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Abstract:

Human cooperation involves a set of interconnected behaviors that develop in conjunction
with the cultural environment. Despite recent advances in Western, industrialized contexts,
we know far less about how cooperative behaviors emerge across cultures, how normative
environments shape their development, and how these behaviors relate to one another.
Here, we examined the development of four cooperative behaviors — fairness,
trustworthiness, forgiveness, and honesty — in children (N=413) aged 5-13 from five societies:
urban United States, rural Uganda, Canada, Peru, and the hunter-horticulturalist Shuar of
Ecuador. We also collected normative judgments from peers (N=163) and adults (N=86) of
each community. We find substantial variation in cooperative behaviors and norms across
populations, but, more generally, that children’s behaviors and norms tend to converge
toward community-specific norms in middle childhood. We also identify three cooperative
strategies — Maximization, Generic Cooperation, and Partner-Contingent Cooperation —
whose prevalence shifts with age and differs across societies. Together, these findings
illuminate how cooperative behavior develops within and across cultures.

Keywords: cooperation, norms, development, cross-cultural, cognition



Introduction
Cooperation is multi-faceted & shaped by norms

Human cooperation is multi-faceted (1), encompassing a wide range of interrelated
preferences and behaviors. Here, we focus on four behaviors that play a key role in
cooperation: those related to fairness, trustworthiness, forgiveness, and honesty. Many of
our cooperative interactions reflect our preferences toward fairness, defined here as a
preference for equitable outcomes, even when such outcomes come at a cost to oneself (2).
These preferences guide behavior (3), influencing individuals’ decisions to cooperate or
defect in social exchange situations (2). Many human interactions are repeated in nature,
which means, among other things, that one’s ability to predict whether another party will
reciprocate (i.e., whether they are trustworthy) is important in their decision to cooperate.
Thus, interpersonal trust — the acceptance of risk and vulnerability from one party in
anticipation of a positive result from another party’s actions (4, 5) — is also determinative of
cooperation. An important feature of interpersonal trust relates to an individual’s
trustworthiness — or the degree to which an individual produces the positive outcome one
has been entrusted to produce, even if it comes at a cost (4). When transgressions occur,
computational models (6) and empirical research (7) both suggest that forgiveness — a suite
of prosocial motivational changes in the face of transgressions (8) — can help restore
cooperation. Lastly, honesty also influences cooperation, as individuals frequently assess the
validity of others’ intentions and prefer honest individuals in cooperative interactions (9).

Social norms — the informal rules that govern behavior in groups or societies(10) —
shape cooperative behaviors across diverse societies by enabling the coordination and
alignment of individuals’ interests. Many cooperative interactions can be thought of as
mixed-motive games, or social dilemmas in which there is an individual incentive to be
selfish and free-ride(11, 12). As a result, groups can find themselves in inefficient equilibria
over the long term. Social norms, however, can reshape the payoffs of these interactions, by,
for instance, attaching social costs to defection (e.g. in the form of punishment of non-
cooperators) or by attaching social benefits to cooperation (e.g. in the form of reputational
gains). In this way, norms can help stabilize long-term cooperative interactions by shifting
individuals’ behaviors toward actions that may be individually costly in the short term, but
can produce benefits in the long-term.

Though the content of norms regarding cooperation can vary extensively across
societies(13), there is some evidence for cross-cultural regularities in norm psychology. Even
early in childhood, individuals appear receptive to local norms that govern cooperation and
use them to guide downstream behaviors(14). This work points to early development as a key
window for norm acquisition and adoption. In other words, in early life, children must learn
the content of their group’s social norms and practice the process of integrating those norms
— which can often be costly in the short term — into their behavioral repertoires(15). Indeed,
some have argued that the extended period of dependence in early life may have emerged in
part to support this complex form of cultural learning(16, 17).



Despite the theoretical importance of cultural variation and development in shaping
cooperative behaviors, relatively little empirical work to date has examined how this process
unfolds among diverse societies which vary across dimensions like normative content and
social structure. A small but emerging body of work has begun to demonstrate both cultural
variability and convergence in children’s cooperative behaviors. For instance, work using
economic games has shown that preferences for fairness, reciprocity, and sharing emerge
early but vary in expression across societies(74, 15, 18-23). Further, children’s developing
behaviors are informed by local social and moral norms(3, 12, 15). However, much of this past
work (including our own), has relied primarily on isolated behaviors in individual decision-
making tasks(19, 24), despite the important influence of norms on cooperative behaviors(25)
and variation in those norms across cultures(26). To advance our understanding of human
cooperation, we build on these lines of inquiry to produce a unified, holistic assessment of
the development of cooperative behaviors, capturing not just children’s behaviors, but also
peers’ and adults’ normative judgments in those same communities. Further, we explore the
concurrent development of four key cooperative behaviors within the same individual. Our
battery of cooperative tasks allows us to assess whether cooperative behaviors develop in
tandem, as part of a larger interrelated suite of behaviors, or whether they develop in
dissociable ways across childhood.

To assess the ways in which cooperative behaviors can vary across age and culture,
we recruited N = 413 children between the ages of 5 and 13 years old (M = 8.78, SD = 2.40, 214
girls) across five diverse societies: the forager-horticulturalist Shuar of Ecuador, urban-
dwelling children in the US, and rural children in Peru, Uganda, and Canada. To ensure
meaningful cross-cultural comparisons, we selected societies varying in subsistence systems,
market exposure, and economic development, dimensions previously linked to differences in
cooperative behavior and decision-making under uncertainty(18, 27, 28). A summary of our
participant sample can be found in Table 1. A more detailed demographic breakdown can be
found in the Supplement. Our motivation, sampling strategy, and research questions were
pre-registered on AsPredicted and are accessible at the following link:
https://aspredicted.org/ZR9_Z1Y.

Table 1: Participant demographics across societies. Demographic features of participants across
locations. Sample sizes for each task varied slightly based on task-specific exclusion criteria. The
sample size reported here is the largest N in each site.

Task Battery Child Norm Battery Adult Norm Battery
Country Region Economy N (males) | Mean age N (males) Mean age N (males) Mean age
(Society) (range) (range) (range)
Ecuador | Amazonian Horticulture, 67 (35) 8.97 (5-13) 24 (15) 9.62 (6-13) 13 (5) 44.5 (21-74)
Ecuador fishing, hunting,
(Shuar) gathering, limited
agro-pastoralism
and sporadic wage
labor
United Boston Professional, 81(42) 8.19 (5-13) 37(20) 8.19 (5-13) 20 (7) 33.6 (21-73)




States trade/service,

labor
Peru San Pedro | Agricultural labor, 86 (44) 9.20 (5-13) 46 (24) 9.15 (6-13) 18 (8) 32.1(18-50)
de Safio trade/service
Canada Antigonish Professional, 71(33) 8.03 (5-12) 25 (12) 7.20 (5-10) 13 (5) 21.5(18-33)

trade/service,
labor

(Tooro) trade/service

Uganda Fort Portal | Agricultural labor, 108 (45) 9.27 (5-13) 31(16) 9.06 (6-13) 22 (10) 31.9 (23-56)

We designed a battery of four tasks to explore the development of fairness,
trustworthiness, forgiveness, and honesty (Figure 1). Participants were presented with all four
tasks in either forward or reversed order, counterbalanced (See Supplement for detailed
scripts and protocol). Participants were told that their choices affected both their own
resources and those of three anonymous partners, with a unique anonymous partner in three
of the tasks. Our Fairness Task utilized the Inequity Game, a resource allocation task that
measures children’s acceptances and costly rejections of various distributions(29) and has
successfully been used to study fairness behavior across societies(3, 27). Children made
decisions in seven test trials: two equal trials (EQ) where the actor and recipient both
received one resource, and four advantageous inequity (Al) trials, in which the actor received
four resources, and the recipient received one. These first six trials were randomized. The
last trial was always an Extreme Al trial (XAl) where the actor received four resources, and the
recipient received zero. Rejections in the Al and XAl trials indicated a costly aversion to
unequal outcomes that favored the actor over the recipient, also known as advantageous
inequity aversion (3, 27). We chose to focus on rejections of Al as they show considerable
variability across age and societies and represent a costly signal of fairness(30, 37) .

