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Abstract

The human capacity for culture is a key determinant of our success as a species. While much work
has examined adults’ abilities to create and transmit cultural knowledge, relatively less work has
focused on the role of children (approximately 3-17 years) in this important process. In the cases
where children are acknowledged, they are largely portrayed as acquirers of cultural knowledge
from adults, rather than cultural producers in their own right. In this paper, we bring attention to
the important role that children play in cultural adaptation by highlighting the structure, function,
and ubiquity of the large body of knowledge produced and transmitted by children, known as peer
cultures. Supported by evidence from diverse disciplines, we argue that children are independent
producers and maintainers of these autonomous cultures, which exist with regularity across
diverse societies, and persist despite compounding threats. Critically, we argue that peer cultures
are a source of community knowledge diversity, encompassing both material and immaterial
knowledge related to geography, ecology, subsistence, norms, and language. Through a number of
case studies, we further argue that peer culture products and associated practices - including
exploration, learning, and the retention of abandoned adult cultural traits — may help populations
adapt to changing ecological and social conditions, contribute to community resilience, and even
produce new cultural communities. We end by highlighting the pressing need for research which
more carefully investigate s children’s roles as active agents in cultural adaptation.

1. Introduction

The human capacity for culture is a key determinant of our success as a species. Several
important behavioral adaptations, such as the ability to innovate, refine, and transmit new
cultural products have enabled us to thrive in nearly every ecology on the planet, resulting in
unparalleled cultural diversity and complexity. Our species’ long childhoods also likely evolved
to facilitate the learning and internalization of these complex cultural behaviors, underscoring
the importance of childhood to the human success story. Yet, despite the clear importance of
both development and culture to human flourishing, there is a tendency to characterize children
primarily as acquirers of knowledge, vessels ready to be filled with adult culture. Here, we aim to
challenge this view by highlighting the importance of children’s peer cultures — the bodies of
cultural knowledge created for and by children. We use “children” and “childhood” in this
article as shorthand for the period of development preceding adulthood, between the ages of
approximately three and seventeen years. Drawing on experimental and ethnographic studies in
psychology, sociology, linguistics, folklore studies, anthropology, and archaeology, we argue that
(i) children are independent producers and maintainers of autonomous cultures, (ii) peer
cultures are a source of community knowledge diversity, and (iii) peer cultures may be called
upon to help communities adapt to episodes of social and/or ecological change. Overall, we will
show that the study of peer cultures can extend cultural evolutionary theory to better account for
children’s active role in processes of culture change.

Our paper is structured as follows: first, we briefly describe the basics of cultural evolution,
and demonstrate that in this literature, children are routinely depicted as high fidelity-learners
of adult cultures, rather than cultural producers in their own right. Next, we define what peer
cultures are and describe how they fit into cultural evolutionary theory. Then, we flesh out our
main arguments regarding the adaptive advantages that peer cultures may confer to com-
munities. Finally, we highlight the paucity of investigations focused on peer cultures, and lay out
important next steps for the study of children’s cultures within human evolutionary research.

2. Current models of cultural evolution

Cultural evolution relies on several key components: (1) inheritance via high-fidelity trans-
mission (Legare & Nielsen, 2015), (2) selection shaped by content and context learning biases
(Henrich & McElreath, 2003; Price, Wood, & Whiten, 2017; Wood, Kendal, & Flynn, 2013), and
(3) variation introduced by innovation (Legare & Nielsen, 2015). Cultural traits are transmitted
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through mechanisms such as teaching - the modification of
behavior to facilitate learning in another individual (Kline, 2015) -
and overimitation — the copying of both relevant (i.e., causal) and
irrelevant actions to achieve an instrumental goal (Lyons, Young,
& Keil, 2007). Transmission pathways can take several forms, with
cultural knowledge being shared vertically (from parents to off-
spring), obliquely (from non-parental adults to children), and
horizontally (from peer to peer) (Boyd & Richerson, 1985; Cavalli-
Sforza & Feldman, 1981). New cultural products can arise through
several innovation mechanisms (Galef, 2003), such as serendipity
or accident, recombination of existing forms, or incremental
improvement (Mesoudi et al., 2013). Some of these innovations
might be goal-directed, in the sense that we might be attempting to
solve a specific problem, while others are byproducts of exploration
or copying error (Deffner & Kandler, 2019; Mesoudi, 2021).

Against this backdrop, developmental researchers have regarded
childhood - defined here as encompassing early childhood (approx-
imately 3-6 years), middle childhood (approximately 7-12 years),
and adolescence (approximately 13-17 years) — as an important
period for cultural learning. A large body of work on cultural
evolution overwhelmingly portrays young children as exceptional
learners, but poor innovators, as we outline below. We believe that
these findings reflect an outsized focus on children’s roles in
cultural acquisition, with much less attention paid to their cultural
contributions. As we will demonstrate, this portrayal is increas-
ingly challenged by emerging research.

2.1. Children as learners

Cultural evolutionary studies regularly show just how good children
are at learning: they pay demonstrable attention to subtle cues
reflecting pedagogical intent (Gelman, Ware, Manczak, & Graham,
2013), such as pointing (Grassmann & Tomasello, 2010), eye gaze
(Baldwin, 1991), and prosody (Bascandziev, LaSorsa, Shafto, &
Bonawitz, 2022; Broesch & Bryant, 2015), alongside more overt
teaching cues such as demonstration and direct instruction (Kline,
2015). For example, following a pedagogical demonstration of a new
toy, 4-6-year-old children focused so exclusively on the target
function demonstrated by an adult instructor that they did not
discover the toy’s other functions (Bonawitz et al., 2011). Further,
children across cultures consistently over-imitate, even when irrel-
evant actions are obviously unnecessary (Clegg & Legare, 2016;
Hoehl et al., 2019; Lyons et al., 2007; Nielsen & Tomaselli, 2010;
Stengelin, Hepach, & Haun, 2019, 2020; but see Berl & Hewlett,
2015). Such high-fidelity learning — absent in other primates (Dean,
Vale, Laland, Flynn, & Kendal, 2014; van Leeuwen et al., 2018) - may
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have evolved to ensure that young humans understand the causal
structure and function of complex tools and elaborate rituals, which
are often too opaque to acquire through emulation alone (Csibra &
Gergely, 2011; Tomasello, 2016).

Another popular line of inquiry into children’s learning
mechanisms has aimed to understand the biases in whom children
prefer to learn from. In the absence of other cues (e.g., reliability;
Jaswal & Neely, 2006), children display a relatively strong bias
toward imitating adults (Taylor, Cartwright, & Bowden, 1991;
Wood, Kendal, & Flynn, 2012), presumably because age acts as a
heuristic for expertise and/or because older individuals are more
likely to have adopted adaptive behaviors (Deffner & McElreath,
2022; Wood et al., 2013). This age-related bias is evidenced across
cultures, with British children preferentially imitating adults in
instrumental domains (Wood et al., 2012) while Congolese BaYaka
adolescent boys preferentially learn spear-hunting, an especially
complex skill, from adult hunters (Lew-Levy, Milks, Kiabiya
Ntamboudila, Broesch, & Kline, 2021a).

Importantly, children do not prefer to learn from adults in all
domains. In fact, young children actually prefer to learn about toys,
play, clothes, games, and food from peers (Kuczynski, Zahn-
Waxler, & Radke-Yarrow, 1987; Ryalls, Gul, & Ryalls, 2000; Shutts,
Banaji, & Spelke, 2010; VanderBorght & Jaswal, 2009). Children
also appear to be particularly good teachers: they facultatively
adjust their instruction around learners’ mistakes by five years of
age (Ziv, Solomon, Strauss, & Frye, 2016), and use generic language
in pedagogical contexts to facilitate the learning of more general
rules by age six (Gelman et al., 2013). Children are also adept peer
learners, regulating their affect and increasing participation in
response to pedagogical behavior (Howe & Recchia, 2005; Howe,
Recchia, Porta, & Funamoto, 2012; Qiu & Moll, 2022). Studies of
children, especially from a cross-cultural perspective, also reveal
high levels of peer-to-peer teaching and learning (Lancy, Bock, &
Gaskins, 2010). While children do report that adults - and spe-
cifically, their parents - are the primary drivers of knowledge
transmission (Kline, Boyd, & Henrich, 2013; Lew-Levy et al,
2021¢; Schniter, Gurven, Kaplan, Wilcox, & Hooper, 2015),
experimental and observational research nonetheless suggests that
peer teaching is widespread (Boyette & Hewlett, 2017; Lew-Levy
et al, 2020; Maynard, 2002). Similarly, studies conducted in
communities outside the post-industrialized West (Maya, Tsimane,
NiVanuatu) show that much of the linguistic input received in early
childhood actually comes from other children (Cristia, Dupoux,
Gurven, & Stieglitz, 2019, 2023; Shneidman & Goldin-Meadow,
2012; see also Labov, 1964).

2.2. Children as innovators

Formal investigation into children’s innovative capacities is rela-
tively limited. The bulk of research examining children’s inno-
vation has tended to focus on the very specific domain of tool use,
probing children’s ability to innovate new tools, or use old tools in
new ways (Beck, Apperly, Chappell, Guthrie, & Cutting, 2011;
Carr, Kendal, & Flynn, 2016). In a benchmark experiment known
as the “hook task,” for example, children demonstrate their tool
innovation abilities by bending a straight pipe cleaner into a hook
to retrieve a prize from inside a long narrow tube (Beck et al., 2011).
Children do not reliably innovate in the hook task until around
eight years of age (Beck et al.,, 2011; Cutting, Apperly, & Beck,
2011). This has led many researchers to conclude that younger
children are simply poor tool innovators. However, this conclusion
may be premature: young children may struggle with tool
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innovation because it is an ill-structured problem - that is, the steps
between the start state and the end state are not clear (Cutting et al.,
2011). It is also possible that tool innovation is more cognitively
taxing, requiring coordination between causal reasoning, planning,
and creativity (Rawlings, 2022), thus reducing young children’s
ability to succeed in this domain on their own. Thus, a diminished
ability to innovate in the domain of tool use may not be reflective of
a more domain-general inability to innovate.

It is also important to note that most experimental studies on the
development of tool innovation have tested children individually.
However, recent work has revealed that children are more successful
at innovation when problem-solving with their peers (Lancy, 2024,
p. 75). Goniil, Hohenberger, Corballis, and Henderson (2019), for
instance, found that peer interaction improved Turkish 5-6-year-
old’s performance in the hook task. Similarly, while Congolese
BaYaka forager and Bandongo fisher—farmer children had low success
rates in the hook task, they produced novel items during peer play
with pipe cleaners (Lew-Levy, Pope, Haun, Kline, & Broesch, 2021b).
And, in a micro-society experiment with groups of 3-4-year-olds,
children invented and transmitted increasingly complex tools and
tool use strategies to solve puzzle boxes (McGuigan et al., 2017).
Overall, these studies suggest that children’s tool innovations emerge
in groups rather than individually.

In the linguistic domain, there is consistent evidence for child-
ren’s innovative capacities (Cekaite, 2018). Young children not only
repeat fragments of language they hear, but also create new sen-
tences and phrases according to grammatical rules that are con-
tinually constructed and revised (Chomsky, 1976). Young children
combine or modify words to fill gaps in their lexicon (Clark, 1982),
reflecting high levels of lexical creativity. Children innovated a
greater diversity of iconic signs - that is, signs that directly resemble
their referent — than adults in an experimental communication task
(Lister, Walker, & Fay, 2020). Further, in an experiment in which
pairs of children were not allowed to communicate verbally, children
invented new referential signs which became increasingly arbitrary,
conventional, and grammatical over a 30-minute session (Bohn,
Kachel, & Tomasello, 2019).

Finally, work in developmental cognitive science suggests that
children are adept at exploration, a trait which may lead to the
discovery of innovations. Theoretically, some have argued that
childhood may have evolved as a solution to explore-exploit
tensions, allowing for periods of “high-temperature” exploration in
early life followed by periods of “low-temperature” exploitation in
later life, a process referred to as “simulated annealing” in the
search and sampling literature (Gopnik, 2020). This devel-
opmental shift offers an important route through which local
optima can be found and utilized. Empirical research tends to
support this notion (e.g., Schulz, Wu, Ruggeri, & Meder, 2019). For
example, using data from participants aged 5-55 years, Giron et al.
(2023) demonstrate that human development resembles an opti-
mization process of multiple learning parameters, with rapid
changes occurring in childhood with a plateau and convergence
toward efficiency in adulthood. These data suggest that children
may be an important source of behavioral variation, able to pro-
duce novel “local” solutions due to their unique exploration
strategies.

2.3. A new perspective

The research reviewed above suggests that children and adoles-
cents can and do transmit knowledge to their peers, and that their
innovative capacities are enhanced by peer interaction. Yet, the
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image of children as learners-not-innovators overwhelmingly
persists. We believe that this is largely due to the under-appreci-
ation of an important component of the human cultural milieu:
children’s peer cultures. We contend that peer cultures might be the
missing piece needed to make sense of children’s active role in the
processes of cultural maintenance and change. Specifically, we
argue that children’s peer cultures consist of autonomous cultural
products that are largely distinct from those of adults (see Fig. 1).
Further, just as adults transmit knowledge to children, intergen-
erational transmission is likely bidirectional, in that children’s
cultural products feed into adult culture during rare but salient
moments of social and/or ecological change. Overall then, we
believe that children’s peer cultures may be an important con-
tributor to cultural evolution more broadly. In section 3, we define
precisely what we mean by peer cultures, and argue that despite
being overlooked, existing research on peer cultures can help
restructure our current understanding of the evolution of culture
and human life history.

3. What are peer cultures? An evolutionary overview

Peer cultures are the stable set of activities, artifacts, values, and
concerns that children and adolescents produce and transmit in
interaction with each other (Corsaro & Eder, 1990, p. 197). Peer
cultures include playgroup games, rhymes, songs, and stories (Opie
& Opie, 1998, 1959, 2013), norms for sharing and bartering food
(Katriel, 1987), cures for common childhood ailments (Opie &
Opie, 2013), supernatural beliefs (Winter, 2015), child-only sub-
sistence strategies (Crittenden, 2016), and theories of contami-
nation (Morin, 2008). Although there is overlap between adult and
peer cultures, peer cultures are not merely a copy of adult cultures.
Instead, when children do appropriate aspects of adult cultures,
they usually reinterpret them to meet their own needs, such as
adopting adult conflict resolution to solve disagreements arising
during play (Corsaro, 1992).

3.1. The historical study of peer cultures

The first serious engagement with peer cultures was arguably done
by anthropologist Edward B. Tylor in the mid-to-late 1800s. In his
(now outdated) work on the progressive complexity of culture over
time, he suggested that children’s cultures were vestiges of the
“primitive” cultures that upper-class and Western adults had left
behind (Tylor, 1871). Despite the inaccurate framework, Tylor was
among the first to cross-culturally compare peer cultures. He
argued that children’s games often outlived “the serious practice of
which it is an imitation” (p. 73), meaning that children’s practices
persisted even when adult versions of those practices diminished.
For example, he noted that while slingshots fell out of use by
European adults during the Middle Ages, “the use of the rude old
weapon is especially kept up by boys at play” (p. 73). The idea that
children’s cultures were simply a vestige of practices left over by
adults remained a recurring theme in the decades that followed
(Morin, 2015).

In the realm of behavioral science, when peer interactions have
been studied, the focus tends to be on how these interactions
influence individual development (Corsaro, 2017). In the behav-
iorist approach, children largely occupy a passive role in acquiring
culture, with the peer group functioning to reinforce adult
socialization practices (see Corsaro & Eder, 1990 for review). In the
constructivist approach, best represented by Piaget (1947, 1968),
children take a more active role in organizing and using
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transmission. Cultures produced by both children and adults
can contribute to culture change and community resilience.

information from the environment in the process of acquiring
adult skills and knowledge (Corsaro & Eder, 1990). Building on
this perspective, Vygotsky’s sociocultural theory emphasizes the
central role of peer social interaction in child development, arguing
that children scaffold and support each other’s learning by guiding
learners in their “zone[s] of proximal development” (Vygotsky &
Cole, 1978), and that the peer group is critical for optimal social
and cognitive development. However, even with a growing
appreciation for peer interactions and socialization practices, the
function of peer groups has historically been evaluated through the
lens of future skill acquisition (Corsaro & Eder, 1990;
Hirschfeld, 2002).

3.2. Conceptual, cultural, and logistical hurdles

While the work of anthropologists (e.g., Hirschfeld, 2002; Konner,
2010), sociologists (e.g., Corsaro, 1992), psychologists (e.g.,
Gauvain & Munroe, 2019; Lancy et al,, 2010), and folklorists (e.g.,
Opie & Opie, 1959, 2013; Sutton-Smith, Mechling, Johnson, &
McMahon, 2012) have made important headway in studying
children’s peer cultures as distinct cultural systems in their own
right, this research agenda has remained largely outside the pur-
view of cultural evolutionary theory (see Morin, 2015 as a notable
exception). In our view, this oversight reflects hurdles which, while
not unique to cultural evolutionary theory, nonetheless have
sidelined the more serious study of peer cultures in behavioral
science.

First, human childhoods are significantly longer than those of
other great apes, and are thought to have evolved as an extended
period of time for learning the complex instrumental and social
skills necessary to be a successful adult (Kaplan, Hill, Lancaster, &
Hurtado, 2000; but see Hawkes, 2003). Yet even in their youngest
years, children play a consequential role in subsistence (Kramer,
2014; Lancy, 2015). Without Mayan children’s contributions to
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family maintenance, for instance, parents would have to work two
and a half times harder to meet their family’s needs, representing
unachievable workloads (Kramer, 2002; Lee & Kramer, 2002).
Sibling care and peer group socialization are also important
mechanisms through which children free parents to perform more
high-skill and high-strength tasks (Kramer & Veile, 2018; Page
etal, 2021; Weisner et al., 1977). Further, the availability of siblings
and peers makes horizontal learning especially convenient (Reyes-
Garcia, Gallois, & Demps, 2016). These findings compel us not
only to consider children’s individual learning for their future
adulthood, but also the immediate benefits that children’s peer
group subsistence and educational activities may confer to
themselves, their families, and their communities.

Next, and despite efforts to diversify participant study com-
munities, evolutionary researchers themselves remain primarily of
European descent (IJzerman et al., 2021), often bringing with them
implicit and unexamined ethnotheories regarding childhood
learning. This is particularly relevant for the study of peer cultures
as research reveals that in post-industrialized Euro-American
countries, children have fewer opportunities to assort independ-
ently (Lancy & Grove, 2011). This is because children’s play is
quickly succumbing to adult-made forms of entertainment
(Morin, 2015), and because children are increasingly losing access
to physical “third spaces” where they can interact outside the
purview of adults (Singer, Singer, D’Agnostino, & DeLong, 2009).
Thus, from the point of view of Euro-American scholars, peer
cultures may seem rare or inconsequential, or relegated entirely to
the domain of play. In contrast, scholars from the Global South
regularly highlight the centrality of children, their peers, and peer
cultures to cultural development. Notably, Nsamenang’s (2015)
theory of Social Ontogenesis, drawn from his research with the Nso
in Cameroon alongside his own life experience as a member of this
community, posits that human development is “partly determined
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by the social ecology in which the development occurs and by how
African children, especially in sibling and peer settings, learn from
each other in peer cultures,” and “less through explicit adult
instruction or prodding” (pp. 841-842). Incorporating these
perspectives into mainstream cultural evolutionary research can
help refine and improve our theoretical frameworks.

Finally, researchers working on the evolution of cultural
learning overwhelmingly tend to collect data over short timespans
(McElreath & Koster, 2024), an understandable byproduct of the
financial and logistical challenges of field-based developmental
research. In experiments, this can be as short as a few minutes; in
observational research, time is measured in days, or rarely, months;
for some lucky few, longitudinal research can span a few years.
Only in very rare cases have researchers tracked changes in
childhood activities over generations (Greenfield, Maynard, &
Childs, 2000; Lancy, 2015; Pollom, Herlosky, Mabulla, &
Crittenden, 2020). Yet, as we will show in section 6, a handful of
studies suggest that children’s activities may have disproportionate
effects on community adaptation during episodes of profound
social, cultural, and ecological change. In other words, at short time
scales, the importance of children, their activities, and their peer
cultures may be easily overlooked, despite their importance during
rare but salient community-level events that can occur across
longer timespans. In sum, there are likely a number of reasons for
the paucity of evolutionary work on peer cultures. In sections 3.3
and 3.4, however, we contend that the little we do know has much
to offer the study of cultural evolution, and relatedly, human life
history theory.

3.3. Peer cultures in cultural evolutionary theory

While we canonically think of invention as a single person dis-
covering a new idea (“Eureka!”), it is increasingly recognized that
innovations are emergent features of groups (Galesic et al., 2023;
Muthukrishna & Henrich, 2016; Whiten, Biro, Bredeche, Garland,
& Kirby, 2021). Three features in particular play an important role
in innovation frequency (Muthukrishna & Henrich, 2016). First,
innovations are more likely to happen in larger populations: more
people means more opportunity to learn from the most skilled
(Henrich, 2004; Kline & Boyd, 2010). Second, a higher individual
rate of fidelity increases mean cultural complexity by ensuring that
new innovations are accurately acquired, maintained, and trans-
mitted across generations (Csibra & Gergely, 2011). Third, higher
cultural trait diversity can result in a greater variety of techniques
and approaches, some of which may be improvements (Collard,
Buchanan, O’Brien, & Scholnick, 2013). Transecting all three
features, network connectivity also plays a role (Pablo et al., 2022;
Smaldino, Moser, Pérez Velilla, & Werling, 2024; Smolla & Akgeay,
2019), with partially connected networks allowing for diversity,
leading to cumulative improvements through recombination
(Derex & Boyd, 2016).

Crucially for our argument, peer cultures evidence all of these
features. As members of both peer and adult cultures, children are
maximally social, having ample opportunities to recombine
information from multiple (child and adult) sources to produce
innovations. As we outlined previously, children are not only
effective at learning from adults, but also proficient at teaching, and
learning from, their peers (Lew-Levy et al., 2023). The knowledge
and know-how produced by peer groups is also distinct from that
of adults, representing an important source of cultural trait
diversity (Pretelli et al., 2024). Finally, peer cultures are autono-
mous yet partially connected to adult cultures, with occasional

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

(unidirectional) migration as children grow up and leave peer
cultures behind. Thus, theoretically, peer cultures may be an
adaptive feature of human social organization which bolsters
population-level innovation capacity.

As a source of possible solutions for the community as a whole,
peer cultures may enable “faster collective adaptation in times of
quick, significant changes” (Galesic et al., 2023, p. 9). Indeed,
Fogarty and Kandler (2020) show that existing cultural variance —
what they call “standing variation” — confers a greater adaptive
benefit than new innovations during environmental shifts. This is
because a trait that is potentially adaptive for a new environment
may already be relatively widespread in the population, facilitating
further spread. With foresight towards potential future environ-
mental change, populations can promote cultural variance by
maintaining the existence of older traits — an inherent feature of
peer cultures (see section. 5.6). Some agent-based models have
further suggested that behavioral variants introduced by children
are especially adaptive in rapidly changing environments. Deffner
and McElreath (2022), for instance, found that a copy-the-young
strategy was advantageous in fluctuating environments as a middle
ground between social learning and innovation, allowing younger
individuals to update their behaviors to their current environment.
Similarly, Acerbi and Parisi (2006) showed that, because peers are
imperfect teachers who have not yet completed their own learning
(see also Deffner & Kandler, 2019), horizontal transmission can
add the variability required for cultural evolution to take place. The
positive role for such intra-generational transmission is amplified
in rapidly changing environments, where novel behaviors more
suitable to the new environment are needed. Considering that, by
definition, peer cultures represent a corpus of horizontally
transmitted knowledge, they may be an important source of
adaptive variation.

3.4. Peer cultures in human life history theory

As noted, much research on the evolution of long human child-
hoods has focused on eventual adulthood. Yet, for children to reach
adulthood, they must first learn to navigate the niche of childhood
(Bjorklund & Green, 1992). Considering that our genus Homo
evolved against a backdrop of rapidly changing and unpredictable
environmental conditions (Potts, 1998), knowledge that was
socially acquired from adults may not always have remained rel-
evant when children themselves reached adulthood. Exploration —
may have allowed children to more accurately track environmental
circumstances, perhaps better than social learning alone would
afford (Gopnik, 2020). Experimental evidence indeed suggests that
children possess unique cognitive features that can enable this
form of exploration. Younger children, for instance, are better able
than adults to infer unlikely hypotheses in instrumental and social
experimental tasks (Seiver, Gopnik, & Goodman, 2013; Wente
et al., 2019). Adolescents are also more likely than adults to infer
unlikely causal relations in social domains (Gopnik et al., 2017).

Several social features inherent to childhood may further bol-
ster children’s exploration (Gauvain & Munroe, 2019). Children
are cared for and provisioned by community members (Hrdy,
2011), affording them extensive opportunity for creative explo-
ration (Greenbaum et al., 2019). Much of this time is spent in play,
primarily social play, which offers an intrinsic motivation to
explore one’s environment, and which is strongly linked with
creativity and innovation (Bateson, 2015; Carr et al., 2016). More
goal-directed problem solving may emerge in adolescence, when
children have developed enhanced capacities for abstract
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reasoning, creative thought, and risk-taking (Crone & Dahl, 2012;
Hewlett, 2021). Importantly, exploration need not occur individually.
From the age of two onwards, children are increasingly peer-focused
(Eckerman, Whatley, & Kutz, 1975). Through collaborative explora-
tion, peer interaction can be generative, leading to the discovery of
information not initially possessed by either child (Gauvain & Munroe,
2019; Phelps & Damon, 1989). Indeed, educational researchers have
demonstrated that peer collaboration and peer tutoring confer benefits
to learning in domains including mathematical concepts, Piagetian
conservation tasks, moral reasoning, spatial navigation, and instru-
mental problem solving (Ames & Murray, 1982; Ashley & Tomasello,
1998; Emler & Valiant, 1982; Kruger, 1992; Phelps & Damon, 1989).
Through feedback and debate in an atmosphere of mutual respect,
children can coordinate their perspectives to abandon misconceptions,
creatively search for better solutions, and generate new ideas (Damon,
1984). Together, these features suggest that childhood is not only a time
for exploration, but one for exploring with peers, potentially leading to
the discovery of useful innovations.

In summary, peer cultures may represent an important source
of behavioral variation which may be especially adaptive during
periods of environmental fluctuation. Further, the evolution of
childhood may reflect a careful balance between explore - exploit
trade-offs to better track potential environmental changes. Such
early-life exploration may be bolstered by peer group interaction.
Overall, these theoretical perspectives compel us to more seriously
consider whether peer cultures can drive cultural evolution. In
sections 4-6, we review the empirical evidence for this proposition.
In section 7, we discuss open empirical questions at the intersection
of peer cultures, cultural evolution, and human life history theory.

4. Peer cultures are distinct from adult cultures

In this section, we provide evidence that children are producers and
maintainers of their own autonomous (ie., self-governed) cultures. We
largely draw from qualitative research in sociocultural anthropology,
sociology, and folklore studies, supplemented by examples from the
ethnographic canon, to support our arguments. Notably, we consider
the possibility that children’s peer cultures exhibit distinct transmission
mechanisms which overcome specific threats to their proliferation.

4.1. Peer cultures are autonomous

Peer cultures exhibit high levels of autonomous governance.
Indeed, the active exclusion of and resistance to adult input appears
to be a recurring feature of peer cultures (Corsaro, 1988; Corsaro &
Eder, 1990; Opie & Opie, 1959; Robinson & Corsaro, 1987). In his
ethnographic work on Melanesian children in the Trobriand
Islands, for instance, anthropologist Bronistaw Malinowski
describes how the “small republic” of children “acts very much as
its own members determine, standing often in a sort of collective
opposition to its elders” (1929, p. 53). Iona and Peter Opie similarly
describe British children’s cultural products, such as schoolyard
rhymes, as “not intended for adult ears.. . . in fact, part of their fun
is the thought, usually correct, that adults know nothing about
them” (1959, p. 1). More generally, in children’s folklore studies,
researchers are relatively unanimous in their observations that
adult contributions to children’s peer culture are either minimal or
nonexistent (Fine, 1980; Morin, 2015; Newell, 1883; Opie & Opie,
1959). In addition to the active exclusion of adults from peer
cultures, children’s peer culture, especially as it matures into
adolescence, bears some resemblance to other forms of counter-
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culture (Corsaro & Eder, 1990), often containing subversive
messages about resistance to adult power (Ackerley, 2007; Sutton-
Smith, 1997).

Around the second year of life, forager children begin to spend
the majority of their time with peers in mixed-age and mixed-
gender playgroups (Konner, 1976, 2017; Lew-Levy, Lavi, Reckin,
Cristobal-Azkarate, & Ellis-Davies, 2018). Within these play-
groups, children receive relatively little adult intervention and
minimal supervision (Crittenden, 2016; Hewlett, 1992; Naveh,
2014). For instance, in contemporary surveys of forager-horti-
culturalist Tsimané in Bolivia, most parents state they often don’t
know exactly where their children are (though they do tend to
know where they aren’t) (Davis & Cashdan, 2020). Malinowski
also describes the “considerable freedom and independence” of the
“republic of children” in the Trobriand Islands (1929, p. 45):

“Such freedom gives scope for the formation of the children’s own little
community, an independent group, into which they drop naturally from
the age of four or five and continue until puberty ... If the children make
up their minds to do a certain thing, to go for a day’s expedition, for
instance, the grown-ups and even the chief himself, as I often observed, will
not be able to stop them... Their spiritual ownership in games and
childish activities was acknowledged, and they were also quite capable of
instructing me and explaining the intricacies of their play or enterprise.”

Margaret Mead’s ethnographic work among Samoan children
uncovered similar trends; she observed “the development of a
group which played continually together and maintained a fairly
coherent hostility toward outsiders” (Mead, 1928, p. 61). And,
adults in these communities, it appeared, largely ignored children
from birth until they were roughly around sixteen years old
(Mead, 1928).

Across time and disparate cultures, convergent lines of evidence
also suggest that children have a preference for physically segre-
gating their play spaces from adult spaces. This remains true even
in post-industrial societies. Opie and Opie (1959) describe World
War II bomb sites as the preferred play location for British chil-
dren, who used the space to play hide-and-seek, make fires, and
cook potatoes. As landscape architect Kylin (2003) further
observed, Swedish children preferred to build playhouses in
locations that were hard to find, providing privacy away from their
parents. In subsistence societies, play camps and play villages are
typically built by children on the edges of adult settlements
(Hardenberg, 2010). This pattern is also clear in archeological
examinations of children’s play spaces (Nowell, 2021): remnants of
Thule children’s playhouses in Greenland, for example, showed
that they were often separated from the actual community set-
tlement, far enough away to allow for undisturbed play without
interference from adults (Hardenberg, 2010). In addition to evi-
dencing physical segregation, playhouses also exemplify how
children appropriate adult cultural products to assert peer group
independence.

In another manifestation of autonomy, children appear to be
highly capable of regulating their own activities. Young children
frequently develop new rules of social engagement and strategically
utilize language to regulate the behavior of their peers in order to
create membership categories to include or exclude others, in
addition to constructing other components of their own social
order (Cobb-Moore, Danby, & Farrell, 2009). Hierarchies regularly
rise and fall, relationships evolve, and alliances are formed and
broken, all outside the purview of adult engagement or regulation
(Danby, 2002; Lancy et al., 2010; Robinson & Corsaro, 1987).
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Within their social orders, children negotiate participatory rights
(Corsaro, 2003), and sometimes fall into territorial conflicts
(Corsaro, 2017) resolved through peer participation. They also
ritualize many aspects of their sharing behavior (Katriel, 1985,
1988), such as the sharing of secrets (Katriel, 1990) and valued
items (Katriel, 1988).

4.2. Peer cultures are transmitted

In their work with British schoolchildren, Iona and Peter Opie’s
meticulous observations demonstrate how peer culture traits cir-
culate “from child to child, usually outside the home, and beyond
the influence of the family circle” (1959, p. 1). The transmission
pathways found in peer culture also demonstrate several unique
features. First, peer cultures evidence what cultural evolutionary
researcher Morin (2015) calls quasi-horizontal transmission, from
older to younger children. Piaget’s own work with children pro-
vides a clear example of this form of transmission: “The rules of
marble games are handed down... from one generation to
another . .. The little boys who are beginning to play are gradually
trained by the older ones in respect for the law” (Piaget, 1948, p. 2).
Further, while all populations have some rate of turnover as
individuals reach the end of their lifespan (i.e., demographic
renewal), peer cultures have exceedingly high rates of turnover
since the demographic renewal is not determined by total lifespan,
but by the amount of time spent as children (Morin, 2015). To
survive in the face of this time pressure, peer cultures must quickly
proliferate through frequent transmission to each successive wave
of new children. Peer cultures are also transmitted along long,
compact, and narrow diffusion chains (Morin, 2015, p. 186) - or
webs (Robert Boyd, personal communication) - as a single child
only has direct access to a tiny fraction of the full peer population.
As a result, peer culture traits must go through a large number of
relays to be widely diffused (Morin, 2015). Given the high rate of
turnover, a peer cultural product - such as a schoolyard rhyme -
that persists over 100 years is roughly equivalent to an adult
cultural product persisting through half a millennium of oral
transmission (Morin, 2015; Opie & Opie, 1959).

Despite these threats to transmission, peer cultures spread
rapidly and with surprisingly high fidelity. Iona and Peter Opie
argue that one of the most remarkable features of peer culture is
“how comparatively little it alters considering the usage it receives”
(1959, p. 11):

“[Adult-propagated cultural products for children, such as nursery rhymes
are] not usually passed on again until the listener has grown up and has
children of his own, or even grandchildren. The period between learning a
nursery rhyme and transmitting it may be anything from twenty to seventy
years. With the [child-propagated cultural products such as] playground
lore, however, a rhyme may be excitedly passed on within the very hour it is
learnt; and in general, it passes between children who are the same age, or
nearly so... If, therefore, a playground rhyme can be shown to have been
current for a hundred years, or even just for fifty, it follows that it has been
transmitted over and over again; very possibly it has passed along a chain of
two or three hundred young hearers and tellers, and the wonder is that it
remains alive after so much handling, let alone that it bears resemblance to
the original wording.”

What features promote the transmission of peer culture traits?
In the realm of folklore, Iona and Peter Opie suggest that there
must be some “art and rhythm” to playground chants that are
engaging enough to “hold on a child’s mind, although what exactly
the quality is which gives some verses immortality is difficult to
discover” (1959, p. 13). In this vein, Morin (2015) has examined
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various hypotheses that may explain the remarkable stability and
endurance of peer culture folklore across time. One hypothesis is
that children’s traditions exist because children are particularly
good copiers with a strong preference for high-fidelity imitation
(Baucomont, Guibat, Lucile, Pinon, & Soupault, 1961; Opie &
Opie, 1959). While it is true that children are conservative imi-
tators, this desire to coordinate would only predict that cultural
forms are copied with high fidelity, and not that they diffuse
rapidly or are widely adopted. Another hypothesis is that children’s
cultural traits — such as schoolyard songs - diffuse widely because
they appeal in various ways to our minds, such as through
memorability (Rubin, 1995) or rhyme and assonance (Opie, 2018).
Morin (2015), however, argues that while it is possible that
memorability causes the proliferation of certain rhymes, it could
also plausibly work the other way: some rhymes may be remem-
bered because they were repeated so frequently. The mechanism
may thus be selection for proliferation, itself: the cultural forms
that survive are those that can elicit frequent repetition.

4.3. Peer cultures vary over time and space

Children regularly engage in the playful creation of new cultural
forms which exhibit variation across time and space. In the 1950s,
for example, slang words for money among British children
included: brass, lolly, tin, dough, mazuma, moolah, dosh, sploosh,
bees and honey, and champagne coupons (Opie & Opie, 1959),
with new words continually and regularly generated. These
innovations, if favored, were quickly integrated into children’s
cultural repertoires (Meckley, 1994). In addition to explicit
invention, traits like novel words can arise through memory errors
or mishearing, yet others from creative play with the pace, speed,
and shortening of phrases. At a Surrey school, for instance, the
pledge “Cub’s honour” became “cub’s-on-a-car,” which was sub-
sequently abridged to simply “car” (Opie & Opie, 1959).

Peer cultures are also responsive to contemporary social
themes, figures, and artifacts, reflecting and remixing aspects of an
ever-changing popular culture. For instance, much of British
schoolchildren’s peer lore, rhymes, and games revolved around
popular celebrities (Opie & Opie, 1959). Bandongo fisher-farmer
children in the Republic of the Congo, meanwhile, manufacture
toy cars out of sticks and discarded flip flops, an activity trans-
mitted exclusively within the peer group (Fig. 2). This is despite the
fact that no roads or cars reach their village, and young children
rarely travel to villages with road access.

Peer culture traits wax and wane in popularity, reflecting
contextual forces. For instance, games historically associated with
girls, such as singing games, cooperative parlor games, and kissing
games became less popular over time (Sutton-Smith & Rosenberg,
1961), potentially reflecting shifts in gender norms and childhood
autonomy (see also Van Rheenen, 2012). Evidencing peer culture
autonomy, games known to and promoted by adults seem to
decline in popularity, whereas games considered by adults as dif-
ficult (skipping rope) or dangerous (knife throwing) remain
popular (Opie & Opie, 2013). As games become more popular,
they often become more complex. Popular games attract additional
rules and formalities, taking longer to complete, and requiring
more skill (Opie & Opie, 2013). Games in decline may be sim-
plified, or broken apart, with fragments being adopted into
other games.

Peer cultures also exhibit regional diversity. Children’s stories
and urban legends, while widespread, tend to be spatially localized
to one’s own town: “a haunted house is not just any house, but a
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Figure 2. Bandongo boys and girls (Likouala Department,
Republic of the Congo) manufacture toy cars from sticks and
discarded flip flops. This activity is transmitted solely within
the peer group. Photo by Sarah Pope-Caldwell taken in 2018,
shared with permission.

house in the child’s own neighborhood” (Fine, 1980, p. 182).
Children in multicultural communities also exhibit more diverse
peer culture traits. According to Iona and Peter Opie, Scottish
children “know most of the English children’s rhymes ... and they
also have their own . .. rarely known to children outside Scotland”
(Opie & Opie, 1959, p. 26). Immigration further diversifies peer
cultures. In Australia, for instance, peer cultures have expanded to
include rock and pebble games introduced by children of Sudanese
origin (Darian-Smith & Pascoe Leahy, 2013).

5. Peer cultures maintain distinct knowledge

In section 4, we outlined the processes of transmission, variation,
and innovation which give rise to autonomous peer cultures. We
now focus on the distinct peer culture content produced by these
processes; that is, the products themselves. Historically, children’s
peer group activities were viewed as strictly imitative of adult
culture (Sutton-Smith, 1984). Convergent lines of evidence,
however, suggest that peer cultures contain unique traits not
usually found in adult culture. In this section, we will provide rich
and varied examples of children’s distinct knowledge that arise not
only through innovation, but also through the maintenance of
cultural traits abandoned by adults.

