
royalsocietypublishing.org/journal/rstb
Research
Cite this article: House B, Silk JB, McAuliffe
K. 2022 No strong evidence for universal

gender differences in the development of

cooperative behaviour across societies. Phil.

Trans. R. Soc. B 378: 20210439.
https://doi.org/10.1098/rstb.2021.0439

Received: 28 February 2022

Accepted: 11 August 2022

One contribution of 17 to a theme issue

‘Cooperation among women: evolutionary and

cross-cultural perspectives’.

Subject Areas:
cognition, behaviour

Keywords:
gender differences, prosocial behaviour,

fairness, child development, cross-cultural

differences

Author for correspondence:
Bailey House

e-mail: bailey.house@york.ac.uk
© 2022 The Author(s) Published by the Royal Society. All rights reserved.
Electronic supplementary material is available

online at https://doi.org/10.6084/m9.figshare.

c.6289742.
No strong evidence for universal gender
differences in the development of
cooperative behaviour across societies

Bailey House1, Joan B. Silk2 and Katherine McAuliffe3

1Department of Psychology, University of York, York YO10 5DD, UK
2School of Human Evolution and Social Change, Arizona State University, Phoenix, AZ, USA
3Department of Psychology and Neuroscience, Boston College, Chestnut Hill, MA 02467, USA

BH, 0000-0002-4023-9724

Human cooperation varies both across and within societies, and developmen-
tal studies can inform our understanding of the sources of both kinds of
variation. One key candidate for explaining within-society variation in coop-
erative behaviour is gender, but we know little about whether gender
differences in cooperation take root early in ontogeny or emerge similarly
across diverse societies. Here, we explore two existing cross-cultural datasets
of 4- to 15-year-old children’s preferences for equality in experimental tasks
measuring prosociality (14 societies) and fairness (seven societies), and we
look for evidence of (i) widespread gender differences in the development
of cooperation, and (ii) substantial societal variation in gender differences.
This cross-cultural approach is crucial for revealing universal human gender
differences in the development of cooperation, and it helps answer recent
calls for greater cultural diversity in the study of human development. We
find that gender has little impact on the development of prosociality and fair-
ness within these datasets, and we do not find much evidence for substantial
societal variation in gender differences. We discuss the implications of these
findings for our knowledge about the nature and origin of gender differences
in cooperation, and for future research attempting to study human
development using diverse cultural samples.

This article is part of the theme issue ‘Cooperation among women:
evolutionary and cross-cultural perspectives’.

1. Introduction
Cooperation plays a fundamental role in human societies, but the form and
scope of cooperation also vary considerably both across and within societies.
Across societies, considerable variation in prosocial behaviour has been
observed [1–3] and linked to variation in social norms that shape social prefer-
ences and regulate behaviour [4–6]. Within societies, gender is an important
source of variation in behaviour, as division of labour between men and
women is a universal feature of human societies, with each focusing on differ-
ent types of subsistence tasks and sharing the products of their labour [7,8].
Developmental studies have informed our understanding of the sources of
across-societal variation in prosocial behaviour, suggesting that the psychology
underlying sensitivity to normative beliefs and values operates the same way
across cultures, although the content of norms varies considerably [9]. By con-
trast, however, there has been relatively little consideration of whether there are
gender differences in social preferences that underlie within-societal variation in
prosocial behaviour (but see [10]) or whether there are systematic gender differ-
ences in the development of social preferences across societies. We consider the
latter question in this paper.

(a) Measuring prosocial social preferences
Experimental studies of prosocial behaviour provide insights about the
psychological processes through which social preferences influence prosocial
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behaviour. In this work, researchers have borrowed methods
developed by behavioural economists to assess the nature of
preferences that underlie behaviour. Participants are presented
with choices that have different outcomes on the material wel-
fare of themselves and others, and the choices that they make
reveal their preferences. By using different sets of choices,
researchers can study distinct aspects of the psychological
processes that govern cooperation in humans, such as generos-
ity and fairness. For example, in one well-known experimental
paradigm, the Dictator Game (DG), one individual (player 1)
is given an endowment, usually a sum of money, that
can be divided between themselves and another individual
(player 2). Reputational concerns or expectations of reciprocity
might influence the choices that individuals make, so offers are
made anonymously and participants do not change roles. Any
money allocated to player 2 reduces player 1’s own pay-offs, so
behaviour in this situation provides a measure of player 1’s
preference for outcomes that benefit others at a personal
cost. However, there is no external factor compelling player 1
to give to player 2, so the DG can be interpreted as a measure
of player 1’s generosity. In the Ultimatum Game, a second
stage is added to the standard DG: now, player 2 can accept
or reject player 1’s offer. If the offer is accepted, each takes
home the amount that was offered. If the offer is rejected,
both go home with nothing. The decision to reject any non-
zero offer is costly and provides a measure of people’s prefer-
ences for fair outcomes and aversion to inequity. Here, player 1
must take into account what player 2 will accept to prevent
player 2 from rejecting their offer, but rejections by player 2
necessarily come second and so cannot change player 1’s
choices. The Ultimatum Game can therefore be interpreted
as a measure of player 2’s ideas about what is fair or unfair
in this situation (in addition to a measure of player 1’s belief
about what player 2 thinks is fair).

These kinds of studies have been conducted in societies
that span a wide range of subsistence strategies and levels
of organization, from hunters and gatherers to western, edu-
cated, industrial, rich and democratic (WEIRD) societies.
There is considerable diversity across societies in the behav-
iour observed in these games, suggesting considerable
societal diversity in social preferences. For example, in
some societies, people rarely reject any offers in the Ulti-
matum Game and in other societies people regularly reject
offers that do not approach half of the original endowment
[1–3]. Adults’ choices in these kinds of economic games are
influenced by what they themselves believe to be the correct
behaviour and also by what others in their societies believe to
be the correct behaviours [9]. The latter provides evidence of
the importance of norms in shaping social preferences that
underlie prosocial behaviour in games like the DG. Adults’
choices are also correlated across games which measure
different aspects of social preferences, such as the DG
(which measures prosociality or preferences for fairness in
dyadic interactions) and the Third-Party Punishment Game
(which measures preferences for fairness in third-party inter-
actions) [11]. These findings support the idea that prosocial
behaviour in the DG is at least partly motivated by social
preferences which are general across contexts.

