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How do children generalize for the common good? The present study investigated whether children are more
likely to use the preference of their ingroup (ingroup rationale) or that of a diverse group (diversity rationale) as
a basis for generalization about the broader community. In a series of studies, five-year-olds from two different
cultures (US and China), yet living in environments with analogous ingroup majority-outgroup minority struc-
ture, were asked to generalize either the preference of a diverse sample or the preference of an ingroup sample to
the majority. We found that children from both cultures have a default strategy to generalize from their ingroup
(Study 1). However, Studies 2-4 show that this ingroup default is amenable to change, suggesting that children
mostly use this strategy because ingroup members were salient and conveniently available. When ingroup was
removed or reduced (Study 2), or when primed with photos of diverse populations (Studies 3 & 4), children
changed their strategies and were more likely to use the diversity-rationale. In both cultures, the intergroup
structure of children's living environment exerts similar pressures, resulting in analogous outcomes in general-
izing for the common good.

1. Introduction

We form opinions about social others—prejudices, stereo-
types—based on a small number of interactions. Such generalization
from limited data is necessary; after all, we cannot expect to meet every
single college student before forming an opinion about that de-
mographic. But does the variability of the sample influence our confi-
dence in making generalizations? Theories of inductive generalization
predict that it should: one ought to be more confident to generalize from
a diverse set of evidence than from a narrow one (Heit, 2000; Osherson
et al., 1990). For example, we should be more likely to form a stereotype
that college students are politically active after interacting with students
from small liberal arts colleges and large state universities (diverse
sample) than from interactions solely with students from small colleges
(narrow sample).

Most work on comparison of evidence for generalization shows that
adults and older children generally follow this diversity rationale: given a
diverse vs. a narrow set of evidence, they are more likely to generalize
from the diverse set (Gutheil & Gelman, 1997; Heit, 2000; Li et al., 2009;
Lopez et al., 1992; Osherson et al., 1990; Rhodes & Brickman, 2010;
Rhodes, Brickman, et al., 2008; Rhodes, Gelman, et al., 2008). For
example, 9-year-olds reasoned that if a cat and a buffalo (diverse
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sample) had property X, while a cow and a buffalo (narrow sample) had
property Y, then it ought to be more likely to find X, but not Y, among all
animals (Lopez et al.,, 1992). But while prevalent in non-social
reasoning, diversity rationale seems to be less prominent in the social
world. If anything, there is even a documented tendency for people to
adopt the opposite of the diversity rationale when they reason about
social others. For example, like-minded individuals tend to associate
with one another (Festinger, 1957; Kossinets & Watts, 2009), and sort
themselves into like-minded communities that serve as echo chambers
for pre-existing opinions (Bishop, 2009; Sunstein, 2009). One study
analyzing millions of Facebook users' news-sharing behaviors found that
individuals chose to be exposed to less diverse contents compared to
Facebook's News Feed algorithmic ranking (Bakshy et al., 2015). We
also see a social trend of favoring homogeneity rather than diversity, for
example when communities resist immigration or integration. What are
the root causes of this apparent lack of diversity rationale? How do they
manifest in early childhood?

1.1. Ingroup rationale

One possible explanation to the lack of diversity rationale usage is
that social reasoning is often biased by ingroup considerations. Rather
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than privileging a diverse sample of evidence over a narrow one, people
take the opinions of their (narrow) ingroup to be more generalizable to
the whole population than that of the diverse others. There are at least
two reasons for adopting the ingroup rationale: (i) Importance: thinking
that one's own ingroup is more important than outgroups, giving more
weights to the ingroup's opinions/preferences; (ii) Salience-
Convenience: thinking that the ingroup is more representative of the
whole population as they are more salient in one's mind and more
convenient to access. Whichever the reason, when an individual uses the
ingroup instead of the diversity rationale, this favors certain groups at a
cost of potentially harming others. This cost is largest when the
reasoning concerns the broader community, for example a distribution
of resources. Partly motivated by a current concern regarding diversity
and tolerance in many parts of the world, here we investigate the root
mechanisms underlying social generalization. We asked whether young
children are more likely to use the ingroup or diversity rationale when
they make inferences about the general population's preferences, and
whether their adherence to a particular rationale is robust.