5.1. Geographic knowledge

Within their peer group (and when given the opportunity), chil-
dren are frequently motivated to explore their surroundings,
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especially those at the margins of adult use. Among Central African
Aka, for instance, nearly three quarters of children’s forest play was
done out of sight from adults (Boyette, 2016). Terashima (2016)
argues that such roaming play instigates careful attention to and
interaction with the natural world, leading to discovery, and
ultimately, the creation of new ideas and technologies. Such
roaming can also lead to the appropriation of liminal spaces. In the
Dominican Republic’s Santo Domingo metropolitan area, for
example, informal settlements have been established along
cafiadas, or narrow streams; these cafiadas often serve as waste
sites (Sletto & Diaz, 2015). Due to the risk of pollution and con-
tamination, parents often warn their children about the dangers of
the cafiadas. This, however, does not impede children, who
regularly explore and play in the cafiadas, sailing toy boats and
digging for “magic rocks”. Through these activities, “children
appropriate and re-construct the meaning of liminality associated
with these informal geographies,” leading to children’s unique
place-making (Sletto & Diaz, 2015, p. 1693).

Similarly, in a study of American children’s engagement with a
nearby forest, Blizard and Schuster (2005) found that children had
rich oral histories and traditions associated with the space, such as
named places (“The Shady Glade”, “The Herb Field”, “The Teeter-
Totter Tree”), “an extensive knowledge of actual and/or imagined
place history” (p. 58), an entire currency system based on pine
cones, novel methods for creating natural dyes from local berries,
architectural achievements such as stone pathways, and ever-
expanding forts. These histories and traditions shared virtually no
overlap with adult culture. In addition to aiding coordination,
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shared mental maps and place names - cultural products some-
times referred to as “topographical gossip” (Lewis, 1976) — serve
important functions. Taken together, they comprise a socio-cul-
tural system of navigation that is independent of formalized lat-
itude-longitude grids, and bear structural similarity to the many
navigation systems found among adults from small-scale societies
(Widlok, 1997). These practices may also bolster children’s visual
spatial memory, as evidenced in a comparison of Australian
Aboriginal children’s navigation skills versus those of white
Australians (Kearins, 1981).

5.2. Ecological knowledge

Around the world, children have their own vocabulary and use for
plants and animals. Among the Eastern Apache in the late nine-
teenth century (Opler, 1996, p. 41):

“Many a child has learned to braid with wild iris, candy grass, or clover.
Little girls pass the time pleasantly making a long string of the leaves of
Dalea dalea and then arranging it in several strands with leaves inter-
locking. From the virgin’s bower plant and a species of aster the children
obtain toy hats, and Vicia is employed as a dancing robe. The four-leafed
clover is considered lucky, and the children have contests to see who can
find one first. They blow into the choisey flower to make a sound that is
likened to the call of the fawn. The name of the plant is, accordingly, ‘that
which cries like a deer’s child.” Beard-tongue buds are picked and popped.
‘Bird tracks’ are made in the sand with Bermuda grass, and a leaf transfixed
to Bermuda grass ‘feet’ is called a bird.”

Much of this ecological knowledge is unknown to adults. For
example, when Gallois, Duda, and Reyes-Garcia (2017) surveyed
Cameroonian Baka, the authors found that some ecological
knowledge related to small mammals and birds reported by Baka
children was not reported by adults. When asked about the dis-
crepancy, adults claimed to be unaware of many of the items
children listed: “Children have their own knowledge about mice.
They are always inventing new names!” (p. 73). Adults also argued
that mice and small birds were child-specific resources. Further,
some of the animal names provided by Baka children were lin-
guistically close to other languages, such as those spoken by their
Nzime farmer neighbors. This suggests that children are actively
fostering knowledge exchange with other communities through
their peer group activities. Similarly, Betsileo children from
Madagascar report different wild edible plant species than adults
(Porcher et al,, 2022). Interestingly, “children cited more intro-
duced species as salient than adults” (p. 10), reflecting the pos-
sibility that children’s exploration may allow them to better track
environmental change, and generate up-to-date ecological
knowledge.

5.3. Material culture

Children regularly make and use tools inexistant in adult culture.
In the Congo Basin, for instance, BaYaka children manufacture
sling shots by harvesting rubber from rubber vines (Lew-Levy,
personal observation). These are used to hunt songbirds, species
not targeted by adults. Among the Hadza in Tanzania, Crittenden
(2016) reports that children make seasonally specific sticky traps
for catching weaver birds, sometimes eating them, other times
using their feathers for ornamentation. Among the Baka (Dounias,
2016, p. 9):

“Kids are depositories of a specific sphere of trapping knowledge, which is
technically speaking the most diversified, and which they manage on their
own. The intervention of adults is minimal since this form of trapping takes
place in proximity of the safe homestead. The assembling of these traps
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combines recreational and educative purposes as it prepares budding
trappers for adulthood. The bushmeat captured in the vicinity of villages is
generally consumed as snack food by children; it incidentally makes up a
valuable part of their diet in its own right.”

These technologies may help children solve child-sized prob-
lems (Bird & Bliege Bird, 2004): by transmitting subsistence
techniques adjusted to their smaller size and lesser strength,
children can more readily feed themselves and other children, and
through such self-provisioning, maintain the autonomy of the peer
group (see Lancy, 2024, pp. 73-74 for extensive review). As we
argue in section 6.4, such playful self-provisioning becomes an
important source of nutrition during periods of food insecurity.

In non-industrialized settings, children also frequently manu-
facture their own toys (Lancy, 2016). In a recent survey, Lew-Levy,
Andersen, Lavi, and Riede (2022) found that hunter-gatherer
children manufactured many play objects such as dolls, games, or
play shelters for themselves (see also Lancy, 2024). More than a
third of the objects surveyed had no adult corollaries (e.g., figures,
games). Riede, Johannsen, Hogberg, Nowell, and Lombard (2018,
see also Riede, Walsh, Nowell, Langley, & Johannsen, 2021) have
argued that children’s object manufacturing may not only con-
tribute to the innovation of novel objects in the present, but to
children’s future innovation capacities via affordance discovery.
Supporting this point, among the Dogon, “the fabrication is an
activity as important for the child as the very use of the toy; it takes
him more time and provides him with a greater distraction by
virtue of the fact that it often consists of a difficult technical
exercise. It is thus that the toys having springs are much more
delicate to cut out than they are to use; the manipulation of the
knife, in a material as fragile as millet stalk, demands patience and
know-how” (Griaule & Marcus, 1938, p. 31).

5.4. Social norms and customs

Peer cultures contain unique social norms and customs not found
in adult culture. In a series of observational studies, for example,
Katriel (1987) studied the norms of northern Israeli peer groups,
documenting the practice of xibiidim. The name of this sharing
practice itself reflects a child-marked, phonological deviation from
the word kibudim, referring to the adult practice of respect in
public life. Xibiidim involves the sharing of “bites” of snack foods
between groups of children, which starts with the act of buying the
treat, usually on the way to or from school. These sharing events
occur only with peers, never adults. While such sharing may be
opted into by younger children (5-7 years), it becomes ritualized
among older children (8-11 years). Katriel ultimately argues that
by forgoing self-interest, xibiidim reaffirms “the child’s affiliation
in a broader, loosely structured social network” (p. 317), and
ultimately, regulates peer group relationships. Reflecting greater
egalitarian values promoted in Israeli education, xibiidim none-
theless exhibits linguistic and normative innovations that do not
appear in adult society.

Children’s customs are not unique to Israeli society. Among
Southern African Tsonga (Junod, 1927, p. 63):

“Boys herding the goats have certain customs. When one of them emits a
certain unseemly sound from the rectum, the others say to him: ‘Fakisa!’ He
must answer: ‘Cita munyakanya goben.” (I have let out my wind by the
rectum). This formula, which is Zulu, is secret. If he does not know it, they
beat him and make him look after the goats till the end of the day. Should
another boy reveal the answer to the uninitiated, they will punish him in the
same way.”
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Among the Xavante of Brazil, food is always shared among all
male adolescents, who live together in the bachelors” hut. Contrary
to sharing practices among adults, food may also be kept for absent
peers (Maybury-Lewis, 1967). Among the Manus, the peer group
includes all children aged 4 to 12 years and unmarried men. In this
group, children “compete in terms of their own capabilities and
achievements; they do not invoke the wealth, position, or status of
their parents.” (Mead, 1937, p. 222).

5.5. Language

Children’s linguistic repertoires are replete with unique forms
generated by children themselves (Brown, 1973). Children regu-
larly engage in lexical innovations - or neologisms - with intent,
following the morphological rules of their language, and relying on
their internal knowledge of words and their meanings (Becker,
1994; Brown, 1973; Clark, 2009; Motsiou, 2012; Shimron, 2003). In
a longitudinal study of an American boy’s speech from two to four
years of age, psychologist Judith Becker (1994) documented a
“great variety of innovations” across a broad range of linguistic
categories: agents, instruments, and contrastive compounds, such
as “building-crasher” to refer to an instrument that can knock
buildings down, and “nose-beard” to refer to a mustache (p. 200).

Between 5 and 12 years of age, children begin to acquire their
local vernacular (Labov, 1964). At this time, their speech tends to
become more like that of their peers than that of their caregivers.
For example, Kerswill (1996) shows that in Milton Keynes — an
English town founded in the late 1960s — 4-year-olds’ pronunci-
ation of ou showed large variation, and was correlated with that of
their caregivers. Children aged between 8 and 12 years, however,
showed smaller variation in ou pronunciation, and that pronun-
ciation was no longer correlated with that of their caregivers.
Kerswill suggests that “the children are focusing on a norm that is
different from that of adults [which] may constitute evidence for a
new variety” (Kerswill, 1996 p. 192). In a study of Detroit’s sub-
urban teenagers, Eckert further showed that, while vowel qualities
of younger children reflected their social class, for teenagers, vowel
quality instead reflected their association with “jock” or “burnout”
peer cultures (Eckert, 1988). Beyond pronunciation, lexical crea-
tivity is at the heart of adolescent slang, such as the “shashification”
of words (e.g., “session” becomes “sesh”) (Fajardo, 2019).

Language activities are also central to adolescent peer group life.
For example, “The Dozens” is a form of ritualized verbal sparring
once widespread primarily in African American adolescent boys’
peer cultures, which usually involves escalating insults (including
of the opponent’s family) in front of a peer audience (Ayoub &
Barnett, 1965; Lefever, 1981). Potentially sharing origin with
similar verbal sparring games observed among Nigerian Igbo
children and adolescents, this antecedent to rap helps build a sense
of solidarity and establish social status within the peer group
(Chimezie, 1976; Lefever, 1981; Wald, 2012). Gossip and story-
telling also helps adolescents co-construct and transmit peer group
gender and behavioural norms (Evaldsson, 2021).

Several studies suggest that innovative language use peaks in
adolescence (Baxter & Croft, 2016; Tagliamonte, 2011). And, while
there is debate regarding the language-change contributions of
younger children, most agree that older children and adolescents
(above the age of ten) are agents of language change (see Raviv,
Blasi, & Kempe, 2025 for review). For instance, Barbieri (2009)
analyzed several corpora of spoken words to examine the dis-
tribution of the quotative “be like” (as in, s/he said) in American
English over time. “Be like” was typical of adolescent speech
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between the late 1980s and 1990s, yet considered stigmatized and
ungrammatical in a contemporaneous attitudinal survey (Blyth,
Recktenwald, & Wang, 1990). The use of “be like” increased by
“about 50% among men and 20% among women who were 16-26
in 1995/1996 to the corresponding age-band (the 27-40 year-old)
in 2004/2005” (Barbieri, 2009, p. 86). This example illustrates that
peer culture language is not necessarily abandoned as adolescents
mature into adulthood, but rather can affect lasting language
change.

5.6. Abandoned adult knowledge

Transecting the aforementioned domains, peer culture knowl-
edge also seems to act as a repository, or incubator, for abandoned
aspects of adult cultures. Medieval historian Aries (1965) claimed
that many of the play objects that children prefer are cultural
technologies that adults no longer use. As Morin (2015) argues,
however, children are not just preserving remnants of long-
disappeared adult cultures. Instead, children incorporate abandoned
adult cultural traits into their own activities, thus reinventing them.
For example, Imamura (2016) observed a group of San boys aged 6
to 12 years participating in hunting pretense play in 2012. To create
“spears” for their “hunt,” the children cut branches and tipped them
with bark to prevent injury during play. This technique is remi-
niscent of the traditional stick throwing games among adults
observed until the 1970s, during which young San men would throw
sticks tipped with leather onto a sand mound. By the 1990s,
Imamura observed this game among children only, arguing that “the
old stick-throwing game played by older males persists in altered
form as part of this children’s game” (p. 183). The incorporation of
spears is a further innovation. As San increasingly settled, their
hunting activities also diminished. Thus, the use of the spear during
pretense play, he argues, “may store and revive traditional San
activities and memories” (p. 184).

The continual use of abandoned technologies in children’s
culture occurs with regularity across societies. Baka boys in
Cameroon often play with traps, cultural technologies that adults
have largely abandoned in favor of spears and smoke (Dounias,
2016; Gallois et al., 2017). Baka girls forage for wild plants and
tubers in the surroundings of the village, a practice that is aban-
doned in favor of commercial forest products and agriculture in
adulthood (Gallois et al., 2017). Among the Karajd, girls six to
seven years are adept at spinning thread using a spindle shape
“preserved among the children, whereas it seems to have been lost
to the adults” (Krause & Schiitze, 1911, p. 243). Tylor (1871) also
notes that while the friction fire drill had disappeared from use in
Europe, at the time of his writing, boys in Switzerland still used it as
a toy. Taken together, the literature suggests that children often
reappropriate abandoned aspects of adult material and immaterial
cultures, and reinterpret them to serve their own peer group needs.
In doing so, this cultural knowledge is also preserved.

6. Peer culture and culture change

In the previous sections, we highlighted the largely autonomous
nature of peer cultures, and the distinct knowledge they produce.
We now address the question: Can peer cultures confer benefits to
the community more broadly? Here, we argue that peer culture
knowledge may be beneficial and adopted into adult cultures
during rare but salient episodes of social and/or ecological change.
Targeted research on this topic is currently limited. Nonetheless,
illustrative case studies highlight plausible mechanisms through
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which peer cultures may have measurable fitness benefits.
Specifically, we review instances in which children’s peer inter-
actions help communities orient themselves towards novel eco-
logical and social conditions, contribute to community resilience,
or lead to new cultural communities.

6.1. Matsés children’s exploration

The Matsés are an Indigenous Amazonian population consisting of
approximately 1,500 people living along the Javari River in Peru and
Brazil (Fleck & Harder, 2000). Until the end of the 1960s, Peruvian
Matsés lived in scattered mobile settlements in inland forests, and
practiced hunting, fishing, horticulture, and the gathering of wild
foods (Morelli, 2017). Historically, rivers - sites of (sometimes violent)
encounters with outsiders — were dutifully avoided by adults and
children alike (Fleck, 2003; Morelli, 2017). When Matsés still largely
resided in the forest, much of children’s activities involved emulating
adult work, or assisting adults during subsistence activities. After
contact with missionaries in the 1970s, Matsés began to settle into
permanent villages along riverbanks (Fleck, 2003).

In her child-centered study of social change, anthropologist
Morelli (2017) found that, as opposed to spending most of their
time in the forest with adults, in these newer settlements, Matsés
children as young as two years spent more of their time playing and
exploring in or near the rivers with minimal supervision (Morelli,
2017). Through playful exploration, children became more closely
acquainted with the rivers, learning to maneuver strong currents in
small canoes and gaining experience in an ecology that was rela-
tively less familiar to their parents. By middle childhood, children
became not only proficient at fishing, but also shared their catch
with others. In contrast, adult Matsés subsistence activities con-
tinued to be forest-oriented. While adults did collect some fish, this
resource was not seen as “proper” food: hunted meat continued to
be preferred. In addition to building practical river-based skills,
Matsés children developed affective relationships with the river
through their exploratory peer play, leading to shifts in cultural
markers of prestige (Morelli, 2017). While Matsés adults asked
Morelli about her father’s hunting skill, children instead inquired
as to whether her father had a motor for his canoe.

While canoe-related technologies may have been acquired from
non-Matsés, children’s playful exploration helped them gain
practical skills, ecological knowledge, and cultural orientations
distinct from those of adults. As over-hunting in the surrounding
villages depletes traditional forest resources (Morelli, 2017), child-
produced fishing-related knowledge may become even more
salient. This example highlights how children’s peer group activ-
ities may help communities engage with, and gain command of,
new ecologies.

6.2. Mayan children’s weaving

When cultural psychologist Patricia Greenfield and her colleagues
started their work in the Chiapas region of Mexico, Zinacantec
Mayan communities primarily practiced subsistence agriculture
(Cancian, 1994). During this period, norms of dress were highly
uniform, with one “true” (bats’i) design for each item of clothing
with minimal inter-individual variation, and high conformity
across generations (Greenfield, 2004). At this time, weaving
knowledge was transmitted vertically and largely unidirectionally,
from mothers and/or grandmothers to daughters, with structured
scaffolding and error correction facilitated by highly proximal
teaching (Childs & Greenfield, 1980). By the 1990s, however,
community members increasingly participated in the cash
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economy, with girls and women involved in textile-related com-
merce, such as the embroidering of servilletas (napkins) which
were used as placemats by tourists and other outsiders (Greenfield
et al., 2000). Weavings thus represented an important source of
income for the household. Mothers were also less available to
support learning, as they were themselves engaged in market-
related labor.

In a longitudinal study, Greenfield and her colleagues observed
the effects of these market-related changes in household labor on
weaving practices. Notably, by the 1990s, girls were increasingly
taught to weave by other children (sisters, cousins), rather than by
their parents (Greenfield et al., 2000). The method of instruction
also changed towards a more distal and learner-led approach, in
which novices actively solicited help from their tutors. This more
independent style of apprenticeship yielded more opportunities for
creative experimentation in weaving design, leading to highly
distinct and abstract textile patterns (Greenfield et al., 2000). These
novel and more individualistic weaving patterns could then be sold
on the regional textile market. In some cases, mothers and
grandmothers even copied or were taught the creative designs
of their daughters, resulting in reverse vertical transmission
(Greenfield, 2004). By 2012, increased participation in formal
education, greater market integration, and smaller family size had
diminished the importance of weaving as a practice and art in
Mayan households (Maynard, Greenfield, Childs, & Weinstock,
2024). This example demonstrates how longitudinal research can
capture children’s contributions in salient but rare moments of
culture change, and how child-to-child transmission can fuel
creativity and innovation, which in turn can help communities
better adapt to changing economic dynamics.

6.3. Nicaraguan Sign Language

In the 1980s, linguists Ann and Richard Senghas documented the
emergence of a spontaneous language among deaf children (aged
10 years and under) who had come into sustained contact for the
first time: Nicaraguan Sign Language (Senghas & Coppola, 2001;
Senghas, 2003). Before the 1970s, deaf Nicaraguan children, pri-
marily born to hearing parents, had little opportunity for
instruction in sign language or interaction with other deaf children
(Senghas, 2003). In these contexts, children often communicated at
home via homesigns, which varied in form and complexity. With
few primary schools for deaf children, peer contact was extremely
limited (Senghas, 2003). In 1977, a school for the deaf was founded
in Managua, which provided education for 25 elementary-aged
children, expanding to 100 children by 1979. In 1980, a vocational
school was also opened for adolescents, serving 400 deaf students
by 1983. For the first time, many deaf children came together, with
opportunities to assort socially as well. While instruction was in
Spanish and focused on lip-reading, reading, and writing, outside
the classroom children quickly systematized a simple language
based on the combination of gestures and homesigns. Importantly,
this first cohort had not been initiated into a pre-existing linguistic
community (Senghas, 2003). Through “extensive horizontal con-
tact, that is, interaction among peers of each age cohort” children
created a new common language (Senghas, 2003, p. 514, but see
Raviv, Blasi, & Kempe, 2025 for critical review). Subsequent
cohorts improved upon the structures generated by their prede-
cessors by introducing their own innovations, such as spatial
modulations, where signs produced in the same location are linked
to a common referent (Senghas & Coppola, 2001). Such modu-
lations were nearly absent in the first cohort, but were
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systematically evidenced in later cohorts. Nicaraguan Sign
Language, now formalized into a dictionary with a relatively large
number of speakers and a vibrant Deaf community (Senghas,
2003), was invented and complexified by successive cohorts of
children, interacting at unprecedented scales. Nicaraguan Sign
Language is thus an example of how peer interaction can generate
novel cultural forms, and even cultural communities themselves.

6.4. Children’s foraging in diverse settings

Peer cultures, especially in non-industrialized settings, may play an
important role in community food security. Specifically,
Ethnoecologist Dounias (2021) argues that children’s peer cultures
preserve knowledge of potentially edible resources which adults
seldom target (Fig. 3). Some of this knowledge is abandoned by
adults: garden trapping among Cameroonian Baka children, for
example, represents “a corpus of knowledge and know-how that
adults no longer care about, and that still could ensure a reliable
portion of meat procurement for domestic consumption”
(Dounias, 2016, p. 10). Such knowledge may act as a safety net
during periods of short- or long-term resource fluctuation, when
food species normally targeted by adults are no longer available.

Examples highlighting the importance of peer cultures to
children’s foraging practices come from diverse societies. Among
Massa and Mussey mixed-subsistence agriculturalists in the
Logone region of Cameroon, children are the primary holders of
wild food knowledge (e.g., toads, insects, fruit) (de Garine, 2005).
While rich in vitamins and minerals, wild resources are not
considered “real food” by adults. Wild food knowledge is trans-
mitted from child to child, with minimal intervention from adults
(Dounias, 2014). In periods of food shortages, such as when
droughts and floods destroy plantations (de Garine, 1993), “food
collected by children from the wild are eaten as snacks and may
ensure up to 35% of [children’s] daily food consumption”
(Dounias, 2014, p. 3) Due to pressures including climate change
and ethno-tourism, Hadza are increasingly reliant on market-
based and agricultural resources for subsistence (Pollom et al.,
2020). While fewer children participated in foraging in 2017
compared to 2005 — when 95% of resources consumed by Hadza
were non-domesticated — those who did forage in 2017 had a
higher average caloric return rate than their predecessors (Pollom
et al,, 2020). Further, boys in 2017 hunted a larger breadth of
animals than those in 2005. Importantly, these hunted species were
small animals typical of child-specific foraging activities
(Crittenden, 2016; Crittenden, Conklin-Brittain, Zes, Schoeninger,
& Marlowe, 2013). These findings suggest that Hadza children are
contributing to community food security by applying peer culture
knowledge to increasing caloric returns and diet breadth during a
vulnerable period of nutritional and ecological shifts. During the
Pacific War and Allied Occupation (1941-1952), food shortages
affected Japanese children, who were measurably shorter and
lighter than their pre-war counterparts (Piel, 2012). To satiate their
hunger, children foraged for nuts and fruits “alone, or with
neighborhood children” (p. 407). Children also invented novel
subsistence strategies: “When asked whether her parents taught
her how to do this, Shingii said that she and the other village
children came up with the idea together. They devised a novel way
to fish for snails using a straw. Her mother boiled the snails for
dinner” (p. 407). Overall, this evidence suggests that child-specific
foraging knowledge, both transmitted and invented, buffers
against diverse causes for food insecurity (Dounias, 2014; Pretelli
et al., 2024; Lancy, 2015).
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Figure 3. Ethnoecologist Dounias (2021) argues that when a community’s “sphere of
use” and “sphere of knowledge” completely overlap, knowledge is maximized, but
there is little resilience to environmental crises. In contrast, when the “sphere of
knowledge” extends beyond the “sphere of use,” communities can be highly
responsive to environmental change. Dounias argues that children’s peer cultures
hold in reserve seldom-used knowledge and know-how about potentially edible
resources, thus representing a cultural safety net which protects against resource
fluctuation.

6.5. Summary of case studies

Opverall, these case studies lend naturalistic support to the view that
peer cultures can play an important role in community adapt-
ability, especially in times of change. Several mechanisms unique to
peer cultures are evident. Children’s propensity to explore in new
ecological and social settings can produce novel and up-to-date
ecological knowledge, subsistence strategies, and linguistic com-
munities. Learning from peers promotes creativity and discovery,
leading to material culture innovations. Knowledge incubated
within the peer group can act as a cultural safety net, called upon
when adult knowledge is insufficient. And arguably, as a buffer
against food insecurity, child-specific foraging knowledge is our
most tangible evidence for the immediate fitness benefits that peer
cultures confer. It is important to note that we do not claim that
peer cultures are the only mechanism by which communities adjust
to change. Instead, in the case studies above, we highlight child-
ren’s specific contributions, as these are overlooked in the current
literature.

7. Toward an integrated study of peer cultures: New
research avenues

Informed by related frameworks in cultural evolution and human
life history theory, we have argued that children produce
autonomous peer cultures, which in turn generate innovations that
help communities adjust to social and ecological change. In this
section, we now call upon researchers — with or without a specific
interest in children - to consider the study of peer cultures in order
to expand our understanding of cultural transmission, trans-
formation, and diversity. To do so, we highlight a number of
potentially fruitful avenues for future work.

7.1. What can peer culture reveal about cultural evolution?

Since its inception, cultural evolutionary theorists have been
interested in understanding the mechanisms through which
communities, particularly minorities, maintain distinct identities
despite extensive contact (Boyd & Richerson, 1985). Research into
this topic has advanced an understanding of in-group psychology
(Over, 2018), ethnic markers (Mcelreath, Boyd, & Richerson,
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2003), and the function of social norms (Bunce, 2021). Studying
peer cultures as a case of extreme intercultural contact can make
similar inroads. Indeed, how often does one social group (children)
maintain its culture despite overwhelmingly inhabiting spaces
controlled by another social group (adults)-including living in
their home?

In addition to living in an adult-dominated world, peer cultures
experience additional threats to maintenance unobserved in adult
cultures. For instance, peer cultures do not rely on formal insti-
tutions (e.g., schools, rites of passage) which facilitate highly
efficient cultural transmission. In the absence of vertical and
oblique transmission, peer cultures are transmitted through many
horizontal or quasi-horizontal relays, risking copying error related
stress. Peer group populations are rapidly replaced, meaning that
traits must be spread quickly if they are to survive at all. By
examining how peer cultures persist despite these compounding
threats, modelers and fieldworkers alike can shed light on alter-
native mechanisms through which cultures can evolve. As of now,
only Morin (2015) has proposed such a mechanism, selection for
proliferation, by which peer culture traits themselves elicit frequent
repetition, leading to their maintenance and spread. Whether such
selection extends beyond children’s folklore to traits such as
material culture or ecological knowledge is currently not known.
Structured observations are needed to elucidate how and from
whom peer culture traits are invented and transmitted. Combined
with observations, retrospective interviews with adults of different
ages can help us understand why some traits persist for generations
while others are almost immediately forgotten. Systematic quan-
titative surveys of existing peer culture traits are also needed to
investigate how these differ in form and function from adult traits,
and thus, how exactly children contribute to adaptive cultural
variance (Fogarty & Kandler, 2020; Smaldino et al., 2024).

In this paper, we have focused on aspects of peer cultures that
may benefit wider communities. However, we do not claim that all
cultural traits produced within the peer group will be adaptive, nor
that children are capable of producing all types of adaptive
innovations. Indeed, many aspects of peer cultures are likely to
evidence cultural evolutionary drift (Hahn & Bentley, 2003).
Further, generating novel ecological knowledge may be useful
when entering a novel ecological niche, but may provide no added
benefit when entering a new social or economic niche. In this latter
case, novel social norms (e.g., those associated with trade) may
instead be more important. Based on the theoretical and empirical
literature reviewed above, we posit that peer cultures are more
likely to contribute innovations discovered via broad spatial (e.g.,
novel food patches) and social (e.g., communication norms)
exploration. In contrast, we found little evidence for peer cultures
producing complex technological innovations, potentially because
learning to make and use complex technologies tends to occur in
later adolescence and into early adulthood (Reyes-Garcia et al.,
2016). Instead, peer culture exploration may lay the groundwork
for more goal-directed innovation for complex tasks in later life
(Mesoudi, 2021). Overall then, future research is needed which
helps elucidate causes for variation in peer culture traits, as well as
the contexts in which these traits are adaptive and in which they
are not.

7.2. Did peer culture contribute to the evolution of long
human childhoods?

Researchers aiming to understand the evolution of long childhoods
have increasingly incorporated horizontal learning into their
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models. Specifically, a multi-stage model whereby children gain
basic competencies through practice with peers, after which they
receive more specialized teaching from adults, has gained theo-
retical and empirical support (Gurven, Davison, & Kraft, 2020;
Lehmann, Wakano, & Aoki, 2013; Reyes-Garcia et al., 2016). While
important, these studies overwhelmingly focus on how peer
learning contributes to future skill acquisition. Yet, recent work
suggests that under conditions of uncertainty, organisms are
unlikely to trade-off immediate rewards for delayed ones, even if
the delayed reward has a much higher payoff (Villmoare, Klein,
Lienard, & McHale, 2024). In other words, the benefits of learning
high-yield adult skills may be insufficient to justify developmental
temporal discounting of long low-yield learning periods (Kramer,
2011). Accounting for the immediate products that peer learning
confers — that is, peer cultures — can help resolve this contradiction.
We have argued that peer cultures act as safety nets, incubators,
and innovation generators. Bidirectional knowledge transfers
between children and adults, more so than unidirectional trans-
mission of stable culture from adults to children, can reduce the
uncertainty of delayed rewards by ensuring that relevant knowl-
edge is always up-to-date. This possibility is supported by research
into collective adaptation, which suggests that any transient
diversity, whereby a group maintains diverse solutions before
converging on a common solution, “will improve the quality of the
solution on which the group ultimately converges” (Smaldino et al.,
2024, p. 454).

Connecting life history theory with collective adaptation to
explain the evolution of long human childhoods compels two
important areas of inquiry. First, experimental research is needed
to assess whether “immature” cognition may in fact partly reflect
adaptations for peer cultures. We previously noted that children
are unable to produce adult-like goal-directed innovation until 8
years (Rawlings, 2022). In contrast, children are better able to
infer unlikely hypotheses than adults (Liquin & Gopnik, 2022),
and can generate new knowledge through peer interaction
(Damon, 1984). Such findings may reflect an age-graded division
of cognitive labor (Wu et al., 2023), rather than cognitive
immaturity on the part of children. Incorporating diverse forms
of transmission - including horizontal and reverse vertical - into
models aiming to understand the evolution of developmental
plasticity (e.g., Frankenhuis & Walasek, 2020; Ratikainen &
Kokko, 2019) can shed light on how age-graded divisions of
cognitive labor help individuals adjust to varying environmental
conditions.

Second, our argument highlights a potentially important role
for the “reverse vertical” transmission of traits from peer to adult
cultures. While this area of research has received significantly less
attention than warranted, there are numerous examples of
children transmitting knowledge to adults in other domains:
children frequently teach their parents about new technology
(e.g., digital media) and social norms (e.g., in immigration
contexts) (Correa, 2016; White, Ni Laoire, Tyrrell, & Carpena-
Méndez, 2011), reflecting the plausibility of this pathway.
Further, the case studies reviewed in section 6, as well as modeling
research (e.g., Deffner & McElreath, 2022) suggest that learning
from younger generations is most likely to occur during episodes
of profound social, cultural, and ecological change. Longitudinal,
comparative, ethnographic research tracking exogenous forces
such as climate change and market integration, and endogenous
forces such as changes in population structure can elucidate how
and when adults may benefit from adopting peer culture traits
from children.
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7.3. How do peer cultures intersect with cognitive
development?

Throughout this paper, we described evidence for peer cultures at
all stages of development: early childhood, middle childhood, and
adolescence. In doing so, we demonstrated that peer cultures exist
and are likely consequential at all ages. In what follows, we outline
some predicted developmental shifts in the form and function of
peer cultures through cognitive maturation.

Prior to the age of three years, children are “simply not adapted
for collaborating with peers, but only with adults” (Tomasello,
2024, p. 73). Reflecting improvements in joint attention
(Tomasello, 2020) and self-regulation of executive thinking
(Tomasello, 2024), three-year-olds begin to more successfully
collaborate with same-aged peers (Brownell & Carriger, 1990). The
emergence of sensitivity to intergroup relations and in-group
status (Nesdale, Maass, Griffiths, & Durkin, 2003) also paves the
way for new forms of social and cultural interactions with peers,
and the development of a unique peer group identity (in-group)
distinct from that of adults (out-group). Thus, equipped with these
new cognitive representations and tools at around the age of three,
children debut into the world of peer culture.

In early childhood, children utilize a variety of exploration
techniques to learn the affordances of their physical and social
worlds (e.g., Meder, Wu, Schulz, & Ruggeri, 2021) This exploration
can even result in gathering information that adults miss, due to
flatter priors and openness to less conventional hypotheses (e.g.,
Liquin & Gopnik, 2022). In experimental contexts, children at this
age are capable of engaging in the building blocks of cultural
evolution, such as complex innovation and transmission
(McGuigan et al., 2017). Thus, we believe that early childhood is a
critical period for forming underlying epistemic schemas for how
the natural and social world works, in ways which can diverge from
those of the adults in their community. More formal modeling and
empirical work is needed to better understand how early diver-
gence in epistemic schemas can lead to divergent downstream
innovations.

Children in middle childhood evidence sophisticated under-
standings of norms, morality, and their intersection with group
identity (Amir et al., 2023; House et al., 2019; e.g., Karadag & Soley,
2023; Schmidt & Tomasello, 2012). During this stage, children may
develop their own norms and methods for maintaining those
norms (e.g., Katriel, 1987), behaviors which may have lasting
implications if these persist into adulthood (Reckin, Lew-Levy,
Lavi, & Ellis-Davies, 2020). In many subsistence societies, middle
childhood is also marked by increased social responsibility, rule-
governed and skill-oriented play, and (especially for boys) freedom
of movement (Lancy & Grove, 2011). We suspect that the equal
importance of work and play during middle childhood gives rise to
novel technologies adjusted to children’s size and strength, the
discovery of new foraging patches, and associated ecological
knowledge. Horizontal transmission also becomes more pro-
nounced and sophisticated during this period (Strauss & Ziv,
2012), helping spread such peer-group inventions. Much more
research is needed on peer-to-peer teaching and learning in this
developmental stage, along with greater focus on how children
create peer-specific technologies and norms.

In adolescence, peers become an increasingly dominant force
for socialization. For example, in an experimental task, Italian and
Singaporean adolescents were more likely to follow the sharing
suggestions of peers than adults (Ruggeri, Luan, Keller, &
Gummerum, 2018). This life stage is also associated with increased

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

Lew-Levy and Amir: Children as agents of cultural adaptation

cognitive flexibility, sensitivity to sociocultural influences, and
risk-taking (Blakemore & Mills, 2014; Crone & Dahl, 2012).
Notably, risk-taking can enhance individual learning: in an
incentivized risk task, adolescents were more likely to take risks,
and also to learn more in the task, “behavioral patterns . . . [which]
serve an adaptive function with respect to resource acquisition”
(McCormick & Telzer, 2017, p. 417). Ethnographic research also
suggests that adolescents are early adopters, rather than producers,
of complex instrumental innovations (Hewlett, 2021). Instead,
their innovations likely occur in social domains, particularly in the
realm of language. As noted in section 5.5, language is central to
adolescent peer cultures, encompassing verbal sparring, story
telling, and gossip (Corsaro & Eder, 1990; Opie & Opie, 1959). It is
not surprising, then, that adolescents are also considered key
drivers of language change (Cheshire, Fox, Kerswill, & Torgersen,
2008; Raviv, Blasi, & Kempe, 2025; Wiese, 2009). Future work
should examine the unique role of peer cultures in the invention
and incubation of new linguistic forms. Further, as they are bio-
logically and socially in closest proximity to adults, future studies
should examine the role of adolescents in brokering between peer
and adult cultures, and the contributions of such brokering to
innovation through recombination.

7.4. How do peer cultures vary across contexts?

It is well recognized that developmental psychology suffers from a
persistent sampling bias whereby children from the post-indus-
trialized West are overrepresented, calling into question the gen-
eralizability of existing theory and findings to diverse cultural
communities (Amir & McAuliffe, 2020; Nielsen, Haun, Kartner, &
Legare, 2017). In response, cross-cultural research is becoming
more widespread, with studies documenting important variation
and similarities in social learning and innovation. However, we do
not currently know the extent to which peer cultures also vary
across diverse societies.

Many of the social and contextual factors that vary across
societies can theoretically have downstream consequences for peer
cultures. Some shared factors may lead to cultural convergence. For
example, contamination games, such as cooties, appear sponta-
neously in many cultural contexts. Morin (2008) argues that
contamination games which “best appealed to the universal
mechanisms of social disgust were those which managed to be
transmitted to the next generation of children” (p. 11, translated
from French), explaining their similarities despite independent
origins. Other factors are likely to drive variation. The demo-
graphic makeup of the population and the rates of peer interaction
seem particularly relevant. In societies where institutions lead to
sharp age-based segregation (e.g., elementary, middle, and high
schools), multiple age-specific peer cultures may arise independ-
ently. Further, rates of child caretaking can “affect the sex com-
position of the play group and the physical and social mobility and
exploration possible for certain children; and, where caretaking is
not limited to one’s own siblings, it may shape contacts with
children not in one’s immediate family” (Weisner et al., 1977, p.
177). Population size also likely plays a role; while larger and more
diverse peer groups may in theory produce more diverse cultural
traits (Post, Lia, DiTomaso, Tirpak, & Borwankar, 2009), Lancy
(1984, p. 231) notes that multi-aged groups “had a ceiling effect on
play complexity . . . Games all had to be simple enough to be played
by toddlers.” Ecological context may also shape what games can be
played: Griaule and Marcus (1938, p. 12) note that Dogon children
do not play ball games because these “simply cannot operate on
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cliffs, nor in the heavily wooded savannahs which are spread out at
their feet.” Cross-cultural studies examining how peer culture trait
quantity and diversity co-vary with age segregation, task assign-
ment, peer group size and composition, and ecology, can help us
understand how and why peer cultures differ across contexts.

In post-industrial settings, access to physical spaces where
children can assort independently from adults is waning. Instead,
peer cultures are increasingly expressed online (Beavis, 2015; Tan,
2021): “Digital spaces are today’s arcades and malls. They are the
first place that young people go to feel connected ... They are the
sites that Gen Z uses to form a collective sense of generational
culture” (Boffone, 2021, p. 21). In virtual reality spaces, for
example, children evidenced age-graded peer cultures: young
children focused on exploring the affordances of the virtual space,
younger adolescents exchanged avatars, and older adolescents
often clustered together to tell jokes and tease each other (Maloney,
Freeman, & Robb, 2020). Children not only instructed each other
on how to navigate virtual spaces, but also frequently helped adults
solve the technological problems they encountered (Maloney et al.,
2020). Children can also affect significant change in the digital
ecosystem. For example, adolescents in particular frequently
repurpose technology (e.g., apps) to meet their own needs, often in
ways unintended by the developers, which can lead to large-scale
changes in the market and the functionality of new apps (Boffone,
2021). Online spaces can also accelerate the speed of peer culture
transmission. As an example, the spread of Sheng - a Kenyan
Youth Language originating from Nairobi - to rural areas has been
facilitated by online media such as Facebook and Instagram
(Erastus, Orwenjo, & Gathigia, 2022). Overall then, and alongside
waning physical spaces, children may use virtual spaces to enact,
invent, and transmit peer cultures. As virtual worlds and social
media are increasingly recognized as sites for cultural evolution
(e.g., Acerbi, 2016; Carrignon, Bentley, & Ruck, 2019; Vélez, Wu,
Gershman, & Schulz, 2024), we encourage researchers to attend to
how children transform these spaces.