It is important to note that a reasonable critique of games
like the DG is that they often omit features of real-world
social interactions which would make them more informative
about real-world cooperative behaviour [12,13]. For example,
they could (but often do not) ask participants to make
decisions involving recipients who are from familiar ethnolin-
guistic groups or with whom they have real relationships
[13,–16]. This means that one must be cautious about using
behaviour in these games to draw inferences about real-
world behaviour. However, this limitation of these games
does not necessarily argue against evidence that individuals’
choices in the games are motivated by general social
preferences which vary across different social groups.
(b) The development of prosocial social preferences
Developmental studies provide important insights about the
origins of social preferences and the processes that shape
them. One set of cross-cultural developmental studies was
based on discrete versions of the DG [17]. In the Prosocial
Game, child 1 is given a choice between two options. One
option provides one reward to them and an identical
reward for child 2 (1/1), the other option provides one
reward to them and nothing to child 2 (1/0). In the Costly
Sharing Game (CSG), child 1 is given a choice between one
reward to them and an identical reward for child 2 (1/1),
the other option provides two rewards to them and nothing
to child 2 (2/0). Another set of developmental experiments
was designed to specifically test children’s aversion to
unfair outcomes. In the Inequity Game (IG), child 1 is pre-
sented with a sequence of decisions about whether to
accept or reject allocations of rewards for themselves and
another child, child 2 [18,19]. The pay-off structure of these
allocations is either equal (1/1), advantageous to child 1
(4/1) or disadvantageous to child 1 (1/4). If child 1 accepts
the allocation, both children get the designated rewards,
but if they reject the allocation neither child 1 nor child 2
receives anything. Although the IG is structurally like the
DG because child 1 decides the pay-off outcome without
input from child 2, it is functionally similar to player 2’s
role in the Ultimatum Game. This is because: (i) it involves
a decision about whether to accept or reject a distribution
chosen by someone else, and (ii) it reveals child 1’s ideas
about what is fair (i.e. whether the proposed division of
rewards is better than an equal distribution of zero). The IG
and CSG represent two different approaches to measuring
social preferences in children, but they both require children
to sacrifice personal gain to create more-equal outcomes: in
the CSG, child 1 must incur costs to provide benefits to
others and to avoid inequitable outcomes, and in the IG,
child 1 must incur costs to avoid inequitable outcomes, but
it is more costly for child 1 to avoid advantageous inequity
(AI) than to avoid disadvantageous inequity (DI). We note
that ‘equitable’ outcomes need not be ‘equal’ (and often are
not), but in the design of these games equitable outcomes
are always equal.

Several general findings emerge from this body of cross-
cultural developmental work. First, developmental patterns
are fairly uniform across cultures in some contexts and at
some ages, but not others. For instance, behaviour in the
Prosocial Game and responses to DI are relatively consistent
across cultures. Children are increasingly likely to choose the
1/1 option over the 1/0 option in the Prosocial Game, and to
reject the 1/4 option in the DI trials, as they mature from
about 3 to 15 years of age. However, in situations in which
children incur higher costs to create more-generous or
more-fair outcomes, there is greater variation in behaviour
across cultures. Second, cross-cultural variation emerges
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during middle childhood, the period of about 6–11 years of
age. Children begin to reject offers in the AI trials when
they are between about 7 and 10 years of age, but this
occurs in only 3 of 7 societies in which the children were
tested [18]. In the CSG, the probability of choosing the 2/0
option over the 1/1 option develops similarly across societies
as children approached middle childhood and then begins to
vary across societies as children converge on the behaviour of
adults in their own societies in the same kinds of situations
[9,17]. Third, additional experimental work which focuses
on children’s responses to novel normative instructions indi-
cates that this is the period when children in very different
societies become increasingly sensitive to normative instruc-
tions about correct behaviour [9,20]. This work suggests
that the psychology underlying sensitivity to normative
beliefs and values operates the same way across cultures,
even though the content of norms varies considerably
across those cultural groups.
 oc.B
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(c) Gender and prosociality
Local cultural norms can help to explain variation in the devel-
opment of children’s social preferences across societies, but
this largely ignores possible sources of variation within
societies, such as gender. A rich body of work demonstrates
that cooperative decision-making is influenced by social cat-
egories such as ethnicity and group membership [21]. This is
true in both adults and children. For instance, children share
more with ingroup members than outgroup members in
some experimental settings [22]. Gender is a key social cat-
egory that is privileged in early ontogeny [23–25] and even
at older ages continues to shape different aspects of social
development including preferences [26] and behaviour [27].
Though adults’ and children’s prosocial behaviour does
seem to differ based on the gender of a cooperative partner,
there is less certainty about whether or how an individual’s
gender directly influences their prosocial behaviour. In par-
ticular, there is little consensus about whether gender
differences in prosociality are universal features of human be-
haviour, or even what the direction of gender differences is (i.e.
whether females are more prosocial than males or vice versa).