Our Trustworthiness Task utilized an intuitive and apparatus(4) that mimicked the
dynamics of the second player’s behavior in the Trust Game(32), measuring how many
resources participants would share with another player who gave up resources for their
benefit. Past work using this method has validated that this task does capture
trustworthiness rather than simple generosity(4). Our Forgiveness Task measured how many
of five resources participants gave back to a transgressor, as opposed to discarding them(33).
Past work with this method similarly has validated that children are appropriately integrating
information about intent and remorse, and responding differentially to such features (33).
And finally, our Honesty Task measured how many resources children would give back to an
experimenter after they privately opened a box with four resources in it when they were only
supposed to receive one. To our knowledge, this is the first developmental assessment of a
suite of cooperative tasks across cultures.
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Figure 1: Methods and stimuli for the four behavioral tasks. (A) depicts the Inequity Game, an
apparatus with two trays: one for the actor, one for the recipient. The image shows a 4-1 Advantageous
Inequity distribution. The actor has access to a green handle which enacts the distribution, and a red
handle which rejects the distribution. The resources in this task were candies. Fairness is proxied
through the number of rejected unequal trials. (B) depicts the Trustworthiness Task, a child-friendly
version of the Trust Game. The apparatus has two trays: a yellow tray that is closer to the opening that
has two resources, and a blue tray that is further away from the opening and has six resources
(candies). The blue tray can only be accessed by the other player forfeiting their small tool, which can
be joined with the actor’'s small tool to form a long tool. Trustworthiness is proxied through the
number of resources sent back to the other player. (C) depicts the Forgiveness Task, in which children
must decide how many of five scratch sheets to return to a transgressor who accidentally drew on
them and how many to throw away. Forgiveness is proxied through the number of sheets returned to
the transgressor. (D) depicts the Honesty Task, in which children are given a box they are told should
have one resource, but in actuality has four resources inside (candies). Honesty is proxied through the
number of resources returned to the experimenter.

In addition to these behavioral measures, we also collected normative judgments
through norm surveys of participants’ peers (N = 163 children between the ages of 5 and 13
years old (M = 8.69, SD = 2.34, 76 girls)) — none of whom, with the exception of children in
Ecuador (N = 24), had participated in the behavioral tasks, to prevent spillover from their own
behavioral choices into normative judgements. We focused on children between the ages of 5
and 13 as this period of childhood is key for moral development and the integration of social
norms (e.g. 18, 27), and because the structural demands of the tasks relied on cognitive and
physical abilities (e.g. numeracy, verbal instructions) that emerge at age five and later. We
also recruited local adults from each of five surveyed communities (N = 86 adults between
the ages of 18 and 74 years old, M = 32.6, SD = 12.6, 35 men). In these normative surveys,



participants were introduced to five vignettes that mirrored the choices that children faced
in the behavioral task battery, in either forward or reversed order, counterbalanced (see
Supplement for full protocol and more details). In this way, we were able to capture not just
children’s actual behaviors in each of these decision-making contexts, but also others’
judgments of what their behavior should be in each context, allowing us to construct a more
complete picture of the normative environment in each community.

Results
Does cooperative behavior vary across age and culture?

Our primary, pre-registered analysis was centered on assessing developmental
differences in the four cooperative behaviors — fairness, trustworthiness, forgiveness, and
honesty - across cultures. We built a number of linear models and linear probability models
to predict the respective dependent variable of interest for each task (34). In the Fairness
Task, the dependent variable was whether a participant rejected on a given trial (binary,
accept or reject). In the Trustworthiness Task, the dependent measure was the number of
candies shared with the partner that trusted them (numeric, 0-6). In the Forgiveness Task, the
dependent variable was the number of sheets given back to the transgressor (numeric, 0-5).
In the Honesty Task, the dependent variable was the number of candies returned to the
experimenter (numeric, 0-4). In all analyses, Ecuador was modeled as the baseline society, as
the socioecological environment of the children in Ecuador (small-scale hunter-
horticulturalists) is the most different from the environments of the other children. We
expected their behavior to vary the most from children in the industrialized regions, as
evident in previous work among these same communities (28). The primary, pre-registered
predictors were age (numeric, years), and society (factor, five levels).

To address whether children’s behaviors and normative judgments converged toward
adult norms with age, we computed difference scores between children’s behaviors and
norms as compared to the adult norms. These difference scores were our dependent
variables in a number of linear (probability) models, where age (continuous) and society
(factor, five levels) were the predictors. See Supplement for more details and model outputs.

Age-related changes in children’s behavior

An analysis of developmental trends in children’s behaviors, pooled across all
societies, yielded two main take-aways. First, in many cases, cooperative behaviors tended to
increase with age. For costly fairness — the rejection of Al trials — children were more likely
to reject unequal allocations than equal allocations (B = 0.20, SE = 0.02, p < 0.0001).
Rejections were approximately three times more likely in unequal trials than equal ones.
Further, younger children were much more likely to accept any kind of distribution (B = -0.02,
SE = 0.01, p < 0.001), but this age trend is driven entirely by younger children accepting
unequal offers in their favor (see Supplement). Similarly, trustworthiness and forgiveness



behavior showed age-related increases. For trustworthiness, children shared an additional
0.12 Starbursts for each additional year of age, meaning the oldest children in the sample
shared nearly one more Starburst than the youngest children (B = 0.12, SE = 0.24, p < 0.001).
Similarly for forgiveness, we found that children returned 0.11 additional sheets for each year
of age, which translates to the oldest children returning nearly one additional sheet to the
transgressor as compared to the youngest children (B = 0.11, SE = 0.29, p < 0.001). An age-
related increase was also observed for honesty, which was modeled as a binary variable
(returned or not) because virtually all children either returned three candies or none.
However, this age effect was non-significant but marginal (B = 0.01, SE = 0.01, p =0.08).

Cross-societal differences in the development of children’s behaviors

When considering how behaviors vary across communities, we found evidence for
cross-societal differences across all cooperative behaviors (Figure 2). Consistent with our
expectations, children in Ecuador were the most different from children in other sites, yet the
specific differences varied depending on task. For fairness, we found participants in Uganda,
Peru, USA, and Canada rejected significantly more than children in Ecuador (all ps < 0.001).
Additionally, we found that the developmental trajectory of fairness showed cross-societal
variation. Specifically, we found a two-way interaction between age and society (x2(4) = 30.25,
p < 0.0001): compared to children in Ecuador, children in Peru (B = 0.06, SE = 0.02, p < 0.0001),
Canada (B = 0.08, SE = 0.02, p < 0.0001), and the United States (B = 0.06, SE = 0.02, p < 0.001)
were more likely to reject Al trials with increasing age. This is consistent with past findings
suggesting that Al rejections increase with age in some, but not all, societies(27). It also
reflects the union of two interesting trends: that children outside of Ecuador reject Al more
with age, but also that children within Ecuador actually reject Al less with age (B = -0.026, SE =
0.007, p < 0.001) (see panel A in Figure 2).
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Figure 2: Children’s behavior on the four cooperative preference tasks by age, society, and task.
Shaded ribbons represent 95% confidence intervals.