8. Conclusion

In this article, we have argued that children are independent
producers and maintainers of autonomous cultures. Despite near-
exclusive horizontal transmission, peer cultures are long-lasting
and resilient. They may be an important source of community
knowledge diversity, including both material and immaterial
knowledge related to geography, ecology, subsistence, norms, and
language. These diverse and distinct cultural repertoires may
represent a source for new behaviors and technologies, and may
keep others from disappearing. Cultural traits maintained within
the peer culture reservoir may then be “reactivated” to help
communities adapt to rare but salient social and ecological change.
Case studies from anthropology, psychology, linguistics, and
ethnoecology suggest that peer group activities, including explo-
ration, peer learning, and the propensity to maintain abandoned
adult cultural traits, may contribute to community adaptation,
resilience, and in some cases (e.g., Nicaraguan Sign Language) may
even produce new cultural communities.

Critically, our perspective has implications for theories about
the evolution of long human childhoods: rather than just more
time for learning adult skills, long childhoods may also allow for
the generation and maintenance of peer cultural products. The
ubiquity and regularity of peer cultures across societies further
bolsters this point, suggesting that there may have been active
selection pressure for the social and cognitive features that support
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peer cultures. Children’s strong tendencies to explore, in addition
to their natural abilities as peer teachers, may also have evolved not
just to facilitate learning adult culture from adults, but also for
creating peer culture with peers.

We do not claim that peer cultures are the only mechanism by
which communities adjust to change. Nor do we claim that we have
presented irrefutable evidence for these processes. Instead, we hope
to stimulate new theoretical and empirical work which aims to fully
understand the prevalence, variation in, and impact of peer cul-
tures on cultural evolutionary processes. If our hypotheses are
supported, such research can uncover new mechanisms by which
cultures evolve. If they are not, research can still shed new light ona
cross-culturally robust yet understudied social phenomenon
central to children’s development. We thus hope that this paper
serves to validate this area of inquiry, and galvanize other
researchers to more seriously consider children’s role as active
agents in cultural adaptation.
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Abstract

Lew-Levy and Amir (L&A)’s hypothesis that peer cultures con-
tribute to cultural adaptation pulls from findings in children’s
folklore studies. We consider the implications of two central
theoretical concerns in children’s folklore scholarship, the trivi-
ality barrier and Newell’s paradox, and argue that the playful,
parodical, and taboo-breaking nature of children’s folklore will be
important for L&A’s hypothesis. Additionally, we suggest that
adults’ tendencies to trivialize children’s folklore support the
resilience of peer cultures in an adult-dominated world.

The triviality barrier

Fifty-five years ago, psychologist and children’s folklorist Brian
Sutton-Smith (1970) argued that a triviality barrier kept his fellow
psychologists from studying the expressive play forms of children.
For Sutton-Smith, the problem of the triviality barrier is difficult
precisely because of modern civilization’s central concerns with
work, rationality, science, sex, food, etc. Not unlike Sutton-Smith,
L&A face down a triviality barrier in (at least) Euro-American
cultural evolution studies that deem peer cultures “inconsequen-
tial” or “relegated entirely to the domain of play” (sect. 3.2, para. 3).
We applaud L&A for looking past the triviality barrier to attend to
children’s folklore. If their hypothesis that peer cultures contribute
to cultural evolution holds water, and if children’s folklore
scholarship ends up supporting their claim, we suspect that peer
culture’s prowess in the domains of play and expressive behaviors
will be important.

Newell’s paradox

L&A claim that participants in peer cultures are both high-fidelity
learners (i.e., capable of high-fidelity transmission) and effective
innovators. Their claim runs parallel to old ideas in children’s
folklore studies, going back to Newell’s (1883) recognition that
children’s folklore is simultaneously conservative and inventive.
While L&A cite Fine (1980) in their discussion of localization and
urban legends (sect. 4.3, para. 4), they do not mention the primary
concern of that study, which is to identify possible solutions for what
Fine calls Newell’s Paradox. If peer culture is both conservative and
creative in ways that are distinct from adult culture, why is this so?

Fine suggests that certain folkloric forms are conserved because
they align with developmental needs that remain similar from
generation to generation. Indeed, folkloristic data demonstrate that
forms of childlore are consistently performed in developmental
bands. Verbal examples include tongue twisters (Nikoli¢ &
Bakari¢, 2016), knock-knock jokes (Bauman, 2024 [1982]), and
folktales and legends (Tucker, 1999). In our study of children’s play
with perceptual illusions, we have shown that simple prank-like
forms of folk illusions, such as an older family member “stealing”
the nose of a child, stop when the victim is about 5 years of age,
while folk illusions that require particular acts of dexterity, such as
the Rubber Pencil trick, begin around 7 years, and illusions that are
embedded in a narrative frame, e.g., the size-weight lifting illusions
known in English as Light as a Feather, begin closer to adolescence
(Barker & Rice, 2019).

Conversely, inventiveness arises from processes of localization
(as discussed by L&A) and from idiosyncrasies of individual
performances. For example, McDowell (1999) reports a single
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children’s riddling session, recorded in the 1970s, involving four
six-year-old Chicano children in Austin, Texas that features both
rote memorization of traditional riddles and the presentation of
novel (if less semantically impressive) items modeling the form of
traditional riddles: What did X say to Y? Note, riddle 1 is tradi-
tional, whereas riddles 2, 3, and 4 are nontraditional inventions:

1. What did the big chimney say to the little chimney? (Answer -
You’re too young to smoke.)

2. What did the burp say to the great white? (Answer - I can
make more noise than you can.)

3. What did Spiderman say to Ironman? (Answer — You don’t
have no brains.)

4. What did the Martian say to the human? (No answer)

On one hand, the Chicano children’s riddling session aligns with
L&A’s assertions that children are innovative language users (sect. 2.2,
para. 3). Though riddles 2—4 are not traditional, they evince trans-
mission as cognitive activation of the riddling form, where young
participants learn the riddle’s form before they master the art of
making familiar subjects strange in order to hide the riddle’s solution.
Similarly, the inclusion of Spiderman and Ironman demonstrates
L&A’s assertion that one way peer cultures vary is through “remixing
aspects of an ever-changing popular culture” (sect. 4.3, para. 2).

On the other hand, the Chicano children’s riddling session
complicates L&A’s report that children’s folklorists unanimously
agree that adults’ contributions to children’s folklore are “minimal
or nonexistent” (sect. 4.1, para.1). In fact, the traditional Chicano
children’s riddle 1 acquires and parodies adults’ rules against chil-
dren smoking. While we agree that there are folkloric forms and
expressions across cultures that remain specific to peer culture - e.g.,
counting-out rhymes (Arleo, 1991) - the demarcation between
culture belonging to the adult and culture belonging to the child is
not always clear. Jay Mechling (1997) cites a well-known traditional
rhyme in English performed by Boy Scouts in California that par-
odies both food taboos and popular/commercial culture: “Great
green gobs of greasy, grimy gopher guts/ Itty bitty birdy feet,/
Mutilated monkey meat,/ One-pint portion of all-purpose porpoise
pus,/ And me without a spoon!/ (But here’s a straw!)/ (Have it your
way, have it your way!) [sung to Burger King jingle]/ (Take that,
McDonald’s!).” We find a host of examples of the importance of
parody, satire, and nonsense play in children’s folklore and child-
ren’s folklore scholarship (e.g., Stewart, 1978; Beresin, 2010).

Irreverent portrayal of adult forms goes beyond the domain of
language. As Bronner (1988) has shown with folkloric traditions for
making paper airplanes, paper frogs, paper fortune tellers, etc.,
children acquire and play with contributions from adults by
adopting the materials of industrial culture and transforming them
into something that belongs distinctly to their peer culture. While
L&A make the point that children prefer to learn play behaviors
from peers (sect. 2.1, para. 3), the role that adult cultures play as
sources of content and behaviors to be playfully replicated and
ridiculed demonstrates another way that peer culture supports both
conservative cultural inheritance and creative cultural variation.

Folklore, play, and the triviality barrier

In this journal, Palagi, Stanyon, and Demuru (2015) have argued
that play “only seemingly serves no function and has no apparent,
immediate benefits, but the incredible phylogenetic depth of play
strongly suggests that play is a functional and adaptive behavior.”
Children’s folklore, especially of early childhood and middle
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childhood, is playful, expressive, parodical, taboo-breaking, and
frequently trivialized. Perhaps the triviality barrier helps to
protect the sphere of knowledge L&A claim peer cultures hold in
reserve.
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Abstract

By failing to recognize that adulthood and childhood are just
examples — the former of an unmarked social category inappropri-
ately used to generalize about people - the latter of a marked social
category commonly overlooked in theories about our species, Lew-
Levy and Amir miss an opportunity to make an important obser-
vation about social-cultural diversity and what it means to be human.

Lew-Levy and Amir make a convincing case, with admirable depth
and breadth, that children’s peer groups contribute to cultural
adaptation (see also, Hirschfeld, 2002). This commentary seeks to
qualify that argument, starting with what would otherwise be a
minor quibble: although the authors do not say so explicitly, they
suggest that cultural-evolution scholars claim that adults, and not
children, drive cultural adaptation. A more apt description would
be that children have mostly been ignored, with adult samples
serving as an unmarked standard by which to generalize about
people, and with few explicit claims one way or the other about the
relative contribution of children. This is not just an observation
about cultural-evolution scholarship, but about most cultural
research (Hirschfeld, 2002), and perhaps about the social and
behavioral sciences more broadly. The term “unmarked” borrows
from the linguistic conception of unmarked grammatical forms,
such as the (now more marked) use of the masculine “he” or “man”
to refer to the gender-neutral broader categories “he or she” or
“human,” respectively (Irvine & Gal, 2000; Lakoff, 1973). Adults
are unmarked in the sense that they are treated as natural, normal,
or representative examples of a broader category (people).

As many cultural psychologists have noted (perhaps most
compellingly Arnett, 2008, and Henrich, Heine, & Norenzayan,
2010), the problem of unmarked social categories goes beyond just
cultural research to non-cultural work seeking to make general-
izations about human psychology. Similar concerns have been
raised in other fields, such as education (Medin & Bang, 2014) and
biomedical science (e.g., Heiat, Gross, & Krumholz, 2002). Henrich
and colleagues have referred to that unmarked group in psycho-
logical science as WEIRD (Western, Educated, Industrialized,
Rich, Democratic), preferring that acronym because their evidence
suggests WEIRD people are outliers, less representative than other
cultural groups, despite their overrepresentation in sample pop-
ulations. The compelling acronym notwithstanding, many other
categories could have been selected: urban, English-speaking,
Global North, etc. Hirschfeld’s (2002) work suggests that adults
should be added to that list. Lew-Levy and Amir’s target article
could have valuably added to that conversation.

A useful frame for this is the home-field disadvantage (Medin,
Bennis, & Chandler, 2010; Medin & Bang, 2014), a paradoxical
reference to the typical advantage enjoyed by home teams in sports,
pointing to the often-unrecognized disadvantage stemming from
researchers’ social distance from their sample populations. Home-
field samples (e.g., American university students) are less marked,
with researchers readily generalizing from them to people, while
such generalizations from non-home-field samples (e.g., Inuit
hunter-gatherers) would be immediately recognized as problem-
atic. Social distance does not just depend on demographic sim-
ilarity, it depends on any factors that may impact the familiarity of
a social-cultural category. Majority, higher status, and starting-
point groups tend to be less marked than minority, lower-status, or
novel ones. Adults are a good example of a home-field group since
researchers are adults (similarity), there are more adults than
children (at least among WEIRD people), adults are higher status,
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and adults have been a long-time convenience sample for exper-
imental research (starting point). The home-field disadvantage
contributes to overgeneralization (e.g., from adults to people) and
to overlooking important differences across social-cultural groups
(e.g., children). But it also impacts methods and the interpretation
of results. For example, stimuli originally designed for home-field
samples, by virtue of their better fit, are more likely to result in
publishable significance levels, one possible reason WEIRD sam-
ples tend to be outliers when those original, hypothesis-confirming
stimuli are later used in cross-cultural research with non-WEIRD
samples (Bennis & Medin, 2010).

Two examples help clarify why the home-field disadvantage is
relevant to the target article. The first concerns the child-adult
dichotomy itself. The emphasis on children as the neglected group
blurs the extent to which age matters to whether and how children
contribute to cultural adaptation. It also masks the extent to which
adults also form distinct, age-relevant peer cultures (Neugarten,
Moore, & Lowe, 1965), some of which are marked and neglected
similarly to children. Consider one of Lew-Levy and Amir’s
childhood category, adolescents (13- to 17-year-olds), an age range
that would be classified as adult rather than child by many non-
WEIRD cultures (see, e.g., Whiting & Whiting, 1975). As such, that
key demographic of overlooked children driving cultural adapta-
tion could just as well have been framed as an example of over-
looked adults. The elderly are another, unambiguously adult
example (e.g., Heiat et al.,, 2002; North, 2025).

Second, there are innumerable social-cultural categories dif-
fering widely across cultures that are not defined by age but that
nonetheless form peer cultures with different dynamics for cultural
adaptation. Limiting the examples to just WEIRD cultures,
research scientists, politicians, and tech entrepreneurs, for exam-
ple, each form peer cultures that innovate and transmit culture
differently. But non-home-field sub-cultural groups within
WEIRD countries (e.g., minorities or lower-status groups) may
asymmetrically contribute to cultural adaptation given their lower
populations and status, specifically because their markedness
promotes the formation of more coherent, self-contained, identity-
based peer groups (Lamont & Molnar, 2002). By the time such peer
cultures’” innovations eventually “escape” their peer cultures, they
may be more fully formed and impactful, having had time to evolve
independently and enter mainstream culture as recognizably
novel. For examples of this with minority and low-SES peer cul-
tures with music, see Baraka (2002) or Roy (2010), but parallel
examples can be seen in minority and low-power groups’
influences on a broad range of domains from clothing styles, to
cuisine, to vernacular.

In short, while any article can only do so much, and Lew-Levy
and Amir’s piece does a great job highlighting the under-
appreciated role of children in cultural adaptation, it would have
benefited by acknowledging that both adults and children are just
examples (albeit good ones), the former of an unmarked group
inappropriately used to generalize about cultural evolution, and the
latter of a marked group, inappropriately overlooked. When reified
as a privileged two categories driving cultural adaptation, they risk
reinforcing the underappreciation of social-cultural diversity in
what it means to be human.
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Abstract

Our commentary expands upon Lew-Levy and Amir’s insights
into the role of peer culture in cultural evolution. Drawing on field
data from the Koygu, Nyangatom, and Aka communities, we
identify two modes of group transmission (concerted and
cumulative) that contribute to the stability of peer cultures over
time. We describe how culturally constructed niches shape peer
learning, helping explain the intercultural diversity of peer
cultures.

Lew-Levy and Amir’s paper presents a compelling argument for
recognizing peer cultures as central to cultural evolution. They
demonstrate that children do not merely acquire adult knowledge
but actively produce, refine, and transmit cultural elements within
peer groups. Our recent field data with hunter—gatherers and
pastoralists support several of their claims. For example, in 160
hours of observation among transitional hunter-gatherers and
pastoralists, we found that child-to-child teaching was common,
occurring in 42% of learning events. While our findings align with
some of Lew-Levy and Amir’s insights, our commentary focuses on
two aspects of peer culture that help explain cultural evolutionary
issues raised in the paper: concerted and cumulative group-based
modes of transmission that may contribute to the stability of peer
culture and culturally constructed niches that shape the diversity
and evolution of peer cultures. We draw on field data from Koygu
transitional hunter—gatherers, Nyangatom pastoralists in Ethiopia,
and Aka hunter-gatherers in the Central African Republic.

The authors note the relatively stable nature of peer cultures
but do not elaborate on the mechanisms maintaining this sta-
bility. We hypothesize that two modes of group transmission -
concerted and cumulative - may contribute to peer culture sta-
bility over time (Hewlett et al., 2024). Concerted transmission
occurs when multiple group members communicate the same
skill or knowledge to an individual (Cavalli-Sforza et al., 1982).
This mode, observed in 38% of 494 learning events among the
Koygu and Nyangatom, fosters group homogeneity and trait
conservation and reduces rates of culture change. Notably, 45.5%
of these concerted transmission events occurred in child-only
groups, with an average of 3.7 children per event — more than in
mixed adult-child groups (3.1).

It may be useful to provide examples of concerted transmission.
Among the Aka, an entire group of children will make sounds of
disgust if a child takes more than their share of food, does not share
food, or hits another child. Spear hunting for mice is a child-only
activity among the Aka, and it is common for multiple children to
comment on how to throw the spear, where the mouse is, or how to
divide it with others.

Another example from the Koygu involves a mixed-age group
of boys (6-15) swimming in the Omo River. When the youngest
hesitated to swim, an older boy invited him in and offered help.
After some teasing from the group, the younger child agreed to try.
The older boy reassured him, offering his hand in the water and
instructing him to move his hands and legs. Another child dem-
onstrated the motions, guiding the younger boy’s leg, while the rest
encouraged his efforts.
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Another mode of group transmission we want to consider is
cumulative transmission. This mode refers to specific knowledge
or skills individuals acquire from repeated multimodal experiences
and interactions with several group members with those skills or
knowledge (Hewlett et al.,, 2024). It is cumulative because the
transmission builds upon the child’s previous lived experiences;
ie., it involves scaffolding of abilities. It tends to contribute to
group homogeneity and trait stability over time.

For instance, the Aka are net hunters, and children participate
with other children on net hunts. They make nets together, pick up
nets sitting around camp, and try to trap chickens together; they
joke about children who made mistakes on the hunt (chasing game
animals in the wrong direction) and listen to imaginative stories
about net hunting from older children.

Similarly, among the Nyangatom, cumulative cultural trans-
mission is evident in herding games. Young children often played
herding games together, building miniature kraals and placing
small stones inside to represent cattle. They also followed older
boys to herding fields and, by 8-10 years old, began herding goats
themselves.

While Lew-Levy and Amir describe peer cultures across soci-
eties, they do not explore how cultural niche construction
influences the diversity and evolution of peer cultures. For
example, child teaching occurred in 52.4% of learning events
among the Koygu but only 35.3% among the Nyangatom.
Similarly, concerted transmission was more frequent among the
Koygu (57.9%) than the Nyangatom (32.9%). Koygu child-only
concerted transmission events involved an average of 4.5 children,
compared to 3.6 among the Nyangatom.

Culturally constructed niches (Laland et al., 2001) can help
explain some of the observed variability in peer cultures.
Foundational schema (ways of thinking and feeling that pervade
several domains of life: Shore, 1996), social structures, settlement
patterns, and proxemics are part of these niches to which children
have to adapt. Among the Nyangatom, generational hierarchy is a
dominant schema: respect for elders, especially male elders, gov-
erns much of social life (Tornay, 1981; Bedasso, 2016). These ways
of thinking and structures contribute to hierarchical teaching from
adults. In contrast, the egalitarian nature of the Koygu provides
individuals autonomy to navigate their environment with others.
Constraints do not exist for children teaching children, and adults
minimize their interventions in children’s learning.

Settlement patterns also affect adaptations and evolution in
peer cultures. The Koygu live in large, densely populated villages
(some over 100 households with houses only a few feet apart),
partly due to inter-ethnic conflict and the need for security
(Turton, 1986). This proximity creates ample opportunities for
peer interaction and learning. The Nyangatom, while more pop-
ulous overall, live in smaller, more dispersed villages — some larger
villages have 10-15 households, others as small as 1-5. These
spatial arrangements limit the size and frequency of peer group
interactions.

Koygu egalitarianism and dense social living help explain why
both child-only concerted transmission and child teaching are
more frequent than among the Nyangatom. The contrast between
the egalitarian, densely populated Koygu villages and more hier-
archical, dispersed Nyangatom settlements illustrates how these
niches create divergent developmental ecologies that shape peer
culture and cultural evolution.


https://doi.org/10.1017/S0140525X25101799
https://doi.org/10.1017/S0140525X24001377

26 Commentary/Lew-Levy and Amir: Children as agents of cultural adaptation

Lew-Levy and Amir provide a foundation for understanding
the central role of peer cultures in cultural evolution. Our data from
the Koygu, Nyangatom, and Aka communities complement and
build upon their insights by identifying two forms of transmission
that contribute to the stability of peer cultures over time (concerted
and cumulative transmission) and describing how culturally
constructed niches contribute to the diversity of peer cultures.
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Abstract

Greater emphasis on the bidirectionality of peer interaction and
cognitive development would complement the suggested
framework of children’s contribution to cultural evolution. We
outline different aspects/forms of socio-cognitive development to
illustrate their roles in cultural processes: social learning, theory
of mind, and pretend play. We encourage the consideration of
peer cultures in urban settings and the role siblings play.

Lew-Levy and Amir provide a strong rationale for the important role
children and peer culture play in cultural adaptation. We agree that
peer interaction plays a pivotal role in acquiring, transmitting,
maintaining, and innovating culture. However, absent from this target
article is how peer-to-peer interactive experiences can inspire learning
of new skills and accelerate the development of particular cognitive
capacities fundamental to peer culture. Thus, we would like the
authors to consider the bidirectionality of the role cognitive devel-
opment plays in these cultural processes and how these social
interactions shape cognition. We further note the importance of
paying equal attention to Indigenous and urban observations to avoid
a biased representation of peer culture.

Firstly, the paper would benefit from some acknowledgment
that peer interactions provide unique social learning opportunities
that a child does not otherwise experience in adult-child inter-
actions. These opportunities may foster further development of key
cognitive skills vital for acquiring and creating culture. For
example, the authors describe a study by McGuigan et al. (2017)
where 3- to 4-year-olds worked together and collectively innovated
and transmitted increasingly complex tools to solve a novel puzzle
box. However, they missed a crucial point: the skills and insights
gained from collaborative social learning are what enabled these
preschoolers to achieve what 3- to 4-year-olds could not do on
their own in an asocial condition or in a typical dyadic, pedagogical
interaction with an adult. Prior work has shown that children
younger than 8 years are not able to create the tools required to
solve these tasks on their own, largely in part to immature cognitive
skills (Beck et al., 2011; Cutting, Apperly, & Beck, 2011; Rawlings,
2022). Thus, peer-to-peer interaction may shape preschooler’s
learning in unique ways.

Secondly, we emphasize that social cognitive skills are needed
for social interaction, and social interaction facilitates the devel-
opment of these skills. Theory of mind is one example of an
important cognitive skill where development is enhanced with
social experiences and, in turn, eases social interactions where
children attempt to understand intention and perspective of others
(Lane & Bowman, 2021). Indeed, social interest and opportunities
of observation of others advance the development of theory of
mind (e.g., Brink, Lane, & Wellman, 2015; Moore, Bosacki, &
Macgillivray, 2011), especially compared to children who are
socially anxious and disengage from social situations (e.g., Lane
et al.,, 2013).

Additionally, Lew-Levy and Amir include an example of pretend
play in San children (section 5.6) as an activity that enables the
preservation of traditional knowledge, but details about the
underlying mechanisms and functions seem lacking. Joint pretend
play is a rich context where social cognitive skills are utilized
amongst peers to explore and experiment with novel ideas inspired
by their daily encounters, forming the foundations for cultural
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adaptations (Chylinska & Gut, 2020). It allows children to re-enact
different plausible social scenarios and solutions for problems,
enhancing their evaluation and generation of cultural knowledge
(Harris, 2021; Nielsen 2012), as well as informing the kinds of novel
knowledge they want to acquire through other future interactions
(Harris, 2024).

Notably, some children also spend a substantial amount of time
with their siblings. In some cultures, they even tend to interact
more with siblings and young relatives than with friends outside of
an extended family circle (e.g., Yucatec Mayan, see Gaskins, 2006).
It is, thus, logical to view sibling interaction as a form of peer
interaction. Sibling interaction has been shown to benefit a child
with more than one sibling with a richer understanding of false
belief compared to children who only have one sibling (Perner,
Ruffman, & Leekam, 1994). In the context of knowledge trans-
mission and exchange, (Barr & Hayne, 2003) reported how older
siblings facilitated replication of new behaviors in young children
through playful sibling interactions. Older siblings may serve as
cultural experts or credible authority figures, though the extent to
which the bond between siblings is different from the connection
between friends requires further investigation.

Lastly, we note that this target article concentrates primarily on
small-scale and Indigenous communities, and this bias may risk
over-generalization of Indigenous peer interaction contexts to urban
settings. According to a recent observation of Yucatec Maya and US
toddlers (Padilla-Iglesias et al, 2024), focusing on instances when
toddlers were accompanied by other children, an adult was present
almost all of the time in the US sample, whereas Maya toddlers were
left spending time with peers/siblings without an adult half of the
time. This is just one example of how peer interaction context may
differ across cultures. Alternatively, it may provide a false impression
that peer culture is not as prevalent in urban settings. Urban peer
interactions at kindergartens/schools, playgrounds, hobby classes, or
playdates are also understudied and worth equal attention. For
example, Flynn and Whiten (2012) revealed intriguing social
learning patterns when they gave British children an open diffusion
task. They found that children paid attention to and also copied
older children and those who are perceived as more dominant and
popular. Comparing these model-based biases across Indigenous
and urban samples would help illuminate motivations for imitation
and spread of culture in peer cultures, including whether there are
culture-specific social learning biases.

In general, we think the proposed framework of children’s
contributions to cultural evolution (Figure 2, target article) could
improve by considering children’s cognitive development: how
peer interaction can expand knowledge, reinforce culture and
norms, and accelerate cognition by providing opportunities to
strengthen social cognition beyond what a single child could
normally acquire or achieve on his or her own. Children’s cultural
experiences and cognitive development are closely related (Bohn
et al., 2024). Taking into account the crucial roles of peer-to-peer
social learning, peer observation for theory of mind development,
joint pretend play, and sibling interactions, across Indigenous and
urban settings, will contribute to a more holistic view of children’s
contribution to cultural adaptation.
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Abstract

Lew-Levy and Amir note that by adolescence, children shift from
speaking like their parents to using the vernacular of their peers,
suggesting that children attend closely to linguistic input from
other children. But unlike adult input, peer input has been
neglected in research. We believe this is due to methodological
limitations that long-form audio recordings are uniquely
equipped to overcome.

We agree with Lew-Levy and Amir that peer culture is a vital yet
underexplored aspect of children’s early learning environments.
However, we argue that the importance of peer language input has
been systematically overlooked, particularly before age three, due
to limited means of capturing naturalistic interactions between
children. But with the emergence of tools for processing long-form
audio recordings, which offer a discrete and hands-off way of
studying peer cultures, this barrier is being overcome.

Long-form recordings refer to a suite of methods for analyzing
naturalistic audio recordings of everyday events collected via child-
worn recording devices. Tools like Language Environment Analysis
(LENA) (Gilkerson et al., 2017) and Voice Type Classifier (VTC)
(Lavechin et al,, 2020) allow researchers to distinguish between
child, adult, and peer speech from other sources of noise with
increasing accuracy, even in multilingual and under-resourced
settings (e.g., Cristia et al., 2023; Coffey et al., under review). These
systems leverage new advances in automated speech analysis,
allowing researchers to collect and process massive amounts of
speech data from nearly any setting. These features greatly expand
the possible scope of language studies and offer new answers to
major assumptions in early linguistic development. For instance, a
study of over 38,000 hours of home recordings in the U.S. suggested
that the word gap between high- and low-income families is far
smaller than previously estimated (4 million words by 4 years per
Gilkerson et al, 2017 vs. 30 million per Hart & Risley, 1995).
Another large-scale cross-cultural study over 40,000 hours of audio
taken from families in 12 countries found little evidence of socio-
economic or gender differences in the rates that young children
vocalize (Bergelson et al., 2023).
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These methods are potentially transformative for the study of
peer culture. As the authors note, peer cultures are not only distinct
from those of adults but also tend to “insulate” themselves from
adult presence. Traditional research methods, such as in-person
observation, interviews, lab-based experiments, and non-portable
recording devices, have failed to capture their naturalistic everyday
dynamics. Much of what we know about children’s language
environments has been captured in the presence of adults. Studies
suggest that children are more performative around adults and
vocalize more in lab settings than in natural environments
(Lewedag, Oller, & Lynch, 1994; Bergelson et al., 2019), and much
of their time is spent away from adult eyes (Davies & Cashdan,
2020). Our personal interactions with research participants sup-
port these claims. For instance, a Tsimane mother from the
Amazon laughed upon hearing a recording of her 4-year-old child
pretending to be a pilot during a game with his siblings. She
explained she had never heard him speak that way - he never told
those kinds of stories to her. As this moment exemplifies, much of
what we know about child development has been filtered through
the “adult gaze,” effectively obscuring the very peer-to-peer input
that appears so critical in shaping children’s social and linguistic
growth.

With these systems, researchers have been able to shed new
light on the uniquely peer-driven aspects of language develop-
ment that have gone unnoticed in traditional observational
studies. Studies using long-form recordings in small-scale sub-
sistence-based societies have routinely found that young children
hear more speech input from other children than adults as they
age and that children’s vocalizations are better predicted by input
from other children than from adults, contrasting sharply with
findings from societies where sibling caregiving is less common
(Weber Fernald, & Diop, 2017; Casillas, Brown, & Levinson,
2021; Cristia, Gautheron, & Colleran, 2023; Scaff et al., 2024;
Coffey et al., under review). While transcribed studies of peer
input in these settings were limited in the number of children that
could be observed (e.g., n =15 in Shneidman & Goldin-Meadow,
2012; n = 3 in Loukatou et al., 2022), these systems have massively
increased the data available to study, from n =24 in Scaff et al.
(2024) to n =276 in Coffey et al. (under review). In urban
Western settings, long-form recordings have been used in
classroom settings, where many of these trends have also been
observed: children talk more amongst each other than they do
their teachers, and their speech production is better predicted by
peer input than adult input (Dykstra et al, 2013; Perry
et al., 2018).

These methods are widely available to researchers looking to
supplement their research, not just limited to language studies but
also as a proxy for interaction or social networks. LENA is
available through the LENA Foundation with specialty programs
for home-based or classroom-based research. VTC is available
through ChildProject, an open-source collection of tools for
analyzing long-form recordings, consisting of over 40 data sets,
drawing from over 1000 children across 6 continents and dozens
of languages (Gautheron, Rochat, & Cristia, 2023). Although
long-form recordings cannot tell researchers the content about
what is said between peers, software analysis allows for selective
sampling of speech from different sources or from periods of high
volubility for further manual annotation (Casillas, Brown, &
Levinson, 2020; 2021; Bunce et al., 2025). There are also tools in
development that use these systems to identify segments of
speech to deploy automated transcription of child speech (e.g.,
Radford et al., 2023; Chaparro-Moreno et al., 2024; Pelfrey et al,,
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2024; Sun et al., 2024). Thus, long-form recordings can be used as
a viable alternative to direct observation as a method of collecting
naturalistic speech, which is key to understanding peer speech
practices, as well as the innovation of novel words and linguis-
tic forms.

Long-form recordings are a powerful solution to a blind spot in
developmental science: the systematic neglect of peer language
input, particularly before age three. By capturing naturalistic, peer-
driven speech across diverse settings, long-form recordings reveal
that much of children’s language development occurs beyond adult
observation. By vastly increasing the kind and amount of data
available to researchers, these systems will play a vital role in
unlocking peer culture.
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Abstract

Children’s peer cultures hold the potential to drive cultural
evolution, depending on demography and social transmission
pathways. Understanding their interactions can inform cultural-
evolutionary theory and promote adaptable cultural institutions.
Here, we outline the next steps for theoretical models, clarifying
the importance of peer cultures, and introduce sustainable
behavior as a compelling test case for children- and youth-driven
cultural change.

Through their special tendencies to explore the world, children
may generate a particularly diverse set of cultural variants,
potentially helping populations adapt in times of environmental
change (Fogarty & Kandler, 2020; Smaldino et al., 2024). Whether
stable peer cultures form and whether they influence wider cultural
dynamics not only depends on the way children learn and interact
themselves but on the demographic and cultural forces guiding
information flow among age groups. For example, in post-
industrial societies, demographic shifts to lower mortality and
fertility reduce the number of younger individuals and might,
therefore, make it harder for peer cultures to form. At the same
time, widespread online communication might facilitate infor-
mation exchange among peers, and greater parental emphasis on
children’s preferences might promote bottom-up transmission
within households, both increasing the cultural influence younger
generations have.

Cultural evolutionary models are ideal tools to disentangle the
complex interactions between micro-level social interactions and
macro-level societal outcomes, providing principled predictions
about the prerequisites and impact of peer cultures (Smaldino,
2023). Importantly, to build more realistic models of children’s role
in cultural transmission, cultural information cannot be studied in
isolation. Instead, we must investigate social dynamics in pop-
ulations where average life spans, family size, and the age dis-
tribution are not hard-coded but arise endogenously from
demographic processes (Deffner & McElreath, 2022). This is
important because cultural traits evolve within ever-changing
populations, and the relative size of different age groups as well as
the connectivity between them will crucially shape the emergence
and impact of peer cultures. Such simulations follow dynamically
changing populations of agents as they are born, grow up, have
offspring, and, eventually, die. On top of realistic demographics,
researchers can contrast the effect of different cultural trans-
mission pathways on metrics like cultural diversity, complexity, or
success rates of new adaptive variants. As a more realistic
demography is introduced, model complexity increases rapidly,
requiring even more careful examination of assumptions and
targeted model analysis. Still, to truly appreciate the potential role
of children in cultural evolution, we need to embrace that addi-
tional complexity and study the intricate interplay between
demography and culture.

Even if cultural evolutionary models can help identify abstract
forces shaping peer cultures, it is not trivial to close the gap between
theoretical models and real-world data — an important outstanding
issue in cultural evolution (Deffner et al., 2024). Despite the wealth
of plausible anecdotes reported by Lew-Levy and Amir, we still
need convincing case studies demonstrating that peer culture and
bottom-up transmission have a quantitative impact on cultural
change. We argue that sustainable behavior, and plant-based diets
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in particular, could be such a case study. Climate change is
probably the most serious and rapidly evolving adaptive challenge
we are currently facing, threatening not only global ecosystem
functioning and biodiversity but also human health and well-being
(IPCC, 2023; Grant et al., 2025). Cultural evolution has been
nominated as a powerful framework to model and predict
responses to climate change as well as to guide possible inter-
ventions (Pisor, Lansing, & Magargal, 2023; Turner et al., 2023).
Not only did the younger generation found “Fridays for Future,”
inspiring parental and grandparental generations to follow them
with “Parents for Future” and “Grandparents for Future,” but
younger generations are also more likely to support ambitious
climate policies (Belz et al., 2022; Tyson, Kennedy, & Funk, 2021);
and, at least partially, they also adopt more sustainable behaviors.
For example, adolescents in Germany reduced their meat con-
sumption compared to the generation of their parents: the per-
centage of 14- to 29-year-olds eating vegetarian or vegan diets
increased from 12% in 2019 to 20% in 2024; this is 2.5 times higher
than in their parents’ age group (45-59 years), with 8% in 2024
(Bundesministerium fiir Erndhrung und Landwirtschaft, 2019,
2024). They also frequently state sustainability as a key reason for
their diets (Zithlsdorf et al., 2021) and have been identified as
potential drivers of more sustainable eating, particularly when the
younger generation argues for sustainable eating or engages in
sustainable eating themselves (Knobl & Mata, 2024; Mata, Knobl &
Takezawa, 2025).

Understanding the role of younger generations for adaptive
cultural change within a cultural evolutionary framework requires
three major steps (Deffner et al., 2024): (1) Building comple-
mentary models that formalize scientific understanding of how a
certain behavior is acquired and passed on between individuals.
Such models allow simulating how the frequencies of behavioral
alternatives in the population change over time as a function of
different forms of social influence, such as peer learning or con-
formity to norms. Simulations could, for example, also determine
how many young “innovators” are required for social innovations
like plant-based diets to succeed, or how homophilic interactions
or selective displays of behaviors influence their spread. (2)
Estimating those social-influence parameters from data, using, for
example, large-scale longitudinal or historical data sets. This allows
inferring how individual choices are influenced by the choices of
others and how important hypothesized psychological processes
really are. (3) Linking individual-level processes back to population
dynamics by simulating from the models based on the parameter
values inferred from the data. Such simulations allow testing in
silico how adaptive climate behaviors might spread in the future
and probing how different interventions might facilitate that
spread. For instance, we could simulate the consequences of
children-planned family meals (Knobl & Mata, 2024; Mata, Knobl
& Takezawa, 2025), advertisement campaigns targeting certain age
groups, or programs fostering political engagement among youths.

In sum, combining cultural evolutionary simulations with real-
world data on sustainable behaviors could provide a uniquely
relevant test case for the role of younger generations in adaptive
cultural change. Understanding such processes also allows
building political institutions that could facilitate the spread of up-
to-date information and adaptive practices. If younger generations,
introducing and experimenting with more sustainable practices,
indeed provide an untapped resource for successful climate action,
it becomes a key societal challenge to facilitate the diffusion of
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those practices, as well as to find novel ways to better integrate the
perspectives of younger generations, promoting societies that are
better prepared for the major challenges ahead.
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Abstract

In this commentary I critique individualist biases in devel-
opmental and cultural evolutionary science, highlighting the need
to study children’s peer cultures as relational and culturally sit-
uated. Emphasizing perspectives from the Global South, I call for
a genuinely inclusive framework that integrates non-Western
developmental theories into the core of cultural evolutionary
research.

Lew-Levy and Amir’s piece is a welcome reprieve from the heg-
emonic Western scientific narrative that pervades cultural evolu-
tionary and developmental sciences - a narrative which tends to
focus on isolated individuals, often neglecting the embeddedness of
human development in social and cultural contexts (Chaudary
et al., 2022). I have been struggling with the challenges of over-
coming this individual-centric paradigm myself.

Research focusing on pairs or groups of individuals is both
costly and time-consuming; however, given that humans are
inherently social beings (Tomasello, 2019), a significant portion
of relevant developmental phenomena is excluded from most
mainstream studies. In such studies, children are often paired
with unfamiliar peers or adults in artificial conditions (Rogoff,
Dahl, & Callanan, 2018). In some cases, humans are replaced by
puppets (Packer & Moreno-Dulcey, 2022) or animated geo-
metric shapes (Lucca et al., 2025). When addressing familiar or
cultural variables, these studies are highlighted as addressing
only one aspect of human behavior and are often published in
specialty journals (e.g., Journal of Cross-Cultural Psychology).
These omissions risk distorting our understanding of how
developmental processes unfold in real-world settings, where
interpersonal interactions play a central role.