A number of theoretical proposals have offered expla-
nations for why prosocial behaviour should vary based on
gender, although there is no consensus about the direction
of the effects [28]. Empirical work with adults does little to
clarify this issue because the vast majority of data come
from a small number of industrialized societies (see [10])
which has limited our ability to make compelling claims
about universal features of human psychology [29]. Develop-
mental data can potentially help shed light on the nature of
gender differences in humans. If gender differences in proso-
cial preferences are a universal element of human behaviour,
then we might expect them to develop in a uniform way
across cultures, to emerge early in development, and be pre-
dictive of gender differences in adulthood. Alternatively, if
gender differences are the product of cultural forces that
operate within societies, we might expect them to emerge
during middle childhood as children become sensitive to
local social norms and begin to develop adult-like patterns
of behaviour [30]. Meta-analyses of the influence of gender
on prosocial behaviour in adults and children suggest that
adult males are generally more prosocial than adult females
[31], but some reviews have found this pattern to be
inconsistent [32], while other reviews have obtained the
reverse pattern for children [33]. For example, a recent
study showed that among two populations of Americans
and Canadians, girls shared stickers in a more egalitarian
manner than did boys [34]. However, the effects of gender
among children may vary for different types of prosocial be-
haviour, such as instrumental helping and sharing [33], and
findings about gender differences may depend greatly on
the context in which this behaviour is being measured
[35,36]. These findings illustrate the potential importance of
developmental research for fully characterizing gender differ-
ences in human cooperation, but they also illustrate the
importance of standardizing tasks to facilitate comparisons
between children and adults. Additionally, prior studies
of gender differences in children have focused on WEIRD
populations [29], a persistent problem in developmental
psychology [37].
(d) Present research
Here, we examine the impact of gender on the development
of prosocial preferences across a diverse set of societies. We
use measures of prosocial behaviour that are similar across
societal samples, and that are comparable to measures used
with adults. If gender differences reflect a phylogenetic
legacy of evolutionary pressures that favour different behav-
ioural strategies among males and females, we might expect
gender differences in prosocial preferences to emerge early in
life and be similar across cultures (prediction 1). Cultural
evolutionary theories do not make specific claims about
gender differences in social preferences. However, it is
possible that gender differences in status, social roles and
scope of social networks might be associated with gender
differences in prosocial preferences. If this is the case, we
might expect gender differences in prosocial behaviour to
vary across societies and to begin to diverge during middle
childhood (prediction 2).

To determine whether there are gender differences in the
development of prosocial behaviour and fairness, we need
data on children’s prosocial behaviour and fairness behaviour.
To this end, we draw on data which were collected using
experimental methods applied consistently across different
age groups and in diverse societies. These data come from
cross-cultural studies using the binary-choice DG [9,17] that
provide information about the behaviour of 663 children
aged 4–14 years across 14 different societies. Data on the devel-
opment of fairness behaviour are provided by a cross-cultural
study using the IG [18] that provides data from about 430 chil-
dren (429–437 depending on the condition) aged 4–15 years
old across seven different societies. The IG protocol explores
the development of two distinct forms of fairness: an aversion
to outcomes which advantage oneself (AI) and an aversion to
outcomes which disadvantage oneself (DI). In the studies
below, we explore gender differences in the development of
prosocial behaviour in the DG (study 1), fairness behaviour
in the Advantageous Inequity Game (AIG) (study 2a) and fair-
ness behaviour in the Disadvantageous Inequity Game (DIG)
(study 2b). In each of these studies, we address two research
questions which test predictions 1 and 2:

(i) prediction 1: are there gender differences in the devel-
opment of children’s behaviour which are widespread
across societies? Our culturally diverse dataset allows



Table 1. Populations sampled for the DG for study 1.

population (location); description n = SS (female) n = obs.

dataset DG1 Aka (Congo Basin, Central African Republic); rural, foraging, hunting 35 (13) 35

Fijian (Yasawa Island, Fiji); rural, marine foraging, small-scale horticulture 75 (33) 75

Himba (Omuhonga Basin, Namibia); rural, pastoralism, small-scale horticulture 82 (48) 82

American (Los Angeles, United States); urban 72 (35) 72

Martu (Western Desert, Australia); rural, foraging, hunting 22 (10) 22

Shuar (Amazonia, Ecuador); rural, small-scale horticulture, hunting 37 (13) 37

dataset DG2 German (Berlin, Germany); urban 33 (18) 33

Hadza (Great Rift Valley, Tanzania); rural, foraging, hunting 26 (9) 26

Argentinian (La Plata, Argentina); urban 46 (21) 46

American (Phoenix, United States); urban 58 (28) 58

Indian (Pune, India); urban 50 (25) 50

Shuar (Amazonia, Ecuador); rural, small-scale horticulture, hunting 17 (8) 17

Tanna (Tafea province, Vanuatu); rural, small-scale horticulture, hunting 81 (43) 81

Wichí (Misión Chaqueña, Argentina); rural, sedentarized hunter–gatherers 29 (15) 29

total 663 (319) 663
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us to draw more plausible conclusions about universal
human gender differences than is possible with
samples from only one or a few societies, and permits
a good opportunity to test prediction 1; and

(ii) prediction 2: is there cultural variation in how gender
shapes the development of prosocial behaviour?
Although this is a question of central importance,
samples from some of the societies included in the ana-
lyses are small, and this limits the strength of
conclusions that we can draw about gender differences
in particular populations. We address this question
and its test of prediction 2 with this limitation of our
dataset in mind.