These patterns were consistent, but in fact much stronger, in the XAl trials: we found a
strong main effect of age, such that children were more likely to reject extreme Al with
increasing age (B = 0.07, SE = 0.01, p < 0.0001), and substantial differences between societies,
such that children in Peru, Uganda, Canada, and the United States were much more likely to
reject the Extreme Al trial than children in Ecuador (all ps < 0.0001). These main effects were
qualified by a two-way interaction between age and society (LRT, x2 = 3.29, p < 0.001).
Breaking this down further, we found that children in Peru (B = 0.09, SE = 0.03, p < 0.001),
Uganda (B = 0.07, SE = 0.03, p = 0.02), Canada (B = 0.01, SE = 0.03, p < 0.001), and the United
States (B = 0.09, SE = 0.02, p < 0.01) were all more likely than children in Ecuador to reject the
Extreme Al trial as they aged. Indeed, only one participant in the entire Ecuadorean sample
rejected this trial type.

For trustworthiness, children in Peru, Uganda, Canada, and the United States shared
more resources with the trustor than children in Ecuador (all ps < 0.001). And, again, we
found a two-way interaction between society and age (x%(4) = 14.32, p =0.02): compared to
children in Ecuador, children in Peru (B = 0.23, SE = 0.07, p < 0.01), and the United States (B =



0.17, SE = 0.08, p = 0.03) shared more resources with the trustor as they aged (see panel B of
Figure 2). For forgiveness, we did not see a main effect of society, but found a significant two-
way interaction between society and age (x3(4) = 23.60, p =0.01): compared to children in
Ecuador, children in Peru (B = 0.27, SE = 0.09, p < 0.01), returned more sheets to the
transgressor with increasing age (see panel C of Figure 2). However, behavior was much more
similar in the forgiveness task across societies and age than in any of the other tasks. Finally,
for honesty, we found children in Canada (B = 0.38, SE = 0.06, p < 0.0001) and the United
States (B = 0.55, SE = 0.06, p < 0.0001) were significantly more likely to return resources than
children in Ecuador (see panel D of Figure 2). We also found a marginal but insignificant two-
way interaction between age and society (x3(4)= 1.04, p =0.08) for honesty.

What inferences can be drawn about children’s behaviors?

Considering the behavioral data altogether, we find both differences and similarities
across cultures. First, we see substantial societal differences in children’s fairness and
trustworthiness behaviors. Most notably, Shuar children in Ecuador differ from children in
other societies in a number of ways. While other children tend to reject standard Al with age,
we see the opposite pattern emerge in Ecuador. And when it came to XAl, there was very little
variance: virtually all children in Ecuador accepted this trial type. Relatedly, we see very little
behavioral change in trustworthiness, forgiveness, and honesty behavior across age in
Ecuador. For forgiveness, in contrast, we find overlap across these diverse sites, with
forgiving the transgressor (returning most or all of the sheets to the transgressor) being the
clear modal behavior in every community surveyed.

There are several inferences that can be drawn from this set of behavioral data. First,
and most clearly, the documented variation across societies suggests that the behavior of
children in some industrialized societies such as the United States cannot be assumed to
generalize to those living in other societies without empirical assessment (16). This is in line
with a number of other investigations documenting much greater variability in children’s
behaviors when cultural diversity is more broadly sampled (e.g. 28, 35). Second, across these
distinct tasks, we nevertheless observed interesting regularities in trajectories across
societies, most notably that children in all sites tended to demonstrate more self-interested
behavior in early life, with more similar starting points at younger ages across our tasks,
providing additional support for this recurrent finding in the literature (e.g. 18, 27). Further, in
line with past work (12, 14, 15, 27), we find that middle childhood appears to be a significant
period for potential change, as children’s behaviors begin to more clearly dissociate and
diverge — as in the case of fairness, trustworthiness, and honesty.

How do we interpret the differing behavior of Shuar children in these tasks? We
believe their behavior, especially with respect to accepting Al and XAl offers, likely reflects
differing motivations, in particular as they pertain to the equality-efficiency tradeoff (e.g. 36,
37). Indeed, looking holistically across the tasks that involve resources, Shuar children quite
effectively maximize their resources, ultimately gaining the most candy. To our eye, Shuar
children appear to be prioritizing efficiency over perceived equality. This behavior converges



with past work among this population which has suggested that socioeconomic factors such
as low market integration may lead to resource-maximization behaviors across risk and time
preference tasks (28). Rather than challenging the idea that norms shape the emergence of
these behaviors, it's much more likely that prioritizing efficiency itself constitutes a locally
adaptive norm — one that favors minimizing waste and maximizing returns, rather than
enforcing strict equality. Further, as our tasks are capturing what could be referred to as
generic cooperation — cooperation with an anonymous other — it may also be the case that
children who accept Al are maximizing resources in order to engage in cooperation with
known others outside the task; an important question for future research to address. As we’ll
discuss in Section 4, these behaviors are fully aligned with children’s normative judgments
about this decision, as well.

How dissociable are cooperative behaviors across age and society?

Our battery of tasks affords us the opportunity to address questions about whether
and to what extent cooperative behaviors are related within individuals throughout
development (as in (38)), but now contextualized within the normative environment of each
community. By examining individuals’ cooperative behaviors across tasks, we aim to
determine which strategies—i.e., combinations of choices across the tasks—are used by the
children in our sample. If we can identify distinct strategies, we can then 1) describe the
nature of each strategy, 2) examine how the prevalence of those strategies changes across
development, and 3) use the prevalence of strategies across societies to recover our
different populations.

As pre-registered, we conducted a number of exploratory analyses to consider how
behaviors in the four tasks may relate to each other within subjects, and how these patterns
may vary across societies. To identify strategies, we used cluster analysis (analytical details
can be found in the Supplement). We clustered individuals using only children for which we
had complete data across all tasks (resulting in a slightly reduced dataset of N = 366
children), aggregating behavioral data from the trustworthiness task, the honesty task, the
forgiveness task, and the Al and XAl trials of the fairness task. The model identified three
clusters, each of which corresponds to a distinct cooperative strategy. We have labeled them
as such: 1) Maximization: this strategy prioritizes maximizing individual resources when faced
with unspecified targets, 2) Generic Cooperation: this strategy defaults to cooperation, even
in cases when the target is unspecified and when there is no partner involved, and 3)
Partner-Contingent Cooperation: this strategy cooperates in the presence of unspecified
others, but maximizes individual resources when no other agent is involved. These labels are
intended as descriptive shorthand to capture the main distinctions that emerged in our data
and set our tasks apart, rather than as exhaustive or fixed theoretical categories. See the
Supplement for the task-level behaviors that characterize these strategies.

After having identified our three strategies and labeled each child in our sample with
a strategy, we next examined how the prevalence of these strategies changes throughout
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development. As shown in Figure 3, Panel A, the majority of younger children use
Maximization, and Maximization becomes less prevalent across development. The opposite is
true for Partner-Contingent Cooperation, which is the rarest strategy among the youngest
children, but becomes the most common strategy used among the oldest children. Generic
Cooperation remains equally prevalent (at around 20% of our sample) across development.