1.1.1. Ingroup rationale is salient and convenient

To review, both reasons for using ingroup rationale are present in
infants and young children. On the first reason—importance of ingroup
over outgroup, studies with young children show that they do not treat
ingroup and outgroup members equally. For example, 3-year-olds prefer
to befriend children of the same gender (Shutts et al., 2013). Likewise, 5-
to 6-years-old White American children report that they prefer White
over Black individuals, and show an implicit pro-White attitude as
measured by the Implicit Association Test (Baron and Banaji, 2006).
Other than race and gender, children also show ingroup preference
when language is the category marker, preferring to befriend and allo-
cate more resources to children who speak the same language as
themselves (Kinzler et al., 2007, 2011). Even when children are
randomly assigned to a previously unfamiliar group based on arbitrary
cues such as shirt color (i.e., the minimal group paradigm), they also
show ingroup preferences (Dunham et al., 2011).

On the second reason—Salience-Convenience—there is evidence
that infants perceive ingroup members to be more salient. For example,
3- to 4-month-olds prefer to look at faces of the same gender as their
primary caregivers (Quinn et al., 2002). Five- to 6- month-olds prefer to
look at an adult who previously spoke to them in their native language
over an adult who previously spoke an unnatural language (natural
speech played in reverse), a foreign language, or their native language
with a foreign accent (Kinzler et al., 2007). Later on in life, demographic
and geographic contexts may enhance ingroup saliency and conve-
nience, as we often live closer to our ingroup members, thereby inter-
acting more frequently with ingroup than with outgroup members. For
instance, in the US people often find themselves living closer to people
similar to them in terms of racial and ethnic identity, cultural back-
ground, and political ideologies (Bishop, 2009; Sunstein, 2009). Inter-
estingly, 3-month-old infants prefer to look at faces of the same race as
themselves, but only if they live in a monoracial environment (Bar-Haim
et al., 2006).

1.2. Children's usage of diversity rationale

What about the diversity rationale? Are children also capable of
using the diversity rationale in their social decisions? Prior studies in the
non-social domain show that young children do not adeptly choose
diverse over narrow evidence for generalization. For example, in Lopez
et al. (1992), 5-year-olds chose at random from diverse [cat-buffalo] or
narrow [cow-buffalo] as evidence to generalize to all animals (see also
Gutheil & Gelman, 1997; Li et al., 2009; Rhodes et al., 2008a, b; Rhodes
& Brickman, 2010). A spontaneous, reliable preference for diverse evi-
dence does not come until around nine years of age (Li et al., 2009;
Lopez et al., 1992).

However, two recent studies show that even five-year-olds
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understand the diversity rationale. In fact, the social domain enables an
easier usage of it (Noyes & Christie, 2016; Shilo et al., 2019). In Noyes
and Christie (2016), 5-year-olds failed to use the diversity rationale in
the biology domain, choosing at random from diverse [lion-mouse] or
narrow [lion-tiger] as evidence to generalize to all animals. However,
the same group of 5-year-olds used diversity rationale when the question
was framed as a social task. They reliably said they wanted to ask the
diverse [a boy and a girl] more than the narrow [two boys] group to find
out whether all children liked a novel toy X. The preference for diversity
also held when the diversity was exemplified by race (e.g., diverse:
White boy-Black boy, narrow: White boy-White boy). Using a similar
task, Shilo et al. (2019) found that 5-year-olds, 8-year-olds, and adults in
Israel and Germany used the diversity rationale when reasoning about
psychological properties, regardless of whether they were reasoning
about ingroups (Jews in Israel; Germans with German origins in Ger-
many) or outgroups (Arabs in Israel; Germans with Turkish origins in
Germany). However, when reasoning about biological properties, par-
ticipants were less likely to use diversity rationale when reasoning about
outgroups compared to reasoning about ingroups (i.e., the outgroup
homogeneity effect).

1.3. The current study

To summarize, there are good reasons to think that young child-
ren—at least by five years of age—can employ either rationale—ingroup
or diversity—in making generalizations in the social world. Prior
studies, however, never contrasted these two rationales within the same
social context. While ingroup rationale is heavily documented in chil-
dren's social reasoning, diversity rationale is mostly investigated in the
non-social domain. When the diversity rationale is observed in the social
domain, it is mostly about making generalizations in the abstract. For
example, the Noyes and Christie (2016) study only asked children about
“which group we should ask to find out whether all children like a novel
toy.” However, children's ability to use the diversity rationale in the
abstract (as observed in Noyes & Christie, 2016), does not automatically
predict that they will use this rationale in real social situations.