2. Study 1: Dictator Game
(a) Methods
(i) Participants and experimental procedure
Data on children’s choices in the binary-choice DG were
obtained by combining datasets from two different cross-cul-
tural research projects [9,17]. These two studies used similar
versions of the DG, and the subjects in both studies spanned
a similar age range. However, the tasks were presented to the
children in somewhat different ways which we describe below.
(ii) Dataset: Dictator Game 1 (DG1)
This project examined the behaviour of children aged 3–14
years at six different sites ([17]; table 1; see original paper for
full description of the sites and sample sizes). Children were
presented with two training trials followed by four experimen-
tal trials (the order of which was counterbalanced across
participants). In the experimental trial relevant to the present
study (CSG, ‘Social’ condition in the original study), one
child (child 1) was assigned to the role of actor and presented
with two options: (i) they could keep two rewards and give
none to a peer recipient (2/0, the self-maximizing option), or
(ii) they could keep one reward and give one to the recipient
(1/1, the prosocial option). The actor was face-to-face with
the familiar peer recipient (child 2) and decided between the
two options while being observed by both recipient and the
experimenter. Participants were recruited at schools or oppor-
tunistically in compounds/villages, and children were
randomly paired with partners with a few constraints. Efforts
were made to pair children with peers of similar ages and to
avoid pairing them with immediate family members, but no
other sampling criteria (such as gender or familiarity) were
used. Data from three additional trials using other versions
of this experimental task are not included in the present
study because the tasks differ considerably from the one
used to produce dataset DG2.
(iii) Dataset: Dictator Game 2 (DG2)
This project collected data with samples of children aged 4–17
years at eight different sites ([9]; table 1; see original paper for
full description of the sites and sample sizes). For the purposes
of comparability across datasets, we have limited the analyses
in this paper to participants between the ages of 4 and 14 years
(excluding six participants older than 14 years). The procedure
consisted of several training trials followed by the experimen-
tal trial relevant to the present study. In this trial, one child
(child 1) was assigned to the role of actor and presented
with the same two options as in dataset DG1: (i) they could
keep two rewards and give none to a peer recipient (the 2/0,
self-maximizing option), or (ii) they could keep one reward
and give one to the recipient (1/1, the prosocial option). In
this project, the actor was told that the recipient (child 2)
was another child in the community, but the recipient was
not physically present and anonymous. When participants
decided between the two options, they were observed only
by the experimenters. We want to highlight this significant
methodological difference, in which there was no anonymity
for participants in the experiment which produced dataset
DG1, but considerable anonymity in the experiment which
produced dataset DG2. In continuous versions of the DG,
adults are more prosocial where they are less anonymous
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[38].Males and females are generally influenced byanonymity
to a similar degree, but there are some gender differences in
the distribution of their prosocial choices [39]. For this
reason, we consider whether datasets DG1 and DG2 present
different patterns of gender differences in children’s prosocial
behaviour.

Before participants made their choice, children viewed a
short video in which an adult verbalized novel information
about the two options. Before trials in the condition relevant
to the present study (the ‘both OK’ condition in the original
study), the model stated that 1/1 and 2/0 were both ‘OK’
and ‘OK to choose’. This language is not strongly normative
and does not preferentially bias children towards choosing
either option and is very similar to language used to introduce
the experimental task in both dataset DG1 and dataset DG2
(i.e. ‘you can choose whichever one you want’). This video
manipulation was intended as a baseline condition in the orig-
inal study [9] and was contrasted with other between-subjects
conditions which presented children with videos containing
normative information intended to bias children’s choices.
Data from these other conditions are not included in the pre-
sent study because these videos bias the children’s choices in
a way that makes the experimental task not comparable to
that used in dataset DG1. Videos used a standardized script
but were recorded at each field site using local translations
of the script and local adults as models.

(iv) Coding and variables
In some cases, the same society was represented in both data-
sets (e.g. the Shuar and the USA (Los Angeles and Phoenix)),
but these observations were obtained from different commu-
nities (sites) within these societies, and the data were
collected 7–8 years apart. For this reason, when combining
the data from both datasets, we assign each of the 14 samples
a unique multi-level population code.

The data from the DG is binary (a participant chose either
the ‘1/1’ prosocial option [1] or the ‘2/0’ self-maximizing
option [0]). We predicted this binary dependent variable (DV)
using variables capturing participants’ gender (gender), age
(age and age2) and site.

Gender: this parameter is binary (female [1] and male [0])
and was coded either from consent forms provided by parents
or by researchers at the time of the experimental sessions.

Age and age2: we centred (i.e. z-score transformed) chil-
dren’s age by subtracting the full sample mean age (8.31
years) and dividing by the standard deviation (2.65). We
include both this centred age parameter (age) and a squared
version of the same parameter (age2) to allow us to model
non-monotonic age functions.

Site: the models also include multi-level parameters,
including random intercepts and random slopes for all
variables and interactions, for each site sample.

(v) Statistical analyses
We constructed a Bayesian regression model that includes
terms for gender, age and age2. We also included interactions
between gender and age/age2 to evaluate whether the devel-
opment of prosocial behaviour differs across genders. To
assess and control for societal variation, we included multi-
level parameters for the interactions for each site sample.
We present the results of this model graphically because its
complexity makes full numerical results difficult to interpret.
Basic numerical model results are presented in table 2 (full
numerical model results can be found in the electronic sup-
plementary material).

We modelled participants’ choices using regression with a
binomial link function. The posterior distribution of the
model was estimated using Markov chain Monte Carlo, in
which model predictions were generated by processing
many samples from the posterior distribution of the model.
Data were analysed in the R Environment for Statistical Com-
puting v. 3.5.1 [40], with models specified using the function
‘map2stan’ (R package ‘rethinking’ v. 1.59), a convenience
tool for fitting different regression models [41]. Multi-level
models were run using a variant of Hamiltonian Monte
Carlo (an algorithm good with high-dimension models)
implemented in RStan v. 2.18.2 [42]. Models were specified
using weakly informative priors, which reduce overfitting
and help the Markov chain to converge to the posterior distri-
bution more effectively than flat priors. These were the same
priors as were used in previously published analyses based
on datasets DG1 and DG2 [9,17]. The posterior distribution
we present here is based on 12 000 samples from three
chains (after 3000 adaptation steps), for a total of 27 000
samples. These samples were sufficient to establish conver-
gence to the target posterior distribution. We assessed
convergence through: (i) visual inspection of the chains, (ii)
the R-hat Gelman and Rubin statistic (approximately 1.00
for all parameters, R-hat values greater than 1.01 can indicate
that the chain did not converge), and (iii) the effective
number of samples for all parameters were reasonable. Stat-
istics for convergence of the Markov chains can be found in
the full numerical model results provided in the electronic
supplementary material.