Lew-Levy and Amir’s emphasis on children as independent
producers of culture, and on peer cultures as autonomous from
adult culture, is both insightful and necessary. However, despite
the strengths of their paper, the focus on independence and
autonomy, two core values from Western societies, demonstrates
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that the authors also grapple with fully escaping the gravitational
pull of dominant narratives. While children’s peer cultures are
often depicted as distinct, self-contained systems, they are in fact
situated and relational (Rogoff et al, 2018). Children’s lives are
frequently conceptualized as separate from those of adults. Yet in
practice, children’s experiences are deeply intertwined with adult
life. Although children may not be expected to behave like adults
in many domains, the boundaries between childhood and
adulthood is permeable, overlapping, and culturally contingent.
The ambiguity of this transition period underscores the need for
nuanced frameworks that resist age-based essentialism and
instead focus on social roles, relationships, and culturally
mediated practices.

Western theoretization tends to focus on the isolation of
phenomena. Cultural evolutionary theorists initially adopted
genetic evolution as a metaphor (Creanza, Kolodny, & Feldman,
2017). One of the central issues with this approach is that, while
genetics includes identifiable (though complex and still debated)
units of transmission, an equivalent unit for cultural transmission
remains highly controversial (Hirschfeld, 2018). Likewise, devel-
opmental psychology faced challenges around the concept of
developmental stages. Traditional stage-based models (Feldman,
2004) - have dominated the field, but other frameworks offer a
more dynamic and context-sensitive alternative. For instance, the
Developmental Systems Theory (Griffiths & Tabery, 2013) defines
development as a cascade of events occurring within certain bio-
logical and environmental parameters, allowing for individual
variability in developmental trajectories. Hence, evolutionary,
cultural, and developmental changes share a common feature: their
milestones are theory-laden — whether those theories are scientific,
cultural, or folk-based. A cultural evolutionary perspective on peer
cultures stands to gain significantly from incorporating diverse
viewpoints, particularly from scholars and communities beyond
the Western academic canon.

To avoid reproducing the pitfalls of Western behavioral
science — such as its emphasis on linearity, hierarchy, indi-
vidualism, and universalism - the contributions of Global South
researchers must be more than tokenistically acknowledged. The
broader research community must go further and seek to dialog
with non-Western knowledge. However, many efforts to include
these perspectives in the global academic conversation remain
superficial. They are often limited to Western researchers
forming short-term collaborations with a small number of local
scholars to showcase “local” features, or compiling
“international” publications that highlight diversity without
integrating it into the theoretical core. These practices risk
reinforcing the very hierarchies they claim to disrupt.

Furthermore, research culture and resource availability differ
greatly across countries, affecting not only the type of research that
can be conducted but also the kinds of questions that are asked. As
research on group behavior and relational dynamics is particularly
resource-intensive, researchers in the Global South - who may
already face structural and funding constraints — are placed at a
disadvantage when attempting to conduct such studies.

A truly inclusive cultural evolutionary approach to peer
cultures must move beyond superficial inclusion and genuinely
integrate the theoretical and empirical contributions of scholars
from outside Western contexts. This involves not only citing
their work but also rethinking dominant assumptions in light
of these perspectives. Even in academic circles, which are heavily
influenced by Western canon worldwide, Global South con-
tributions are unheard of outside their countries. There exists a
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rich variety of developmental theories emerging outside the
Western world - even when they are partially shaped by
Western thought.

For example, cultural historical psychology, which originated in
the Soviet Union, has profoundly influenced Brazilian devel-
opmental psychology and educational theory (Asbahr, Souza, &
Barroco, 2024). This cross-pollination illustrates that non-Western
theories are not mere reflections of Western ones, but rather
reinterpret and extend them in culturally meaningful ways.
Regarding the study of children’s peer cultures in Brazil, a theo-
retical framework developed in the 1980s led to multiple
approaches to children’s cultural practices (Carvalho & Beraldo,
1989). These were influenced by historical-cultural theory,
anthropology, and ethology (Otta, 2017; Pontes & Magalhdes,
2003; Queiroz, Maciel, & Branco, 2006). Although much of this
work focused on children’s play, it consistently portrayed children
as active participants in learning and social interaction across a
range of settings, including nurseries, families, and communities.
Importantly, these frameworks challenge the notion that play is
merely preparation for adulthood; instead, play is recognized as a
culturally significant activity in its own right.

To conclude, the very notion of what constitutes a “unit” of
culture, a “stage” of development, or a “peer culture” must be
re-evaluated through cross-cultural and interdisciplinary col-
laboration. Development does not unfold in a vacuum - it is
shaped by histories, ecologies, institutions, and relationships. Peer
cultures are not static or isolated; they are fluid, negotiated, and
shaped in relation to adult cultures, economic structures, and local
epistemologies. Lew-Levy and Amir’s paper opens an important
space in developmental and cultural evolutionary science.
However, for the field to advance, it must take seriously the
contributions of Global South scholars, adopt more relational and
context-sensitive frameworks, and question the assumptions
underlying Western models of childhood, development, and
culture.

Acknowledgements. The author acknowledges Lew-Levy and Amir for the
invitation to submit a commentary to this paper.

Financial support. The author is currently funded by the CNPq/MCTI Ne 10/
2023, grant number 408887/2023-0.

Competing interests. The author is a research collaborator of both Lew-Levy
and Amir.

References

Asbahr, F. D. S. F., Souza, M. P. R. D., & Barroco, S. M. S. (2024). Historical-
cultural psychology in research groups in the CNPq directory in Brazil.
Psicologia: Teoria e Pesquisa, 40, €40311. https://doi.org/10.1590/0102.3772¢
40311.en

Carvalho, A. M. A., & Beraldo, K. E. A. (1989). Interagdo crian¢a-crianga:
Ressurgimento de uma area de pesquisa e suas perspectivas. Cadernos de
Pesquisa, 71, 55-61.

Chaudhary, N., Misra, G., Bansal, P., Valsiner, J., & Singh, T. (2022). Making
sense of culture for the psychological sciences. Review of General Psychology,
26(4), 399-415. https://doi.org/10.1177/10892680211066473

Creanza, N., Kolodny, O., & Feldman, M. W. (2017). Cultural evolutionary
theory: How culture evolves and why it matters. Proceedings of the National
Academy of Sciences, 114(30), 7782-7789. https://doi.org/10.1073/pnas.
1620732114

Feldman, D. H. (2004). Piaget’s stages: The unfinished symphony of cognitive
development. New Ideas in Psychology, 22(3), 175-231. https://doi.org/10.
1016/j.newideapsych.2004.11.005


https://doi.org/10.1590/0102.3772e40311.en
https://doi.org/10.1590/0102.3772e40311.en
https://doi.org/10.1177/10892680211066473
https://doi.org/10.1073/pnas.1620732114
https://doi.org/10.1073/pnas.1620732114
https://doi.org/10.1016/j.newideapsych.2004.11.005
https://doi.org/10.1016/j.newideapsych.2004.11.005
https://doi.org/10.1017/S0140525X24001377

Commentary/Lew-Levy and Amir: Children as agents of cultural adaptation 33

Griffiths, P. E. & Tabery, J. (2013). Developmental systems theory. In P.
E. Griffiths & J. Tabery (eds.), Advances in child development and behavior
(pp. 65-94). Elsevier. https://doi.org/10.1016/b978-0-12-397947-6.00003-9

Hirschfeld, L. A. (2018). The Rutherford atom of culture. Journal of Cognition
and Culture, 18(3-4), 231-261. https://doi.org/10.1163/15685373-12340029

Lucca, K., Yuen, F,, Wang, Y., Alessandroni, N., Allison, O., Alvarez, M.,
Axelsson, E. L., Baumer, J., Baumgartner, H. A., Bertels, J., Bhavsar, M.,
Byers-Heinlein, K., Capelier-Mourguy, A., Chijiiwa, H., Chin, C. S. -S,,
Christner, N., Cirelli, L. K., Corbit, J., Daum, M. M., ...& Hamlin, J. K.
(2025). Infants” social evaluation of helpers and hinderers: A large-scale,
multi-lab, coordinated replication study. Developmental Science, 28(1),
e13581. https://doi.org/10.1111/desc.13581

Otta, E. (2017). Brincar na perspectiva psicoetologica: Implicacdes para pes-
quisa e pratica. Psicologia USP, 28(3), 358-367. https://doi.org/10.1590/
0103-656420160122

Packer, M. ]., & Moreno-Dulcey, F. A. (2022). Theory of puppets?: A critique of
the use of puppets as stimulus materials in psychological research with young
children. Cognitive Development, 61, 101146. https://doi.org/10.1016/j.cogde
v.2021.101146

Pontes, F. A. R. & Magalhdes, C. C. (2003). A transmissdo da cultura da
brincadeira. Psicologia: Reflexdo e Critica, v.6 n.1, 117-124.

Queiroz, N. L. N. D., Maciel, D. A., & Branco, A. U. (2006). Brincadeira e
desenvolvimento infantil: Um olhar sociocultural construtivista. Paidéia
(Ribeirdo Preto), 16(34), 169-179. https://doi.org/10.1590/50103-863x2006
000200005

Rogoff, B., Dahl, A., & Callanan, M. (2018). The importance of understanding
children’s lived experience. Developmental Review, 50, 5-15. https://doi.org/
10.1016/j.dr.2018.05.006

Sudrez-Orozco, C. (2015). Introduction to the special issue on emerging
adulthood. Journal of Adolescent Research, 30(5), 535-537. https://doi.org/
10.1177/074355841559369

Tomasello, M. (2019). Becoming human: A theory of ontogeny. The Belknap
Press of Harvard University Press.

The dismantling and
reconstitution of mental models
by child peer groups

Liane Gabora*

Department of Psychology, University of British Columbia (Okanagan Campus),
Fipke Centre for Innovative Research, Kelowna, Canada
liane.gabora@ubc.ca

*Corresponding author.

doi:10.1017/50140525X25101921, €233

Abstract

The target paper brings a new dimension to cultural evolution
research. The findings it reports are consistent with the
hypothesis that it is integrated cognitive networks — i.e., ways of
structuring knowledge - that evolve through culture, as opposed
to discrete units of cultural knowledge. The impact of child peer
groups on cultural evolution could be modeled using methods
from network science.
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I applaud the fresh perspective this paper brings. The argument
that child peer groups are largely independent active producers and
maintainers of autonomous cultures goes against the grain of much
cultural evolution research, which has focused almost exclusively
on adults and assumed children to be passive recipients of verti-
cally transmitted cultural knowledge. The authors’ evidence that
child peer groups impact how human culture evolves is convincing.
Also welcome is the target article’s focus on the role of creative
processes in maintaining cultural diversity, which, with a few
exceptions (Enquist, Ghirlanda, & Eriksson, 2011; Fogarty,
Creanza, & Feldman, 2015; Gabora, 2008; Gabora & Smith, 2019),
receives little attention.

The authors note that, “Rather than just more time for learning
adult skills, long childhoods also allow for the generation and
maintenance of peer cultural products.” Presumably, the making of
these products develops their minds in new ways. Since peer
cultures incorporate complex, contextual relationships amongst
products, peer cultures — and the mental structures behind them -
are most aptly modeled, not as “collections” of cognitive traits, but
as networks. Thus, the approach taken here is consistent with
network science approaches to cultural evolution (Buskell, Enquist,
& Jansson, 2019; Gabora, 1998) and with the hypothesis that it is
integrated cognitive networks - i.e., ways of structuring knowledge
- that evolve through culture, as opposed to discrete units of
cultural knowledge (Gabora, 2004). The authors write, “Through
collaborative exploration, peer interaction can be generative,
leading to the discovery of information not initially possessed by
either child,” and this too is amenable to network science methods.
They have been applied not just to cultural evolution but to the
development of children’s mental models (Beckage, Aguilar, &
Colunga, 2015; Beckage, Smith, & Hills, 2011; Stella, Beckage, &
Brede, 2017), including the interactive development of a shared
mental model extending across multiple children (Gabora,
Beckage, & Steel, 2022).

It was interesting to learn that, prior to age three, children are
not adapted for collaborating with peers, only with adults. This is
consistent with the proposal that the density of causal and asso-
ciative links connecting mental representations in the toddler’s
mind crosses a percolation threshold, such that it undergoes a
phase transition from discrete islands of connectivity to an inte-
grated network (Gabora, Beckage, & Steel, 2022). It seems rea-
sonable that, before this threshold is crossed, obtaining enough
knowledge to form an integrated (initially small) world model is
best achieved through interactions with adults, while after it is
crossed, playful exploration and growth of this primitive cognitive
structure is best achieved through interactions with peers. After all,
with age, thinking can become more rigid, and views can become
entrenched, potentially stifling new ideas and perspectives
(Candeias & Galindo, 2021; Ross et al., 2023). This kind of phase
transition in cognitive development can be modeled using auto-
catalytic networks. Autocatalytic networks have been used to
model not just how concepts coalesce into an integrated network in
a young child’s mind but also cognitive changes underlying the
origins of the capacity for cumulative, adaptive, open-ended cul-
tural evolution (Gabora & Steel, 2017, 2020a,b). Autocatalytic
network models distinguish (1) innate knowledge (nature) and
knowledge obtained from the environment, e.g., through social
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learning (nurture), from (2) derived knowledge generated
autonomously by the individual(s) in question. While nature and
nurture provide the raw conceptual materials for an integrated
understanding of the world, derived knowledge establishes rela-
tionships amongst these raw materials, and fills in gaps through the
generation of new ideas (Gabora & Robertson, 2025). This dis-
tinction enables us to track the products and changes that indi-
viduals (or interacting groups) contribute to cultural lineages.
Thus, autocatalytic networks might be particularly suitable for
modelling cognitive change through children’s cultural inter-
actions with peers.

This research may help uncover new mechanisms by which
cultures evolve. It suggests that child peer cultures facilitate a cycle
of dismantling and reconstituting of mental models that enables
each new generation to escape the mental ruts of the previous
generation, and adapt to environmental changes. If this is the case,
then culture may evolve, not just because knowledge accumulates,
but because, during childhood, each generation collectively
establishes new cognitive scaffolds that constrain and enable what
thought trajectories and cultural contributions are possible, both in
childhood and later in life. Further investigation of this hypothesis
using network-based computer models of cultural evolution, and
comparison of results with and without child peer group sub-
cultures, could potentially constitute a landmark contribution to
research at the intersection of cognitive development and cultural
evolution.

Although the target paper is not the first to do so, the use of the
term “inheritance” in reference to cultural traits is ill-advised. An
inherited trait is transmitted vertically (e.g., from parent to oft-
spring) by way of a self-assembly code (e.g., DNA) and therefore
does not need to be re-learned or re-acquired by the next gen-
eration. This is not the case with respect to cultural traits (Gabora,
2011; Smith, Gabora, & Gardner-O’Kearny, 2018); for example, if
you know how to ride a bike, your child doesn’t automatically
know how to ride a bike but must learn this skill from scratch.
Biologists use the term acquired traits to refer to traits that are
obtained not through inheritance but through interaction with the
environment (e.g., social learning), and it seems prudent to adhere
to this distinction in the cultural evolution literature as well
(Gabora, 2011).

“Selection” is also misleading when applied in a cultural con-
text. In its scientific usage, the term selection is applicable when an
evolutionary process occurs due to differential replication of
randomly generated heritable variations in a population over
generations, such that some traits become more prevalent than
others. In culture, rarely are multiple variants randomly generated,
and distinctions between variants are not heritable (see above).
Cultural change is primarily due to whatever is biasing the gen-
eration of variants away from random factors, such as intelligence,
planning, and intuition, which are not random but based on
pattern completion (Bowers, Farvolden, & Mermigis, 1995;
Gigerenzer, 2023).
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Abstract

Children’s natural curiosity, playfulness, sociability, and future
orientation predispose them for cultural adaptation. I exemplify
this with Sugata Mitra’s “hole in the wall experiment,” adoles-
cents’ role in the computer revolution, and the likely role of play
in children’s development of Nicaraguan Sign Language; and I
give an example of juvenile play resulting in cultural innovation
in Macaques.

Kudos to Sheina Lew-Levy and Dorsa Amir for bringing overdue
attention to children’s role in cultural adaptation. My intent here is
to link their thesis to four human drives or dispositions that are
generally stronger in children than adults. These are: (1) curiosity,
the drive to understand the world around one; (2) playfulness, the
drive to behave creatively with the artifacts, routines, and ideas in
one’s physical and social world; (3) sociability, the drive to associate
with and thereby learn from others, especially peers; and (4) future-
orientation, the special interest afforded to material and social
changes likely to impact future ways of living. From an evolu-
tionary perspective, these characteristics are strongest in children
because they are how children make sense of and adapt to the
world into which they are born and the evolving world with which
they must deal as they grow into adulthood (Gray, 2016). These
characteristics of children are implicit in the target article. I just
want to make them explicit and elaborate with examples.
Lew-Levy and Amir aptly discuss children’s role in the digital
technology revolution. Research as well as common observation
reveals that when computers and the Internet first came into
homes in the 1990s, teenagers were generally the first to learn how
to use them (Lenhart & Madden, 2005). In most homes with
teenagers, the teens quickly became the family computer gurus
who helped their parents solve computer problems (Kiesler et al.,
2000). Teens also — motivated by playfulness, sociability, and
curiosity — expanded the possibilities of this new technology for
games, connecting with friends, and finding information. Their
future orientation no doubt played a role as they likely knew, at
some level, that computers would be an ever-more-essential tool of
their future. The older generation might wish to hang on to the
past, but not the younger generation. Throughout history,
whenever a revolutionary new technology appears, kids glom on to
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it while many of the older generation are suspicious of it
(Springhall, 1998).

An excellent example of how these four innate characteristics
combine in children’s innovative learning lies in Sugata Mitra’s
classic “hole in the wall experiment.” In 1999, Mitra, who was the
science director of an educational technology firm in India,
installed a computer in a hole in the outside wall of the building
where he worked, a wall facing one of the poorest slums in New
Delhi, where most children were at that time unschooled, illiterate,
and had never previously seen a computer. He simply turned the
computer on, left it there, and told the children who gathered that
they could play with it. His famous observation was that groups of
children, mostly age 7 to 13, crowded around the computer,
quickly learned to use its basic functions, and within days were
using it for such purposes as playing games, playing music,
painting with a paint program, and finding information
(Mitra, 2003).

Here is how I have explained Mitra’s observation with reference
to the four innate characteristics (Gray, 2013). Curiosity drew the
children to the computer and motivated them to explore its
functions. Playfulness motivated them to play with those functions,
once discovered, and thereby learn to use them skillfully and
creatively. Sociability allowed each child’s learning about the
computer’s functions to spread like wildfire to dozens of other
children who crowded around and played collectively. And I
suspect, future orientation, coupled with at least a vague notion
that this thing would be a tool of the future, helped motivate their
continued interest.

Lew-Levy and Amir also describe the invention of Nicaraguan
Sign Language by deaf children who had been brought together in a
school for the deaf, where they were taught lip-reading in Spanish,
not a sign language. The sign language emerged over time,
involving successive overlapping cohorts of students, through their
natural interactions with one another outside of the classroom.
Although the social contexts for this development are not
described by those who documented the emerging language, it
seems likely that much of it would have occurred on the play-
ground. Children are highly motivated to play with one another,
and social play requires almost continuous communication to
coordinate the activities. Even if they could lip read, mouthing
words and reading lips is too slow, cuambersome, and private to be
effective in group play. To read lips, you must be face to face. One
can imagine that, at first, children used a few simple signs to
indicate their intentions and reactions, and over time they added to
these, and, with more time, a grammar emerged. Relevant to this
argument is a research study revealing that the language used by
preschoolers in the context of social play was far more complex and
profuse than the language the same children used in classroom
discussions with their teacher or when sitting around a table eating
lunch (Fekonja, Marjanovic-Umek, & Kranjc, 2005).

Finally, it seems worth mentioning that the limited cultural
innovations observed in non-human primates appear to originate
most often, if not always, in juveniles” play. An example is that of
shore-living macaques that acquired the ability to crack open
shellfish by smashing them with rocks (Tan, 2017). Young mac-
aques were often observed playfully smashing rocks together,
apparently just to enjoy the sounds. At some point, this behavior
evolved from smashing rocks against rocks for fun to smashing
rocks against clams for food. Nobody saw the transition, but the
first instance almost certainly was carried out by a juvenile, as no
adults had been observed playing with rocks. This new means of
acquiring food quickly spread among the juveniles and was not


https://orcid.org/0000-0002-7628-5124
mailto:grayp@bc.edu
https://www.petergray.org/
https://doi.org/10.1017/S0140525X25101994
https://doi.org/10.1017/S0140525X24001377

36 Commentary/Lew-Levy and Amir: Children as agents of cultural adaptation

mimicked by the adults. Only when these juveniles became adults
did the behavior become part of the adult food-acquisition rep-
ertoire, and then it was subsequently learned by their young
through imitation. A study of how many human technological
innovations came about originally for fun in children’s play, to be
refined later for practical purposes, would be fascinating.
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Abstract

Innovation does not occur in all environments. Rather, it is a
cultural product of particular socioecological conditions, for
example, schooling and commercial activity. Tool innovation is a
product of cognitive development. It requires a developmental
process that enables concrete cognition around age eight and
abstract cognition in the teenage years. These conclusions arise
from long-term study of textile production in a Maya community.
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Congratulations to authors Sheina Lew-Levy and Dorsa Amir for
calling attention with masterful scholarship to an important issue in
cultural evolution: the active role of the youngest generation in
helping populations adapt to changing ecological and social con-
ditions. Lew-Levy and Amir focus on cultural products, including a
case study (Section 6.2) from our long-term investigation of the
cultural evolution of woven and embroidered textiles in
Nabenchauk, a Maya community in Chiapas, Mexico. In this
commentary, I maintain the focus on cultural products, drawing out
new implications of our long-term research for one topic in the
target article: Children as innovators.

Innovation is not always valued

My most basic point is that innovation itself is culturally variable.
Innovation is not valued in every environment and can even be
considered a negative in some ecologies and value systems. The
target article in contrast assumes that innovation is a key to human
evolution and therefore implicitly assumes its universal positive
valence. However, I have evidence to the contrary. During
observations of the subsistence period of my study community
(1969 and 1970), “the Tzotzil” term “different” (tos’o), when
applied to textiles (as to life in general) was a term of opprobrium.
To be “different” was to be “bad.” (Greenfield, 2004, p. 171). The
connotation was “something like ‘deviating from a norm™
(Greenfield, 2004, p.153). In other words, innovation was not
positively valued; conforming to community norms was.

Socioecological shifts over historical time: innovation
acquires cultural value

Community shifts from subsistence to commerce changed
innovation’s valence from negative to positive. In 1992, teenager
Lupa Z’us proudly told me that the blouse she had selected as her
best embroidery was fos’o (different) (Greenfield, 2004). Her
embroidered blouse (Figure 1) was an innovative postmodern
textile, integrating and transforming multiple pattern sources:
printed patterns from Mexico City, the traditional zig-zag
mountain pattern, and a design Lupa had seen on a woven
poncho. My theoretical and empirical analysis indicated that
new commercial activities in the village - including textile
commerce - had brought with them a role for innovation
(Greenfield, 2000, 2009). Creating something “different” had
shifted over historical time to become a valued skill in the new
entrepreneurial world. Not only commerce but also schooling,
both elements in the socioecological syndrome of Gesellschaft
(To6nnies, 1957) were factors in the development of innovative
techniques.

Innovation reflects both cultural evolution and human
development

By 1993, with a commercial economy in full swing, girls in
Nabenchauk, from age 8 or 9 years through older teenagers, were
innovating techniques to create textile designs. However, this social
change was expressed developmentally. My exploration of textile
design in Nabenchauk revealed age-graded stages in the devel-
opment of new technical tools for creating innovative textile
designs. Younger girls were creating simpler techniques, such as
cutouts that could then be transferred to textiles and embroidered
(Figure 2); older girls were creating more complex techniques and
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Figure 1 (Greenfield). Blouse made by Lupa Z’us in 1992, with
the three printed patterns used to create it. Photograph by Don
Cole.

Figure 2 (Greenfield). A girl draws designs to use for embroidery as her sister looks on. Designs that have already been drawn and cut out lie on the ground. Nabenchauk, 1991. ©

Lauren Greenfield.

tools. It is interesting that experimental evidence from the
W.E.LR.D. world, summarized in the target article, agrees with
real-world textile design in Nabenchauk that 8-year-old is the
minimum age for creating new tools.

However, the environment of 8-year-old had also changed in
Nabenchauk. The girls in Figure 2 were attending school. In the
photo, they are using pen and paper skills learned in school
(Figure 3) to innovate designs that will be embroidered on textiles

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

such as servilletas (placemats/tortilla covers) to sell to outsiders
(Greenfield, 2004).

In terms of developmental change, older teenagers in the 1990s
were inventing more complex design tools such as pulled threads to
make columns (Figure 4) or grids (Figure 5) to guide the
embroidery process. Their design tools were also more abstract
than those of the younger girls. For example, see Figure 6, which
shows a 14-year-old’s color planning system; she laid out yarn balls
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Figure 3 (Greenfield). The same girl shown drawing in
Figure 2 writes in her notebook at school. Nabenchauk,
1991. © Lauren Greenfield.

Figure 4 (Greenfield). Pulled threads in evenly spaced, parallel lines guide geometric
embroidery. Detail from a blouse by Maruch 205. Nabenchauk, 1993. Photograph by
Patricia Greenfield.
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of different colors to indicate embroidery color for different areas
in the design. Figure 7 shows another color planning system: a
15-year-old is sewing short threads of various colors into the drawn
design to indicate areas where embroidery of each color will be
placed (Greenfield, 2004). All these techniques are more abstract
than the younger girls’ techniques - in the sense that they do not
replicate the design directly through iconic representation (images)
but provided representations that are more distal from the finished
design. I believe it is significant that these more abstract color
planning systems were created by girls who are not only older, but
also have been to school, the 14-year-old for 2 years, and the
15-year-old for 6 years. In contrast, the girls who used the less
abstract pulled-thread techniques had no school experience.

Studying innovation experimentally

Dealing with novelty is one facet of innovation; this facet was
incorporated into an intergenerational study of pattern repre-
sentation. In this cognitive experiment, children of different ages
were asked to place colored sticks in a frame in order to continue
novel striped patterns (patterns not seen in their village envi-
ronment) begun by the experimenter (Figure 8). Skill in repre-
senting novel patterns increased with age; age was the largest single
causal factor (Greenfield et al., 2003).

However, environmental factors were also implicated. My
theory predicts that the locus of greatest social change in the
Gesellschaft direction should be the factor driving improved skill
with novel patterns. Between Generation 1 and Generation 2, the
major social change was the development of a commercial
economy. Statistical modeling confirmed that, between Generation
1 and Generation 2, this was the change that improved perfor-
mance in representing novel patterns. Between Generation 2 and
Generation 3, completing elementary school was the major social
change. Statistical modeling confirmed that, between Generation 2
and Generation 3, this was the change that improved performance
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Figure 5 (Greenfield). Pulled threads in two
dimensions on a white background cloth
form a grid that aids in the design process.
This example is by Paxku 136. The pulled
threads from a grid that is analogous to
printed cross-stitch embroidery patterns.
Nabenchauk, 1993. Photograph by Patricia
Greenfield.

Figure 6 (Greenfield). Xunka 3’s
color planning system involving
balls of colored thread placed on
parts of the design. Nabenchauk,
1991. Photograph by Patricia
Greenfield.
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Figure 7 (Greenfield). X 201’s color plan-
ning system in which she sewed bits of
colored thread onto the design.
Nabenchauk, 1993. Photograph by Patricia
Greenfield.

Figure 8 (Greenfield). Paxku’ Pavlu studies a
culturally novel green-and-yellow striped pat-
tern that Carla Childs, the experimenter, has
started for her to continue. Nabenchauk, 1991.
© Copyright Lauren Greenfield.

in representing novel patterns (Maynard et al., 2015). Hence,
theoretically based predictions were confirmed.

Conclusion

Innovation does not occur in all environments. Rather, it is a
cultural product of particular socioecological conditions, for
example, schooling and commercial activity. Nor is innovation a
constant across stages of human development. Tool innovation
requires cognitive development that enables concrete cognition
around 8 years of age and abstract cognition in the teenage years.
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Abstract

Language differs from other cultural domains in its high degree of
normativity and conventionality; hence, many linguis-
tic innovations by young children are considered acquisition
errors that do not diffuse into language communities. Moreover,
young children’s cognitive-pragmatic limitations hinder their
ability to introduce structure into novel communication systems.
Consequently, children are unlikely agents of language change or
drivers of language emergence.

Lew-Levy and Amir argue that children’s peer cultures play an
important role as drivers of innovation in cultural transmission.
We examine how this proposal aligns with evidence about
children’s role (or lack thereof) in the cultural transmission of
language - arguably the most prominent human trait. While LL&A
reference language in support of their proposal, we argue that
current evidence for children’s role in language change is less
compelling. Unlike other cultural practices discussed by LL&A,
language presents a unique challenge for young children to exert
influence on the wider community, thus making them unlikely
agents of change. Moreover, in the context of novel communi-
cation systems, adopting, maintaining, and spreading structured
and meaningful linguistic innovations through peer interaction
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requires cognitive and pragmatic maturity that young children in
their first decade of life do not yet possess. These limitations may
also have restricted the role of young children’s peer culture in
language emergence.

Crucially, language differs from other cultural traits in its high
degree of normativity and conventionalization, which renders most
input-divergent variation produced by child learners errors rather
than innovations that offer functional - and therefore adaptive —
solutions for communication. Such errors are well documented in the
domains of phonology (e.g., introduction of new phonetic variants,
see Dodd et al, 2003), morpho-syntax (e.g., regularization and
reinterpretation of grammatical structures, see Hudson-Kam &
Newport, 2005), and the lexicon (e.g., over-extensions and colex-
ification, see Brochhagen et al., 2023). While some suggest that these
acquisition errors can affect language change (Cournane, 2019),
language development research shows that children typically recover
from these errors before participating in vertical transmission as
adults (Ambridge et al., 2015). Moreover, social learning biases such
as the prestige and frequency bias (Henrich et al., 2001) do not favor
children as models, and therefore make the adoption of children’s
acquisition errors by the broader community highly unlikely. While
we cannot exclude the possibility that children had greater promi-
nence and social standing in preagricultural hunter-gatherer soci-
eties, there is currently no evidence to suggest that the acquisition
errors of individual children propagate through wider linguistic
communities.

In fairness, LL&A do not claim that individual children are
agents of cultural adaptation and transmission, but rather that
children’s innovations may propagate once they gain social or
functional significance within their peer groups. For peer groups of
older children and adolescents, this claim is well supported by
sociolinguistic evidence: when linguistic variation (e.g., phono-
logical shifts, morpho-syntactic innovations, or neologisms)
acquires social or functional significance, it can trigger vernacular
change (Kerswill, 1996). Examples of adolescent vernacular change
include the adoption of copula deletion (e.g., “He tall”), negative
concord (e.g., “I don’t know nothing”), or quotative be like (e.g.,
“She’s like ‘Oh!I’”) (Labov, 1972; Martinez, 2011; Tagliamonte &
D’Arcy, 2004). Such adolescent innovations carry sufficient social
prestige and group relevance to be subsequently adopted by
younger children (Tagliamonte & D’Arcy, 2009). This trans-
mission pathway aligns with cross-cultural observations showing
that — as LL&A point out - in many societies, children receive most
linguistic input from other children, predominantly older siblings
(Cristia et al., 2019). Some adolescent linguistic innovations are
also adopted by adults, albeit to a more limited extent (Buchstaller,
2015; Tagliamonte & D’Arcy, 2009).

However, for younger children (i.e., 3-10-year-olds), there is no
evidence that the ubiquitous phonological, morpho-syntactic, and
lexical variation characteristic of their acquisition errors would be
adopted by peer groups and diffuse from there into the wider
community. Even though young children engage in improvised
language play as an in-group affiliation device (Cekaite, 2018), we
are not aware of observations of these transient forms of language
use spreading to wider peer groups, including older children. The
lack of knowledge about what linguistic innovations are taken up
by peer interactions of young children may be a consequence of the
fact that the study of children’s acquisition errors has focussed
primarily on infants’ and young children’s communication with
adult caregivers. This focus is facilitated by long-standing data
collection efforts centered around the TalkBank repository,
including the CHILDES database (MacWhinney, 2025). As a
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result, it is unclear whether acquisition errors such as linguistic
regularizations, overgeneralizations, and mispronunciations
(e.g., *goed for went) are adopted by younger peer groups.
However, even if they were, there is no evidence that such errors
spread further into the community.

LL&A also invoke the argument that children can introduce
systematic structure when linguistic systems emerge de novo, a
claim that has been made for creoles (Bickerton, 1984), emerging
sign languages (Senghas & Coppola, 2001), and artificial gestural
systems (Bohn, Kachel, & Tomasello, 2019). Thus, even if children
do not contribute to change in established languages, they might
drive the emergence of new ones (Senghas, 2021). However, adults
are more likely agents of creolization (Arends & Bruyn, 1994;
Roberts, 1995) and work on Nicaraguan Sign Language (Senghas,
Kita, & Ozyurek, 2004) cannot disentangle whether structural
innovations are specific to children or are attributable to a later
position in an iterated learning chain (Kirby, Cornish, & Smith,
2008). In fact, young children find it difficult to avoid ambiguity
and are much less likely than adults to introduce meaningful
structure into novel communication systems (Kempe et al., 2019;
Raviv & Arnon, 2018). These difficulties are partly due to children’s
pragmatic limitations arising from an immature Theory of Mind,
required to invent motivated signs, and partly due to their limited
cognitive capacity, required to scan the semiotic affordances of
referential domains and monitor alignment with an interlocutor.
Young children require adult scaffolding (Matthews, Lieven, &
Tomasello, 2007) to reach communicative efficiency and do not
achieve effective peer communication up until 10-11 years of age
(Garrod & Clark, 1993; Girbau, 2001). Even though children can
produce gestural innovations when communicating about familiar
meanings (Bohn et al., 2019), this ability improves with age, and
there is no evidence that their innovations have greater func-
tionality than those of adults.

Taken together, we argue that language is likely a special case:
linguistic variation in the form of acquisition errors does
not spread to the wider community, making young children
unlikely agents of language change. Moreover, children’s
pragmatic and cognitive limitations constrain their role in
language emergence.
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Abstract

Lew-Levy and Amir highlight children as agents of cultural
adaptation and widespread presence of peer cultures across
populations, but their account underestimates peer culture in
East Asian societies. Drawing on East Asian contexts, we show
how strict family, school, and social structures lead peer culture to
take on more covert forms, underscoring the need for broader
cross-cultural perspectives.

Lew-Levy and Amir present an important perspective that children
are cultural creators and maintainers, playing a crucial role in
cultural transmission, innovation, and adaptation. However, we
believe that their account has some gaps regarding how peer
cultures vary across different contexts that we would like to address
and expand upon.

This target article described several cases to support how
children create and sustain unique cultures through peer inter-
actions. However, those cases are almost exclusively drawn from
small-scale, underdeveloped tribes or regions. In these settings,
children are receiving relatively less supervision and control,
allowing them greater autonomy to explore and organize their own
activities and, in turn, develop peer cultures. This article does not
fully explain the formation and maintenance of peer cultures in
East Asian cultural societies, where parents have a high level of
control, supervision, and involvement in children’s lives
(Pomerantz & Wang, 2009).

The target article briefly mentions that children in post-
industrial Western countries are gradually losing opportunities to
access spaces outside adult supervision, thereby reducing their
ability to independently choose social partners (Singer et al., 2009).
A similar yet distinct situation exists in East Asian societies, where
strict family, school, and social order are emphasized (Rozman,
2014). This raises an important question: does the dual control
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system of family and school in East Asian cultures further impact
children’s ability to independently create culture and develop peer
cultures?

In high-control societies, such as China, Japan, and South
Korea, children’s daily lives are highly structured, with little
unsupervised time for organic peer culture development
(Pomerantz & Wang, 2009). East Asian cultures are largely
influenced by Confucian traditions, which emphasize obedience
and conformity within families and schools (Sung, 2010). This
cultural emphasis on family relationships, intergenerational
transmission, and social status results in a socialization process
where children’s behavior, friendships, and cultural exposure are
closely monitored by adults (Chen et al., 1999; Xiong et al., 2020),
potentially limiting children’s ability to independently create
culture and develop peer cultures (Rozman, 2014). For example,
children’s extracurricular activities and social interactions are often
strictly guided by parents (Hu & Mu, 2020), and heavy academic
workloads leave children with limited time for free exploration,
leading to the predominance of “adult-directed children’s culture”
rather than spontaneous peer cultures (Dunne et al., 2010). This
raises the following question: can peer cultures exist in societies
where autonomy is suppressed, and if so, how do they manifest?

In such an environment, even if children develop certain forms
of culture and peer cultures, these cultures tend to be more covert.
Examples include the use of “Lou Go (/L — 5, code switching)” in
Japanese schools, and “shadow social circles” amongst South
Korean students. These cultural phenomena are often unrecog-
nized or unnoticed by adults (Kim, 2016; Winch, 2015). As a result,
East Asian children are likely to shift their cultural interactions
online to avoid excessive adult interference (Farrall, 2012). These
examples suggest that even in highly controlled environments,
children find ways to create and transmit peer-specific knowledge,
albeit in ways that differ from the largely autonomous peer cultures
described in the target article.

Another significant adaptation of peer culture in East Asian
high-control societies is its strategic shift to digital spaces. In
contexts where children’s offline autonomy is limited by intense
parental and school control, online environments have become not
just platforms for socialization, but they function as culturally
significant refuges where peer culture can survive, adapt, and thrive
(Farrall, 2012; Zhu et al., 2024). Unlike children in small-scale
societies who develop independent play cultures in physical set-
tings, East Asian children increasingly rely on digital platforms to
circumvent adult supervision and sustain peer solidarity (Manago
& McKenzie, 2022; Tang et al., 2021; Yamada et al., 2021). For
example, China’s Generation Z articulates emotional fatigue
through “Sang Culture” on social media, fostering both individual
release and collective belonging (Yang et al., 2024). Digital spaces,
including gaming communities, social media, and messaging apps
(e.g., QQ, WeChat, LINE), serve as virtual playgrounds, enabling
the creation, circulation, and evolution of peer-driven cultural
forms (Lee et al., 2016; Steinberg, 2020). Although both parents
and schools are making efforts to prohibit students from using
smartphones, children still tend to use them secretly to avoid
supervision (e.g., Seo & Lee, 2017). Within these tightly networked
and often carefully guarded spaces, highly covert forms of peer
culture can emerge, often invisible to adult oversight. This sys-
tematic relocation of peer culture from public, physical settings
into digital domains illustrates how digital peer culture emerges as
a cultural adaptation to a highly regulated social environment in
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East Asia. Ultimately, it demonstrates that peer culture is not
absent but instead takes on more covert, negotiated, or digitally
mediated forms due to the specific sociocultural constraints on
children’s autonomy in East Asian societies.