Thus, in the current studies we wanted to investigate a social context
akin to a real-world scenario where making a generalization matters and
has consequences. This involves (at least) two things: i) where the
group's preferences are already known (e.g., college students like lively
restaurants, while senior citizens like elegant, refined ones), ii) decision
based on one preference over the other impacts everyone (e.g., on this
vacation the whole family—young and old—go to lively, not elegant
restaurants). That is, generalization based on ingroup's preferences
brings about different outcomes from generalization based on diverse
group's preferences. To do this we set up a scenario where children are
generalizing for the common good. We told participants about children
from “the Jiffy school,” and participants' task was to select a toy that
made most Jiffy school children happy. Just like in the real world,
subgroups of the Jiffy school children have different known preferences.
The diverse group liked toy X, while the narrow-ingroup liked toy Y. Our
question was whether children would use the diversity rationale and
decide to buy toy X for all Jiffy children, or use the ingroup rationale and
generalize a preference for Y to the Jiffy population. As participants
could not see the toys (which were hidden), the only basis for judgment
was the group itself—ingroup vs. diverse.

Because we are interested in social perception, we displayed group
diversity based on either race or gender—the two most influential and
salient social cues of diversity. To preface, in Study 1, five-year-olds
showed a strong tendency to generalize the preference of the narrow-
ingroup sample rather than the preference of the diverse sample. In
Studies 2-4 we investigated the reasons and robustness of using the
ingroup rationale. In Study 2 we removed the ingroup presence, to test
whether children can use the diversity rationale per se when making
generalizations for the broader population (as this has not been tested
before). Studies 3 and 4 tested the Salience-Convenience
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hypothesis—that children used the ingroup rationale because ingroup
members were more salient or convenient to access. To do so, we first
showed children a picture of the Jiffy school children showing a diverse
population (for example, a photo of 50 % White and 50 % Black chil-
dren) for a mere 1 minute. Following this prime, children were tested in
the toy-generalization paradigm as in Study 1. If children's ingroup bias
in Study 1 was due to Salience-Convenience, rather than because they
deeply believed that ingroup's preference was inherently more impor-
tant, we should expect this brief diversity prime to change children's
ingroup bias.

We tested 5-year-olds in the 4 studies, since past research has shown
that children at this age can use diversity rationale (Noyes & Christie,
2016; Shilo et al., 2019). Our studies were conducted at two sites: a
Northeastern suburban town in U.S, and a major metropolis in China.
Testing at these two sites from different cultures brings us closer to
understanding the psychological phenomena of humans in general,
rather than just the WEIRD (Western, educated, industrialized, rich, and
democratic) population (Rad et al., 2018). Our goal is to understand the
cognitive mechanism of how children make use of the ingroup vs. di-
versity rationale when they make generalizations about social groups,
and whether the same cognitive mechanism is at play across the two
cultures that we tested. Although the Chinese and US children come
from different cultures, the ingroup majority-outgroup minority struc-
tures are analogous. Specifically, the racial demographics of both of our
testing sites were relatively homogeneous: Our US testing site is a white-
majority town, and the Chinese testing site is a Han Chinese-majority
city. Thus, we predicted that there would not be any cross-cultural dif-
ferences across testing sites in our studies.

2. Study 1: generalizing from diverse vs. narrow-ingroup
samples

In Study 1, we asked whether 5-year-olds would generalize based on
the preference of the diverse or the narrow-ingroup samples when
reasoning for the general population. We told participants about a novel
Jiffy school in a far-away place, and asked them to decide which item
majority of the children in the novel school would prefer: the one liked
by the diverse pair (e.g., a White child and a Black child) or the one liked
by the narrow pair (e.g., two White children). To avoid potential con-
flations with motives of personal gain, the study was designed such that
participants were not directly involved—the toy was for the Jiffy school
children only.

European American (henceforth White) and Han Chinese (hence-
forth Chinese) children were tested with analogous (but not identical)
stimuli on two types of trials: race and gender—where diversity is cued
by these factors respectively. In the race trials, the diverse sample con-
sisted of [a child of ingroup race and a child of outgroup race] while the
narrow sample consisted of [two children of ingroup race]. We did not
remove ingroup entirely from the diverse samples, as we want to mimic
more of a real-life situation, where a diverse environment often contains
one's ingroup. To make the stimuli even more comparable, we decided to
use African American (henceforth Black) children as the outgroup race
for both White and Chinese participants.

In the gender trials, the diverse evidence consisted of a boy and a girl
of ingroup race, and the narrow evidence consisted of two boys or two
girls of ingroup race.