(b) Results
(i) Are there gender differences in the development of prosocial
preferences?

Across the entire cross-cultural sample, males chose the
prosocial option 34% of the time on average and females
chose the prosocial option 27% of the time. Figure 1a shows
the model estimates for the probability that males and
females will choose the prosocial option in the DG. These
estimates are largely similar across genders, but the model
estimates for males are somewhat higher than the estimates
for females between about age 7 and 10 years of age.
However, the 95% percentile intervals for the estimates for
males and females in this age range overlap considerably,
suggesting that the gender difference is not very reliable. In
figure 1b we plot the coefficient for gender as a function of
child age (dotted black line). The 95% percentile interval of
the coefficient for gender does not fully exclude zero at any
age, suggesting that gender does not consistently affect the
likelihood of choosing the prosocial option.

The inclusion of multi-level parameters for each of the 14
different site samples gives us confidence that the estimate of
the coefficient for gender is not likely to be strongly biased by
individual sites. To confirm this, we have also plotted coeffi-
cients for the multi-level parameters for gender for each site
sample (figure 1b). Estimates for the coefficient of gender in
each site are largely similar to the overall effect of gender, par-
ticularly through the range of 7–10 years where we have the
largest samples of participants. The figure also shows that
there is not any systematic difference in the parameters for



Table 2. Model structures and numerical model results for studies 1, 2a and 2b. (Model structures are presented using the formulae used for similar regression
models in the R package ‘lme4’. Differences in the structures of the models across studies are in italics. Full model results (including results for multi-level
parameters) are provided in the electronic supplementary material.)

parameter name

study 1 study 2a study 2b

coef. s.d. 95% CI% coef. s.d. 95% CI% coef. s.d. 95% CI%

intercept −0.87 0.19 −1.25 −0.51 −2.02 0.66 −3.12 −0.49 −0.07 0.37 −0.84 0.67

gender

(1 = female)

−0.45 0.26 −0.96 0.06 0.02 0.40 −0.78 0.81 0.00 0.36 −0.72 0.71

age (centred) −0.04 0.22 −0.47 0.39 0.01 0.35 −0.70 0.71 0.71 0.37 −0.08 1.40

age2 (centred) 0.21 0.16 −0.11 0.51 0.26 0.28 −0.35 0.78 −0.37 0.23 −0.85 0.06

trial number −0.07 0.11 −0.29 0.13 0.03 0.08 −0.15 0.18

gender × age

(interaction)

−0.06 0.23 −0.49 0.41 0.36 0.43 −0.49 1.23 −0.23 0.36 −0.91 0.51

gender × age2

(interaction)

0.12 0.21 −0.30 0.54 −0.14 0.38 −0.94 0.56 0.13 0.28 −0.38 0.73

regression model structures

study 1 [outcome variable] ‘subject chose 1/1 in DG’∼ [fixed effects] 1 + gender + age + age2 + gender*(age + age2) + [random effects]

(1 + gender + age + age2 + gender*(age + age2) | site ID)

study 2a [outcome variable] ‘subject rejected 4/1 in Advantageous Inequity Game’∼ [fixed effects] 1 + gender + age + age2 + trial

number + gender*(age + age2) + [random effects] (1 + gender + age + age2 + trial number + gender*(age + age2) | site ID)

study 2b [outcome variable] ‘subject rejected 1/4 in Disadvantageous Inequity Game’∼ [fixed effects] 1 + gender + age + age2 + trial

number + gender* (age + age2) + [random effects] (1 + gender + age + age2 + trial number + gender*(age + age2) | site ID)

royalsocietypublishing.org/journal/rstb
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gender across the sites in dataset DG1 (pink lines) and data-
set DG2 (green lines). This indicates that despite the
methodological differences in the anonymity of participant
children across the two studies, the influence of gender on
prosocial behaviour was similar.

(ii) Do gender effects vary across sites?
We can explore societal variation by plotting the coefficients for
the multi-level parameters for gender for each site and compar-
ing the estimated coefficients for gender across all sites
(figure 2). We note at the outset that sample sizes for some of
the sites are very small, and the estimates for these sites
should be viewed with caution. The only apparent difference
in the magnitude of the estimated coefficient for gender is
between Los Angeles and the Martu when children are 3–4
years of age. However, this difference should be interpreted
with great caution because our samples for this age are small
at all sites, and the sample for the Martu is particularly limited.
Thus, our data provide no compelling evidence for societal
variation in the development of children’s choices in the DG.

(c) Study 1: discussion
There is very limited evidence for gender differences in the
development of prosocial behaviour in the binary-choice
version of the DG used here. Males are estimated to be some-
what more likely to select prosocial outcomes than are females,
but overall this difference is relatively small (about 7–8%) and
not very reliable even at 7–10 years of age where we have the
most data. There is also very little evidence for societal
variation in gender differences in the DG.
Overall, these analyses suggest that there could be very
modest gender differences in prosocial behaviour in 7- to
10-year olds, but the effect is quite uncertain. A gender differ-
ence in the pattern of responses in the DG could indicate that
there are gender differences in either generosity, or prefer-
ences for fair outcomes. To help distinguish between these
possible explanations, we can examine children’s responses
in a task that directly measures responses to unfairness. To
this end, in Study 2, we investigate gender differences in
the development of children’s aversion to AI.
3. Study 2: The Inequity Game
The IG assesses preferences for equitable outcomes. In this
game, two children are paired in a face-to-face game. One
child, child 1, is assigned to the role of actor, and this partici-
pant makes all the decisions in the game, and the other child,
child 2, is assigned to the role of recipient. Experimenters pre-
sent pairs with different allocations of treats (candies, cookies,
etc.), half of which are equal and half of which are unequal.
Two forms of inequity are tested. In the AI condition, the
actor receives more rewards than the recipient (four treats for
actor, one for recipient; 4/1). In the DI condition, the actor
receives fewer rewards than the recipient (one for actor, four
for recipient; 1/4). The actor can either accept or reject allo-
cations using green or red handles, respectively, that control
whether the treats are (i) delivered to both children, or (ii) to
a middle bowl in which case neither child receives them.