Finally, we examined the frequencies of these three strategies across development
and societies. Specifically, we aimed to determine if the strategic make-ups of our diverse
societies reflect local social incentives. As shown in Figure 3, Panel B, we can see the five
societies tend to coalesce into three distinct patterns: Ecuador, in which nearly the entire
sample uses Maximization throughout development; Peru and Uganda, in which the vast
majority of children use either Maximization or Partner-Contingent Cooperation, and children
switch from Maximization to Partner-Contingent Cooperation as they develop; and Canada
and USA, in which all three strategies are present, and both Generic Cooperation and
Partner-Contingent Cooperation replace Maximization across development. Interestingly,
these patterns generally align with subsistence practice and degree of market integration of
each community: the Shuar in Ecuador are forager-horticulturalists with the lowest degree of
industrialization, the communities in Peru and Uganda are largely agricultural and
industrializing, and the communities in Canada and the US are fully industrialized. To clarify,
we do not claim these three strategies represent all societies or cooperative behaviors;
through cluster analyses, our approach aims to identify underlying structure within our data
to reveal patterns that might otherwise go unnoticed. Nonetheless, it is striking that these
strategy profiles, derived solely from children’s behavioral patterns, so closely recover the
underlying subsistence structure of each society.

11
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Figure 3. Cooperative strategies across age and society. (Panel A) A plot showing the prevalence of the
Maximization, Generic Cooperation, and Partner-Contingent Cooperation strategies across
development. Shaded areas are 95% confidence intervals. Lines represent GAM-predicted cluster
prevalence by age (see Supplement for full analysis details). (Panel B) A plot showing the prevalence
of the three strategies across development within each society. Shaded areas are 95% confidence
intervals. Lines represent GAM-predicted cluster prevalence by age (see Supplement for full analysis
details)

This set of analyses, using data from all tasks, provides new insights into the

strategies that children in our sample employ across cooperative settings. First, our bottom-
up approach for identifying patterns in behavior reveals the emergence of three distinct
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strategies in our dataset. Second, there are clear developmental trends in the prevalence of
these three strategies, as Maximization becomes less prevalent, and Generic and Partner-
Contingent Cooperation more prevalent, across development. And third, Generic Cooperation
is only present in the most industrialized societies (Canada and USA). We view this as an
important proof of concept: even within a dynamic, cross-cultural battery, children show
patterned strategic behavior across tasks — evidence that this approach can yield
meaningful structure beyond a single-task design.

A norms-and-behavior approach to cooperation

While we see evidence of age- and society-related differences in children’s behaviors
in the behavioral tasks — with more homogenous behavior in early ages, followed by
divergence across societies with age — it is challenging to make deeper inferences without
cultural contextualization. The normative data from adults, provided by the additional
surveys we conducted, allows us to formally ask: do children’s behaviors and judgments
converge toward adult norms with age? And, do we see differences between societies? Here,
we are well positioned to examine norms-and-behavior in tandem across development,
across diverse societies, and across distinct domains of cooperative behavior.

To examine how local norms shape children’s behaviors and judgments, we employed
a two-pronged, exploratory approach that capitalized on our survey data from adults and
children. First, we explored whether children’s behaviors begin to align with adult-endorsed
views of what should be done (e.g. the “right” thing to do, or the injunctive norm (10)) (using
our adult norms dataset). Second, we examined the development of children’s own notions
of the “right” behavior (our child norms dataset) and compared these judgments to adult
norms. To measure adult norms, we used the mean response from the adult norm survey in
each society as a stand-in for the average adult judgment (see Supplement for more). To
assess whether children’s behaviors converged toward these adult averages with age, we
created difference scores for each child in each task, which was calculated as the absolute
value of the difference between the average adult-endorsed behavior and the child’s actual
behavior. Taking an absolute value thus captures the size of the deviation from the adult
norm, but in both directions. Take trustworthiness as an example. If the average adult in a
given society said to share three resources in the trustworthiness task, and the child shared
only one, the difference score for that child in the trustworthiness task would be two. We
computed difference scores in this way for all of the participants’ actions in all our tasks. For
the fairness tasks, children’s rejections were averaged across the four Al trials and
subtracted from the adult norms to create a difference score. Our models were based on the
logic that if children are converging toward the adult average with age, the difference scores
should significantly decrease with increasing age.

In Figure 4, the data from the behavioral tasks (solid lines), the normative judgments
of children (dashed lines) and the normative judgments of adults (solid circles) can be
considered in unison. The point of this plot — which we refer to as a comet plot — is to
demonstrate that children’s behaviors and norms tend to converge toward a target: local,
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adult norms — the adult norms form the head of the comet and children’s trajectories trail
toward them like a comet’s tail. This visual metaphor captures the developmental movement
or “drift” of children’s responses over time, showing how their behaviors and normative
judgments tend to gradually converge toward the adult norm that anchors each cultural
context.
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Figure 4: Convergence of children’s behavior and norms toward adult norms. A comet plot
showing children’s behaviors (solid lines with 95% shaded confidence intervals), children’s normative
judgments (dashed lines with 95% shaded confidence intervals), and mean adult normative judgments
(solid circles with error bars representing standard errors), by age and society. The fairness data is
focused on rejections of Al trials.

Children’s behaviors and adult norms

Age-related convergence of children’s behavior toward adult norms

Looking first at the relationship between children’s behaviors and adult norms, we
found that children’s costly inequity aversion and trustworthiness begin to align with adult
norms with age. Specifically, we found that difference scores between children’s behaviors
and adult norms significantly decreased with age (fairness Al: B = -0.03, SE = 0.002, p < 0.001;
fairness XAl: B = -0.05, SE = 0.01, p < 0.001; trustworthiness: B = -0.08, SE = 0.02, p < 0.001). By
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contrast, we did not see this age-related pattern when examining children’s forgiveness or
honesty behavior relative to adult norms (ps > 0.05). Thus, in the context of fairness and
trustworthiness, the gap between children’s behavior and adult norms generally closes over
time, whereas we do not see this same narrowing in the context of forgiveness and honesty.
For forgiveness, this likely reflects the high degree of consensus between adults and children
from an early age — there is little room for further convergence because both already view
forgiveness as the appropriate response.

Society-level differences in the convergence of children’s behavior toward adult
norms

Next, we explored society-level differences in the gap between children’s behavior
and adult norms. We found that for fairness (both Al & XAl trials), trustworthiness and
honesty, the difference between children’s behavior and adult norms varied across society.
Specifically, for both fairness and trustworthiness, difference scores in Peru, Uganda, Canada,
and the United States were larger than those in Ecuador (fairness (both Al & XAl): ps < 0.05;
trustworthiness: ps < 0.0001), meaning that the gap between what children were doing and
what adults viewed as normative was generally more pronounced outside of Ecuador. For
honesty, we found that children in Peru, Uganda, and Canada had larger difference scores
than children in Ecuador (all ps < 0.0001). In the context of forgiveness, on the other hand, we
did not see society-level variation in the difference between adult norms and child behavior
(all ps > 0.05), revealing quite a high degree of agreement between forgiveness behavior and
adult forgiveness norms across sites.