While the target article posits that peer cultures naturally emerge
from children’s spontaneity and creativity, evidence from East Asian
societies complicates this assumption. In contexts such as China,
Japan, and South Korea, the formation and function of peer cultures
are heavily shaped by intersecting forces of family and school. These
cultures emphasize obedience, hierarchy, and academic achieve-
ment, which often result in rigid educational structures and
intensive adult supervision. Such conditions impose significant
constraints on children’s autonomy and curtail the development of
independent peer cultures. Instead, as discussed above, East Asian
children are more likely to develop “adaptive cultures,” cultural
forms negotiated within and shaped by high levels of adult
involvement and social expectation. The target article would benefit
from incorporating more cross-cultural research, particularly from
high-control societies such as those in East Asia. Such an expansion
would offer a more nuanced understanding of how children’s cul-
tures are formed, transmitted, and maintained under varying levels
of adult regulation. It would also shed light on the ways parental
control, social norms, and educational systems constrain or shape
children’s cultural development.
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Abstract

This brief commentary offers another source of evidence for the
arguments made in the target article. The lives of street kids are
usually seen as deplorable, as a social blight that must be
eradicated. But ethnographic literature can turn this shibboleth
on its head. Scholars like the authors have forced us to see the
enormous capacity that autonomous children have for acquiring,
transmitting, and creating culture. Street kids provide an excellent
illustration of this argument.

The authors make an excellent case for the existence of a distinctive
peer culture that is relatively free of adult intervention. They build
their case and probe the evolutionary implications of peer culture
by drawing on research and theory across disciplines. Throughout
the paper, they identify linkages that could be examined in greater
depth. They refer to these links as “New Research Avenues.” I plan
to lay out one such avenue — Street Kids - that can be tied to many
of the characteristics of peer culture. For example, the authors
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document peer culture as enabled by the great autonomy granted
to children in indigenous communities. Peers fulfill many of the
parenting responsibilities that WEIRD culture assigns exclusively
to adults. Street kids enjoy even greater autonomy from adult
control and are reluctant to relinquish it in exchange for the
comfort and safety of an orphanage. There are many similarities in
the play of street and village kids. As the Opies demonstrated, well-
established game rules are altered to suit the situation, giving
greater flexibility to innovate and expand the game’s utility (Lancy
& Grove, 2011). Play takes place in public spaces unsupervised by
adults. Children’s play and games lead to innovation and serve as a
repository for many cultural traditions.

“Children as agents of cultural adaptation” is a central theme of
this article that could be robustly supported by the literature on
street kids. Children in the streets are compelled to “apprentice”
themselves to older and/or better-established peers to learn the
skills to cope with an ever-changing postindustrial environment.
Street kids are often reported as commuters, returning temporarily
to rural villages with “modern” artifacts, language, and ideas to
pass on.

Another aspect of the culture of street kids that is supportive of
the authors’ position is the invention of novel words and speech
forms developed to separate themselves from adult society as well
as from rival “gangs” (Davies, 2008). In addition, street kids, like
their village counterparts, claim a recognizable territory for their
activities and, consequently, discover resources ignored by adults.

Many of the ethnographic examples cited by the authors
describe village children learning subsistence skills in the company
of peers. Tasks are distributed among the group by older members
in accordance with each child’s skill and physical strength. Weisner
notes that “children care for other children within indirect chains
of support” (1996, 308). In the streets, the youngest children are
readily qualified as beggars. Somewhat older children are grouped
with other young scavengers or paired with an older boy to learn
how to earn tips from guarding parked cars (Lancy, 2010). Older
children “graduate to more lucrative means of earning a living . ..
forming discrete occupational geographies” (Frankland, 2007). In
short, there are close parallels between the foraging parties seen
among Hadza children in Tanzania and children’s foraging parties
in the heart of the city.

Because children are not “held back,” they plunge into learning
opportunities, leading to a universal precocity, which is certainly
seen in street kids. For example, “The best thing that ever happened
to me was to become an adult and manage my own life,” noted
Jorge, age 12 (Kenny, 2007, 63). Aptekar and Stoecklin (2014) have
conducted fieldwork with street children in many cities and find
that in the absence of parents, siblings do a more than adequate job
of caring for their young kin (Lancy, 2022, 570).

In short, there is evidence that children’s capacity to acquire,
build, and sustain culture is subtly on display in what may seem a
very unpromising environment.
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Abstract

Lew-Levy and Amir begin to identify mechanisms through which
peer interactions can drive cultural change. We highlight an
additional important mechanism: peer disagreement. We pro-
pose that the egalitarian and learning-oriented nature of peer
disagreements prompts children to reflect on the limitations of
their knowledge, and to evaluate and integrate competing per-
spectives, thereby providing fertile ground for the co-creation of
new insights.

Lew-Levy and Amir identify three unique mechanisms through
which peer cultures shape community knowledge and drive cul-
tural change; exploratory peer play, peer-to-peer teaching, and the
propensity to maintain abandoned adult traits. We propose an
additional mechanism that we believe most clearly highlights
children’s role as active agents in cultural adaptation: peer dis-
agreement. We define peer disagreements as interactions between
equals who hold conflicting views and collaboratively work
through their differences to resolve them. As we will argue, such
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interactions provide ideal conditions for the co-creation of new
knowledge.

While adults often avoid open disagreement due to potential
social risks (Simons & Green, 2018) - such as damaged rela-
tionships or harm to their reputation - observational studies show
that preschool and elementary school children engage in dis-
agreement with notable regularity (Laursen & Hartup, 1989;
Maynard, 1985). One reason for children’s willingness to disagree
with one another may lie in the egalitarian and learning-oriented
nature of these interactions. Children’s disagreements often seem
to be characterized by a shared understanding that everyone
involved has limited experience of the world (Piaget & Cook, 1952;
Perret-Clermont, 2022) but is equally motivated to explore, learn,
and generate new insights (see Liquin & Gopnik, 2022). This
creates an environment where differing viewpoints are met with
openness, curiosity, and a willingness to learn from one another,
rather than defensiveness or fear of being proven wrong (see
Dweck & Leggett, 1988).

In line with this idea, recent research suggests that children view
disagreements as opportunities for learning and knowledge creation
(Langenhoff et al., 2025; Ransom, Blakey, & Ronfard, 2025). From as
young as age four — and in some cases, even age three — children who
encounter disagreement, rather than agreement (e.g,, about which box
contains a reward), are more likely to double-check the evidence on
which their beliefs are based (e.g., peeking inside the boxes; Helming,
O’Madagain, & Tomasello, 2024; O’Madagain et al, 2022), to
remember the sources of their knowledge (e.g., recalling whether they
learned about the box’s content by looking inside or by being told; Baer
et al., 2025; Mahr et al,, 2021), and to reduce their confidence in their
beliefs, despite being typically known for their overconfidence
(Langenhoff, Srinivasan, & Engelmann, 2024). These findings suggest
that disagreement prompts young children to critically reflect on their
existing beliefs — an important first step in children’s developing ability
to learn and generate knowledge from disagreement.

As children get older, they develop a more nuanced under-
standing of disagreements, their underlying causes, and processes of
resolution. Starting around age five, children increasingly judge that
in disagreements over subjective matters (e.g., personal preferences),
both perspectives can be right, while in disagreements over more
objective issues (e.g., empirical facts), the competing perspectives
can - and should - be resolved through relevant evidence (e.g.,
Wainryb et al., 2004; Yang et al., 2023). At the same age, children
begin to spontaneously articulate the reasoning or evidence
underlying their own beliefs when encountering disagreement from
peers, and expect their peers to do the same (Kéymen & Tomasello,
2018; Schleihauf et al., under review). Moreover, children actively
compare the evidence supporting their own and their peer’s beliefs,
and rationally revise their beliefs in line with that evidence: They
maintain their initial belief when their own evidence is stronger,
adopt the peer’s belief when their own evidence is weaker, and
suspend judgment when both have equally strong evidence
(Langenhoff, Engelmann, & Srinivasan, 2023). This emerging ability
to evaluate competing perspectives in light of empirical evidence
reflects a core component of scientific reasoning and constitutes a
second critical step in children’s growing capacity to collaboratively
generate knowledge through disagreement.

As children approach middle childhood, their reasoning about
disagreement becomes even more sophisticated. By age 10, children
typically understand that even when individuals have access to the
same evidence, they may still disagree because they interpret that
evidence differently (Amemiya, Walker, & Heyman, 2021; Amemiya,
Heyman, & Gerstenberg, 2024). Around the same age, children also
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learn to sensibly integrate the judgments of disagreeing agents based
on their respective levels of confidence (Baer, Engelmann, & Kidd,
2025). The insight that in many disagreements, both participants can
be partially right or wrong — and that differing perspectives can each
contribute valuable insights toward a more complete understanding of
the truth — marks a third key step in children’s emerging ability to co-
create knowledge from disagreement.

While much of the research so far has focused on how working
through disagreement helps children acquire knowledge in domains
where the answers are already known and typically taught by adults
(such as determining whether an object will sink or float; Yang et al,,
2023), it seems plausible that disagreement functions similarly in
more open-ended domains, where there is greater potential for the
co-construction of genuinely new ideas. To illustrate, consider the
example from Piel (2012), cited by Lew-Levy and Amir, in which
Japanese children explained that they “came up with the idea
together” when asked how they had learned to fish for snails using
straws. It is easy to imagine that this process involved disagreement.
For example, one child may have suggested using a straw, while
another proposed using a net to catch the snails, and it was only by
combining these ideas into something new that they arrived at the
most effective strategy: dislodging the snails from the rocks with the
straw and scooping them with the net once they floated to the surface.

In summary, we have argued and provided initial evidence that
peer disagreements constitute unique contexts for learning and the
co-creation of knowledge. However, many promising directions for
future research remain. For instance, it would be interesting to
investigate whether the presence of disagreement enhances child-
ren’s tool innovation capacities beyond the benefits of general peer
interactions shown in prior research (Goniil et al., 2019). Moreover,
future studies should determine whether the factors of peer dis-
agreements we have identified as being particularly conducive to
learning and knowledge creation - such as shared goals and a
learning-oriented mindset (see Dweck, 2006) — can be manipulated
to influence the outcomes of these interactions. Ultimately, we
believe that a full understanding of children’s contributions to
cultural adaptation must include the study of peer disagreement.
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Abstract

Lew-Levy and Amir argue that the cultural role of human chil-
dren has been overlooked. Juveniles have been similarly over-
looked in research on animal culture. Youngsters are often
innovative, and ample opportunities exist for cultural trans-
mission to peers and adults. We review the evidence and argue
that the young may be a powerful cultural force in human and
nonhuman societies alike.

In the target article, Lew-Levy and Amir argue persuasively that
human children are important agents of cultural innovation and
transmission and that their role in cultural evolution should be
more fully appreciated. However, to understand the origins of
human culture and processes of cultural evolution more broadly, it
is critical to also consider other species. It is well established that
culturally transmitted forms of behaviour are common in many
nonhuman animal (hereafter animal) species (Whiten, 2021).
Here, we argue that, as in humans, juveniles are likely to play a
crucial — though largely overlooked - role in this process. To
support this argument, we draw on three lines of evidence: (1)
juveniles are often innovators in animal culture; (2) there are ample
opportunities for cultural transmission within juvenile groups; and
(3) recent work points to potential pathways for the transmission
of social information from young to old in animal taxa.

As Lew-Levy and Amir point out, a standard model of cultural
transmission is one in which older individuals transmit cultural
information to younger individuals. This transmission pathway is
undoubtedly important in animal societies and will often be
adaptive as older, more experienced individuals are likely to
possess valuable skills and knowledge. Indeed, there are many
examples of cultural transmission in animal systems that fit this
model (e.g., Dugatkin & Godin, 1993; Coelho et al., 2015; Arbon
etal., 2023). Yet, this model does not fit all observations. Take, for
example, what can arguably be considered one of the first and
certainly among the most famous examples of cultural trans-
mission in animals: sweet potato washing in Japanese macaques.
This tradition, in which macaques clean grit off provisioned sweet
potatoes in the sea, presumably to make them more palatable,
originated with a young female named Imo and spread among
community members. Remarkably, this behaviour spread
upward, from Imo and her peers to older community members,
including Imo’s mother (Kawai, 1965).

Across a diverse range of species, immature individuals - like
Imo - are highly exploratory and innovative, and so may serve as
valuable originators of cultural information (Biro et al., 2003;
Thornton & Malapert, 2009; Morand-Ferron et al., 2011; Benson-
Amram et al., 2014; Coelho et al., 2015; Carter et al., 2018). One
reason may lie in the old adage that necessity is the mother of
invention: juveniles are typically low-ranking members of their
groups and may, therefore, need to find creative ways to secure
resources (Morand-Ferron et al., 2011). For instance, field
experiments show that juvenile great tits and blue tits are par-
ticularly likely to solve novel food puzzles (Morand-Ferron et al.,
2011) while in vampire bats, meerkats and chimpanzees, young-
sters are most likely to explore novel objects, foraging tasks or food
types (Biro et al., 2003; Thornton & Malapert, 2009; Carter et al.,
2018). Young, naive individuals are also likely to be particularly
reliant on social learning (Arbon et al., 2025a).
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If juveniles innovate, peer-to-peer social learning could, in
principle, lead to the formation of juvenile cultures akin to those
seen in human societies. Relatively little research has explored this
explicitly, though there is evidence of social learning among juve-
niles in certain species such as lemon and Port Jackson sharks
(Guttridge et al., 2013; Pouca et al., 2020). Many animals form
age-structured societies in which youngsters have ample oppor-
tunities to interact with and learn from each other. For instance,
juvenile creches in many bird species and playful social interactions
among juveniles in primates and other mammals are likely to
provide ample opportunities for the transmission of foraging skills
and the acquisition of social conventions (Marzluff & Balda, 1992;
Woanker, Bernate, & Franck, 1996; Perry et al., 2003).

Might the cultural innovations of juvenile animals spread to
affect the behaviour of adults, as Lew-Levy and Amir describe in
humans? In some species, strong biases towards learning from
older or more dominant individuals may prevent the transmission
of cultural information from juveniles. For instance, some authors
speculate that such social learning biases may be responsible for
restricting the accumulation of cultural traditions in chimpanzee
societies (Kendal et al., 2015). As such, juveniles — despite their
innovativeness — could represent something of a cultural dead-end.
Yet, there are at least three possible pathways via which this dead-
end could be avoided. First, juveniles may retain their learned
behaviour as they grow up. In tufted capuchin monkeys, for
example, juveniles showed particularly high rates of nut-cracking
behaviour. Upon reaching adulthood, other group members then
copied their behaviour, leading to the transmission of nut-cracking
through the group (Coelho et al., 2015). Second, some animals have
been shown to learn from successful individuals irrespective of
their age (e.g. Seppénen et al.,, 2011; Aplin et al., 2015). Finally,
some species may flexibly alter their social information-use
strategies. For example, jackdaws typically gather information
from adults, but in a recent field experiment, adults learned to show
social tolerance towards juveniles, using them as a source of
information indicating the presence of food (Arbon et al., 2025b).
Such flexibility may well allow some animals to capitalise on the
innovativeness of youngsters, facilitating the spread of culture
through groups.

Despite the relative dearth of research, multiple lines of evi-
dence suggest that youngsters are likely to play a critical role in
cultural transmission not only in humans, as argued by Lew-Levi
and Amir, but also in many other species. Research on nonhuman
animals, therefore, offers great potential, not least because of the
feasibility of controlled experiments in the laboratory and in the
field, which would be ethically and logistically difficult to conduct
with humans. An explicit focus on the potential for peer-to-peer
transmission among juveniles and from juveniles to adults should
be an urgent research priority, not only for our fundamental
understanding of cultural evolution, but also applied work har-
nessing social learning to enhance conservation (Arbon et al,
2025a). The discovery that social learning operates as a “second
inheritance system” (alongside genetic transmission) from parents
to offspring has revolutionised biology and anthropology (Whiten,
2017). If this system allows information to spread up as well as
down the generations, it may be even more powerful and versatile
than we realised.
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Abstract

Lew-Levy and Amir highlight contextual variation across both
traits and societies in the influence of childhood peer cultures on
mainstream adult culture. I suggest that this contextual variation
can be explained in part by variable cultural acquisition costs,
where some traits (e.g., technology) and societies (e.g., post-
industrial) comprise accumulated cultural knowledge that is too
costly for children to acquire.

Towards the end of their compelling and persuasive target article,
Lew-Levy and Amir discuss how childhood peer cultures might
vary across contexts. I think it is worth elaborating further on the
drivers of this variation.

Lew-Levy and Amir identify variation first in the type of cul-
tural trait involved (see Section 7.1: “What can peer culture reveal
about cultural evolution?”). Children are more likely to innovate in
spatial (e.g., location of food), linguistic (e.g., new vocabulary or
grammatical rules), and social (e.g, communication norms)
domains, rather than technological domains. Second, there is
variation across societies (see Section 7.4: “How do peer cultures
vary across contexts?”). While the influence of peer cultures seems
frequent and persuasive in small-scale (e.g., forager) societies, it
seems less likely in post-industrial societies where, while peer
cultures still seem to be relatively autonomous (e.g., the playground
games and rhymes of British children observed by the Opies), they
are less likely to contribute to society-wide cultural innovation and
change.

Both of these observations might plausibly be explained by
variable cultural acquisition costs (Mesoudi, 2011). Even in small-
scale societies, technology typically comprises multiple interacting
parts that must be assembled in several steps, often without
obvious causal links between a tool’s eventual performance and its
form or manufacturing process (Harris, Boyd, & Wood, 2021).
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And even if a novel technology works better than existing forms,
there are still numerous social barriers preventing it from actually
being adopted by others (Rogers, 1995). This makes technological
innovation intrinsically harder than, say, linguistic or social
innovation, where new word forms or customs can be invented and
acquired easily, including by children. For technology, the lengthy
acquisition of previously accumulated cultural knowledge repre-
sents a much greater limitation on the contributions that children
can make to society-wide innovation, compared to non-techno-
logical domains.

Similarly, post-industrial societies have seen the exponential
accumulation of scientific and technological knowledge over the
last few centuries (Enquist et al., 2008; May, 1966; Price, 1963),
accelerated by key cultural innovations such as the scientific
method, mass communication, and tools such as microscopes and
computers. As knowledge accumulates, however, so does the time
and effort needed to acquire what previous generations have
discovered or invented. Evidence for such increasing cultural
acquisition costs comes from analyses showing that the mean age
at which prominent scientists and inventors made their most
significant advance increased from 32 years in 1900 to 38 years in
2000, with this increase specifically attributable to increased
training periods (Jones, 2010). Consequently, it is not surprising
that children are unable to innovate in post-industrial societies and
have been relegated to receptacles of existing knowledge. Formal
systems of education likely partly arose in response to these
increasing acquisition costs, further removing children from sit-
uations in which they can influence wider cultural change.

Perhaps, however, this is too coarse-grained and too pessi-
mistic. Derex (2021) recently argued that cumulative cultural
evolution exhibits two dynamics: (i) periods of incremental opti-
misation of existing knowledge, interspersed with (ii) the opening
of a new niche or domain, typically exploiting a new natural
phenomenon. While the former requires the lengthy acquisition of
incrementally accrued knowledge, the latter may be more ame-
nable to innovation without lengthy acquisition costs, given the
lack of established knowledge to acquire. For example, the advent
of home computers in the 1980s led to a British computer games
industry led by self-taught teenagers who mastered programming
in their bedrooms entirely independently from either their parents
or their teachers, at least until computer technology became so
advanced that large teams of professionally trained programmers
were needed (Andrews, 2020).

Further considerations of the dynamics of cumulative cultural
evolution, particularly regarding the costs of acquiring previously
accumulated knowledge and how this limits the opportunities for
innovation, might help to elucidate exactly when, for what traits,
and in what kind of societies, children are likely to contribute to
society-wide cultural adaptation.
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Abstract

Lew-Levy and Amir’s contribution highlights issues with our
current frameworks and methods for understanding the evolu-
tion of human behaviour. We fully concur that more attention
should be paid to integrating children’s learning into models of
cultural evolution and to positioning cultural adaptation in a
long-term perspective to better understand the role of children in
both the past and the present.

As scholars of childhood in the past and across evolutionary time,
we warmly welcome Lew-Levy and Amir’s work as an important,
timely, and stimulating contribution to the behavioural sciences. It
will doubtlessly generate productive research programmes. Here,
we make three points about the consequences of this paper for
cultural evolutionary work and our understanding of childhood in
the present and past.

Firstly, although the authors do mention material culture, often
cultural knowledge and products achieve momentous complexity
over time through intergenerational processes of innovation and
cultural transmission (Henrich, 2016; Mesoudi & Thornton, 2018).
Moreover, material culture may persist across and transcend
generations. Salient contributions in such domains require both
the time to master the accumulated knowledge and a level of
expertise not available without years of practice, which may begin
as play but often requires practice and instruction. It is unclear
from the present work what the role of children’s learning and the
ensuing peer cultures would be for skills and technology that
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require intergenerational accumulation and expertise. This is not a
shortcoming of the target paper specifically but rather highlights
blind spots in cultural evolutionary theory, which so far has not
engaged seriously with differences across individuals (but do see
Molleman, van den Berg, & Weissing, 2014; van den Berg, Van, &
Molleman, 2024) or across the lifespan - in fact, children’s learning
has been virtually absent from formal investigations of cultural
evolution (but see Deffner & McElreath, 2022; Frankenhuis &
Panchanathan, 2011; Kandler, Fogarty, & Karsdorp, 2023, and our
own work Miu et al,, 2025). Moreover, while cultural evolutionary
processes require both an understanding of the generation of
novelty and its spread, most recent work in cultural evolution has
focused exclusively on processes of cultural transmission, with
innovation tending to be black-boxed or treated as random, as an
error, or as a mutation-like process.

Cultural evolution needs to incorporate theories of creativity
and innovation if it is to develop into a mature science of human
behaviour that, as it likes to claim, can integrate across levels of
explanation. This might require us to focus more on individual-
level cognitive processes and to re-integrate the individual into our
formal and experimental frameworks designed to study cultural
transmission. While these calls to action are not new (Acerbi &
Mesoudi, 2015; Perry et al., 2020; Singh et al., 2021), we suggest that
focusing on children and their role in innovation can be a pro-
ductive place to start. Developmental psychology makes specific
claims about learning and exploration strategies that vary across
the lifespan (Gopnik, 2020; Gopnik et al., 2017) that can be readily
integrated into our models. Children’s cognitive tendencies to
explore broadly might be exactly the type of variation generation
process that populations can build on even in the context of
intergenerational accumulation in order to achieve better solutions
(Miu et al.,, 2025). And these cognitive tendencies need to be
situated cross-culturally and historically (Muthukrishna, Henrich,
& Slingerland, 2021).

Second, the paper’s rich behavioural examples are compelling,
but from a long-term perspective the minimal focus on materials
and material proxies for peer cultures is unfortunate. True longi-
tudinal studies that demonstrate genuine peer-culture longevity will
only be possible by integrating a deeper ethno-historical or
archaeological perspective (where children are now beginning to be
considered seriously; see Meyer & Riede, 2025; Milks et al., 2021;
Nowell, 2021; Nowell & French, 2020; Riede et al., 2021), which, in
turn, is only possible via material proxies. Much work in evolu-
tionary human behavioural sciences, including at times the target
article, often assumes rather than demonstrates that behaviour like
peer cultures is adaptive, i.e,, that it increases the fit between indi-
viduals or groups and their environment. This is partly an issue of
time scales and partly of data collection - it is nigh impossible to
capture true adaptiveness from the type of cross-sectional data
typical of ethnographic studies, nor in the absence of considering
real ecological changes. This can only be achieved by incorporating
truly long-term perspectives and data sources beyond the behav-
ioural sciences (i.e., genetics and the environmental sciences).

Lastly, while the current paper usefully summarises a wealth of
evidence on peer cultures across societies, we felt that it lacked a
more elaborate discussion on present-day children in Western
societies. While it is indeed the case that childhood in these
societies looks very different from childhood throughout most
human history, there is still considerable variation between
childhoods in the West that we expect would have consequences
for the evolution of peer cultures. For instance, the US and
Denmark differ greatly in terms of child safety and autonomy, the
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availability of third spaces, and the demographic makeup of
children’s social circles, all factors affected by both historical and
cultural factors but also by political and social institutions. At the
same time, children’s online presence and the emergence of online
peer cultures are timely and pressing issues that require more
study, especially in the context of our emerging understanding of
human behaviour and learning in an increasingly online world
(Acerbi, 2019). Finally, the target article focuses — with under-
standable passion but perhaps also somewhat unduly so - on the
positive and generative aspects of peer culture rather than
accounting for the trade-off between cooperation and conflict that
has long been a mainstay of adult-focused behavioural science.
Such trade-offs are very likely present in child cultures as well.
Here, bullying, control, status allocation, and physical violence are
as present as camaraderie and play are, and very likely manifest in
the online sphere as well. Improving our understanding of the
lighter and darker shades of peer cultures in these contexts would
have important consequences not just within the academic realm,
but also for educational policy, reform, and practice.
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Abstract

Lew-Levy and Amir rightly see children’s peer culture as an
overlooked engine of human cultural evolution. Researchers who
share this view can now take up the burden of proving that the
longevity of children’s traditions is indeed comparable to that of
adults and of explaining why. The « selection for proliferation »
hypothesis suggests a way.

Evolutionary approaches to culture have much to gain from
studying children’s peer culture. Lew-Levy and Amir’s much-
needed contribution does an outstanding job of unifying the wealth
of anthropological data supporting the existence of an autonomous
peer culture, chiefly transmitted from child to child. Once their
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existence is admitted, children’s peer cultures raise a series of
questions that our field is yet to tackle - starting with the puzzle of
their existence. How do children’s peer cultures manage to
maintain themselves across time? In nearly all cultures, as Lew-
Levy and Amir show, children form a sub-society that is not, on the
face of it, well-suited for maintaining lasting traditions. Children’s
peer societies reside in the midst of an adult culture that dominates
their own in almost every way. Compared to adults, they only have
limited time to acquire and then transmit their peer culture,
because children do not stay children for very long - they have, in
other words, unusually high turnover rates (Opie & Opie, 1959,
Morin, 2016).

According to the “selection for proliferation” hypothesis
(Morin, 2016), the endurance of children’s peer culture is,
somewhat paradoxically, due precisely to the high population
turnover rate that should make it difficult to sustain. High turnover
implies that children’s traditions must be constantly transmitted in
order to survive. But, while this cultural transmission treadmill
eliminates the greater share of the least appealing cultural practices,
the « selection for proliferation » hypothesis claims that it allows
some of them to survive longer. The traditions that survive fre-
quent population turnover are (the hypothesis assumes) more
likely than others to be frequently transmitted. High turnover
selects those « proliferating » traditions, eliminates others, and thus
makes it easier for proliferating traditions (lacking competition) to
proliferate even more. The result is a limited repertoire of enduring
traditions, detaching itself from a much larger cohort of ephemeral
practices. The claim, in other words, is that high population
turnover causes an increase in the variance of tradition’s longevity,
causing short-lived traditions to disappear quickly but allowing
long-lived traditions to endure more. For children’s peer culture,
the most visible outcome is a set of traditions that can last as long as
comparable adult traditions.

Assessing and explaining the longevity of children’s traditions is
important if the field is to take children’s peer cultures seriously —
to see them as repositories of genuine traditions on a par with
adults’. Lew-Levy & Amir emphasise the contribution that
children’s peer cultures can make to the cultural resilience of entire
human societies, thanks to their capacity to serve as repositories for
otherwise neglected knowledge. To back this up, they cite per-
suasive evidence for resilient and lasting juvenile traditions. Yet a
question remains (one that I also address to myself): To what
extent is the longevity of children’s peer culture really comparable
to that of the most resilient adult traditions? Cultural longevity can
be extreme, even in cultures that rely solely on oral transmission:
claims of narratives being precisely transmitted for 7,000 years can
be substantiated by compelling evidence (Nunn, 2020, Nunn &
Reid, 2016).

Measuring and comparing the longevity of cultural traditions is
difficult for two reasons, both having to do with granularity - with
the precision we bring to recording and defining children’s tra-
ditions, and adults’.

First, to measure the lifespans of a set of traditions, we should
ideally sample the historical record at regular intervals in time and
detect every time whether the tradition is present or not - longevity
being inferred from the length of time separating the two most
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extreme instances where a tradition was detected. With historical
data, the times at which we can sample the record are never
controlled by us, and they vary widely from one tradition to
another. Typically, children’s traditions are less documented, and
thus the rate at which we can sample the historical record is lower
for them. This can be a problem for two reasons. First, more
documented traditions are more likely to be recorded as present,
biasing our longevity estimates in their favour. Second, cultural
practices generally show greater rates of change when observed
over shorter timescales (Perreault, 2012, 2020). Second, adult
traditions are likely to be classified in a more granular way com-
pared to equivalent practices common in children - again because
adults pay more attention to their own culture and document it
better. Data on Renaissance games in children and adults differ-
entiates 15 games of card but only 4 games of tag (Morin, 2016,
appendix). This time, the bias would lead us to overestimate the
longevity of children’s games: the same game can appear as one
long-lasting game when described with low granularity or as three
short-lived games under a finer grain of description.

Can such difficulties be remedied? Perhaps, because something
unprecedented is happening to children’s peer cultures: older
children (in rich countries) are now writing to one another without
adult supervision, often publicly, and with considerable linguistic
creativity. Online language data escapes many of the biases that
affect anthropological or folklore material. Comparable adult and
children’s innovations can be sampled at identical intervals and
with the same grain of description. Time depth will necessarily be
inferior to that of historical data, but online communication might
have a decently long future, and in any case, the proliferation
hypothesis makes a prediction that can be tested on short time-
frames: there should be more short-lived linguistic innovations
among children than among adults. Thus, I join Lew-Levy and
Amir’s invitation to study children’s online worlds, equipped with
cultural evolutionary hypotheses.
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Abstract

Lew-Levy and Amir propose that children develop meaningful
cultures with the potential to undergird lasting and meaningful
societal change. Identifying the domains in which this claim has
traction is necessary if we are to accept that there is something
special about childhood cultures that transcends considering
them as fleeting expressions of an immature life stage.

Humans constantly develop new ways of doing things that become
progressively incorporated into a population’s stock of skills and
knowledge, generating ever more sophisticated repertoires. This
cumulative culture pivots on the cognitive engines of imitation
(copying what others do) and innovation (developing new ways of
doing things; Legare & Nielsen, 2015). The contention that
childhood, as a human autapomorphic life stage (Bogin, 1990;
Bogin & Smith, 1996), has been a key to the emergence of
cumulative culture (Nielsen, 2012) fits with the thesis outlined by
Lew-Levy and Amir: childhood is an evolutionary adaptation
characterised by its own independent cultures that afford oppor-
tunity for innovative, norm-altering behaviours to emerge.
However, whereas arguments that children form their own cul-
tures are convincing, the contention that these cultures have lasting
meaning that facilitates true cultural change seems flimsier.

Let us take supernatural belief systems as an example. Most of
the world’s population adhere to a system of this kind, many of
which fall under the moniker of organised religion. Yet while there
are thousands of supernatural agents to believe in, most individuals
will choose the same one(s) as their parents or, at the very least, that
of their immediate cultural in-group (Smith, 2020). As Hitchens
(2007) wrote: “If religious instruction were not allowed until the
child had attained the age of reason, we would be living in a quite
different world.” This inclination children have to adopt the
normed religious attitudes of those around them can be best seen in
the realm of rituals.

In a series of recent studies, Zhao and colleagues (Zhao et al.,
2024a, 2024b, 2025) documented the willingness of young children
to adopt an adult’s costly novel ritualised actions. In Zhao et al.
(2024b), children could win stickers by inserting tokens into a tube
within a given time: the more tokens inserted, the more stickers
won. Half the children observed an experimenter model an
approach that incorporated the initial placement of the tokens on
the floor in a measured flower-like pattern, whereas the other half
watched the experimenter model only the essential steps. Children
in the ritual condition replicated the experimenter’s approach
faithfully, despite the consequence of retrieving fewer stickers.
Lew-Levy and Amir allude to the strong inclination children have
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for imitating, but that children do so to the extent outlined here
seems misaligned with a framework in which children are creating
their own lasting, meaningful cultures. If childhood cultures are
meaningful, why are children not less inclined to worship the
God(s) of those around them (indeed, why don’t they develop, and
keep as real, their own)?

One domain where lasting change might be evident is in new
technology. In the space of a single generation, the digital land-
scape has shifted dramatically (Munzer, Barr, & Nielsen, 2025).
Children now have ready access to devices that their parents would
have at one time thought of as fanciful. A recent survey (Mann
et al., 2025) found that 40% of children have their own tablet by 2
years of age, with that number increasing to 60% by 4 years —
remarkable given that the iPad was only made commercially
available in 2010. Alongside the proliferation of device types are
changes in programme availability, with, for example, a growing
proportion of screen media time spent on YouTube, with slightly
less than one-fifth of children under 2 years accessing online videos
(Henderson et al., 2024). What this change might lead to is a shift
in how screen media is perceived and processed.

In Fong and colleagues (Fong et al., 2021), children aged 4 to
6 years observed a videotaped model demonstrating the use of two
tools in retrieving a sticker from a novel apparatus. Both tools
could functionally complete the task, but one was more efficient
and easier to use. The model incentivised use of the inefficient tool
(“everybody here uses this”) while disincentivising the efficient tool
(“or you could use this, but nobody here uses this”). Surprisingly,
children who viewed the demonstration on a laptop displayed
stronger tendencies to select the inefficient but socially sanctioned
tool than those in a live condition. Children reverted to selecting
the instrumental tool when the demonstration was projected from
a mini-projector onto a small whiteboard, suggesting that expe-
rience with the medium may be altering perception of screen-based
information. Fong and colleagues speculate that contemporary
digital environments are leading children to interpret the detail
they provide as normatively valuable. If this contention is valid,
screens are becoming reliable sources of cultural detail and are
viewed as not just passive sources of information and entertain-
ment but as engaging, active guides to what is socially valuable.
Screens might potentially become more relevant than live peers.
When those who are presently children become adults, it may not
only be the way they engage with screens that is manifestly dif-
ferent from how it is now, but also the ways they engage with each
other. If we take our interpersonal cues from someone on a screen
rather than someone in our immediate physical space, cultures will
surely change.

One of the single most defining features of any cultural group is
its supernatural belief system. Children appear highly adapted to
saturate themselves with the one they are most prominently
exposed to, regardless of any alternative perspective they might
develop with their peers. In this way, childhood cultures appear not
to impact the broader cultures they sit within. Conversely, the
landscape of screen technology is rapidly changing, and with it
comes new approaches to interacting with others. The ways screens
are engaged with are becoming embedded early in developing
minds in ways that engender change. This suggests childhood
cultures do have the potential to impact the broader cultures they
sit within. In their target article, Lew-Levy and Amir present a new
way to consider childhood, one that will catalyse new empirical and
theoretical endeavours. Endeavours that will be richer once we can
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identify the extent to which they are enduring and manifest in
meaningful change.
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Abstract

The authors make an intriguing case that peer cultures could play
a key role in cultural adaptation by generating qualitatively dif-
ferent cultural variation compared to adult cultures. However, the
mechanisms responsible for this distinction remain unclear. We
here discuss how accounting for the role of intrinsic motivation in
shaping the content of peer cultures may help explain their
evolutionary dynamics.

Shedding light on the specificity of the evolutionary dynamics of
peer cultures requires an examination of the selective pressures
that shape their content. We suggest that drawing from theories of
motivation may provide interesting insights about what makes
those selective forces peculiar. Indeed, whether a cultural trait will
propagate or decline crucially depends on whether individuals will
invest their time and energy in learning, remembering, modifying,
and transmitting it — that is, whether they will be motivated to
do so.

Psychologists typically distinguish intrinsic motivation from
extrinsic motivation (Ryan & Deci, 2000). Intrinsic motivation is
defined as “the doing of an activity for its inherent satisfaction
rather than for some separable consequence” (Ryan & Deci, 2000, p.
56). By contrast, extrinsically motivated behaviors are driven by the
prospect of an external reward. In childhood, intrinsic motivation
plays a major role in driving behavior. Indeed, as pointed out by the
authors, children are cared for and provisioned by adults, thus
reducing the necessity to engage in extrinsically motivated activ-
ities. In contrast, adults may have less time to allocate to
intrinsically motivating activities. These differences may translate
into different selective pressures on cultural traits: in peer cultures,
the fitness of a cultural trait may depend more on its capacity to
elicit intrinsic motivation, whereas in adult cultures, successful
variants may be those that effectively serve an external goal (e.g.,
fulfilling physiological needs).

Understanding what shapes the evolutionary dynamics of peer
cultures may thus require to describe which features of an activity
make it intrinsically interesting. The literature on intrinsic moti-
vation is rich in theories identifying such features (Ten, Oudeyer, &
Moulin-Frier, 2022). These include optimal incongruity (Dember
& Earl, 1957; Hunt, 1965), intermediate novelty (Berlyne, 1960),
optimal challenge (Csikszentmihalyi, 1990), or learning progress
(Polietal., 2022; Poli et al., 2025; Ten et al., 2021). A common point
of these theories is that they posit that intrinsic motivation is
maximized when individuals find themselves in a sweet spot
between the trivial and the impossible. Activities need to be
challenging enough to prevent boredom, but not too challenging to
avoid creating anxiety or discouragement (Csikszentmihalyi,
1990). This predicts that the evolutionary dynamics in intrinsically
motivated populations would differ markedly from those in
extrinsically motivated ones. Among intrinsically motivated
individuals, cultural packages are expected to include traits that
offer an optimal level of challenge. In contrast, among extrinsically
motivated individuals, cultural packages are likely to consist of
traits that become increasingly efficient at fulfilling their specific
function.

A second key difference between extrinsic and intrinsic selective
pressures is that the latter depend on the current knowledge of
group members. Extrinsically motivated individuals should always
select the most efficient cultural trait, regardless of their current
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knowledge. In contrast, the intrinsic value of an activity depends on
the current skills of the individual: for instance, a chess puzzle that
is engaging for a beginner will be boring for an advanced player. As
a result, while incentives shaped by extrinsic pressures remain
stable, intrinsic selective pressures produce shifting incentives that
evolve with the individual’s skill level, rendering the cultural fitness
landscape more dynamic over time. This could for instance explain
the observation reported by the authors that popular games often
become increasingly complex, while games in decline become
simpler. Indeed, as a game gets more popular, children may be
more familiar with the rules and strategies, thus reducing how
challenging the game is. To remain within the sweet spot of optimal
difficulty, the game may thus need to become more complex.

That peer cultures are directed toward moving targets may be
central to explaining their contribution to cultural adaptation. By
steering evolution toward what is unknown, yet learnable, intrinsic
selective pressures may allow peer cultures to follow gradients of
increasing complexity, even if those are not associated with any
external utility. Eventually, this repertoire of complex skills and
knowledge may be useful for achieving an external goal, at which
point it could be exapted for extrinsic purposes. This is one possible
interpretation of the case study of Matsé children reported by the
authors: their proficiency at fishing may have originated in a
curiosity for discovering river areas. Over time, this curiosity would
have led them to build an increasingly complex repertoire of river-
related skills, ultimately allowing them to exploit it for foraging.