There are similarities and differences between the DG and
the IG. In both games, the equitable allocation is the least
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Figure 1. Results for the analysis of gender differences in the DG. (a) Lines represent regression estimates for the probability that females (black) and males (red)
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rational choice from a self-maximization perspective because
the actor must make a personal sacrifice to generate equitable
outcomes. In the DG, preferences for equitable and generous
outcomes are confounded because the 1/1 option is both
equitable and beneficial to the recipient. In both versions of
the IG, the decision to reject an offer is not a generous
choice, because children who reject an inequitable allocation
deprive their partner (and themselves) of rewards. However,
rejections always reduce inequality between the actor and
recipient. Rejections in the IG thus provide a measure of
preferences for equitable outcomes (fairness) that is not
confounded with generosity.

Considering children’s responses in the IG allow us to
explore whether the small and uncertain gender difference
observed in the DG is more likely to be driven by a gender
difference in fairness, or a gender difference in generosity
or rationality. Specifically, if we observe a similar (or stron-
ger) gender difference in the AIG as we observed in the
DG, then we might propose that this is driven by a gender
difference in fairness motivations.
78:20210439
4. Study 2a: Advantageous Inequity Game
(a) Methods
(i) Participants and experimental procedure
Data on children’s choices in the binary-choice IG were taken
from [18] which explored inequity aversion in children ages
4–15 across seven societies. In a between-participant design,
children were presented with either AI (study 2a) or DI
(study 2b). In all cases, participants sat face-to-face with a
gender-matched peer. Participants were recruited at schools,
through community contacts, or opportunistically in public
areas like parks. Children were paired with same-gender
peers who were as closely matched in age as possible. In
some sites, it was possible to pair two children who did not
know one another (e.g. USA), while in others this was virtually
impossible owing to small community size (e.g. Mexico; see
Blake et al. [18]) for more details regarding sampling). As the
proportion of unfamiliar peers varies from 0.80 to 0.01 across
sites (Blake et al. [18]; electronic supplementary material,
table S2), thorough analysis of the effects of partner familiarity
on children’s behaviour is not possible with this data.

In the task, one participant, the actor, made decisions by
manipulating a wooden apparatus which allowed them to
either accept or reject allocations of resources by pulling
one of two handles. The procedure for this task was largely
the same across all sites in that within each session partici-
pants were presented with multiple trials, half of which
were unequal trials (in which accepting the allocations
would give participants more rewards than a peer) and half
of which were equal trials (in which accepting the allocations
would give participants the same number of rewards as a
peer). In this study, we only analyse the unequal trials.
Aspects of the procedure that varied across sites are dis-
cussed in detail in Blake et al. [18] and included: (i)
differences in food rewards used across sites; (ii) differences
in the blocking of trials, with children in some sites being pre-
sented with counterbalanced blocks of 12 equal or unequal
trials, while children in other sites were presented with 16
randomized equal or unequal trials; (iii) across some sites,
the resources presented were variable within experimental
session (half were more-preferred items, half less-preferred)
while in other sites resources were stable within-session;
and (iv) the proportion of unfamiliar versus familiar pairs
of children varied depending on location.

(ii) Coding and variables
The outcome data for the AIG are binary (i.e. choosing to
reject [1] or accept [0] an option). Note that here and in
study 2b, we examine only responses to unequal options
(see [18]). We then predicted this binary DV using variables
capturing participants’ gender (gender) and age (age and
age2), similar to study 1 (age was centred using a mean of
8.47 [years] and a s.d. of 2.85). We also included a centred
covariate parameter capturing the order of presentation of a
given trial (trial number; mean of 7.86, s.d. of 4.41), as this
was included in the models for the original study. We also
include multi-level parameters which included: (i) random
intercepts and random slopes (gender, age, age2, trial
number) for each site sample (i.e. population of origin), and
(ii) random intercepts for individual participants.

(iii) Statistical approach
We use an identical modelling approach as that described for
study 1. The only difference is that the regression models also
include random intercepts for participant identity (ID) and a cov-
ariate for trial number (along with random slopes for this for
each site).

(b) Results
(i) Are there gender differences in preference for fair outcomes?
We plot the model’s predictions for the probability that males
and females reject an inequitable distribution in the AIG
(figure 1a). These estimates are very similar for males and
females, and there is no evidence of a general gender
difference across all of the sites at any age.

The coefficient for the overall effect of gender across sites
(figure 2) does not reliably deviate from zero at any age, indi-
cating that there is no clear effect of gender at any age. The
estimates for most of the sites appear largely similar to the
overall pattern across sites (figure 2, right panel, pink lines).

(ii) Do gender effects vary across sites?
As in study 1, we can explore societal variation by plotting
the coefficients for the multi-level parameters for gender for
each site with 95% percentile intervals, and comparing the
estimated coefficients for gender at each site to all of the
other sites (figure 3). We note that this dataset provides
more data for each site than was available for study 1
(table 3), particularly at the youngest ages (figure 4a, vertical
bars next to x-axis), so estimates for individual sites can be
viewed with greater confidence. The clearest evidence for
societal variation is that the estimate for gender in Canada
is reliably more negative than the estimate for Uganda,
though only for children younger than age 5–6 years. Given
that the majority of the data comes from younger children,
this finding is potentially meaningful.