In addition to examining the main effects of age and society, we were interested in
whether the age-related patterns we observed in the alignment of children’s behavior and
adult norms showed variation across societies. Thus, we also checked for the existence of
two-way interactions between age and society across our tasks. We found non-significant
two-way interactions between age and society in forgiveness (x%(4) = -3.54, p = 0.30), and a
non-significant but marginal two-way interaction for honesty (x*(4) = -3.93, p = 0.06). For
fairness (Al trials) and trustworthiness, however, we found that the gap between children’s
behavior and adult norms decreased with age in some societies relative to others.
Specifically, in the standard Al trials, we observed a two-way interaction between society and
age ( x2(4) = 10.54, p < 0.001), difference scores among children in Peru (B = -0.06, SE = 0.01, p <
0.001), Canada (B = -0.1, SE = 0.01, p < 0.001), and the United States (B = -0.06, SE = 0.01, p <
0.001) become significantly smaller across age, as compared to those of children in Ecuador.
This mirrored the pattern found in the XAl trial (see Supplement). For trustworthiness, where
we also observed a two-way interaction between society and age (x(4) = 15.63, p < 0.001), we
found that difference scores among children in Peru (B = -0.23, SE = 0.06, p < 0.001) and
Uganda (B = -0.13, SE = 0.06, p = 0.04) become significantly smaller across age than among
children in Ecuador.
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What inferences can we draw about the relationship between adult norms and
children’s behaviors?

Taken together, our comparisons of children’s behavior to adult norms revealed
differences between what children actually do and the local, adult-endorsed norms that
govern what “should” be done. Moreover, this gap between actual behavior and normative
behavior showed pronounced variation across age, society and cooperative domain. In
general, however, children’s fairness and trustworthiness behaviors became gradually more
aligned with adult norms with age, yet this pattern was not observed in Ecuador, where
fairness and trustworthiness continued to show a gap between behavior and adult norms
even in the oldest children (see Figure 4). Forgiveness showed a different pattern: we saw
high levels of agreement between children’s actual behavior and adult norms. One reason for
this could be that in our forgiveness task, unlike the other tasks, children were not required
to go against self-interest to adhere to the norm. Finally, honesty showed an altogether
different pattern. Here, we saw that the gap between children’s behavior and adult norms
remained pronounced over development, with adults generally endorsing more honesty (i.e.,
more resources returned to the experimenter) than was reflected in children’s actual
behavior. This gap was especially large in Peru, Uganda and Canada relative to Ecuador.

There are several inferences that can be drawn from these data. First, norm alignment
is domain-specific and culturally moderated: children increasingly align with adult norms
over development, but this convergence occurs selectively — most clearly in fairness and
trust, less so in honesty, but not in forgiveness, where consensus is already high. Second,
local context shapes the extent of convergence; in some cases, such as in Ecuador, the gap
persists into later childhood. It's possible that convergence may occur primarily in
adolescence in some societies; a question for future work. Together, these patterns suggest
that the development of cooperation reflects calibration to community-specific norms rather
than uniform progression toward a universal standard.

Children’s norms and adult norms

Why are there gaps between children’s behaviors and adult norms? One
interpretation is that children know what should be done but cannot or will not behave in
accordance with local norms — a phenomenon sometimes referred to as the knowledge-
behavior gap (24). In this view, children’s normative understanding aligns with adults’, but
their behavior lags behind. Another possibility is that children’s own norms, like their
behavior, are themselves in flux across development. We were well positioned to examine
this question because we elicited normative judgments not only from adults but also from
children across all five sites. Although our per-age sample sizes were modest, we were
nevertheless able to ask whether children’s normative judgments correlated with adult
normative judgments.

To do so, we followed a similar method as above by computing difference scores
between adult norms and child norms. For fairness (both Al & XAl), trustworthiness, and
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forgiveness, we found that the difference between children’s normative judgments and adult
norms decreased with age (significant effect of age; fairness Al: B = -0.03, SE = 0.11 p < 0.0007;
fairness XAl: B = -0.04, SE = 0.01 p < 0.001, trustworthiness: = -0.12, SE = 0.04, p < 0.0071;
forgiveness: B = -0.07, SE = 0.03, p = 0.04). Echoing our norms-and-behavior findings from
above, this pattern suggests that children’s own normative judgments evolve over time,
gradually coming into closer alignment with adult judgments.

We also observed significant society-level differences for fairness, trustworthiness
and honesty. In the context of fairness, the difference between child and adult norms for
standard Al was larger in the United States (B = -0.16, SE = 0.07, p = 0.02) than in Ecuador. This
pattern was also found for XAl (B = -0.35, SE = 0.08, p < 0.0001), plus a significant difference
between Canada and Ecuador (B = -0.21, SE = 0.09, p < 0.05). For trustworthiness, difference
scores were, in general, lower in the United States (B = -0.67, SE = 0.26, p = 0.01) and Peru (B =
-0.49, SE = 0.25, p = 0.05), as compared to Ecuador. For honesty, difference scores of children
in Canada (B = -0.89, SE = 0.19, p < 0.0001) and the United States (B = -0.77, SE = 0.19, p <
0.0001) were significantly lower than those of kids in Ecuador. We found no evidence for a
two-way interaction between society and age across any task (all ps > 0.05).

Taken together, these findings suggest that young children’s conception of what is
“right” in these cooperative contexts does not map cleanly onto adults’ normative
judgments. Rather, like their behavior, children’s normative judgments — at least for fairness,
trustworthiness, and forgiveness — appear to undergo developmental refinement, likely
reflecting increasing exposure to and internalization of local cultural norms.

Discussion

Human behavior is remarkable in a number of ways. We cooperate at unparalleled
levels with other humans, guided by complex cultural rules and norms that help govern
these cooperative interactions, and we have an extended period of dependence that allows
us to fine-tune and integrate these complex cultural norms into our behaviors. This
investigation brings these features together to better understand and contextualize how
cooperation can develop across diverse societies. In that vein, this investigation also
integrated participants from both WEIRD (Western, Educated, Industrialized, Rich, and
Democratic) and non-WEIRD communities, helping correct a persistent bias in the scientific
literature (16, 39, 40).