It is worth emphasizing that adults also engage in curiosity-
driven activities and, for example, have been shown to track their
own learning progress when choosing tasks (Ten et al., 2021). This
suggests that studying peer cultures can illuminate evolutionary
forces that are also at play in adult culture but are often overlooked.
Indeed, much of the current research on cultural evolution assumes
an external objective, such as in models implementing payoff-biased
social learning (Henrich, 2004; Kendal et al., 2018) or in experiments
where participants are incentivized to maximize their score
(Caldwell & Millen, 2009; Derex et al.,, 2019). As a result, our
understanding of cultural evolution is heavily skewed toward sce-
narios where extrinsic motivation drives the evolution of cultural
traits. Recognizing the role of intrinsic motivation could help
generate more nuanced predictions about cultural dynamics in both
peer and adult contexts. For instance, cultural traits shaped by
extrinsic selective pressures may be tightly constrained by functional
requirements, whereas those shaped by intrinsic motivation may
exhibit greater variability. This pattern may be reflected in a recent
ethnographic study (Kaaronen et al., 2025) comparing knots and
string figures, which suggests that “the state space of string figures
(Kaaronen et al., 2024), a common game or pastime across cultures
worldwide, seems to have been explored much more thoroughly and
creatively than that of knots.” This illustrates how the design space of
cultural traits can be explored independently of extrinsic utility, a
process that may be key to understanding the open-ended nature of
human cultural evolution.

Overall, we believe that a comprehensive understanding of
cultural dynamics requires a clearer specification of the mechanisms
underlying intrinsically motivated exploration. Studying peer cul-
tures offers a promising path toward this goal and may illuminate
important, yet overlooked, evolutionary forces. However, as the vast
majority of research on intrinsic motivation has been conducted
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with Western participants, and largely outside the context of cultural
evolution, further work is needed to build a more complete and
cross-culturally valid picture of motivational mechanisms.
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Abstract

Lew-Levy and Amir contend that children are cultural producers
in their own right, contributing to cumulative culture through
peer culture. We argue that children’s pedagogical contributions
extend beyond the social world of peers. Children not only
transmit child-relevant knowledge from peer to peer, but also
actively share, with children and adults alike, knowledge both that
ultimately stemmed from cognitively mature agents.

Lew-Levy and Amir argue that children are cultural producers in
their own right, contributing to cumulative culture through the
creation and maintenance of peer culture. They emphasize that
children independently generate and sustain their own body of
knowledge, which can benefit their communities and serve as a
source of cultural diversity. While we agree that children’s role as
propagators of cultural knowledge is both understudied and
underappreciated (see Qiu & Moll, 2022), we contend that much of
the knowledge children transmit originates from adults - be it
factual information, such as “There are no polar bears in
Antarctica” or procedural knowledge, such as how to properly
harvest, prepare, and cook cassava (Ankei, 2023). We argue that
children contribute to cumulative culture primarily by trans-
mitting this adult-originated knowledge. Objects of transmission
span across the practical (e.g., household chores, skill acquisition)
and theoretical (e.g., factual knowledge, reasoning) domains
(Howe et al., 2012; Maynard, 2002; Pueschel et al., 2023; Qiu et al.,
2025b). It is precisely in their role as transmitters of culturally
valuable knowledge - initially acquired from adults - that children
primarily make their contribution to cumulative culture.
Children’s exceptional ability to teach others is now well-
documented (Qiu & Moll, 2022; Sobel & Letourneau, 2016; Strauss,
Ziv, & Stein, 2002). From a young age, children have a pedagogical
capacity that lets them share general and relevant knowledge and
adapt it to specific learners (Qiu et al., 2024). This pedagogical
knack suggests that children do not simply absorb culture but
actively shape and refine it through teaching. By preschool age,
children already exhibit an adult-like understanding of teaching.
They selectively pass on information that is true, objective, gen-
eralizable, and relevant to learners. They also modify their
instruction based on the learner’s needs and goals, demonstrating
awareness of teaching as a cooperative, bidirectional process. Our
recent meta-analysis (Qiu et al., 2025a) found that most exper-
imental work investigating children’s selective teaching focuses on

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

factual information in the epistemic domain, further illustrating
our point that children’s teaching is not limited to peer culture. For
example, experimental paradigms have examined children’s
transmission of factual knowledge (e.g., “Umbrellas protect you
from the rain,” Baer & Friedman, 2018; “Ice melts when it gets hot,”
Danovitch et al., 2023), as well as procedural knowledge, such as
how to operate a novel box (Bridgers, Jara-Ettinger, & Gweon,
2020) or a causally ambiguous toy (Gweon & Schulz, 2019).

In naturalistic studies, sibling caretakers play an important role
in socializing their younger siblings, teaching them language,
routines, and appropriate behavior (Ochs, 1988; Watson-Gegeo &
Gegeo, 1989; Zukow-Goldring, 2002). For example, relative clauses
such as “take that car that is blue” occur more frequently in child-
to-child conversations than in adult-to-child exchanges, and it was
found that in Southern Africa, children with more sibling inter-
action acquire more complex linguistic forms than their coun-
terparts without such experiences (Demuth, 1984). In small
agrarian societies in Central Mexico, older siblings were found to
teach younger ones how to make tortillas - from gathering
ingredients to cooking the dough on a comal (Zukow-Goldring,
2002). Similarly, in Mayan communities, Zinacantec children
teach each other daily tasks that originated from adults, such as
hand washing or water pouring (Maynard, 2002). Across cultures,
children’s teaching reliably involves the transmission of knowledge
that stemmed from adults and transcends peer culture, driving
cumulative culture far beyond circulating knowledge related to
dance, song, rhyme, and play among same-aged peers.

Lew-Levy and Amir stress that children generate knowledge and
ideas in their own right, but also that these ideas are spread on a
horizontal plane - thus creating a child or youth culture that exists in
parallel to adult culture. They maintain that in rare moments of social
change, peer culture can influence adult culture and benefit the
community more broadly, such as Matés children’s fishing expertise
or the unique weaving patterns that arose from Mayan children. We
propose that child-to-adult transmission is far more common and
frequent than previously acknowledged. Children act as cultural
brokers across a range of contexts. In immigrant families, for instance,
children translate for non-native-speaking parents and grandparents
(Orellana, 2009; Weisskirch, 2006) and introduce technology to
connect their families to the local community (Katz, 2010).
Adolescents engaged in civics education may also initiate political
conversations at home, increasing their parents’ civic competence
(McDevitt & Chaffee, 2002). Children feed their knowledge back into
the adult world not only in rare moments of ecological change, but
regularly and meaningfully in their daily lives.

While we agree with Lew-Levy and Amir’s thesis that children are
not merely passive recipients but active benefactors of cultural evo-
lution, we argue that teaching is a primary mechanism through which
children shape culture outside of the confines of peer interaction.
Theories of cultural evolution must therefore expand their focus
beyond peer exchanges and recognize that children’s teaching of
adult-originated information drives knowledge transmission across
social contexts, influencing both their peers and adult culture.
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Abstract

If childhood was critical to cultural adaptation, we would expect
to see regular innovation in Homo tool industries. However, the
Acheulean, Mousterian, and early H. sapiens industries are
remarkably stable. Evidence of prolific innovation is largely
absent before the European Middle-Upper Paleolithic transition,
which is associated with increased longevity in H. sapiens, sug-
gesting that innovation was sparked by grandparenthood.

The authors note that, although children today “frequently teach
their parents about new technology,” they “found little evidence for
[children’s] peer cultures producing complex technological inno-
vations.” The Homo material record exhibits a similar lack of evi-
dence. If children were active agents in cultural adaptation, we would
expect to see regular innovation in Homo tool industries. However,
from H. erectus to H. Neanderthalensis to early H. sapiens, these
industries are remarkable for their stability. The Acheulean industry
lasted over a million years (Boyd & Silk, 2018), and the Neanderthals
“show technological inertia in the development and use of lithic tools
for 200,000 years” (Bocquet-Appel & Tuffreau, 2009:287). Similarly,
in their exhaustive survey of the H. sapiens material record in Africa,
McBrearty and Brooks conclude that the transition from Middle to
Late Stone Age technology was gradual and that “both human
anatomy and human behavior were intermittently transformed from
an archaic to a more modern pattern over a period of more than
200,000 years” (2000:458). The stability of these technologies suggests
that, until relatively recently — most notably the “creative explosion”
(Pfeiffer, 1982) of Upper Paleolithic Europe — the human cultural
pattern was predominantly one of conservation, not innovation.
The burst of innovation that coincided with the migration of
anatomically modern humans (AMH) into Europe ~45 kya is
widely regarded as evidence of behavioral modernity and as an
archaeological anomaly that begs explanation (e.g., Mithen, 1996;
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Powell, Shennan, & Thomas, 2009). In other words, behavioral
modernity is characterized as a pronounced diversification in
cultural adaptation strategies and a departure from the preceding
material record. Behavioral modernity is characterized by
improved blade and burin technology, exploitation of novel raw
materials, use of personal ornaments, complex art forms, symbolic
notation systems, musical instruments, long-distance exchange
networks, and improved missile technology (Mellars, 2005).
Although research shows that many of these behaviors appeared
30,000-40,000 years earlier in Africa (in a more gradual, piecemeal
fashion; McBrearty & Brooks, 2000; Mellars, 2005), they are
nevertheless of relatively recent emergence, evinced only by AMH.
In contrast, the extended human subadult period began evolving
~2 mya, in conjunction with the dietary shift and associated brain
expansion (Aiello & Wheeler, 1995; Kaplan et al., 2000; Leonard,
Robertson, & Snodgrass, 2007).

Thus, a logical place to look for evidence that children con-
tributed to innovation is the Middle-Upper Paleolithic transition
in Europe. Demographics played a key role in this shift. Compared
to Neanderthals, AMH populations were larger (Powell et al,
2009) and had a higher proportion of older adults (Caspari & Lee,
2004). Neanderthal populations may have been up to ten times
smaller than those of their AMH contemporaries (Boyd & Silk,
2018:316), and few of their members survived to age 40 (Trinkaus,
2011) or even 30 (Caspari & Lee, 2004). Consequently, there were
few individuals and little time in the lifespan for making and
transmitting new discoveries (Bocquet-Appel & Degioanni, 2013).
In contrast, increased longevity and group size in H. sapiens
exponentially increased opportunities for knowledge accumu-
lation (including new discoveries) and intergenerational knowl-
edge transfer. A striking conclusion follows: the spark that ignited
the explosion of cumulative culture was grandparents, not children
(Caspari, 2011).

These findings are supported by the modern hunter-gatherer
ethnographic record. Cumulative culture depends heavily on the
conservation of knowledge, which in turn depends on accurate
transmission across generations (Palmer, 2010; Scalise Sugiyama &
Reilly, 2023; Scalise Sugiyama, 2024). In hunter—gatherer and other
traditional cultures, this task falls largely to older adults, who are
widely regarded as the most knowledgeable members of the com-
munity and most proficient transmitters of cultural lore (e.g.,
Schniter et al., 2015). For example, “Younger Ju/’hoan people, when
asked for stories, most often protest that they ‘have not grown old
enough to have learned the things that old people know” (Biesele,
1993:18). This is not false modesty: Biesele further observes that “in
general their narrative abilities are less well formed” (1993:19) than
those of their elders. Similarly, “Older people in Aboriginal society
are regarded as reserves of important knowledge concerning the
Dreaming and the physical resources of the landscape. By virtue of
their survival experience, older people in society are often considered
to have immense spiritual power” (Clarke, 2003:49).

This appreciation of greater life experience and the power
(i.e., autonomy) it confers manifests itself as an ethos of respect for
elders. For example, Nunamiut and Tareumiut “children are
accustomed to whisper in conversing with adults and to remain
quiet. The child was expected to obey all older people, and fell into
this regimen fairly readily” (Spencer, 1959:237). Similarly, the “first
and chief duties that [Ainu] children were taught were
obedience to parents ... and reverence for the old men of their
village. They were to speak when spoken to, and at other times to be
seen, but not heard. By no means were they allowed to interrupt their
elders when engaged in conversation” (Batchelor, 1892:109). These
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imperatives indicate that children were not regarded as fonts of
useful knowledge and were not encouraged to explore new ways of
doing things. Rather, forager education emphasized mastery of
traditional teachings and technology. This is seen in the training of
Nunamiut and Tareumiut hunters: when a boy’s voice changed, “he
was permitted to share in hunting and whaling, not yet as a fully
fledged participant, but as an observer and apprentice. This was
considered to form a vital part of his education” (Spencer, 1959:241;
my emphasis). Amid such restrictions, if children did indeed con-
tribute to cultural adaptation, it was likely an uphill battle.

A striking feature of children’s culture is that its products
mirror adult culture: foraging technologies, processing techniques,
ecological knowledge, verbal skills, social norms, etc. Thus, like
Baka play-trapping, which “combines recreational and educative
purposes as it prepares budding trappers for adulthood” (Dounias,
2016:9), children’s peer culture can be seen as a set of play activities
that teach them how to be “cultural” at a level of complexity
compatible with their cognitive and anatomical limitations. I
second the authors’ call for more targeted research on this topic.
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Abstract

Lew-Levy & Amir hypothesize that peer cultures have implica-
tions for the evolution and ecological adaptiveness of Homo
sapiens. Here, we explore the feasibility of finding evidence of peer
cultures in prehistory based on the current state of prehistoric
archaeology. Accordingly, we recommend new experimental
research with child knappers to improve our ability to infer
children’s activities in the archaeological record.

Lew-Levy & Amir convincingly argue for the importance of peer
cultures for the cultural niche and cumulative cultural evolution in
recent Homo sapiens. They extend this argumentation by sug-
gesting a relevance of peer cultures to hunter-gatherer prehistory
and human adaptiveness for overcoming environmental change.
These ideas, however, require additional development if we are to
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integrate the peer culture concept into the wider constellation of
evolving human cognitive and cultural traits.

Because peer cultures (with the full suite of components sensu
Lew-Levy & Amir) seem to be unique to humans, investigation into
the evolutionary context of peer cultures should be targeted at the
preserved evidence in the archaeological record, i.e., material
culture like stone tools (Bandini, Harrison, & Motes-Rodrigo,
2022; Schick & Toth, 1994; Toth & Schick, 2018). Debates on the
cultural and linguistic abilities of extinct hominins notwith-
standing (Morgan et al., 2015; Putt, Woods, & Franciscus, 2014;
Snyder, Reeves, & Tennie, 2022; Stout et al., 2008, 2019; Tennie
et al,, 2017; Toth & Schick, 2018), there is no non-material culture
(e.g., the H. erectus equivalent of nursery rhymes) that we can
analyze directly as can be done with living cultures.

The archaeological record can generally be rather sparse and
incomplete (Dibble et al., 2017; Perreault, 2019). First, taphonomic
processes can simply “erase” much of what was originally pro-
duced and left behind by hominins. There are also theoretical and
methodological constraints limiting our ability to properly identify
cognitive processes and cultural phenomena from the past (Dibble
et al,, 2017). Depending on what contexts we look at, peer cultures
and/or their underlying prerequisites (like extended childhoods)
could also have simply been absent to start with. Which prompts
the question: can we find peer cultures sensu stricto in the
archaeological record (see also Meneganzin & Currie, 2025)?

Theoretically, we could identify prehistoric peer cultures based
on the features outlined by Lew-Levy & Amir, including both
processes (i.e., high-fidelity transmission including biased hori-
zontal transmission between children and variation-generation via
innovation) and observable outcomes (i.e., segregation of child and
adult spaces; parallel, distinct peer and adult cultures; and the
preservation of abandoned adult knowledge).

However, behavioral and cognitive processes do not fossilize
and can be difficult to reconstruct (Dibble et al., 2017; Schick &
Toth, 1994). High-fidelity transmission (or, “know-how copy-
ing”: Bandini et al., 2020; Tennie et al., 2020) alone is a matter of
intense debate in archaeology involving many distinct accounts
(Morgan et al., 2015; Snyder et al., 2022; Stout et al., 2019; Tennie
et al, 2017; one account is shown in Figure 1). Furthermore,
learning biases and (play-driven) innovation are practically
impossible to track down in (earlier) periods with our current
methodologies. Pre-existing child knapping anecdotes and
experiments illustrate child knapping innovation potential
(Ferguson, 2003; Sternke & Serensen, 2009), but these cases
involved vertical transmission from adults to children. It is also
unclear if and how material outcomes of children’s innovation
processes differ from outcomes resulting from human adults’
innovation processes (Pargeter et al., 2023; Snyder et al., 2022; or
even adult apes; Toth et al., 1993).

If we look at outcomes in the archaeological record rather than
at processes, we still run into issues. But, archaeological sites,
especially in earlier prehistory, tend to be time-averaged and
spatially adjacent materials are not always from temporally related
events (Perreault, 2019). Consequently, peer culture outcomes
(segregation of child and adult spaces and parallel peer and adult
cultures, if they were present) may be undetectable due to the poor
spatiotemporal resolution at many evolutionarily relevant sites.
Finding the “preservation of abandoned adult knowledge” could
also be difficult. “Simpler” technological modes re-appear and
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Figure 1 (Snyder and Bandini). A simplified evolutionary timeline of traits prerequisite for the emergence of peer cultures (Caspari & Wolpoff, 2013; Gunz et al., 2010, 2020;
Meneganzin & Currie, 2025; Paige & Perreault, 2024; Snyder et al., 2022; van Schaik, Pradhan, & Tennie, 2019).

co-occur with more “advanced” modes throughout prehistory, but
with current methods, determining whether maintenance of older
technological modes is due to children versus adults is impossible.
For example,

Late Neandertals may have used both “simpler” Mode 1 and
“advanced” Mode 3 tools due to convenience or utility (Shipton
etal., 2013) and not as part of parallel peer cultures, although such
a hypothesis would be worth considering.

Opverall, it would be difficult to find unequivocal evidence in
Pleistocene contexts for peer cultures sensu Lew-Levy & Amir. But
what if we first take a step back: can we find more general evidence
of hominin children’s activities, i.e., by differentiating children’s
cultural products from adult’s cultural products? There has
been concerted attention given to children’s activities in later
prehistory (H. sapiens from the Late Paleolithic onwards; e.g.,
Finlay, 2015; Riede et al., 2021). Empirical investigation of children
even earlier — necessary for evaluating peer cultures as a driver of
human evolution - has been more limited (see work of
Nowell, 2021).

Testing this requires observable outcomes like artifact attributes
and assemblage-level patterns, which might vary according to the
toolmaking agent’s age. Here, we especially need markers that can
distinguish child novice toolmakers from adult novices (for early
stone toolmaking and not, e.g., Mesolithic toolmaking; Sternke &
Serensen, 2009). For example, child knappers make smaller flakes
compared to adult experts, but so do adult novices (e.g., Pargeter,
Khreisheh, & Stout, 2019, 2023). Smaller flakes can also relate to
economic or technological decisions by knappers (e.g., Gallotti &
Mussi, 2015). Thus, more precise methods of discerning between
different sources of artifact and assemblage variation need to be
developed.
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To make inferences about the activities of children in early
prehistory — from our perspective — we require experimentally
produced reference datasets. Knapping experiments (on early stone
toolmaking in the Pliocene to Middle Pleistocene) with human
children can elucidate the ontogenetic and cultural processes rel-
evant to toolmaking, while also giving better indications of what
children’s cultural products would look like. Ethical concerns
(related to consent and safety) have been a major obstacle to such
studies, but recent advances in artificial knapping materials (e.g.,
Snyder et al., 2025), 3D-printing, and virtual reality should allow
safer and easier experimental data collection.
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Abstract

The young across animal species act as learners and innovators of
cultural behaviors. Early engagement with their social and eco-
logical environment often leads to the emergence of new
behaviors that spread within groups. These juvenile-driven
innovations play a central role in developing and transmitting
animal cultures, which should be recognized and protected as
essential components of biodiversity.

Lew-Levy & Amir compellingly argue for the critical role of human
children in cultural adaptation. We agree, but pushing the argu-
ment further back in evolutionary time, we propose that cultural
innovation and transmission among infants are not uniquely
human. Twentieth-century studies challenge the idea that culture
is exclusive to humans (Galef, 1992; Laland & Hoppitt, 2003;
Whiten, 2021). Animal culture, shaped by species-specific traits
and ecological contexts, has emerged as a field of study (Huffman
& Hirata, 2003). Our commentary extends this discussion by
highlighting that nonhuman animals also exhibit culture. In these
species groups as well, the young often act as key cultural agents, as
innovators and early adopters of new behaviors.

The discovery of animal culture was first made in Japanese
macaques, notably Imo, a juvenile female observed washing sweet
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potatoes on the beach of Koshima Island, an innovation later
adopted by many in her group (Hirata, Watanabe, & Masao, 2001;
Kawai, 1965; Matsuzawa, 2015b). This behavior, along with wheat
washing, marked early evidence of social transmission. Other
cultural behaviors include stone handling, initiated by a juvenile
female, and transmitted horizontally among peers, then vertically
from mothers to offspring (Huffman, 1996; Leca, Gunst, &
Huffman, 2007; Nahallage & Huffman, 2007), and hot spring
bathing, which reduces stress and enhances thermoregulation
(Matsuzawa, 2018; Suzuki, 1965; Takeshita et al., 2018). These
behaviors reveal culture-like processes across macaque pop-
ulations. This is now extended to many animal species, even
insects. Animal culture refers to socially learned behaviors trans-
mitted horizontally and vertically within species (Galef, 1992;
Laland & Hoppitt, 2003; Whiten, 2021), the direction being
dependent in part by the nature of the behavior itself (Huffman &
Hirata, 2003). These behaviors, not genetically inherited, vary
across populations and are shaped by social transmission rather
than environmental factors alone (Hoppitt & Laland, 2013;
Whiten, 2000). However, similar behaviors found in isolated
populations, and indeed phylogenetically related taxa suggest a
complex interplay between genetic predispositions and learning
(Huffman & Hirata, 2003). Transmission mechanisms include
local enhancement, imitation, and even teaching (Galef & Heyes,
2004; Zentall, 2022). Cultural diversity, as seen in chimpanzee tool
use (Whiten, Horner, & de Waal, 1999, 2005), challenges the
human exclusivity of culture and enriches our understanding of
evolutionary processes. Researchers distinguish between pre-
culture, protoculture, and culture to reflect varying levels of
behavioral complexity in animals (Laland, 1998; McGrew, 1998;
Tonutti, 2011). Preculture includes early-stage, inconsistently
transmitted behaviors, often arising from imitation or trial-and-
error. Protoculture involves socially learned behaviors, like tool use
in chimpanzees or sweet potato washing in macaques, transmitted
across generations but lacking symbolic and cumulative features
(Asquith, 2003; Matsuzawa, 2015a, 2015b). In contrast, human
culture is cumulative and symbolic, enabled by language, abstract
thought, and teaching (Dean et al., 2014; Mesoudi & Thornton,
2018). It even includes externalized cognition through tools like
smartphones (Clark & Chalmers, 1998; Henrich, 2017).

However, in many animal species, we can observe infants as
learners and innovators in cultural transmission. What about
learning? In chimpanzees, nut-cracking, a behavior requiring the
selection and use of stones or wood to open hard-shelled nuts, is
socially learned through prolonged observation and practice
(about ten years) during infancy (Biro, Sousa, & Matsuzawa, 2006;
McGrew et al, 1997). Young individuals often imitate skilled
adults, especially their mothers, in both technique and tool choice.
Killer whale caves also spend years learning particularly complex
hunting strategies like intentional stranding or coordinated attacks
on seals by shadowing their matrilineal group, where mothers and
grandmothers act as cultural guides and teachers (Lopez & Lopez,
1985; Visser et al., 2008). In meerkats, adults gradually introduce
pups to prey by initially providing incapacitated scorpions,
adjusting the level of difficulty of the task as the young mature
(Thornton & McAuliffe, 2006). Similarly, juvenile New Caledonian
crows acquire complex tool-making skills, such as crafting hooked
twigs, by observing experienced adults, with population-level
variation indicating local cultural traditions (Hunt, 1996; Hunt &
Gray, 2003; Rutz, Hunt, & Clair, 2018). These examples highlight
the significance of an early age in acquiring survival skills and
sustaining cultural continuity across generations.
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Animal young are not only learners but also powerful inno-
vators in the emergence of animal culture. A striking example is
Imo, a juvenile female Japanese macaque who, in 1953, initiated
sweet potato washing on Koshima Island, a behavior never
observed before (Hirata et al., 2001; Matsuzawa, 2015b). Her
innovation quickly spread among peers, especially juveniles, before
being adopted by some adults (Kawai, 1965). Imo also contributed
to wheat washing behavior, demonstrating creative problem-
solving to separate wheat grains from sand. In other macaque
populations, stone handling (SH) - a complex and nonfunctional
behavior comprising dozens of distinct manipulations - also
originated with a juvenile and spread horizontally to peers before
being passed vertically from SH mothers to offspring when they
began to raise their own offspring (Huffman, 1996; Leca et al,
2007; Nahallage & Huffman, 2007), showing the importance of
peer culture. In orangutans and capuchins, young individuals
experiment with tools and materials, occasionally inventing new
foraging techniques (Fox, Sitompul, & Van Schaik, 1999; Fragaszy
et al., 2004). Juvenile dolphins have been observed to initiate
playful or tool-based foraging strategies, such as sponge-carrying,
later adopted by others (Mann et al., 2008). Even in birds like New
Caledonian crows, young individuals display exploratory behavior
that can lead to innovations in tool manufacture (Hunt, 1996).
Across taxa, young individuals emerge as essential drivers of
cultural novelty and transmission.

Recognizing the agency (Sueur, Zanaz, & Pelé, 2023) of young
animals in cultural transmission has practical implications for
research and conservation. Infants naturally observe their
mothers and peers from birth, eliminating the need for artificial
training in experimental tasks. This offers a unique window into
spontaneous cultural learning and supports the integration of
co-culture approaches in human-animal interactions (Sueur &
Huffman, 2024). As Lew-Levy & Amir emphasize for humans,
acknowledging juvenile roles enriches our understanding of cultural
dynamics. Preserving animal cultures, as forms of biodiversity and
adaptive knowledge, thus becomes essential for both scientific
insight and conservation ethics (Sueur, 2022; Sueur, Fourneret, &
Espinosa, 2024).
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Abstract

Through the extensive literature review that examines the
importance of children’s peer cultures, Lew-Levy and Amir’s
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paper not only succeeded in elaborating on the existing evolu-
tionary theory of cultural learning but also contributed to the
development of adjacent research domains. I would like the
authors to further discuss the issues of age differences, trans-
formation and resilience, and social justice.

Highlighting the importance of children’s peer cultures, Lew-Levy
and Amir’s paper advocates that “(i) children are independent
producers and maintainers of autonomous cultures, (ii) peer
cultures are a source of community knowledge diversity, and (iii)
peer cultures may be called upon to help communities adapt to
episodes of social and/or ecological change (sect.1, para. 1).”

As mentioned in this paper, a long childhood is said to be a
species’ characteristic of Homo sapiens and a major factor in the
evolutionary and ecological prosperity (Nielsen, 2012; Thompson
& Nelson, 2016). This paper argues that in addition to each
individual child learning about existing adult culture in that long
childhood, groups of children actively and collectively shape their
cultures, which leads to the success of the whole society. With these
arguments, the core of the authors’ interest seems to lie in
reconsidering evolutionary theory so far. Through the extensive
literature review that examines the importance of children’s peer
cultures, however, this paper not only succeeded in elaborating
existing evolutionary theory but also contributed to the develop-
ment of adjacent research domains as well.

In this commentary, I would like to consider the importance of
this research, especially in the context of my expertise, namely,
ethnographic research on children’s socialization and social
changes. In many societies, it has been shown that high levels of
teaching and learning occur while children engage in peer-to-peer
interactions (Lancy, Bock, & Gaskins, 2010). Such peer-to-peer
interactions play a major role not only in the transmission and
development of “traditional” knowledge but also in its dis-
appearance and replacement. Thus, socialization and social
changes sometimes go hand in hand.

This is also true for the case of hunter-gatherer societies in
contact with agropastoral societies. In the history of research on
hunter-gatherer societies, many researchers have focused on
subsistence activities mainly conducted among adults for con-
sidering the foundations of human sociality. As a result, many
excellent studies have demonstrated how hunter-gatherer societies
incorporate non-hunting and gathering activities, including agri-
cultural and pastoral activities (e.g., Lee, 2014; Tanaka, 2014).

However, not only in such subsistence activities among adults
but also in play activities, such as singing and dancing among
children, hunter-gatherer societies have been shown to actively
incorporate activities and cultural elements of agropastoral soci-
eties and reorganize their own peer cultures (e.g., Takada, 2020).

As Takada (2020) showed, even seemingly unrelated activities,
such as hunting-and-gathering and singing-and-dancing activities,
are deeply connected to the underlying social structure. In addi-
tion, through the abundance of playful activities in childhood,
children cultivate lifelong social relationships with each other.
Structural changes that have gone into the deeper structure over a
long period of time can bring about irreversible changes in the
whole society, unlike knowledge and skills that have been adopted
on the surface.

Play, therefore, is not an activity that can be positioned on the
periphery, either for the individual members or for the whole
group. Rather, it is a core activity that characterizes both. And it is
in peer cultures, which children collectively generate, maintain,
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and innovate, that play is most active. Lew-Levy and Amir’s paper
thus provides valuable empirical and theoretical support for this.
The points (i), (ii), and (iii) shown at the beginning of this com-
mentary are important for developing such arguments in a more
analytical way.

These arguments also inspire new questions. Below are three
interesting issues that I would like the authors to discuss further.

(1) The issue of age differences in peer cultures: Although large
age differences, such as those between adults and children, often
inhibit a playful atmosphere and reinforce authoritative rela-
tionships, a certain age range can also motivate activating inter-
actions between them. As also discussed in this paper, forming
multi-aged child groups is a key feature of childhood in hunter-
gatherer societies (Konner, 1976, 2016). The desire to act like older
children is the primary driving force that activates imitation and
group activities of children. How do the roles of children with age
differences and children of the same age differ and relate in peer
cultures?

(2) The issue of transformation and resilience in peer cultures:
Children’s peer cultures are often very flexible and open to new
elements. Whether they are considered archaic elements
(e.g., traditional hunting-gathering methods) or new elements
(e.g., singing-dancing of agropastoral people’s origin) to the adult
culture, these distinctions do not necessarily work the same way for
the children. Children encounter them in their own contexts, and
whether they are interesting is often more important for the
children to adopt them. At the same time, children’s peer cultures
often show commonalities across time and place (e.g., similar
games found in faraway places and times). How can such flexibility
and resilience be compatible?

(3) The issue of social justice suggested from peer cultures: As
referenced in this paper, Malinowski noted the members’ deter-
mination among child groups and made the famous phrase “small
republic of children” (Malinowski, 1929). Lew-Levy and Amir’s
paper further suggests that the members’ decisions based on their
active discussion, which is the goal of the current political system,
are in a way rooted in peer cultures. The contemporary republican
form of government has shown serious social problems, such as the
lack of minority recognition and fair distribution (Honneth, 1995;
Takada, 2022). To solve them and achieve better social justice, what
can the characteristics of peer cultures presented in this paper
suggest?

Acknowledgements. N/A

Financial support. This study was financially supported by the Grant-in-Aid
for Scientific Research (S) “Ecological future making of childrearing in contact
zones between hunter-gatherers and agro-pastoralists in Africa.”

Competing interests. N/A.

References

Honneth, A. (1995). The struggle for recognition: The moral grammar of social
conflicts. Polity Press. (Originally published in German in 1992).

Konner, M. J. (1976). Maternal care, infant behavior and development among
the !Kung. In R. B. Lee, & I. DeVore (Eds.), Kalahari hunter-gatherers: Studies
of the IKung San and their neighbors (pp.218-245). Harvard University Press.

Konner, M. J. (2016). Hunter-gatherer infancy and childhood in the context of
human evolution. In C. L. Meehan, & A. N. Crittenden (Eds.), Childhood:
Origins, evolution, and implications (pp.123-154). University of New Mexico
Press.

Lancy, D. F., Bock, J., & Gaskins, S. (2010). The anthropology of learning in
childhood. Rowman Altamira.


https://doi.org/10.1017/S0140525X24001377

Commentary/Lew-Levy and Amir: Children as agents of cultural adaptation 65

Lee, R. (2014). The Dobe Ju/’hoansi. (4th ed.) Wadsworth Cengage Learning.

Malinowski, B. (1929). The sexual life of savages in northwestern Melanesia.
Liveright.

Nielsen, M. (2012). Imitation, pretend play, and childhood: Essential elements
in the evolution of human culture?. Journal of Comparative Psychology,
126(2), 170-181. https://doi.org/10.1037/a0025168

Takada, A. (2020). The ecology of playful childhood: The diversity and resilience
of caregiver-child interactions among the San of southern Africa. Palgrave
Macmillan.

Takada, A. (2022). Hunters among farmers: The !Xun of Ekoka. University of
Namibia Press.

Tanaka, J. (2014). The Bushmen: A half-century chronicle of transformations in
hunter-gatherer life and ecology. Kyoto University Press and Trans Pacific
Press.

Thompson, J. L., & Nelson, A.J. (2016). Childhood and patterns of growth in the
genus Homo. In C. L. Meehan, & A. N. Crittenden (Eds.), Childhood: Origins,
evolution, and implications (pp.75-101). University of New Mexico Press.

Coordinating with Peers vs.
Adults

Michael Tomasello*

Duke University & Max Planck Institute for Evolutionary Anthropology, Durham,
NC, USA
michael.tomasello@duke.edu

*Corresponding author.

doi:10.1017/50140525X25102045, €251

Abstract

Within their peer cultures, children not only teach and socially
learn from one another, but they also prompt one another to
confront and adapt to different, coequal perspectives in a way that
superintending adults cannot do.

In most classic ethnographies, children are almost invisible. In the past
few decades, however, children’s important role in the functioning and
evolution of culture has become much more well-documented and
widely recognized. Lew-Levy and Amir bring all this work together in a
very helpful way.

I would like to draw attention to a phenomenon mentioned but
not highlighted in the target article. In keeping with the article’s focus
on various kinds of cultural transmission, the claim is that “Peer
interaction can be generative, leading to the discovery of information
not initially possessed by either child” (sect, 3.4, para 2). But calling
the outcome “discovery of information” undersells the unique
structure and function of peer interaction within human cultures.

As compared with the social groups of other animal species, human
culture has two unique dimensions. First is transmission. Although
developing children learn important things from peers (as documented
in the target article), becoming a competent and mature member of a
culture still depends mostly on interactions with adults who already
possess mature cultural skills and knowledge. Second is coordination.
In this case, the issue is not so much acquiring mature skills and
knowledge but learning to coordinate one’s cognition and action
with others who are no more knowledgeable or skillful than oneself,
which is of course what occurs during adulthood when everyone has
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more-or-less equivalent knowledge and skills. For this, it is not adults
but peers who represent the key partners.

The outcome of coordinating with coequal peers is an under-
standing of others and their perspectives as fundamentally equivalent
to the self and its perspective (Tomasello, 2019). This understanding
is of critical importance in two domains. First, Piaget (1932/1997)
stressed that children do not - indeed cannot — become moral beings
through interactions with adults. Adults already know the right and
wrong ways to behave, and they transmit these to children. But
following a moral rule because an adult insists is not a moral act; it
must be done for the right reason. Sharing a toy is not a moral act if it
is done merely to please an adult; it must be done by considering the
perspective and interests of affected parties as determined, for
example, in moral discourse with them. Developmental research has
found that children’s moral discussions with adults are markedly
asymmetrical, as the moral expert impresses upon the child the
“correct” perspective, with the child being relatively passive. In
contrast, children’s moral discussions with peers are more sym-
metrical and active, involving more sophisticated argumentation
with a need for reason-giving and justification for assertions (Kruger,
1992; Mammen, Koymen, & Tomasello, 2018, 2019).

Second, collaborative problem solving and decision making
with coequal others — an important skill in adulthood - also rely on
argumentation in discourse. In this case, there are not studies
comparing children’s interactions with adults and peers, but much
research shows that in interactions with peers, even preschool
children employ sophisticated skills of justificatory reasoning,
relying on judgments of common ground with the interlocutor
(Koymen, Mammen, & Tomasello, 2016) and giving meta-reasons
for why one justification is better than another (Koymen et al.,
2020; see Koymen & Tomasello, 2020, for a review). Examining the
literature on collaborative learning in school-age children, Kuhn
(2015) documents that peer interaction is especially important for
problems that require individuals to take and respect different
perspectives — whereas adult experts are best for transmitting facts.

One might think that processes of collaborative moral rea-
soning and joint decision making with peers should be the same
across all cultures, and at some general level, this must be true. But
children in different cultures possess different common ground
knowledge acquired from others in the culture, as well as different
valuings of various forms of evidence and reasons (perhaps
modeled on adults). And in some cultures, children have more
opportunities to engage in unsupervised interactions with peers,
during which they make truly joint decisions. For all of these
reasons, peer interactions may contribute to the development of
moral and rational reasoning skills somewhat differently in dif-
ferent cultural settings.
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Abstract

Children have creative, innovative minds. But not all innovations
become cultural touchstones. I propose that innovations are more
widely adopted when spearheaded by a high-status member of a
social hierarchy. This works because people want to emulate
high-status others (including some children), thus facilitating the
mainstreaming of high-status people’s cultural innovations.

Developmental psychologists tend to endorse a conventional
narrative that children are acquirers of cultural knowledge, as
taught by adults. Lew-Levy and Amir challenge this narrative by
providing several examples of children creating cultural innova-
tions. I agree that children can be quite inventive, but it is unclear
how far-reaching children’s innovations are. Their paper leaves an
important question unanswered: Whose innovations are adopted
widely? I propose that the cultural innovations of a select few, high-
status individuals are the ones that are most likely to catch on. This
is true for both adults and children. Turning our research toward
high-status children and their contributions could clarify how
children’s innovations become widespread.

Higher-status people have tons of advantages that could make
them better equipped to introduce cultural innovations. Compared
to their lower-status counterparts, higher-status adults receive
more attention (Dalmaso et al., 2012) and are more influential
(Cheng et al., 2013). High-status children may have similar sway
(Lansu & Cillessen, 2015). For example, children copy what high-
status people do. Children even engage in “high-fidelity imitation”
of high-status people, meaning children imitate many, if not all, of
their actions, including those that seem irrelevant to a given task
(McGuigan, 2013). This work suggests that when high-status
people deviate from the norm and try something new, others are
more willing to adopt their ways. Note that Lew-Levy and Amir
allude to these ideas. They say that cultural evolution relies on
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“high-fidelity transmission” (Legare & Nielsen, 2015). I am
extending this argument—it is not all (or even many) who can
achieve this high-fidelity transmission. It is primarily high-status
people who wield the special power and influence that prompts
high-fidelity imitation.