(c) Study 2a discussion
This study’s primary finding is that there is little evidence for
cross-cultural gender differences in AI aversion, suggesting
that males and females are relatively similar in their tendency
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Figure 3. Results for the analysis of societal variation in gender differences in the AIG. (a) Lines represent regression estimates for the probability that females
(black) and males (red) will reject the unfair distribution of rewards, for the entire cross-cultural sample. Shaded regions denote 95% percentile intervals for those
estimates (males=red, females=grey). Vertical bars along the x-axis represent the proportion of the total sample at each age in the distribution, for both males (red
bars) and females (black bars). (b) Lines represent regression estimates for the coefficient of the gender parameter, for the entire cross-cultural sample (black dashed
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Table 3. Populations sampled for the AIG (study 2a) and Disadvantageous Inequity Game (study 2b).

population (location); economy n = SS (female) n = obs.

study 2a: AIG Antigonish (Canada); professional, trade/service, agriculture 47 (19) 377

Andhra Pradesh (India); agriculture, labour 57 (30) 342

Xculoc (Puuc region, Mexico); agriculture, labour 37 (15) 297

San Pedro de Saño (Peru); agriculture, labour 75 (36) 444

Dakar (Senegal); trade/service, labour, fishing 63 (31) 504

Fort Portal (Uganda); agriculture, labour 59 (29) 472

Boston (United States); professional, trade/service, labour 99 (60) 792

total 437 (220) 3228

study 2b: DIG Antigonish (Canada); professional, trade/service, agriculture 49 (28) 393

Andhra Pradesh (India); agriculture, labour 47 (30) 282

Xculoc (Puuc region, Mexico); agriculture, labour 31 (14) 248

San Pedro de Saño (Peru); agriculture, labour 74 (37) 439

Dakar (Senegal); trade/service, labour, fishing 65 (33) 517

Fort Portal (Uganda); agriculture, labour 55 (28) 438

Boston (United States); professional, trade/service, labour 108 (51) 863

total 429 (221) 3180
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to reject unfair outcomes that advantage themselves across
these seven sites. There may be some societal variation
in gender differences in AI aversion, but this effect is limited
to children in two societies that are younger than age
5–6 years.
Overall, these results do not support the idea that males and
females show pronounced differences in fairness motivations;
specifically, in their tendency to give up self-advantageous
pay-offs so as to increase fairness between themselves and a
peer. However, even if there are no gender differences in the
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development of AI aversion, gender differences in other forms
of fairness may still be possible. In study 2b, we explore gender
differences in the development of a related form of fairness
known as ‘disadvantageous inequity aversion’, in which an
individual is averse to unfair outcomes which put themselves
at a personal disadvantage relative to others.

DI aversion can be measured in a similar way to AI aver-
sion, using what we will call the DIG [19]. In this game,
children again accept or reject unfair allocations of rewards
between themselves and a peer, but the reward distribution
is reversed: one reward for the child themselves and four
rewards for the peer. If children reject this distribution then
no one gets anything, but if they accept the distribution
then they get one and the peer gets four, putting themselves
at a disadvantage relative to the peer.

As with the AIG, the only way to reduce unfairness in the
DIG is to reject the unfair distribution, but rejection does not
require giving up a personal advantage. For this reason, the
DIG is less similar to the DG (relative to the AIG). However,
reducing unfairness in the DIG still requires paying a
personal cost (i.e. giving up rewards), which is also true in
both the DG and AIG.
5. Study 2b: Disadvantageous Inequity Game
(a) Methods
(i) Participants and experimental procedure
As with study 2a, data on children’s choices in the binary-
choice DIG were taken from Blake et al. [18] which explored
inequity aversion in children ages 4–15 years across seven
societies. Different children participated in studies 2b and
2a, meaning that children were assigned to be presented
with either advantageous or disadvantageous allocations,
but children were never presented with both forms of
inequality. However, participants in both studies were from
the same populations and data were collected at the same
time. The experimental procedure was identical to that
described in study 2a, the only difference between the DIG
and the AIG is the pay-off distribution that children were pre-
sented with: one for themselves and four for the recipient (the
inverse of the pay-offs in the AIG).

(ii) Coding, variables and statistical approach
For study 2b, age was centred using a mean of 8.45 (years) and
a s.d. of 2.76, and trial number with a mean of 7.88 and s.d. of
4.43. Our approach was identical to studies 1 and 2a, except that
in the model analyses, the Markov chains were less efficient and
required more samples to converge to the posterior distribution.
The posterior distribution we present is based on 20 000
samples from three chains (after 6000 adaptation steps), for a
total of 36 000 samples. These samples were sufficient to estab-
lish convergence to the target posterior distribution, though the
chains were inefficient.