Bringing together all of our data (as seen in Figure 4), along with the analyses detailed
above, we wish to highlight a number of insights that this investigation offers into the
development of cooperative behavior, more generally. First and most clearly, we found a
number of regularities in the development of cooperation, even across diverse societies and
subsistence structures. In many cases, we found that children’s behaviors tended to
converge toward local adults’ norms throughout the period of middle childhood. Importantly,
children’s own normative judgments also appear to be updated in line with the local
normative environment, suggesting that both judgments and decisions are being calibrated
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to community-specific standards. This is particularly intriguing as the content of the adults’
norms themselves can and do vary across these societies (see Supplement). What this
suggests to us is a sensitive and flexible developmental system that functions to calibrate
and align both evaluative preferences and decision-making toward local norms during early
development. This conclusion is in line with previous work on “universal norm psychology”
(18), which some argue represents a human-unique developmental calibration process of
integrating local norms into judgments and behavior. To be clear, we do not provide
evidence of universality here, nor do we make that claim, but our results do suggest cross-
cultural regularities in the timing of norm integration and the sensitivity of this process to
local norms, in line with the argument outlined above. In much the same way as children
have both flexible and sensitive learning tools for acquiring a huge diversity of languages —
the content of which is filled in through experience — children appear capable of learning
other cultural products, such as norms, in a similarly sophisticated and nuanced fashion.
Our analyses also suggest that, rather than behavior across tasks being well-
described by a unidimensional and domain-general cooperative phenotype, behavior may be
more accurately characterized by distinct, context-sensitive strategies that vary across
development and societies. Our exploratory cluster analyses, in this case, revealed three
distinct strategies that described behavior across tasks. These strategies — which we termed
Maximization, Generic Cooperation, and Partner-Contingent Cooperation — were sensitive to
subtle contextual differences across tasks, emerged at different points in development, and
were differentially represented across the societies sampled. This diverges from past work
suggesting more domain-general cooperative phenotypes in adults (417). It may be the case
that the documented temporal stability and domain-generality of those behaviors in the
literature (417) are stronger in adulthood and/or among industrialized populations. That is,
they may represent end points in a very specific population, whereas our data capture
earlier, more differentiated stages of cooperative behavior in which behavior is still flexible
and responsive to local contexts. This finding echoes work on the early emergence of
prosocial behaviors (helping, comforting, sharing), which tend to be uncorrelated (42). Our
investigation thus highlights the importance of considering suites of cooperative behaviors
in tandem to allow for stronger inferences and a more nuanced, strategy-based lens on the
development of cooperation. Future research can extend this work by testing whether the
strategies identified here — and others that may emerge — replicate across additional sites
and cultural contexts, helping to refine and strengthen the framework introduced here.
Another key finding from our investigation is the greater degree of self-interest in
early life across tasks, which tended to diverge toward more other-regarding behaviors in
culturally-specific ways throughout childhood. How do we interpret these results? One (likely
incorrect) interpretation is that children in affluent, industrialized societies simply become
more ‘selfless’ than those in other societies. We do not believe this is the case. Instead, it's
important to recall that the tasks which involved costly sharing with another peer (the
fairness and trustworthiness tasks) always involved anonymous and unnamed recipients of
the same gender. It is plausible that what some might define as an other-regarding
preference in this context is actually best understood as an unknown-other regarding
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preference. That is, to Shuar children in Ecuador, for instance, the specific partner and their
known identity may play a more important role in shaping costly decisions, as opposed to
children in other societies. Given the importance of kin systems and social exchange
networks to an individual’s success (43, 44), it's likely that strong preferences for cooperating
with unknown others in one-shot games may be more common in industrialized societies,
not due to some moral trait of ‘selflessness’ but rather due to the returns of cooperation in
that particular social network (45). This claim is further supported by studies among adults
suggesting that recipient identities are key considerations for allocation decisions in
societies that more heavily rely on informal institutions and kin-based networks (46-48).

An additional consideration is that concerns about efficiency or uncertainty about
future rewards may contribute to both individual and cross-societal differences(28, 49). For
instance, children’s tendency to accept advantageous allocations may reflect a pragmatic
norm favoring efficient use of resources or minimizing waste, rather than indifference to
norms. However, these efficiency-based motivations are likely themselves culturally
informed and may coexist with, rather than contradict, broader normative expectations
about cooperation. Similarly, greater uncertainty about future access to resources could
make immediate maximization more attractive in some contexts, shaping children’s
responses in tasks involving tangible rewards. It is worth noting, however, that such trade-
offs between efficiency, fairness, and self-interest are not unique to this study — they are a
feature of virtually all decision-making tasks, across societies and developmental stages. We
believe these factors are unlikely to account for the full pattern of results, but may help
explain cross-societal variation in how cooperation is expressed, reflecting local calibrations
of when, for example, efficiency or equity is valued most strongly.

This work has a number of limitations and opportunities for future research. First,
while the sample sizes in this investigation mirror those of past work (e.g. 27) and are
fundamentally constrained by factors such as feasibility and community size, larger sample
sizes would permit finer-grained analyses of within-society variability in addition to an
assessment of interactions among demographic, ecological, and social factors. They would
also allow for a better-powered assessment of some of the interactive effects reported here.
Second, our design was cross-sectional, which limits our ability to draw strong comparisons
about individual developmental change, especially in communities that are rapidly
changing(50). We also collected, in the majority of sites, normative judgments and behaviors
from separate groups of children, which reduces contamination between judgments and
behaviors within subjects, but also introduces the limitation that we cannot directly link a
given child’'s normative understanding to their own behavioral choices. Third, although we
selected five societies that differ substantially in subsistence strategy and market
integration, this set does not, of course, capture the full breadth of human cultural diversity.
Future work incorporating additional populations, particularly those undergoing rapid social
or economic transition, would help test the generalizability of these patterns and clarify the
mechanisms linking local ecology, social norms, and cooperative behavior. Further, our
developmental analyses were restricted to children aged 5-13 years. Thus, observed age-
related decreases in self-interested behavior and convergence toward local norms reflect
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patterns within this range and cannot necessarily be extrapolated to younger or older age
groups. Future work including younger children and older adolescents would help clarify
when these trajectories first emerge and how long they persist. Finally, while our approach of
using average adult norms to compute difference scores provides a clear and interpretable
index of developmental convergence, it does not incorporate uncertainty around those
means. Future work with larger adult samples could model adult normative variation directly
— e.g., via hierarchical or multilevel approaches — to more precisely estimate how children’s
behaviors track local normative distributions rather than single mean values. Such work
could also explicitly design adult sampling strategies to capture within-community
heterogeneity in normative beliefs, allowing for more fine-grained analyses of how children
calibrate to the range of norms present in their social environment.

In sum, this investigation adopts a novel and integrative approach to understanding
the development of cooperative behaviors, norms and strategies across diverse societies,
and in this way, provides deeper insights into the nature of human cooperation. We find that
children’s cooperative behaviors and norms vary across societies, that they tend to diverge
in middle childhood, in many cases toward adult norms, and that they appear to be distinct
and dissociable behaviors with unique trajectories. Our results further demonstrate that
behavior across the four cooperative domains is well-described by three distinct strategies —
strategies that change in frequency across development and are differentially represented
across societies. The presence and nature of these variations in strategy suggest that rather
than developing along a more domain-general trajectory, children calibrate their behavioral
strategies to the local social environment in culturally sensitive ways. This combination of a
cross-cultural and developmental approach allows us to better assess the regularity with
which behaviors occur, and dissociate what appear to be generalizable trends that appear
with regularity — e.g. a trend toward more self-interest at younger ages — and the
importance of middle childhood as a period of time for norm acquisition from more
culturally-variable aspects of human cooperation — e.g. the content of cooperative norms.
This work marks an important step toward a serious consideration of cultural values in
shaping behavioral development and presents a reproducible model for future work.

Materials and Methods:

Our approach, methods, and analysis strategy were all pre-registered (AsPredicted #24522).
Study methods were approved by the institutional review boards at the affiliated institution
(Protocol #19.030.01), and the Uganda National Council for Science and Technology (Protocol
SS308ES), and adhere to international standards for ethical human subjects research. All
adult participants provided informed consent prior to participation, and all child participants
provided verbal assent. In Uganda and Ecuador, additional community consent was obtained
from local leaders in accordance with cultural and institutional ethical standards.
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Children’s Task Battery
Participants

Our participants were N = 413 children between the ages of 5 and 13 years old (M = 8.78, SD =
2.40, 214 girls) across five societies. An additional 64 children were tested but their data in
one or more tasks were excluded for the following pre-registered reasons: participant failure
to follow instructions (n=22), outside of age range (n=4), participant revoked assent (n=2),
neurodevelopmental disorders (n=2), experimenter error (n=28), participant didn’t like
resource (n=3), significant disruption (n=2), and previous participation in the task (n=1). A
breakdown of exclusions by task can be found in the

Supplement.