One may be cautious that this selective copying of a small group
of high-status agents is merely a quirk of W.ELLR.D. (Western,
Educated, Industrialized, Rich, and Democratic) societies
(Henrich, Heine, & Norenzayan, 2010). To this concern, Henrich
and Gil-White (2001) would offer a hard no. They surveyed several
ethnographies and found that this copying of high-status others
based on “prestige” occurs in numerous large-scale and small-scale
societies. Prestigious agents are respected and admired, often due
to their skills. Therefore, people orient their attention toward them
and feel compelled to copy and learn from them.

Do children wield high social status that functions like prestige,
and leverage it to spread innovations? At least one of the case
studies offered by Lew-Levy and Amir provides preliminary evi-
dence for, I posit, the selective uptake of prestigious children’s
innovations. Older Zinacantec Mayan girls teach younger girls to
weave textiles (Greenfield, Maynard, & Childs, 2000). These girls
not only transmit existing knowledge but they also generate new
knowledge (i.e., novel weaving patterns). I would argue, these new
designs become widely embraced by other girls, and even adult
women, because they perceive these girls as skilled weavers worth
learning from.

This one example provides a proof of concept. But it would be
especially compelling if developmental researchers could identify
other kinds of high-status children who innovate and whose
innovations are widely accepted. There is a growing body of
research favoring this latter point. Specific kinds of high social
status children are in a position to have their innovations adopted.
They are targets of both imitation and learning more broadly.

Some of this research is from hunter-gatherer societies where
older children teach younger children about foraging and hunting
(Boyette & Hewlett, 2018; Imamura, 2016; Lew-Levy et al., 2020).
Of course, in these societies, it could be that older children are
treated as younger adults. But one study by Dira and Hewlett
(2016) calls this into question by asking: What do children look for
in a role model? They asked Chabu children (of Southwest
Ethiopia) who they would prefer to learn to hunt with. Even when
children could have selected trusted adults or same-age friends, the
most common response was someone who was skilled and
knowledgeable. This study supports the notion that, at least Chabu
children, may seek out other children as teachers. But they do so
selectively, and they prioritize skilled teachers. So, it is clear that
some children gain influence in these networks, perhaps because of
their skills. But are these children cultural innovators or cultural
transmitters? Do they create new knowledge or teach what they
have been taught? Future work should explore how specific child
innovations (many of them outlined in the target article) spread in
these kinds of social networks.

Another kind of status worth looking at is popularity. At least in
Western industrialized societies, so-called “popular kids” are
influential (Sandstrom, 2011). Many peer relations researchers
describe popularity as an early-emerging form of prestige (Cillessen,
2011; Kwon & Lease, 2014; Zhou & McLellan, 2021). Popular kids
do share many features with prestigious leaders: Their peers pay
more attention to them (Lansu & Cillessen, 2015) and copy them
(Choukas-Bradley et al., 2015; Gommans et al., 2017). But what
kinds of things are they influencing? We know that children copy
trends set by popular kids (Kwon & Lease, 2014). They also adopt
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their social attitudes (Cohen & Prinstein, 2006). But are popular kids
innovative, and how? Do popular kids only decide what norms come
and go, or do they invent new social rituals, new styles, and new
language (i.e., slang)? It would be exciting to explore if any inno-
vations are generated from these children’s minds and if they are
propagated from popular kids to the larger society.

In conclusion, I agree with Lew-Levy and Amir. Children are
not merely passive sponges absorbing the adult culture. They can
be innovators of culture in their own right. But I qualify their
argument by suggesting that specifically high-status children can
lead cultural change (as is the case with cultural change introduced
by adults). Even with this qualifier, we do not know the extent to
which these children actually carry out cultural innovations that
become widely recognized. Thus, future work will need to pinpoint
how much high-status children spread new artifacts and ideas, as
opposed to how much they spread existing ones.
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Abstract

Peer cultures can contribute adaptive innovations, but their
capacity for contribution depends on the environmental risk
landscape. High-risk environments promote conservative cul-
tural transmission, suppressing contributions from peer-driven
exploration, while low-risk conditions allow peer cultures to
thrive, generating, and spreading novel solutions. Socioeconomic
stratification also influences these dynamics, creating cultural
divides in how peer cultures operate.

Peer cultures undeniably contribute important adaptive infor-
mation to the larger cultural landscape, as Lew-Levy and Amir
convincingly argue in their target article. Early developmental
stages have long been acknowledged as making important
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contributions to evolutionary fitness (Gould, 1977), including the
evolution of social behaviors (Toth & Robinson, 2007), and it
should be similar for cultural evolution. We agree that the inno-
vation and rapid knowledge dissemination facilitated by children’s
peer cultures are important engines of cultural adaptation, espe-
cially when environments are subject to swift changes. Indeed, this
claim is consistent with recent modeling of the role of “peripheral”
groups in collective innovation and adaptation (Milzman & Moser,
2023; Turner et al., 2023). Here, we wish to highlight an important
and overlooked factor in explaining differences in the potential for
innovation within peer cultures within and between cultures. This
is the nature of the relevant risk landscape for the social and
physical environment in which a community resides.

The risk landscape refers broadly to the degree of uncertainty
individuals face regarding the outcomes of their decisions, and to
the affordances and constraints for engaging with that uncertainty.
Three major dimensions define this landscape: wealth buffers,
which characterizes how much individuals can lose without
ruinous outcomes (such as crippling health problems, bankruptcy,
or death); aggregate uncertainty, which characterizes peoples’
expectations of community-wide correlated environmental
changes (such as climate events or economic downturns); and
idiosyncratic uncertainty, which characterizes individuals’ unique
expectations of changes to their local conditions (including the
possibility of personal accidents, health issues, or job loss).

In environments characterized by high-risk conditions — where
wealth buffers are small and aggregate or idiosyncratic uncertainty
is high - the potential costs of experimentation and innovation
may be too much to bear. In such environments, unsuccessful
experiments can lead not only to personal setbacks but to cata-
strophic consequences that can ripple through entire social groups,
as when the closing of a factory decimates an entire town’s
economy. When uncertainty is primarily idiosyncratic, learning
from peers who might be experiencing very different local con-
ditions can lead to suboptimal or ruinous outcomes (Smaldino &
Pérez Velilla, In press), as when two pastoralists share herd
management strategies, but differences in the local predator
populations result in significant livestock loss for one despite
successful herds for the other.

Lew-Levy and Amir emphasize that peer cultures often provide
innovative, diverse, and potentially adaptive solutions due to their
exploratory nature. In high-risk environments, however, cultural
innovation - especially from peer cultures - faces considerable
barriers. Such environments create a premium on conservative
cultural strategies, characterized by a reliance on tried-and-true
methods transmitted by older generational cohorts. This con-
servatism arises from a selective pressure to minimize potential
losses rather than maximize potential gains, thereby limiting the
viability and attractiveness of exploratory strategies.

Our recent modeling research (Pérez Velilla, Beheim, &
Smaldino, In press) indicates that conservative learning strategies,
which focus on the preservation of intergenerational knowledge,
tend to dominate in environments where errors carry severe
penalties. It seems likely that this sort of conservative cultural
inertia will often extend into peer cultures. When the stakes are
high, children may internalize risk-averse norms, and mixed-age
peer cohorts could serve as chains of high-fidelity conservative
cultural transmission rather than as sources of innovation.
Consequently, peer cultures in high-risk settings may function less
as hotbeds of cultural innovation and more as vectors for
conservative transmission, reinforcing rather than challenging
existing cultural practices.

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

However, under lower-risk conditions — where wealth buffers,
social safety nets, or ecological stability reduce the consequences of
failure - peer cultures are likely to flourish, particularly when any
environmental changes are correlated across the community.
These more forgiving environments afford the luxury of trial-and-
error learning, allowing peer groups to experiment and rapidly
disseminate novel solutions without existential threat. Our models
(Pérez Velilla, Beheim, & Smaldino, In press) predict exactly this
pattern: exploratory learning strategies, which leverage peer
influence and youthful experimentation, thrive in low-risk, affluent
settings and are bolstered by the presence of aggregate uncertainty.
Thus, the influence of peer cultures on community resilience and
adaptability is conditional, fundamentally tied to the surrounding
risk landscape.

An additional dimension to consider is how socioeconomic
stratification within communities interacts with these risk con-
ditions. Wealthier strata typically enjoy lower effective risk levels
due to their greater capacity to buffer against potential losses. This
insulation allows them to engage more freely in exploratory
learning, leading to more innovative peer cultures. Conversely,
disadvantaged groups face intensified risks and thus are compelled
toward greater conservatism, and the peer cultures in these sce-
narios might serve as vectors of conservative cultural transmission.
This divergence exacerbates inequalities in innovation and
adaptability across strata, influencing long-term community
dynamics and potentially perpetuating systemic disparities (Pérez
Velilla, Beheim, & Smaldino, In press).

In summary, we emphasize that while peer -cultures
undoubtedly contribute valuable adaptive innovations, their
capacity to do so is significantly modulated by the risk landscapes
in which their communities are embedded. Recognizing this
constraint highlights the necessity of integrating analyses of
environmental uncertainty and risk management strategies into
studies of peer cultural contributions. By doing so, we can better
understand the nuanced roles that children’s peer cultures play —
not merely as generators of cultural diversity and innovation, but
as integral components deeply embedded within cultural systems
shaped by risk and uncertainty.
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Abstract

Lew-Levy and Amir clearly articulate the importance of children’s
peer cultures in broader human culture and evolution. However,
peer cultures are juxtaposed against a relatively narrow definition
of adult culture, which risks overlooking potential similarities.
We argue that a more comprehensive analysis of the underlying
psychological mechanisms will be required to elucidate whether
children’s peer cultures are truly distinct.

Lew-Levy and Amir paint a vivid and well-evidenced picture of the
rich peer cultures that exist cross-culturally in humans. This
compelling exposition of the nature of cultural transmission in
children adds an important piece to the puzzle of human childhood
and how it contributes to human cultural evolution. We agree that
the role of children in building and transmitting cultures has been
undervalued. However, it is not yet clear that peer culture is a
qualitatively different kind of culture from any other type of
culture. For the purposes of their argument, Lew-Levy and Amir
introduce a distinction between “peer culture” and “adult culture.”
This dichotomization risks oversimplifying the richness in varia-
tion across “adult cultures” and obscuring similarities to peer
culture in children. To more cleanly arbitrate potential differences
between cultures in childhood and adulthood, it will be essential to
articulate the structure of the underlying psychology involved and
describe whether it changes across development. This approach
can elucidate whether peer culture is truly distinct from adult
cultures or one of several cultural variants within the broader scope
of cultural evolution.

A first step is to situate peer cultures within the variability of
adult cultures. Lew-Levy and Amir’s portrayal of a unitary adult
culture tied to formal institutions risks glossing over the myriad
subcultures and countercultures that exist outside of formal
institutions (e.g., punk music counterculture, regional or ethnic
subcultures; Lieske, 1993; Fox, 1987), or societies with few formal
institutions in general. It also overlooks adult cultures that may
emerge at other points in the lifespan, such as dating, parenting,
and possibly elderly cultures (e.g., Lin et al., 2023). If one considers
a broader view of culture among adults, it becomes harder to view
peer culture as necessarily distinct from adult culture, but rather
one of myriad kinds of culture that humans can create in different
conditions and stages of life. While they describe some of the
characteristics of peer culture, it is not clear from the target article
whether these would emerge from distinct psychological or cul-
tural-evolutionary processes, and if they do not, then what
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precisely distinguishes peer cultures from other subsets of human
culture?

Therefore, a second essential step is to map the psychology of
underwriting peer cultures. If the cognitive systems that build and
maintain cultures undergo fundamental changes from childhood
to adulthood, it stands to reason that they may produce peer
cultures that are qualitatively different from adult cultures. The
question then becomes: What are the cognitive differences between
children and adults underpinning the creation and transmission of
distinct cultures? Although Lew-Levy and Amir briefly discuss
relevant aspects of cognitive development (section 7.3), this section
is cursory and broad. While it is undoubtedly true that increased
abilities for joint attention, self-regulation, social interactions,
exploration, and language play important roles, the target article
leaves the details implicit, and it is unclear whether developmental
changes in those abilities would constitute a difference in kind or
merely a difference in degree.

One key cognitive capacity to investigate is social learning, the
driving force of human cumulative culture (e.g., Boyd & Richerson,
1995; Henrich & McElreath, 2003; Tomasello, Kruger, & Ratner,
1993). Infants and children readily engage in social learning,
imitating others” actions in ways that vary in their fidelity to the
model and selectivity for the models they imitate (see e.g., Gweon,
2021; Over & Carpenter, 2012) and, in some cases, the content they
learn (e.g., Barrett & Broesch, 2012; Wertz, 2019). These social
learning “biases” reflect the complex underlying structure of social
learning systems. Social learning biases are also present in adult-
hood and show similar selectivity for certain types of content (e.g.,
information pertinent to survival; Stubbersfield, Tehrani, & Flynn,
2015) and for learning from certain models (e.g., favoring infor-
mation from prestigious individuals; Jiménez & Mesoudi, 2019;
conforming to the majority/plurality; Morgan, et al.,, 2012).

Is the psychology of social learning meaningfully different in
children and adults? Pursuing this question can clarify whether
children’s peer cultures are fundamentally different from adult
cultures. One possibility is that the social learning psychology itself
differs between children and adults. For example, perhaps there
are biases present in childhood that are absent in adulthood
(or vice versa). Alternatively, perhaps the social learning psy-
chology remains qualitatively the same across development, but
other related cognitive mechanisms differ, particularly capacities
that would facilitate innovation. A potential candidate is artifact
reasoning, which seems to undergo a shift during childhood such
that younger children do not show functional fixedness when
reasoning about artifacts, while older children and adults have
difficulty overlooking the intended function of an artifact in order
to use it in a novel way (German & Defeyter, 2000). Another
candidate is developing linguistic abilities, which famously narrow
and become less flexible with age (e.g., Hakuta, Bialystok, & Wiley,
2003). Finally, it may also be the case that the same learning biases
are at play in both child and adult cultural transmission, but
operate differently owing to their interaction with cultural norms.
For example, the tendency to copy prestigious individuals is well
established, yet understandings of who exactly is prestigious and
worth copying may vary with age. Prestige can be determined by
direct observation of someone’s success or by learning which cues
are important for signaling success (Jiménez & Mesoudi, 2019), but
our degree of exposure to these cues will vary with age, as will what
our cultural group or subgroup deems as success. As a result, Peppa
Pig may seem prestigious to a 5-year-old, but not to his mother.

Lew-Levy and Amir make a convincing case for the importance
of child peer cultures in human cultural evolution; however, what
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looks prima facie to be distinct may simply be one among the broad
suite of subcultures in the human cultural tapestry. In order to
make a clearer argument for the distinctness of child peer cultures,
we argue that further elucidation of the distinct (or not) psychology
underlying peer cultures is required.
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Abstract

Lew-Levy and Amir emphasize the importance of peer cultures in
understanding children’s active roles in preserving and trans-
forming cultural knowledge. We review research highlighting
peer teaching as a specific mechanism through which peer culture
is maintained and transmitted. We argue that understanding peer
teaching is essential to the broader understanding of cultural
continuity and change.

Lew-Levy and Amir emphasize peer cultures as central to
understanding cultural evolution and human life history, sug-
gesting peer cultures as a key feature allowing for children’s active
participation in cultural preservation and transformation.
Challenging the adult-centric view of cultural evolution, the
authors highlight children’s role in innovation and peer culture
transmission and provide an overview of how social norms are
largely learned from peers. However, the specific mechanism of
the transmission process remains largely unexplored by the
authors. Although Lew-Levy and Amir acknowledge horizontal
transmission as supporting the spread of peer culture, it is
important to emphasize that young children are equipped with
the cognitive and social skills to disseminate and preserve cultural
knowledge through peer teaching. We highlight some recent
support for how selective information transmission and cultural
variability impact children’s peer-teaching practices within and
across societies. We argue that a deeper understanding of peer
teaching is essential to understanding the transmission of peer
culture.

Young children engage in spontaneous teaching without
explicit instruction and respond to their learners’ performance to
teach selectively (Strauss, Ziv, & Stein, 2002). Not only do they
consider their learners’ knowledge, goals, and competence, but
they also adjust their teaching based on their learners’ knowledge
states (e.g., Baer & Friedman, 2018; Bridgers, Jara-Ettinger, &
Gweon, 2020; Davis-Unger and Carlson, 2008; Gweon & Schulz,
2019; Ronfard & Corriveau, 2016; Qiu et al., 2024; Qiu et al., 2025)
and the extent to which the to-be-learned information could be
acquired first-hand (Ronfard, Was, & Harris, 2016; Ronfard &
Harris, 2018). This adaptability ensures that cultural knowledge
and social norms are transmitted effectively by allowing children to
modify their explanations and the level of guidance they provide to
peers. By the age of 4, children consistently choose and convey
information that aligns with their learners’ needs (Bridgers et al.,
2020; Gweon & Schulz, 2019; Pueschel et al., 2023).

Children’s ability to effectively transmit cultural knowledge
through peer teaching necessitates that they engage in mental state
reasoning to infer the appropriate amount and specific content of
the information provided to support effective learning of others
(Bass et al., 2019; Corriveau, Ronfard, & Cui, 2018; Jeong & Frye,
2025; Strauss & Ziv, 2012; Strauss et al., 2002; Ye, Heyman, & Ding,
2020). By tailoring their teaching based on their learners’ needs,
children demonstrate an early capacity for perspective-taking and
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pedagogical sensitivity — skills that are essential for effective
knowledge transmission. Beyond considering their learners’ epi-
stemic states when making decisions about what and how much
information to transmit to others, peer teaching behaviors may
also be shaped by interpersonal relationships and social alliances.
For instance, children may strategically withhold information
when teaching outgroup members to maintain ingroup loyalty
(e.g., Liberman & Shaw, 2018; Misch, Over, & Carpenter, 2016).
They may also be more motivated to elaborate, scaffold, or repeat
explanations when interacting with friends or familiar peers than
competitors or peers outside their social group (e.g., Over, 2016).
Selective peer teaching fosters an environment where knowledge is
not only passed down but also actively reshaped and reinforced
within the peer group, allowing peer culture to remain dynamic
and responsive to new social and environmental contexts.

Moreover, children’s peer-teaching practices are marked by
within- and between-culture variability. For example, 6-year-old
Japanese children are more likely than their German peers to
choose to teach an ignorant learner (Kim et al., 2018). Similarly, the
type of teaching practices impacts US and Chinese children’s
approach to their engagement in their own teaching. Three- to 7-
year-old Chinese children differed in their teaching practices
depending on whether they were exposed to “traditional” or
“Westernized” teaching practices at school (Ye et al.,, 2025). One
contributing factor to these cultural differences is the pedagogical
beliefs and practices children encounter at home and in school:
often referred to as ethnotheories (Harkness & Super, 2015). Such
exposure likely shapes children’s understanding of the basic
process of teaching and the specific strategies they employ when
engaging in peer teaching (e.g., LeVine et al., 2012; Visscher, 2010).

These findings suggest that one reason peer cultures vary
according to the social environment in which children are situated
is because peer teaching is deeply embedded in children’s socio-
cultural contexts. Specifically, the children’s approach to peer
teaching and interaction reflects the broader values emphasized in
their communities. As just one example, collectivist cultures that
value social harmony may encourage teaching that supports group
cohesion (Liu & Elicker, 2005; Paine, 1990; Pang & Richey, 2007),
whereas individualist cultures may emphasize autonomy and
performance (Pang & Richey, 2007; Qi, 2022). Investigating such
cultural differences in peer teaching offers a more nuanced
understanding of peer culture as a dynamic and socially con-
structed system rather than a uniform developmental
phenomenon.

In sum, understanding peer teaching is crucial for under-
standing the transmission of peer culture and cultural evolution.
Prior research has provided valuable insights into how children
teach, but much of this work has focused on structured or
experimental settings. What remains underexplored are the ways
in which children engage in teaching within naturalistic peer
interactions — an important gap that the authors highlight, which
future research would benefit to address. Although the authors
offer a compelling argument for recognizing children as active
participants in cultural transmission, their discussion largely
overlooks the specific mechanisms through which peer culture is
maintained and evolves. Peer teaching offers a clear lens to
examine these processes. Through peer teaching, children not
only transmit information but also reinforce and reshape peer
culture in ways that align with their broader cultural context.
Incorporating peer teaching into the study of peer cultures can
enhance our understanding of the types of information children
transmit and the specific strategies they use for cultural
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transmission - revealing the strategic and adaptive nature of peer
culture. Recognizing this process of peer teaching is essential to
capturing the complex role of children in actively sustaining and
transforming culture. Future research should aim to investigate
peer teaching as a key mechanism in the transmission and
evolution of peer cultures.
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Abstract

Lew-Levy and Amir propose that children’s peer culture plays a
bidirectional role in cultural evolution. Here, I propose (1) that
norm enforcement strategies deserve a more central role and (2)
that these strategies emerge earlier in development than sug-
gested. Recognizing these early behaviors offers a deeper
understanding of how peer cultures develop and how even young
children actively shape their cultural landscape.

Lew-Levy and Amir present a compelling argument that children’s
peer culture plays a bidirectional role in cultural evolution, acting
both as a product of cultural forces and as a driving influence on
them. Their target article effectively highlights the role of ado-
lescents in mediating between peer and adult cultures and
acknowledges mechanisms such as gossip and storytelling in the
transmission of peer norms. Although the authors touch on these
strategies briefly, emerging work suggests it is important to more
fully consider the developmental trajectory and foundational
importance of norm enforcement mechanisms (e.g., gossip) as
tools that even young children use to negotiate, reinforce, and
shape group norms. In this commentary, I expand upon their
framework by proposing an additional two key points. First, norm
enforcement strategies emerge far earlier in childhood than the
target article suggests. And second, these strategies deserve a more
central role in understanding how peer culture is formed, sus-
tained, and transmitted.

Norm enforcement strategies — such as protest, tattling, and
gossip — emerge early in childhood and serve as foundational tools
for regulating social behavior and maintaining group cohesion.
Protest involves directly confronting peers about norm violations,
often expressing disapproval of unfair or inappropriate behavior.
While effective, protest can carry social risks, especially when
directed at more dominant individuals (Ingram, 2014). Tattling, by
contrast, is a less confrontational strategy in which children report
transgressions to authority figures or other peers, thereby
enforcing group norms without direct conflict (Vaish et al., 2011;
Yucel & Vaish, 2018). Gossip, evaluative communication about
others, represents a more sophisticated and decentralized form of
norm enforcement (Engelmann, Herrmann, & Tomasello, 2016;
Fine, 1977; Kéymen & Engelmann, 2022). By circulating evaluative
information within the peer group, gossip allows children to shape
reputations, influence alliances, and regulate behavior - all without
direct confrontation or adult oversight. Taken together, these
distinct strategies reflect peer-driven mechanisms for norm
learning and enforcement, with particular relevance for under-
standing how children participate in the cultural innovation and
transmission that Lew-Levy and Amir emphasize.

A growing body of research demonstrates that children engage
in these norm-relevant behaviors and language well before ado-
lescence. Protest, tattling, and gossip are not only fundamental to
early peer culture but are also observable between ages three and
five (Engelmann et al., 2016; Hardecker et al., 2016; Schmidt &
Tomasello, 2012; Vaish, Missana, & Tomasello, 2011; Yucel &
Vaish, 2018). These behaviors are argued to serve multiple social
functions, including regulating peer behavior, articulating implicit
group expectations, and reinforcing shared values (Tomasello,
2016, 2019; Yucel & Moulder, 2024). While Lew-Levy and Amir
rightly emphasize the role of adolescents in language-based
innovation and cultural mediation, such a focus may underplay the
significance of early peer interactions in laying the groundwork for
these later dynamics. As gossip becomes increasingly central in
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early to middle childhood, it represents another form of horizontal
transmission — the peer-to-peer dissemination of cultural knowl-
edge and social norms - that occurs largely outside the purview of
adult authority. In this way, norm enforcement is not merely a
reactive response to violations but a formative process through
which children co-construct and sustain their cultural
environments.

Protest, tattling, and gossip form a dynamic and devel-
opmentally unfolding toolbox of strategies through which chil-
dren enforce, internalize, and transmit group norms. Protest
enacts immediate correction, tattling delegates enforcement to
external agents, and gossip sustains broader cultural cohesion by
influencing reputations and social affiliations. These strategies do
not simply reflect cultural norms; they actively construct and
shape them. By participating in these practices from a young age,
children can contribute meaningfully to the evolution and
maintenance of peer culture, thereby participating in the broader
processes of cultural transmission and transformation. Future
research would benefit from examining how these strategies
unfold across developmental stages and vary across sociocultural
contexts, such as differences in the value placed on individual
assertiveness versus group harmony, or in adult involvement in
peer conflict, to better understand how children’s norm
enforcement behaviors both reflect and shape local peer and adult
cultural practices. Doing so would further illuminate the deeply
embedded role even young children play in the ongoing process
of cultural evolution.

Recognizing the developmental trajectory of norm enforce-
ment strategies allows for a richer understanding of how peer
cultures emerge and evolve and how children, long before
adolescence, serve as active contributors to the cultural
landscape.
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Abstract

In our target article, we proposed that children are not merely
recipients of adult culture but actively produce and maintain their
own peer cultures, which may help communities navigate rare yet
pivotal episodes of social and ecological change. Commentaries
from across the social and biological sciences expanded this
framework, situating peer cultures within developmental, evo-
lutionary, and comparative contexts. They emphasized the
diversity of peer cultures, the communicative systems and
transmission mechanisms that sustain them, and introduced new
approaches for identifying them - from formal evolutionary
models to research in non-human species and the archaeological
record. In this response, we synthesize and build on these con-
tributions by addressing questions about the scope and influence
of peer cultures within the broader processes of cultural evolution
and by outlining future directions for a more unified, cross-
disciplinary science of peer cultures.

R1. Introduction

We thank all of the commentators for their thoughtful and wide-
ranging responses. The breadth of engagement across diverse
disciplines - spanning anthropology, archaeology, psychology,
folklore studies, animal behavior, and formal modeling - reflects
the broad relevance of peer culture to numerous lines of inquiry
and underscores the merits of greater cross-talk and integration
across fields. If every commentary here inspired even one study, we
would be well on our way to establishing the cultural evolution of
peer cultures as a subfield in its own right.
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Taken together, the commentaries reflect a diverse range of
perspectives on the role of children and peer cultures in the human
story — some extending and endorsing our central argument,
others interrogating its function and limits. In our reply, we first
highlight and engage with proposed extensions across two levels of
analysis. Specifically, in Section 2, we address ontogenetic exten-
sions, exploring how peer cultures may vary across societies and
the mechanisms that regulate them. In Section 3, we address
phylogenetic extensions, linking our arguments to formal evolu-
tionary modeling, comparative non-human animal work, and
archaeology. Finally, in Section 4, Open Questions, we address
comments about the definition, scope, and plausibility of peer
cultures as explanatory constructs, as well as the conditions under
which children may (or may not) contribute to cultural innovation.

R2. Ontogenetic extensions
R2.1. Contextual variability and peer culture responsiveness

Commentators highlighted that peer cultures are far more per-
vasive, contextually diverse, and culturally variable than we ini-
tially emphasized. Children construct peer cultures within the
varied social, economic, and ecological landscapes they inhabit,
responding to the specific affordances and constraints of each. A
comprehensive study of children’s peer cultures should thus
include a wide range of cultural settings, industrialized societies
among them.

Greenfield draws attention to the contextual features that
contribute to children’s cultural innovations. Her long-term
research among Zinacantec Maya communities suggests that
children’s creative expression in weaving, once highly constrained
by traditional conformity in textile design, expanded dramatically
with increased schooling and participation in market economies.
She argues that, rather than emerging in all environments,
children’s innovative capacities are culturally variable. We agree
that not all environments are conducive (or tolerant of) cultural
innovations, and indeed that in some contexts, innovations may be
actively discouraged, such as among the Maya, where in the early
1970s, to be “different” was to be “bad.” We see this not as a
recession of peer culture, but as a reflection of its responsiveness to
socioecological variables. Just like adult cultures, peer cultures
mirror the affordances and constraints of their environments.

It’s also possible that, in settings where conformity is highly
valued, children experiment with alternative practices and ideas
within the safety of their peer groups, even if those differences
remain invisible or undervalued by adults. These small departures
can persist within peer cultures until broader conditions make
them legible to the wider community. In the Mayan example, we
wonder whether, prior to market integration and schooling
changes, children developed novel weaving designs during play
activities outside of the purview of adults, even if these were not
integrated into formal textile production. If they did, this would
provide evidence that peer cultures not only mirror the present but
also anticipate future shifts, preserving and refining emergent
forms of behavior that may later be recognized as innovations.
Importantly, Greenfield points out that it was Mayan adolescents
who were the first to use the term “different” in a positive way. We
note that across cultures, adolescents often seem most open to
adopting market-based innovations. For example, Bolivian
Tsimané acquire a majority of their market-based skills in ado-
lescence (Schniter et al., 2015). Further, in a recent study, Lew-Levy
and colleagues found that Congolese BaYaka and Bantu
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adolescents showed shifting norms regarding the sharing of money
with increased market integration. Together, these findings suggest
that adolescents and their peer cultures may play a dispropor-
tionate role in adapting to market integration, a pattern that would
benefit from further study.

Kong and Ding further suggest that, in contexts where con-
formity is prized, children’s innovations may take on more subtle
forms, expressed through style, language, or humor rather than
overt departures from adult norms. Specifically, in East Asian peer
cultures with high parental and institutional control, children
frequently develop more covert and coded forms of peer culture,
shifting their creativity into digital and semi-private “third spaces.”
These hidden forms of play and communication demonstrate that
even in constrained settings, peer cultures still emerge. We would
like to point out another example of peer culture emergence in
the face of high institutional control. From the 1880s until World
War II, Navajo children were forcibly sent to boarding schools
where English was compulsory, and children who spoke Navajo
among themselves were punished (Schaengold, 2004; Velupillai,
2015). Yet, as linguist Schaengold demonstrates (2004), in secret,
children at these boarding schools continued to speak Navajo with
each other, preserving their language to the best of their abilities in
the face of severe pressure. Having been sent to boarding school
from a young age, most children’s knowledge of Navajo was
incomplete. So, they often substituted unknown Navajo words with
English ones, creating a “code” - a mix of Navajo and English —
which also became a means of communicating back home with
other boarding school survivors. Between the 1950s and 1970s,
Bilingual Navajo stabilized as a language distinct from Standard
Navajo and is now the main Navajo language spoken by
many. Here, peer cultures helped retain and even refine a huge
swath of cultural knowledge despite grave threats from adults.
Understanding how children manufacture physical or virtual third
spaces and how peer cultures covertly arise, adapt, and are
transmitted within these spaces offers a promising direction for
future research.

Lancy complements this discussion through an assessment of
street children’s cultures, offering a case study where children’s
autonomy is not restricted but instead expanded by necessity.
Without adult or institutional oversight, these groups teach one
another through apprenticeship, building shared repertoires of
skill and moral understanding. Far from marginal exceptions, such
groups reveal children’s impressive organizational and pedagogical
capacities when completely unregulated by adults, demonstrating
how peer cultures can generate complex cultural forms related to
education, cooperation, and creativity even under extreme con-
straints. Further, through their migration patterns, street children
transport with them new ideas and material culture between urban
and rural settings. Future research should investigate how child-
ren’s migration - in the presence and absence of adult caretakers —
shapes the circulation and adoption of novel peer culture forms.

Drawing on their work with Ethiopian Koygu transitional
hunter-gatherers, Nyangatom pastoralists, and Central African
Aka hunter-gatherers, Bira and Hewlett describe how culturally
constructed niches shape peer culture diversity. Where cultural
schemas reflect hierarchical social values, such as among the
Nyangatom, teaching from adults is more widespread. In contrast,
among the egalitarian Koygu, adults minimize their interventions
into children’s learning. These conditions may suppress peer group
transmission among the former and amplify it among the latter.
Echoing the example of high-control East Asian communities
above, we would like to note that even in the face of non-supportive
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cultural schema, peer cultures can covertly emerge. For example,
among Masai pastoralists, Tian (2025) reports that community
elders regarded play as an unworthy topic of inquiry, with some
noting that they themselves had not engaged in play during
childhood. Nonetheless, Masai children guided Tian in observing
how and when they played away from adult supervision. Thus,
while we agree that cultural schemas contribute to diversity in peer
cultures, we propose that they also influence the extent to which
peer cultures are overt or concealed, thereby shaping their visibility
and our capacity to study them.

Bira and Hewlett also argue that the size of settlement patterns
shapes who children can interact with. They show that larger
settlements among the Koygu offer more opportunities for peer
group interaction. We additionally note that, in larger settlements,
children have more opportunities to assort with same-aged peers,
allowing them to play competitive games, which are rarer in
mixed-aged groups due to large variations in skill level (Draper,
1976; Edwards & Whiting, 1988; Lancy, 1984). Further, in larger
settlements children are more likely to segregate into same-gender
playgroups (Lew-Levy et al., 2020). As demographic shifts occur,
it’s possible that in some communities, children’s social experi-
ences diverge quite dramatically from their parents. In these cases,
it could be that children’s peer group play becomes the site of novel
social norms (such as a trend toward hierarchy or gendered seg-
regation), which may have downstream effects for the next gen-
eration’s societal schema (Cannon, 2023). Takada adds to this
discussion, arguing that mixed-age groups also allow for younger
children to observe and imitate older children. He asks: What
happens when same-aged groups begin to outnumber mixed-aged
ones? This is an important question for the study of both peer
culture and cultural evolution more broadly, especially in the face
of increasingly formalized institutions that segregate children
almost exclusively into same-aged peer groups. Future work should
examine how these demographic and institutional shifts reshape
the cultural ecology of childhood, influence the balance between
cooperation, competition, and hierarchy in peer groups, and how
peer cultures are produced and transmitted in these contexts.

Finally, Burdett and Fong point out that our target article
primarily focused on children in small-scale societies and that not
enough attention was paid to children in urban settings (a point
also echoed by Miu et al.). Our rationale for this choice was to
highlight instances of peer cultures in communities understudied
in child development (Amir & McAuliffe, 2020; Henrich et al.,
2010; Nielsen et al., 2017). We acknowledge, however, that this
emphasis underrepresents how peer cultures manifest in indus-
trialized environments and, as Burdett and Fong observe, may
inadvertently give the impression that peer cultures are less
prevalent there. A more holistic study of children’s peer cultures
should sample broadly across cultural settings, including indus-
trialized ones. The commentaries addressed above go some way in
correcting this bias.

R2.2. Communication, social regulation, and cognitive
development

Several commentaries focused on distinct communication and
social regulation systems at the heart of peer culture, which
function to enforce norms, generate knowledge, and negotiate
meaning. In turn, such peer interaction shapes children’s devel-
oping social cognition and moral reasoning. Together, these
commentaries highlight peer groups not merely as sites of cultural
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transmission and innovation, but as developmental engines in
which cognition and culture evolve together.

Yucel highlights norm enforcement strategies — such as protest,
tattling, and gossip - as key mechanisms of moral regulation and
identity formation in peer cultures. In her view, these strategies do
more than police behavior - they also construct the moral land-
scape of the group, signaling what kinds of actions, alliances, and
identities are valued. We agree that this rich social ecosystem
deserves closer empirical attention, especially the study of how peer
groups influence children’s developing moral reasoning capacities
and emerging sense of identity. An informative study, for instance,
could consider how the content of peer gossip varies across cultures
and ages, revealing which underlying social values are most salient
in peer cultures at different stages of development.

Building on the idea that social dynamics shape what and how
children learn, Langenhoff et al. highlight disagreement as a
productive communicative mechanism within peer cultures.
Rather than undermining cohesion, disagreements invite children
to articulate reasons, defend positions, and co-construct new
understandings. We add that these sorts of interactions are likely
even more useful in peer settings where adults are not actively
present and unable to intervene to resolve disagreements by
providing correct answers. Langenhoff et al. further point out that
research has overwhelmingly focused on domains of knowledge
that are “already known” and that are typically taught by adults.
Open-ended domains, where children can co-construct new
knowledge with peers, remain understudied, even though they
likely offer rich ground for peer cultural innovation.

Tomasello extends this point, arguing that social interactions
among peers differ fundamentally from those between children
and adults. Within peer settings, authority is flattened, and chil-
dren must negotiate meaning, coordinate perspectives, and reach
consensus without relying on deference to expertise. These
dynamics, which rely on argumentation (and often disagreement,
as Langenhoff et al. point out), are critical social experiences that
are formative in children’s emerging understanding of morality
and of collaboration. One could even make the stronger claim, d la
Piaget (1948), that peer interactions are not only helpful for
internalizing and understanding the moral world but are actually
necessary. Further, through their peer negotiations, children can
develop novel moral norms and reasoning skills that do not exist in
adult cultures. The ways in which children collaboratively engage
in moral reasoning in peer interactions and the mutual develop-
ment of culture and cognition in early life are a fruitful avenue for
future research.

Similarly, Burdett and Fong argue that peer interactions pro-
vide unique social learning opportunities. They cite experimental
work showing that through peer interactions, 3-4-year-olds can
innovate complex tools that were not achieved when working alone
or when working dyadically with an adult (McGuigan et al., 2017).
The authors suggest that a greater emphasis on the bidirectionality
of peer interaction and cognitive development would add an
important dimension to the study of peer cultures. We agree that
the relationship between peer interaction and cognitive develop-
ment is reciprocal: peer interactions not only depend on social-
cognitive capacities, such as theory of mind and perspective-tak-
ing, but also serve as the very context in which these capacities are
refined. The ability to interpret others’ intentions, manage dis-
agreement, and coordinate shared goals is both a prerequisite and a
product of peer cultures.

Gabora and Beckage’s commentary offers a novel lens on how
peer interaction shapes cognition, emphasizing mental rather than
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social networks. They argue that cognitive development can be
modeled as an autocatalytic process in which children’s ideas —
once linked and exchanged within peer groups - mutually
reinforce one another, producing self-sustaining cycles of con-
ceptual growth. This framework elegantly formalizes what many
developmental theorists have described qualitatively: collaboration
among children allows them to reconfigure shared understandings
and, in doing so, reshape their own epistemic architecture, ena-
bling “each new generation to escape the mental ruts of the pre-
vious.” Peer cultures, then, function as collective engines of
conceptual reorganization, where children’s interactions not only
generate new cultural forms but also catalyze the emergence of
increasingly integrated cognitive systems.

R2.3. Mechanisms of transmission

A rich set of commentaries focused on modes of transmission
within peer groups, exploring how factors such as peer teaching
and social status help maintain and regulate peer cultures.
Together, these commentaries reveal that the transmission of peer
cultures is shaped by a complex interplay of hierarchy, teaching,
and motivation. They collectively push the study of cultural evo-
lution beyond simple models of imitation and toward a richer
account that recognizes children as active teachers, selective
learners, and self-motivated innovators.