(b) Results
(i) Are there gender differences in preference for fair outcomes?
As with the DG and AIG, we plot the model’s predictions for
the probability that males and females will reject an unfair
distribution in the DIG (figure 5a). These estimates are similar
across males and females, and there is again no evidence of a
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general gender difference at any age, when looking across all
of the sites. The gender coefficient does not reliably deviate
from zero at any age (figure 5b). By plotting the coefficients
for each of the multi-level parameters for gender for each
site (figure 5b, pink lines), we can see that the estimates for
most of the sites appear largely similar to the overall pattern
across sites.
(ii) Do gender effects vary across sites?
We can again explore societal variation by plotting the coeffi-
cients for the multi-level parameters for gender for each site
along with 95% percentile intervals and comparing the esti-
mated coefficients for gender at each site to all of the other
sites (figure 6). As with study 2a, this dataset provides sub-
stantial data for each site, particularly for participants of the
youngest ages, leading to greater confidence about compari-
sons across individual sites. There is little indication of
variation across sites in the estimates for gender for children
before the age of 10 years. For older children, there is some
indication of variation, with coefficients becoming increas-
ingly more negative in the USA and Senegal, relative to
Canada. However, sample sizes are relatively small at these
ages, so this difference ought to be viewed with considerable
caution.
(iii) Study 2b discussion
This study’s primary finding is that there is little evidence for
overall cross-cultural gender differences in DI aversion. Males
and females are relatively similar in their tendency to reject
unfair outcomes that disadvantage themselves across these
seven sites. There is also no substantial evidence for societal
variation in DI aversion. Overall, these results largely replicate
the findings of study 2a and show no indication of widespread
gender differences in the development of fairness, across our
target age range of about 4–15 years of age.
6. General discussion
The results of our analyses are consistent with the idea that
gender has little impact on the development of prosocial be-
haviour and fairness during early childhood and early
adolescence. These results strongly suggest that there is
little evidence of substantial, widespread gender differences
in experimental measures of prosociality and fairness
within a large and diverse sample. In addition, there is rela-
tively little evidence for variation in the effects of gender
across societies. This research provides the strongest evidence
available that gender does not strongly influence the develop-
ment of prosociality and fairness in human children, but
these results are based on samples from individual societies
that were quite variable in size, limiting our ability to draw
conclusions about cultural variation in gender differences.
Below, we consider some implications of these findings in
more detail.

First, we simply highlight that to date, no study has
explored how gender influences on the development of pro-
sociality and fairness in such a large sample of children
from so many societies. In recent years, it has become
widely acknowledged that there is cultural bias towards Wes-
tern participant samples in psychology in general [29] and
developmental psychology specifically [37], which makes it
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difficult to draw conclusions about findings in terms of
human universals and cultural diversity. This has led to
increasing calls for more diverse samples, and here we use
datasets based on hundreds of children and adolescents
spread across 7–14 populations that span a range of
geographical regions, economic activities and subsistence
strategies. The nature of this sample strengthens our primary
conclusion that there is little evidence for universal human
gender differences in the development of prosociality and
fairness, but there are important caveats to consider.

Most importantly, we must be careful about extending
these conclusions beyond contexts that are similar to the
DG and the IG. These tasks are effective for measuring unilat-
eral resource allocation decisions (i.e. sharing, generosity) in a
systematic way. The advantage of using uniform methods
across sites is that it maximizes the validity of our cross-cul-
tural comparisons, but the disadvantage is that it limits the
possibility of contextualizing methods or results for specific
populations. Thus, while these methods offer some degree
of ecological validity in that they include real stakes and
peer interactions, they are of course not directly reflective of
the decisions that children make in many real-life situations.
It is therefore important to be careful about extending con-
clusions from these studies beyond the specific task context
in which the data were recorded. It also means that the
more diverse the sample is, the more difficult it will
become for researchers to balance the advantages of uniform
methods across sites (i.e. providing greater task comparabil-
ity) against the disadvantages of using tasks which are
necessarily decontextualized. Drawing from recent critiques
of economic games which lack ecological validity [13], one
approach would be to present participants in different
societies with games that incorporate locally sourced infor-
mation found in real-world social interactions. For example,
presenting participants with recipients identified as belong-
ing to local religious or cultural groups [15,16], or
identifying specific recipients with whom the participants
personally know [14]. This could make the behaviour elicited
in these games more relevant for understanding behaviour in
other contexts, while keeping the basic structure of the game
comparable across sites. Our analysis (i.e. comparing data
from datasets DG1 and DG2) did not suggest that making
recipients identifiable to participants changed the degree to
which gender predicted their behaviour, but future studies
should provide children with information about recipients
while also keeping their own identities anonymous [13].

Although we did find some hints that males may be
somewhat more prosocial than females in the DG task, this
finding is not clearly reliable and requires replication, and
overall our results provide no strong evidence for universal
gender differences in the development of prosocial prefer-
ences or egalitarianism. Theoretically, we could have
observed no overall effect of gender across societies, but also
large asymmetric effects of gender within each society—yet
similarities in the effects of gender across societies suggest
that this did not occur in these datasets. However, the present
research does not necessarily contradict prior studies report-
ing gender differences in prosocial behaviour in both adults
[31,32,36] and children [33,34]. Rather, our research leads to
the conclusion that if these gender differences are real they
are less likely to reflect universal human traits, and more
likely to reflect society-specific patterns of socialization.
Though in this study, we found little evidence for such
societal variation in gender differences, this could simply
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mean that these differences are relatively small. Many of the
individual societal samples from study 1 were small, and esti-
mates for gender differences in individual societies here are
interpreted with caution. What hints of societal variation in
gender differences we did find were largely limited to the
youngest children in the IG, where our samples were largest,
but still these effects are tenuous. From these data, we can
conclude that it is unlikely that children’s behaviour in
these games is substantially influenced by universal gender
differences, or by large society-specific gender differences.
Overall, this is consistent with the idea that any gender differ-
ences that exist are likely to be small and are unlikely to be
directly caused by the individuals’ gender. This suggests
that other causal factors which are associated with gender
should be explored, and that studying societal variation in
the development of gender differences of cooperation will
require very large samples of children.

To summarize, this project studied the development of
gender differences in human prosocial behaviour across a
large, culturally diverse sample of children from different
societies. We find little evidence for widespread human
gender differences in the development of children’s choices
in two specific experimental measures of prosociality and
fairness: the DG and the IG. We also find little evidence for
substantial societal variation in gender differences, particu-
larly among children older than age 5–6 years, though
samples from some societies are small. Although we are
cautious about extending these findings too far beyond the
specific task contexts that we studied, the data from our ana-
lyses do not support the idea that there are strong universal
gender differences in prosocial behaviour and fairness behav-
iour in childhood and early adolescence, or that different
societies display large (but asymmetric) gender differences
in the development of these behaviours.
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