Our sampling strategy was pre-registered with a goal of approximately 60-90 children
between the ages of 5 and 13 in each society. In recruiting, we aimed for approximately 20-30
children in each of the three age groups — 5-7 year olds, 8-10 year olds, and 11-13 year olds —
with the decision to test closer to 30 or to 20 in a given society made solely based on
participant availability during the times of our data collection trips. In Uganda, our targets
were slightly exceeded due to high levels of interest in the community. Our pre-registered
recruitment targets were informed by experience from previous field research at these
sites(27, 28).

Procedure

The protocol began with an introductory section, followed by four tasks — fairness,
trustworthiness, forgiveness, and honesty — presented in two orders (forward and reverse)
that were counterbalanced across participants, and a concluding section. We find no order
effects on behavior — see Supplement. The script’s language matched the primary language
across sites. Scripts were collaboratively translated and reverse-translated with the input of
native speakers and professional translators.

The fairness, forgiveness, and trust tasks involved a number of comprehension
questions to ensure children understood the mechanics of the task and how to make their
choices accurately. Comprehension question success rates were extremely high, with first-
answer success rates an average of 98.6% in the fairness task, 99.5% in the trust task, and
100% in the forgiveness task. There were no comprehension questions in the short honesty
task. If children failed to answer correctly, the experimenter would give them the correct
information and repeat the comprehension check again. If they failed a second time (which
was exceedingly rare), the experimenter took note, repeated the correct information once
more, and continued with the protocol.

In the introductory section, the experimenter introduced themselves, and explained
that the participant would get a chance to play a number of activities in which they could
take home some candy. The experimenter then introduced the children to small, fruit-
flavored candies called Skittles and Starbursts. Each society was randomly assigned one
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color of both Skittles and Starbursts. The participants were given a chance to try both
candies and report if they liked them. The experimenter only continued if the participant
shared that they either liked the candy, or liked the candy enough to play.

The experimenter then explained that all of their candies from the session would be
put into a paper bag with a brown sticker on it. The brown sticker indicated that the bag
belonged to the participant. The experimenter then brought out three other paper bags, with
three different colored stickers on them — gray, black, and white — and explained that these
bags belonged to three other children, gender-matched to the participant, that could not be
here that day, but they would get their bags later, and that they all really liked candy, just
like the participant. The participant was then given two general comprehension questions to
ensure that they understood two key points: that the other children also liked candy, and
that the other children would get their bags later.

The fairness task was focused on the development of inequity aversion, assayed
through rejections of unfair offers in the Inequity Game. The apparatus had two trays — one
for the participant, and one for the other child — with two corresponding bowls for each
player, and one central “rejection bowl”. The participant sat in front of two handles, one
green and one red. The other child was represented by the paper bag with a gray sticker on
it. The experimenter explained that the Skittles put on the tray closer to the participant were
for them, and the Skittles put on the farther tray were for the child with the gray-sticker
paper bag. The experimenter explained through demonstration with one skittle per tray that
if the participant pulled the green handle, the trays would tilt outward to the respective
bowls of the participant and the other child; the red lever would make the trays tilt inward,
and no one would get those candies. There were then two comprehension questions to
ensure that the participant understood which tray belonged to which child.

Following these instructions, the experimenter then led the participant through three
narrated, lower-cost trials. We will refer to these as “practice trials” because they
familiarized children to the mechanics of the apparatus, but they were not called such to the
participant, and came with real costs and rewards. The protocol closely mirrored that of
previous research utilizing this apparatus. The first practice trial was always an Equal trial (1-
1). After loading the trays, the experimenter prompted the participant to pull a lever, and
narrated the outcome. The second and third practice trials were one Disadvantageous
Inequity (DI) trial (0 for the participant, 1 for the other child) and one Advantageous Inequity
(AI) trial (1 for the participant, 0 for the other child), counterbalanced. If the participant chose
one color handle for all three practice trials, they were asked to indicate which handle would
lead to the alternative outcome (e.g. asked “which handle will make the candy drop into the
middle?” if they picked the green handle for all three practice trials).

After the three practice trials, the participant then moved on to seven test trials. Four
of these test trials were Al trials where the participant received four candies, and the other
child received one. Two of these trials were Equal trials, in which both parties received one
candy. The order of these six trials was randomized. The last trial was always an Extreme Al
(XAI) trial, where the participant received four candies, and the other child received none.
The dependent variable in the Fairness Task was whether the participant accepted or
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rejected each type of offer. In Al trials, rejections indicated costly adherence to fairness. For
Equal trials, outcomes were identical for both parties (0-0 if rejected, 1-1 if accepted), and
thus rejections do not indicate fairness for this trial type.

In the Trustworthiness Task, the experimenter introduced participants to a child-
friendly version of the Trust Game. This game was played with a tray-like apparatus with high
sides and a plexiglass covering. The inside of the tray was split into two channels, within
which were two small, metal dishes filled with Starbursts. The first dish had two Starbursts in
it and was much closer to the opening on the side of the tray. The other dish was further in,
and had six Starbursts in it. The experimenter explained that in this game, the participant
could not reach in through the top, and the only way to reach the candies inside was to use a
special tool — a short, plastic tube with a hook on the end. The experimenter demonstrated
that the tool could be used to hook the closer dish with two Starbursts in it, but it was too
short to reach the dish with six Starbursts. The only way to reach the dish with six Starbursts
was to join two short tools together using a connector piece to make one long tool. This long
tool could reach the dish with six Starbursts. Participants were then asked a comprehension
question to ensure they understood that only the long tool could reach the further dish.

The experimenter then gave the participant one short tool, and explained that
another child who really likes Starbursts played this game before them. The paper bag with a
black sticker was their bag, and stood in for them. The experimenter explained that the
previous child was given a choice between either using their short tool to reach the dish with
two Starbursts, or giving their short tool to the participant. The other child chose to give up
their tool, forfeiting their chance at two Starbursts in order to give the participant access to
the dish with six Starbursts. They knew that the participant could share some of these six
Starbursts with them today. The experimenter then asked two comprehension questions to
ensure the child understood that the other player made the choice to give the participant
their tool, and that they did not receive any Starburst as a result.

The experimenter then gave the second tool to the participant, instructing them to
assemble the longer tool and pull out the dish with six Starbursts. Upon retrieving the dish
with six Starbursts, the experimenter asked the participant to decide how many of the
Starbursts to keep for themselves versus give to the other child, by allocating the Starbursts
between their respective paper bags. To give the participant privacy, the experimenter pulled
out a bell, and told the participant they would be turning around to finish working, but that
the participant should ring the bell when they are done allocating the candies. If the child
did not ring the bell within 15 seconds, the experimenter, without turning around, asked
whether they were done making their decision. After the bell was rung, the experimenter
turned around, and ended the activity. The dependent variable in the Trustworthiness Task
was the number of Starbursts the participant shared with the other player.