Vasquez brings attention to the social hierarchy of peer groups,
suggesting that social rank plays an important role in which cul-
tural products are retained and transmitted. That is, just as chil-
dren are attentive to social factors such as prestige when deciding
which adults to learn from, they are almost certainly applying these
same judgments to their own peer groups, with implications for
how peer cultures change and spread. We endorse Vasquez’s
suggestion that social learning biases (e.g., as reviewed in Kendal
etal., 2018) are likely highly influential in peer cultures and second
the call for more work on this topic. Importantly, we would like to
add that peer cultures may have their own prestige valences, which
are distinct from those of adults. For example, “class clowns” —
students known for using disruptive humor or comical behavior in
school settings — have been shown to score highly in leadership as
well as peer-conferred social status (Damico & Purkey, 1978; Ruch
et al,, 2014; Wagner, 2019). Class clowns are also considered rule
breakers who challenge adult-dominated power structures overtly
and covertly, signaling allegiance to the peer group rather than to
institutional authority, and their comic talent is directly related to
perceived leadership (Ruch et al.,, 2014; Wagner, 2019). Taken
together, this evidence suggests that different social characteristics
can be leveraged into prestige within peer cultures and that these
may differ from dimensions of prestige valued by adults in the
same communities. We believe there are rich research questions to
pursue in this arena, using, for instance, longitudinal or network-
based methods to trace how innovations move through peer
groups and how social factors like prestige amplify or sup-
press them.

Corriveau et al. also underscore the importance of social status,
highlighting not just social rank but also group membership as a
key determinant of how and among whom cultural transmission
takes place. But for Corriveau et al., these dynamics affect not just
peer learning but also peer teaching. They draw from a rich lit-
erature documenting the sophisticated ways in which children
(spontaneously) teach one another, facultatively adjusting their
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teaching based on the learner’s knowledge states. This point is
reinforced by Bira and Hewlett’s observational data among chil-
dren in small-scale societies — which suggest that child-to-child
teaching occurs in nearly half of all learning events — and by Qiu
and Moll’s commentary, which highlights the sophisticated nature
of children’s teaching capacities. Corriveau et al. further suggest
that “children may strategically withhold information when
teaching outgroup members to maintain ingroup loyalty.” This is a
compelling example of the in-group psychology we discuss in the
target article (Section 7.3), which begins to emerge around age
three and is further expressed through selective teaching — deciding
who to teach and who to ignore. We fully agree with the authors
that peer teaching is an overlooked but critical component of
children’s cultures and that naturalistic studies of peer teaching are
lacking (but see Boyette & Hewlett, 2017; Lew-Levy et al., 2020;
Maynard, 2002). Studies that focus on the nuances of how culture
is taught and negotiated between children can help us better
understand the active role that children play in cultural evolution.

In addition to questions of who peer cultures are learned from,
an open question concerns which cultural products are most likely
to spread. Perez et al. argue that, as children are cared for and
provisioned by adults, the necessity of engaging in extrinsically
motivated activities is reduced, allowing individuals to rely more
on intrinsic motivational systems — those that are inherently sat-
isfying, as opposed to those driven by external rewards or pres-
sures. This motivational landscape shapes which peer cultural
products emerge and endure: practices that are intrinsically
engaging, for example, that are playful, challenging, or socially
rewarding, are more likely to crop up. This perspective offers a
useful complement to models of cultural transmission that
emphasize efficiency or utility, suggesting instead that the per-
sistence of peer-created culture may depend as much (or even
more) on its motivational appeal as on its functional value.

Further, we found great value in Perez et al.’s argument that as
children age, their intrinsic motivations also mature, leading to
downstream changes in peer cultural products. Specifically, they
recontextualized the Matses case study from the target article,
arguing that fishing proficiency may have been a byproduct of
intrinsic motivation to explore the river. This interpretation
underscores how intrinsic motivations in childhood can seed
behaviors that later acquire extrinsic utility. It further highlights a
developmental continuity between play and production and sug-
gests that peer cultures may serve as incubators of future adaptive
skills, where exploration today becomes expertise tomorrow. In
other words, practices that originate as intrinsically motivated play,
experimentation, or collective problem-solving may later crystal-
lize into enduring adult traditions, skills, or institutions.

Lastly, Bira and Hewlett extend our discussion of transmission
mechanisms to highlight two forms of group transmission: con-
certed transmission, in which multiple group members commu-
nicate the same skill or knowledge to an individual, and cumulative
transmission, in which children acquire skills or knowledge
through repeated, multimodal interactions with several group
members over time, each encounter building on prior experience
and progressively scaffolding mastery. They argue that these forms
of transmission are key for maintaining the stability of peer culture
over time, drawing from rich observational data of Koygu,
Nyangatom, and Aka children’s lives to illustrate these differing
modes. These understudied transmission pathways represent new
conceptual tools for understanding how learning is socially
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distributed and how peer cultures sustain coherence across
generations.

R3. Phylogenetic extensions
R3.1. Formal modeling of peer cultures

Several commentators extended our framework into the realm of
formal modeling, outlining new approaches that could help specify
how peer cultures emerge, stabilize, and evolve. Across these
contributions, there is a consensus that models of cultural evo-
lution should not treat children merely as noise or passive
transmitters in cultural systems but as dynamic agents whose age-
structured interactions shape the tempo and trajectory of cultural
change.

Perez Velilla and Smaldino argue that the influence of child-
ren’s cultural experimentation is not constant across settings but
modulated by the surrounding “risk landscape.” In low-risk,
buffered environments — where the cost of failure is minimal -
exploratory peer-driven learning strategies can flourish, generating
and spreading novel solutions. Conversely, in high-risk contexts
where mistakes are costly, conservative social learning and vertical
transmission tend to dominate, constraining the space for peer
innovation. This framework provides an elegant way to formalize
the ecological conditions under which peer cultures are most likely
to act as engines of adaptation, offering a bridge between devel-
opmental plasticity and population-level cultural dynamics
(Frankenhuis & Amir, 2022). Their commentary also converges
with Greenfield’s argument that shifting socioecological
conditions, such as transitions from subsistence to market
economies, systematically alter the cultural value of innovation
itself. Both perspectives emphasize that the expression and
transmission of peer cultures are context-dependent, varying with
the risks, affordances, and incentives present in children’s social
and ecological environments. We’d further like to note — as Perez
Vellila, Smaldino, and colleagues also recently posited (2025) - that
the risk landscape itself changes across development, as children
are provisioned by adults and alloparents, the latter of whose care is
increased in harsher environments (Martin et al., 2020). Similarly,
in our recent work, we evaluated the role of climatic variability in
shaping children’s activities across twelve forager and mixed-
subsistence populations (Lew-Levy et al., 2022). We found that
localized risks, such as water availability and predation, did relate
to how children participated in activities such as domestic work
and childcare, but we found no relationship between localized
risks and food production. This may be because children’s social
groups - including foraging with peers - offer a way to buffer food
production risks through collective risk pooling. These findings
support the notion that the risk environment itself varies across the
lifespan and that social mechanisms can help buffer those risks.

Deffner et al. argue that bridging theoretical models and real-
world data is essential for evaluating how peer cultures influence
cultural change. They propose the rise of plant-based diets as a case
study for modelers to explore, noting that youth have driven these
diets as a form of climate activism. In Germany, for instance,
adolescents are 2.5 times more likely than adults to be vegan or
vegetarian. This case study highlights an important mechanism
through which children and adolescents may shape the trajectory
of cultural evolution: not necessarily by inventing new domains of
culture, but by reorganizing existing ones around new values or
practices that can influence broader society. Deffner et al. also
emphasize that studying culture change requires attention to
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factors such as population size and age structure. To this latter
point, we would like to offer another relevant case study: In the
1950s, Canadian children born in the post-WWII baby boom were
raised in relative affluence in a political climate that emphasized
freedom in opposition to the Cold War (Owram, 1997). Under
these conditions, peer cultures thrived. By the 1960s, the genera-
tional identity such peer cultures cultivated “was sufficiently
forceful [...] to challenge the credibility of the adult world”
(Owram, 1997, p. 217), leading to the radical politics of the era (e.g.,
nuclear disarmament, anti-war, feminism).

Deftner et al. further argue that, while accounting for pop-
ulation size and age structure necessarily increases model com-
plexity, it also allows for a more accurate representation of how
cultures evolve. The authors outline clear steps for modeling the
transmission of norms (including diffusion from young innovators
through homophilic networks), estimating parameters from
longitudinal or historical data, and simulating interventions to
promote climate-friendly behaviors. We support this approach
and hope that the case studies in our target article, and those
offered by commentators, provide a foundation for such generative
models.

Morin offers a conceptual complement to these modeling
efforts through the notion of selection for proliferation. He argues
that peer cultural forms often spread not because they are nec-
essarily efficient or adaptive, but because they are easily reproduced
- through repetition, visibility, or emotional resonance. Combined
with the high turnover of peer groups, this creates a distinct cul-
tural milieu: many traditions are short-lived and disappear quickly,
but some are so good at spreading, they are retained for very long
periods of time. In other words, high turnover increases the
variance in how long traditions last. The overall result is a small set
of highly “proliferative” children’s traditions (like certain play-
ground games, songs, or jokes) that can endure just as long as some
adult cultural traditions, even though the population of children is
constantly changing. This mechanism offers a powerful way to
reconcile the apparent instability of peer cultures with their sur-
prising continuity over time — an open question also raised by
Takada. Rather than viewing rapid turnover as a liability, Morin’s
account reframes it as a selective environment that privileges
transmissibility over function, producing a form of cultural evo-
lution optimized for engagement rather than efficiency. Echoing
Perez et al. and Takada’s argument that intrinsic motivations are
key for peer cultural engagement, Morin’s framework invites
cultural evolutionary models to move beyond utility-based
assumptions and to consider affect and play as central selective
forces in children’s cultural systems.

R3.2. Peer cultures among non-human animals

Several commenters extend the presence and function of peer
cultures to non-human animals. This perspective reinforces our
view that the developmental features of juvenility uniquely foster
cultural experimentation and that these dynamics are not limited
to humans.

Sueur et al. present a particularly comprehensive and vivid
account of non-human animal peer cultures, drawing on a wide
range of animal studies to argue that juvenile animals are not
merely passive learners but active agents of cultural innovation.
They document numerous cases where young individuals generate
behavioral novelties — from object play to tool use — that sub-
sequently diffuse through their groups. For example, juvenile
macaques have been observed initiating practices such as stone


https://doi.org/10.1017/S0140525X24001377

78 Response/Lew-Levy and Amir: Children as agents of cultural adaptation

handling and sweet potato washing, behaviors later adopted by
older members (Hirata et al., 2008). Altogether, their review makes
a compelling case that peer cultures are not uniquely human.

Gray similarly underscores the role of juvenile play as a crucible
for cultural innovation. He highlights another case study among
macaques (Tan, 2017), in which young macaques playfully began
to smash rocks together, perhaps just to enjoy the sound (led by
intrinsic motivations, as Perez et al. point out). At some point, the
rock-smashing among juveniles — and seemingly only juveniles —
gained instrumentality as a way to crack open shellfish, allowing
access to a nutrient-rich resource. When these juveniles matured
into adults, their behavioral repertoires matured with them and
were subsequently learned by new generations through imitation.
We agree with Gray that there may be rich avenues for research in
this domain, examining the role of play in downstream cultural
innovations.

McAuliffe and Thornton extend this comparative argument by
focusing on the mechanisms through which juvenile-led innova-
tions are transmitted within animal societies. They highlight three
possible routes: (1) juveniles may retain their learned behaviors as
they age, allowing those innovations to persist and eventually
diffuse through the group once the innovators reach adulthood; (2)
other individuals, regardless of age, may selectively adopt suc-
cessful juvenile practices, indicating that competence rather than
dominance can guide social learning; and (3) some species can
flexibly adjust their information-use strategies, with adults tem-
porarily relaxing age-based learning biases to acquire knowledge
from younger individuals when circumstances favor it. Together,
these pathways demonstrate that juvenile innovations need not
terminate within the peer domain but can, under the right social
conditions, permeate the broader cultural system of the group,
even in non-human species.

McAuliffe and Thornton also point out an interesting feature of
juvenility that may contribute to innovation: juveniles are often of
low rank and may therefore need to find creative ways to secure
resources that higher-ranking members need not seek. This social
positioning may in fact create ideal conditions for experimentation;
with less to lose and fewer expectations to conform to, juveniles may
exploit niches of opportunity overlooked by more dominant indi-
viduals. Such innovation from the margins mirrors patterns seen in
human peer cultures, where reduced oversight and marginal status
can likewise foster creativity and variation. For example, in many
hunter-gatherer societies, children develop specialized foraging tools
adapted to their smaller size and lesser strength, allowing them to
target food resources usually ignored by adults (see Pretelli et al.,
2024 for review). Framing juvenility in this way - as both a socially
and developmentally privileged context for exploration - reinforces
the idea that peer cultures, across species, function as engines of
adaptive novelty within broader cultural systems.

R3.3. Identifying peer cultures in the archaeological record

Several commentators turned to archaeology to examine how
children’s cultural contributions might appear - or fail to appear —
in the deep past. They noted that while identifying peer cultures
and children’s innovations in the archaeological record is difficult,
the study of contemporary children and their material culture can
provide new insights and help clarify how children contributed to
cultural evolution in human history.

Sugiyama argues that Homo tool industries show little evidence
of innovation, challenging the idea that children serve as agents of
cultural adaptation. She points to the strong, apparent
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conservatism of Acheulean tool industries produced by other
members of our genus, including H. erectus and H. heidelbergensis.
Sugiyama also cites research showing a gradual technological
transition from the Middle Stone Age to the Late Stone Age in the
African archaeological record. She concludes that, until the
European Upper Paleolithic, the cultural products of our ancestors
reflected continuity rather than innovation. Only in the Upper
Paleolithic, Sugiyama contends, do we see a sustained shift toward
novel developments in technology and symbolic expression —
including art, music, and personal ornamentation. She further
argues that this period coincides with longer lifespans and larger
social groups, which enabled cumulative knowledge transfer across
generations, particularly from grandparents.

The discontinuous view of behavioral modernity suggested by
Sugiyama’s commentary — emerging relatively abruptly in H.
sapiens rather than gradually across Homo - is challenged by recent
archaeological discoveries. Among Neanderthals, recent findings
suggest comparability of behavioral and cognitive capacities
(Maida, 2025) as reflected in evidence of technological diversity
and complexity in the lithic and organic record (Florindi et al.,
2024; Leder et al., 2024), creation of large structures (Jaubert
et al., 2016), and symbolic expression including engravings
(Leder et al., 2021). With regard to the Acheulean record and the
contention that there is little evidence of innovation among H.
erectus and H. heidelbergensis populations, Hopkinson et al. (2013,
p. 63) argue that this view “does not withstand scrutiny.” The
authors review considerable evidence for variability in the
Acheulean tool industry, including in handaxe morphology,
regional and temporal variation in early appearances of prepared
core reduction technology prior to the Middle Paleolithic, and
variability in the primary reduction of large cutting tools.
Hopkinson et al. further argue that local short-term variability
paired with long-term global stasis in Acheulian populations may
be explained by (1) relatively short childhoods in comparison to
later Homo, limiting opportunities for innovation on local scales,
and (2) small group sizes and limited network interconnectivity,
reducing the likelihood that innovations would spread between
groups. While the exact timing for the evolution of childhood
remains uncertain, through greater network connectivity and
longer pre-reproductive periods, innovations produced by H.
sapiens children could have been disseminated into the wider
regional social ecology of the Upper Paleolithic.

Further, our contention was not that peer cultures are the only
mechanisms by which communities adjust to change, and there is
undoubtedly an important role for grandparents in the human
story. However, dissociating the emergence of these two life history
stages is complicated, as the evolution of extended childhood and
postreproductive longevity likely co-occurred (Kaplan et al., 2000),
mutually reinforcing each other and creating new social and
cognitive conditions for cumulative culture. Where there were
grandparents, there were also children. A longer juvenile period
potentially afforded more time for exploration and horizontal
learning among peers, while longer post-reproductive lifespans
expanded opportunities for vertical and oblique transmission from
elders. Together, these life history shifts may have forged a
developmental bridge between innovation and retention - with
children introducing variation through play and experimentation,
and grandparents stabilizing and transmitting those successful
innovations across generations.

Sugiyama also draws on ethnographic evidence to argue that
children in diverse societies display respect and deference toward
adult authority. However, we note that such observations are
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typically made by adult ethnographers usually focused on adult
interlocutors. As Barker and colleagues observe, outside the pur-
view of adults, children can be strikingly irreverent toward adult
norms and cultural forms. Similarly, Coffey and Scaff demonstrate
that the presence of adults can obscure the full complexity of
children’s cultural production. We should not assume that chil-
dren always defer to adults or adult-generated culture when
beyond adult supervision.

Finally, we note that the absence of clear evidence for children’s
technological innovations does not necessarily imply their absence
from the process of cultural evolution. Assuming that children
were indeed not contributing much to technological innovation,
one explanation may lie in, as Mesoudi points out, higher
acquisition costs; it’s possible that children’s contributions to
complex technologies may have been hampered and that their
contributions are more likely in other domains (a point echoed by
Nielsen). However, it’s also possible that children did contribute to
technological innovations, but that these contributions are difficult
to recognize. For example, among the Papuan Gidra, children were
given finished bows, from which they would learn the manufac-
turing process through reverse engineering (Nishiaki, 2013).
Rather than produce innovative products, children may have
generated novel manufacturing processes, something unlikely to be
identified as such in the archaeological record.

Furthering this point, Snyder and Bandini argue that
archaeological traces of children’s activity may be present but
under-recognized. For instance, the small, irregular flakes, or
“practice pieces,” once dismissed as production debris may, in fact,
index moments of learning, imitation, and experimentation within
early peer groups. They outline concrete methodological steps for
identifying children in the archaeological record, such as exper-
imental knapping studies with contemporary children and fine-
grained analyses of artifact variability that might reflect learning or
play. Encouragingly, a number of archaeologists have already
begun to explore this space (Kilgore et al., 2025). In a recent
flintknapping study, for instance, children aged 8-11 took turns
learning to knap (Milks and Stileman, personal communication).
They were seated side by side, with every other child participating
in the first session, then switching places so their neighbors could
learn during the second session. The experiment leads, Annemieke
Milks and Finn Stileman, observed that during the second session,
the children who had already practiced began offering advice and
instructions — often unsolicited - to their neighbors, supporting
their learning through shared experience. While an adult
instructor was sometimes present to provide demonstration and
individual guidance, in his absence, children often stepped in to
take on that teaching role themselves. These observations vividly
illustrate the natural drive for peer teaching and learning, even in
apprenticeship contexts traditionally assumed to involve adult-
only instruction, such as those described by Fischer (1989) and
Takakura (2013).

Lastly, Miu et al. extend these insights into the domain of formal
modeling, offering tools that may eventually allow us to test
hypotheses about children’s roles in the archaeological record.
They argue that incorporating developmental parameters into
models of cultural evolution can help generate expectations about
what children’s cultural contributions might look like in the
material record, thus providing a theoretical framework for
interpreting the material traces of peer learning and innovation
(Miu et al,, 2025). We agree that material culture is an ideal focus
point for understanding children’s contributions to culture change
across contemporary cultures, both in the deep past and among
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our non-human kin. Further, material culture can provide insights
into individual variation in behavior: how tools are used, how toys
and small tools facilitate learning (Riede et al., 2018), and the role
of horizontal and vertical transmission in learning to manufacture
tools (Imamura, 2016; Jordan, 2015; Meyer et al., 2025), along with
population-level effects on network connectivity (Kline & Boyd,
2010) and environmental variability (Collard et al., 2013; Meyer &
Riede, 2025). Current databases, such as the Play-Object-Play
database (https://play-object-play.au.dk/), which surveys tools and
toys made for and by children in the ethnographic record, offer one
avenue for understanding developmental and cross-cultural pat-
terns in children’s object manufacturing and use, including within
peer cultures. Morin offers another corpus of material culture: he
suggests that online language data may now provide a novel and
enduring domain for tracking and assessing peer cultures. The
digital material record, from forum exchanges to collaborative
gaming and social media interactions, can open new empirical
terrains for studying how children learn, create, and circulate
cultural innovations. This suggestion underscores a potential shift
in developmental research - from inferring cognitive processes in
the past to directly observing cultural change in real time and at
scales previously inaccessible.

R4. Open questions

R4.1. Meta-theoretical considerations: Whose voice is heard,
and why does it matter?

Dutra argues that scholarship from the Global South - and scholars
based there - must be meaningfully integrated into the study of
peer culture evolution. We fully agree. The impetus for our target
article was shaped by such cross-contextual encounters: the ser-
endipitous discovery of Morin’s article on children’s traditions
(2010), for instance, recognized by Lew-Levy because of her flu-
ency in French; our reading of Bame Nsamenang’s work from
Cameroon (1992); and our sustained engagement with the com-
munities we have worked with for many years. Inclusion must
extend far beyond linguistic or geographic boundaries, and we are
optimistic that technological advances such as those that facilitate
long-distance engagement and translation will greatly support
these efforts.

Dutra also suggests our focus on autonomy in peer cultures may
be representative of hegemonic western thought. To clarify, our
usage of “autonomy” is actually most closely related to what
hunter-gatherer researchers term cooperative autonomy, often
defined as “a combination of obligations to the group and pro-
tections for individuals against coercion by others” (Endicott, 2011,
p. 81). This framing underlies our depiction of overlapping circles
in Figure 1 - reflecting our view that adult and peer cultures are not
wholly independent - and our argument that children’s con-
tributions to domains such as food security illustrate cooperation
rather than separation. In upcoming empirical work on peer
cultures, we plan to collaborate closely with in-country researchers
as co-designers and co-authors, and we encourage others to
similarly engage with local knowledge systems regarding the value
— or limits — of children’s peer groups in their societies.

Takada draws on Malinowski’s notion of the “small republic of
children” to argue that peer cultures function as political bodies
within which children collectively negotiate norms, resolve con-
flicts, and make decisions that balance individual autonomy with
group cohesion. What insights can we gain from children’s social
regulation mechanisms that could be applied to adult societies
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today? A few key features of peer cultures may be worth high-
lighting in this regard. First, peer cultures tend to be less
authoritarian, and while some age-based hierarchy does exist, it is
much looser than the hierarchy that structures most adult com-
munities. Power is often negotiated through consensus and mutual
respect rather than fixed authority. Second, children tend to retain
a high degree of individual autonomy, exercising choice within
collective frameworks that still value equality and inclusion. This
balance between independence and interdependence may offer a
useful model for how adult societies can foster cooperation without
reproducing rigid hierarchies. Third, children are buffered from
many of the risks and time demands encountered by adults, giving
them space for exploration and creativity. Economic initiatives that
offer social support, such as a universal basic income, can similarly
provide a protected environment necessary for adults to explore
widely, expand their creativity, and innovate solutions to broader
societal issues (RSA, 2016).

R4.2. Are peer cultures distinct from adult cultures?

A number of commentators raised questions about the boundary
between peer and adult cultures, challenging how clearly the two
can be separated.

Barker and colleagues, writing from a folklorist perspective,
offer their views on the distinctiveness of peer and adult culture,
suggesting that the lines between these cultural spheres are often
blurred. Citing several (delightful) examples from children’s
folklore studies, they argue that children often directly acquire
adult cultural forms but transform them into something that
belongs distinctly to their own cultures. Barker et al. suggest that
developmental needs play an important role in such hybridization.
Further, the authors bring terms and histories from folklore
studies, which we believe can enrich evolutionary research on this
topic. For instance, we find great utility in the term “triviality
barrier,” referring to a tendency of scholars to dismiss topics seen
as frivolous or trivial, as opposed to treating them as serious
subjects of study. We also found it quite stimulating to consider the
protective role of the triviality barrier as a way to keep meddling
adults out of peer cultures. Whether children explicitly recognize
this barrier and whether they strategically utilize it to prevent adult
incursion is an important avenue for future work.

Bennis similarly argues that children have not been dismissed
but rather ignored in cultural evolution. That is, while adults are
unmarked - treated as “natural, normal, or representative exam-
ples of a broader category (people)” - children are marked as a
deviation from that category. Bennis further emphasizes that peer
cultures are not limited to children. That is, people can form peer
groups at different life stages, such as in elderhood, or in different
social niches, such as members of a tech start-up. While this is true,
we would argue that there is something evolutionarily distinctive
about childhood that sets it apart from other life stages. The long,
protected period associated with this life stage in humans affords
children extended time for exploration, experimentation, and
horizontal learning - conditions rarely replicated in adulthood.
Further, children’s cognition differs markedly from that of adults
in ways that make their peer interactions uniquely generative.
Compared to adults, children exhibit greater neural plasticity
(Fandakova & Hartley, 2020), cognitive flexibility, and exploratory
learning tendencies (Gopnik, 2020; Lucas et al., 2014). Their
reasoning is often less constrained by prior knowledge or social
convention, enabling them to entertain multiple possibilities and
learn through experimentation (Gopnik, 2020; Gopnik et al., 2017;
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Lucas et al., 2014). Gray echoes these points in his commentary,
highlighting four dispositional traits that are especially pro-
nounced in childhood and together predispose children toward
exploration and innovation. Curiosity motivates children to seek
out novelty, playfulness encourages creative engagement with both
ideas and materials, sociability facilitates rapid diffusion of new
behaviors within peer groups, and future orientation directs
attention toward emerging or anticipated challenges. These fea-
tures make peer contexts especially fertile grounds for innovation:
in interaction with similarly flexible partners, children can col-
laboratively generate novel ideas, behaviors, and social practices
that adults might overlook or dismiss. Peer interaction thus
functions not only as a medium for cultural transmission but also
as a potential driver of cultural adaptation and change.

In a related commentary, Dutra argues that the “boundary
between childhood and adulthood is permeable, overlapping, and
culturally contingent,” advising against an “age-based essential-
ism.” Wertz & Russell-Wilks echo this point, suggesting that the
dichotomization between child and adult culture risks over-
simplifying the story. As stated above, we agree that there is not
always a sharp boundary between adult and child cultures, in much
the same way that there is no sharp boundary between childhood
and adulthood. Further, we agree with Dutra that an outsized focus
on age as a discrete category risks obscuring the gradual nature of
development. However, the existence of gradual change in
development does not preclude us from considering the dis-
tinctiveness of childhood as a stage with its own social and cog-
nitive affordances. In much the same way, the existence of overlap
and influence between child and adult culture does not undermine
the value of treating them as analytically distinct. Rather than
drawing sharp boundaries between children’s and adults’ cultures
and risking essentializing by age, our aim is to provide a framework
that lends structure to complex variation.

Wertz & Russell-Wilks raise an additional and important point
about whether the underlying psychologies that produce peer
culture in childhood and adult culture later in life are markedly
different, which would help determine whether peer cultures
comprise a qualitatively different form of culture than any other
type of culture. They bring attention to a number of candidate
domains - such as artifact reasoning and language - which may
evidence distinct signatures as a function of an individual’s age. We
find Wertz and Russell-Wilks’ question thought-provoking. In
their view, if underlying psychological mechanisms are distinct
enough, peer cultures would constitute a different type of culture
altogether. However, would the importance of peer culture be
threatened if these differences were not found? We’re not so sure.
All human cultures - adult or child - likely draw on a shared suite
of cognitive capacities but can produce distinct products reflecting
specific social and physical needs specific to each life stage. The
distinctiveness of peer culture, then, may arise from these con-
textual differences rather than from fundamentally different
psychologies. Still, examining whether the underlying mechanisms
differ would offer valuable insight into how and why peer cultures
develop their unique forms.

Lastly, Qiu and Moll challenge the idea that children’s cultural
production arises primarily from peer-generated knowledge. They
argue that children’s cultural transmission often focuses on con-
tent that originates from adults, which children then adapt, refine,
and pass on to others - including both peers and adults. In this
view, children’s contribution to cumulative culture lies less in
generating novel content and more in their role as pedagogical
agents and cultural brokers, transmitting and transforming adult-
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derived knowledge across social contexts. The authors use as
examples children’s translation for parents and grandparents in
immigrant contexts, the introduction of technologies, and civic
education at home. We believe that while these are compelling
points, a focus on adult-derived content need not obscure child-
ren’s own innovative contributions. As outlined in our article, peer
cultures also generate distinct cultural forms — novel games, rituals,
linguistic practices, and social norms - that arise from children’s
collective activity rather than direct adult transmission. Further,
innovation can occur through the process of cultural brokering. For
example, children may transform adult-derived cultural knowl-
edge through copying errors, leading to change in these traits. And
children may transmit some adult-derived traits and not others,
leading to cultural selection. The invention of peer-derived
knowledge and the transformation of adult-derived knowledge
represent two potential sources of cultural innovation that require
further study.

R4.3. How significant are children’s contributions to culture
change?

While many commenters agreed that children likely have their
own distinctive cultures, several commentaries raised important
questions about the scope and impact of peer cultures on broader
trends in cultural evolution.

Mesoudi points out that two types of innovations exist: those
that optimize existing knowledge and those that open a new niche
or domain by exploiting a new phenomenon (Derex, 2021). More
optimized cultural products tend to be more complex, carry high
cultural acquisition costs, and thus involve long learning periods,
limiting children’s abilities to meaningfully innovate. In post-
industrial settings, cultural products generally, and technology
specifically, have become increasingly complex over time. The
associated acquisition costs may hamper children’s abilities to
meaningfully innovate. Yet, children may uniquely contribute to
the opening of new knowledge niches. Using the example of the
computer game industry in the 1980s UK, Mesoudi shows that
adolescents mastered programming independently from adults. As
computer games advanced, the industry shifted towards trained
programmers, eventually excluding adolescents due to the high
acquisition costs of game production optimization. But, as the
costs of adopting new technology decrease, children and adoles-
cents may again have the opportunity to contribute meaningfully
in this space. We agree with Mesoudi that accounting for
acquisition costs associated with optimization vs. niche expansion
“might help to elucidate exactly when, for what traits, and in what
kind of societies, children are likely to contribute to society-wide
cultural adaptation.”

Similarly, Nielsen argues that children’s cultural influence is
almost certainly domain-sensitive. He notes that while it may be
true that children maintain distinctive peer cultures, the claim that
these cultures have lasting effects on broader cultural evolution is
less certain. Nielsen specifically asks, “If childhood cultures are
meaningful, why are children not less inclined to worship the
God(s) of those around them (indeed, why don’t they develop, and
keep as real, their own)?” We agree that some domains — such as
religion, ritual, or formal institutions - are likely less open to peer-
driven change. Yet, peer-driven gods are not completely absent
from the ethnographic record. Among the Mbendjele BaYaka in
the Republic of the Congo, for instance, children are the guardians
of a forest spirit named Bolu, who is respected by children and
adults alike (Knight & Lewis, In Press; Lewis, 2002). Like forest

https://doi.org/10.1017/S0140525X24001377 Published online by Cambridge University Press

spirits guarded by adults, Bolu has his own ndjanga, or secret path,
and specific songs. Unlike forest spirits guarded by adults, how-
ever, there is no formal initiation for Bolu. Bolu is an ancient forest
spirit and has likely been maintained and transmitted across many
generations of children (Lewis, personal communication).
However, we agree that other domains are likely far more per-
meable. In areas characterized by rapid transformation or weak
adult expertise — such as new technologies, social media, and digital
communication - Nielsen argues that children may act as early
adopters and innovators, guiding how these tools are used and
understood. Their fluency in navigating emerging ecological and
technological landscapes may give them disproportionate influ-
ence precisely where cultural adaptation is happening most
quickly.

Kempe and colleagues identify language — particularly pho-
nology, morphosyntax, and the lexicon - as a domain in which
young children are unlikely to contribute to innovation. They
argue that some of the linguistic innovations we highlighted among
young children tend to disappear in later ages, as children conform
to adult linguistic conventions with higher fidelity. Here we offer
several clarifications. First and foremost, Kempe et al. define
children as 10 and under, whereas in our target article childhood
was defined more broadly, as between 3 and 17 years. By this
definition, much of what Kempe et al. describe as adolescent-
driven change would still fall within the scope of our argument.
Second, the authors challenge the idea that, although children may
not shape established languages, they could nonetheless play a key
role in the emergence of new ones. Interestingly, the proposition
that children contribute to language emergence aligns with
Mesoudi’s distinction in the technological domain between niche
expansion and optimization: children may drive expansion into
new linguistic niches (the creation of novel languages), whereas
adults are more likely responsible for optimizing established lin-
guistic systems. Kempe et al. also question whether, in cases such as
Nicaraguan Sign Language, innovations arise from children
themselves or from their position within an iterated learning chain.
They express skepticism toward the former, arguing that children’s
limited cognitive capacities constrain their ability to “scan the
semiotic affordances of referential domains and monitor align-
ment with an interlocutor.” Yet by around age five, children’s
mentalizing abilities are well developed (Callaghan et al., 2005),
and as Wertz and Russel-Wilks note, their language learning
capacities far surpass those of adults. It therefore seems plausible
that, when interacting without a shared language, children could
infer one another’s intentions and converge on shared commu-
nicative acts — processes that might underlie the emergence of new
languages. Importantly, we do not claim that children are the only
ones to contribute to language emergence, but that, like adults,
they can.

Kempe et al. also discuss prestige and frequency biases, which
would favor learning from adults. However, this assertion may
reflect an outsized emphasis on adult language to the exclusion of
peer group language and communication more broadly. Indeed,
there is ample evidence suggesting that children’s learning biases
are context sensitive. For example, in two naturalistic studies,
children between the ages of 2 and 5 years imitated adults in
disciplinary-related domains but peers in affective and play-
related domains (Grusec & Abramovitch, 1982; Kuczynski et al.,
1987). In experimental contexts, children aged between 3 and
5 years preferred adults as sources of information about nutri-
tious foods but peers for information related to toys (Shutts et al.,
2010; VanderBorght & Jaswal, 2009). We also note that several
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studies from children outside of the post-industrialized West
demonstrate that children receive more language input from
other children than adults (e.g., Cristia et al, 2019, 2023).
Therefore, one possibility is that children contribute to language
evolution at the level of the peer group, even if these innovations
rarely propagate beyond the peer group. Kempe et al. further
argue that “young children require adult scaffolding to reach
communicative efficiency.” However, the paper by Matthews
et al. (2007) cited to support this claim only included adult
scaffolding, with no peer condition for comparison. While we
agree that scaffolding is necessary for language development,
whether peers or adults scaffold more effectively in different
contexts and use the same strategies to do so is still an open and
interesting empirical question.

To this latter question, Coffey and Scaft provide evidence that,
in fact, adult scaffolding is not necessary for communicative
efficiency. Specifically, as we noted above, they argue that linguistic
input from peers has been systematically overlooked. As the
authors point out, researchers themselves are adults, and their very
presence can distort children’s behaviors — prompting them to
speak more performatively or deferentially than they otherwise
might. To address this, they advocate for long-form audio-based
recording methods that capture children’s interactions in real time
with minimal adult interference. Long-form recordings show that
even in urban western classroom settings, “children talk more
amongst each other than they do their teachers and their speech
production is better predicted by peer input than adult input.”
Morin offers another source of naturalistic linguistic data — text
exchanges, forum posts, or collaborative platforms - suggesting
that these may offer an unprecedented window into how peer-
driven linguistic variation propagates and stabilizes. We believe
studies adopting such naturalistic methods have the potential to
revolutionize our understanding of how children contribute to
each other’s linguistic, cognitive, and social development within
peer group settings.

R5. Concluding thoughts

We would like to sincerely thank the commentators for their
exciting contributions to the study of peer cultures from an evo-
lutionary perspective. Collectively, the comments expand the
possible cultures, timepoints, and species in which peer cultures
and their effect on culture change may be evident. They simul-
taneously narrow our focus through well-developed theoretical
frameworks and by identifying the parameters within which peer
cultures can be more or less adaptive. Our interchange has led us to
outline the following action points, which we hope will be
stimulating for researchers excited to take on the challenge of
studying peer cultures and their adaptive benefits.

Cross-cultural and (pre-)historical research. We have learned
that peer cultures exist across the world despite severe constraints,
such as high adult control settings in East Asia, and among highly
autonomous children, such as street children. We need targeted
empirical ethnographic research on peer cultures in diverse soci-
eties, including in the post-industrialized West, East, and Global
south. We need research on urban and rural children to under-
stand how migration between these settings shapes the evolution of
peer cultures. We also need to look for evidence of peer cultures
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deeper in the past, through the use of historical textual documents
and through the linkage of contemporary peer groups’ material
culture with the existing archaeological record. Because they can be
hidden to the adult eye, we need new methods for studying peer
cultures, which may require involving children themselves as
meaningful collaborators and key informants in our approach.

Underlying cognitive mechanisms and their development. We
need experimental research elucidating the underlying cognitive
mechanisms that give rise to peer cultures. Specifically, we would
like to understand whether children possess unique cognitive
capacities that shape the peer cultures they produce, or whether
social features of childhood can instead explain the rise of peer
cultures. In turn, understanding such cognitive mechanisms can
also shed light on how (e.g., teaching), from whom (e.g., social
learning biases), why (e.g., intrinsic motivation), and what (e.g.,
selection for proliferation) is transmitted within peer groups.
Beyond studying individual children, we advocate for researchers
to take seriously how peer interaction and peer cultures shape
children’s cognitive development, including their moral and
rational reasoning skills. While psychologists acknowledge that
child development interacts with the specific cultural context in
which it takes place (Amir & McAuliffe, 2020; Henrich et al., 2010;
Nielsen et al., 2017), we have not yet accounted for the peer culture
contexts in which children grow and negotiate their social and
physical worlds.

Domains of innovation. We need a deeper understanding of the
domains in which peer culture innovations are likely to contribute
to culture change and those in which they are not. The com-
mentators offer three focal domains, which we agree require
further targeted research: technology, language, and norms.
Luckily, commentators already offer robust approaches for
exploring these avenues. Empirically, these include methods such
as long-form recording, analyses of online textual sources, and the
study of material culture inclusive of the manufacturing processes
that give rise to them. Theoretically, this includes frameworks for
assessing when peer cultures are likely to contribute to culture
change - such as in niche expansion vs. optimization - and
simulation-based models that link individual-level cognitive
processes and life histories with group-level population sizes and
age structures. Collectively, we should no longer accept for chil-
dren to be excluded from formal cultural evolutionary modeling.

Studies of non-human animals. A growing body of evidence
suggests that juvenility is a fertile developmental stage for inno-
vation across species. As the commentaries reviewed, juvenile
animals often occupy low-rank niches, exploit overlooked
resources, and engage in playful experimentation that can lead to
later instrumental behavior. Whether those innovations endure
depends on social structure, adult openness to learning from young
individuals, and other life history constraints. We need compar-
ative frameworks that map juvenile propensities for innovation
and exploration to neural development, social tolerance, and
demographic connectivity - much like research on play (e.g.,
Kerney et al., 2017). Such frameworks will let us test whether the
same mechanisms that produce human peer cultures also shape
cultural dynamics in other primates and beyond.

We hope that this dialogue serves as a foundation for a sus-
tained, cumulative science of peer cultures — one that integrates
developmental, comparative, and evolutionary approaches. We
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invite scholars across disciplines to join in shaping this next
chapter, advancing our understanding of children as agents of
cultural adaptation.
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