In the Forgiveness Task, experimenters introduced participants to an activity which
involved the use of a novel resource: a magic color scratch sheet. These sheets were small
pieces of rainbow-colored paper with a black, carbon film on top. Using a stylus, the
experimenter demonstrated that by scratching off the carbon film, the colors underneath
could be revealed. The experimenter instructed the child to practice drawing on a test sheet
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for 15 seconds. They then told the participant that there were five more of these sheets for
them to draw on. However, when they pulled out the small box that was supposed to hold
the sheets, they discovered that the sheets had already been drawn on. Experimenters were
instructed to express surprise and disappointment, by saying, “Oh no, it looks like someone
before you already drew on them and you won't get to complete this activity. We don’t have
any more of these.” The experimenter then revealed a note in the box from another
experimenter which stated, “A kid that was here before you did not know these were for you,
and they drew on them, accidentally. They are really sorry that they used the scratch sheets.”
This is analogous to the Accidental-Remorse condition from Amir (33). Following this, the
experimenter then asked the participant to make a decision about the scratch sheets that
had already been drawn on. They could throw as many of the sheets as they wanted away
into a small trash can, or they could return as many of the sheets as they wanted to the child
that drew on them by placing them into the corresponding paper bag with a white sticker on
it. The experimenter then asked two comprehension questions to ensure the participant
knew how to enact the two options, and then turned around and instructed the participant to
ring the bell when they were done with their decision. The dependent variable in the
Forgiveness task was the number of sheets the participant returned to the other player.

In the Honesty Task, the experimenter told the participant that as a prize for
participating, they would receive a gift of one Starburst. The experimenter handed the
participant a small, cardboard box and reiterated that there should be one Starburst inside.
They then asked the participant, “Can you make sure you can open the box? I'm going to turn
around and finish writing something down”. Upon opening the box, the participant learned
that instead of one Starburst, there were actually four Starbursts inside. The experimenter
then waited to see what the child would do. The experimenter remained turned around for 15
seconds, during which they waited for a possible interjection from the participant. If the
participant did not speak during the first 15 seconds, they were instructed to ask, without
turning around, “Are you able to open the box?”. In both cases, the experimenters were
trained to respond to the exact type of utterance from the participant. If the participant
mentioned anything about the number of Starbursts (e.g. “there are four in here”), the
experimenter said, “Oh, okay. If there are any extra, can you give them back to me?”. The
number of candies returned was recorded. If the participant mentioned anything else
unrelated to the number of candies, the experimenter said, “Ok, you are all set. You can put
the box in your bag to take home”. The task was considered finished at that point, unless the
participant chose to return Starbursts after the experimenter’s statement. The dependent
variable in the Honesty task was the number of candies returned to the experimenter.

In the conclusion section, the experimenter first asked whether or not the three
paper bags belonged to other children, as a measure of the believability of the setup. They
then did a simple give-N counting task with the participant, introducing them to ten wooden
tokens, and asking them to first “put one token in my hand”, and then put “exactly six
tokens” in their hand (see Supplement for results). The experimenter then asked a number of
demographic questions about family composition, parental occupation, and household
religious practices.
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Children’s Norm Battery
Participants

A separate group of children were recruited to complete the children’s norm battery survey,
with the exception of Ecuador, in which there was overlap between participants in the task
battery and the norm battery, but a period of at least three days in between testing. This was
due to a lack of additional participants in the communities tested in Ecuador, which were
constrained by community size and the logistical affordances of the field season. Our
participants were N = 163 children between the ages of 5 and 13 years old (M = 8.69, SD = 2.34,
76 girls) across five societies.

Protocol

The experimenter explained to the participant that they would be reading a few stories out
loud and asking a few questions. The experimenter stated that there are no right or wrong
answers, and that they were solely interested in what the participant believed. They then
began the norm elicitation section, in which they read out loud five different vignettes that
mirrored the choices that children faced in the behavioral task battery, in either forward or
reversed order, counterbalanced.

In the Fairness vignette, participants were introduced to an adult who was allocating
candy to two different children, gender-matched to the participant. The experimenter
explained that the first child could decide whether they wanted to say “yes” or “no” to the
division. There were six trials with related diagrams that corresponded with the following
allocations: 1-1, 2-1, 3-1, 4-1, 4-0, and 1-4, for the first child (the actor) and the second child
(the recipient), respectively. For each trial, the experimenter asked, “Should the first [child]
say yes or no? What's the right thing to do?".

In the Generosity Norm vignette, participants were asked how a child should split four
candies between themselves and another child. They were asked whether the first child
should take zero, one, two, three, or four for themselves, and instructed to answer, “What'’s
the right thing to do?”

In the Trustworthiness Norm vignette, the experimenter read a story in which a child
has two seeds, but no garden. The child gives the seeds to a second child, who plants them in
their garden. The seeds then grow into six fruits. The experimenter then asked the
participant, from zero to six, how many fruits the child with the garden should share back
with the child who gave them the seeds, by asking, “What’s the right thing to do?".

In the Forgiveness Norm vignette, the experimenter read a story about a child who
has five special pieces of paper that they wanted to make five drawings with. But, a second
child accidentally uses those five pieces of paper to make their own drawings, and the
papers can’t be reused. The first child must now decide how many of the sheets to give back
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to the other child, and how many to throw away. The experimenter asked the participant,
from zero to five, how many of the drawings to return, by asking, “What’s the right thing to
do?”

In the Honesty Norm vignette, the experimenter read a story in which a child did a
good job in school, and as a result, their teacher said they deserved one gift for doing a good
job. But when the child opened the bag from the teacher, there were actually four gifts
inside. The experimenter asked the participant, on a scale of zero to four, how many of the
gifts to keep, and asked “What’s the right thing to do?”

Following this block, the experimenter then moved to the Judgment section, in which
they recounted each of these vignettes, and in each case, described that the child did the
self-interested behavior. That is, in the Fairness vignette, they accepted an offer of 4-1. In
Generosity, they decided to keep all four candies. In Trustworthiness, they kept all six fruits
for themselves. In Forgiveness, they threw all five sheets away. And in Honesty, they kept all
four of the gifts. The experimenter then asked the participant, for each of these cases, to
imagine that either an adult or another kid their age saw the child doing this behavior. In
those cases, would the child or peer think this “was a good or bad thing to do?”. Upon
answering, they were instructed to describe how bad or good (e.g. “A little good or very
good?”.

In the Concluding block, the experimenter conducted the Demographic Survey, which
asked about household composition, parental occupation, and family religion. All children
received a prize for participating.

Adult Norm Battery
Participants

A group of adults were recruited from each community to complete the adult norm battery
survey. Our participants were N = 86 adults between the ages of 18 and 74 years old (M = 32.6,
SD = 12.6, 35 men) across five societies.

Protocol

The procedure for adults was similar to that of the children’s norm battery, with identical
instructions and vignettes. The only difference was that the first pass of each vignette all
involved adults, and participants were asked about the normative behavior for adults. Then,
they were asked to imagine that the participants were 10-year-old children, then 5-year-old
children, to determine whether the norm changed by target age. Participants then completed
the Judgment section, just as in the children’s norm battery, which was followed by a short
demographic section.

4.4 Statistical Methods
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We used R version 4.0.0 for all analyses (57). Across the behavioral tasks, we focused
on several, pre-registered dependent variables. In the Fairness Task, the dependent variable
was whether a participant rejected on a given trial (binary, accept or reject). In the
Trustworthiness Task, the dependent measure was the number of candies shared with the
trustor (numeric, 0-6). In the Forgiveness Task, the dependent variable was the number of
sheets given back to the transgressor (numeric, 0-5). In the Honesty Task, the dependent
variable was the number of candies returned to the experimenter (numeric, 0-4). The
primary, pre-registered predictors were age (numeric), and society (factor, five levels). To
address whether children’s behaviors and normative judgments converged toward adult
norms with age, we computed difference scores between children’s behaviors and the
behaviors adults endorsed as normative as our dependent variable in a number of linear
probability models, where age (continuous) and society (factor, five levels) were the
predictors. To assess the interrelatedness of the four cooperative behaviors, we computed
Spearman correlations and conducted significant testing using the stats package in R (57).
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