2.1. Method

2.1.1. Participants

Thirty-five children (15 White, 20 Chinese; 21 males, 14 females, M
= 5.47 years, SD = 0.42, range = 4.92-6.58 years) participated in Study
1. White children were recruited from local preschools in Swarthmore,
US, where the majority of residents are White (84.5 % White, 5.4 %
Asian, 4.9 % Black, 3.5 % Hispanic or Latino, 1.0 % American Indian and
Alaska Native, 3.7 % two or more races). Chinese children were
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recruited using online announcements. All children are from Beijing,
China, where the majority of residents are Chinese (99.5 % Chinese, 0.5
% foreigners). At both sites, parents received letters containing consent
forms; only children with signed consent forms participated in the study.
Children received a t-shirt or a book as a thank-you gift for participating.
Our sample size was determined based on a previous study (Noyes &
Christie, 2016), which tested 32 children per condition. The design of
each condition in their study was similar to the design of our study.

2.1.2. Design

Participants had to decide whether a known preference of a diverse
pair [e.g., girl-boy like toy X] versus a narrow-ingroup pair [e.g., boy-
boy like toy Y] was more generalizable to the majority of children in
the hypothetical “Jiffy” school. Group diversity was cued by race and
gender.

In race trials, White children were shown diverse pairs consisting of
one White child and one Black child of the same gender (either two boys
or two girls), and narrow pairs consisting of two White children of the
same gender (Fig. 1). Chinese children were shown diverse pairs con-
sisting of one Chinese child and one Black child of the same gender, and
narrow pairs consisting of two Chinese children of the same gender
(Fig. 1).

In gender trials, White children were shown diverse pairs consisting
of one White boy and one White girl, while the narrow pairs consisted of
two White boys or two White girls (Fig. 1b). Chinese children were
shown diverse pairs consisting of one Chinese boy and one Chinese girl,
while the narrow pairs consisted of two Chinese boys or two Chinese
girls (Fig. 1b). There were four race trials and four gender trials, for a
total of eight trials. The order of trials was counterbalanced across
participants.

2.1.3. Materials

We created a set of stimuli consisting of pictures of children. The
pictures were headshot photographs of children's faces and upper torsos.
In the US stimuli, we used thirty-two unique photographs (28 White
children, 4 Black children; 16 females, 16 males); in the Chinese stimuli,
we used another set of thirty-two unique photographs (28 Chinese
children, 4 Black children; 16 females, 16 males). In all photographs,
children were smiling, facing forward, and against a White background.
We selected photographs of children who appeared similar in terms of
attractiveness and happiness.

2.1.4. Procedure

Children were asked to help the experimenter to figure out which
item would be preferred by a majority of children in the Jiffy School.

In each trial, children were told that there was an object of the same
type (e.g., a toy) in each of the two bags/boxes. They were told that the
hidden toy in one bag/box was liked by the diverse pair while the hidden
toy in the other bag/box was liked by the narrow pair. For example, the
experimenter said, “These Jiffy kids on the left like this toy. And these
Jiffy kids on the right like this toy.” Next, the child participant was
asked, “Which toy do you think more of the other Jiffy kids like to play
with? The toy these Jiffy kids like (pointing to one group of kids), or the
toy these Jiffy kids like (pointing to the other group of kids)?” After the
choice was made, the experimenter gave a generic and performance-
independent praise (e.g., “great!”) and the next trial was initiated
immediately. There were eight questions for each participant; the order
of the questions and the left/right placement of diverse groups were
counterbalanced. All data and materials are available on the Open Sci-
ence Framework: https://osf.io/w5yh4/?view only=dbc9431fc6ed4
8758897 cec6698¢89a9.

2.2. Results and discussion

Children's selection of the diverse pairs (i.e., using diversity ratio-
nale) in race and gender trials are shown in Fig. 5 and Table 1. On
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Fig. 1. a. Race Trials in Study 1 for US and Chinese Participants: Diverse vs. Narrow-Ingroup Pairs.
b. Gender Trials in Study 1 for US and Chinese Participants: Diverse vs. Narrow-Ingroup Pairs.
Note. Children were told that each group liked a different item (the diverse pair liked item X, while the narrow pair liked item Y); the items were always hidden in the

bags. These stimuli were used in Studies 1, 3, and 4.

average, children selected the diverse pair in 37 % of the trials, which is
below chance (Exact Binomial test: P = .37 [.31, .43]; p < .001). That is,
children believed that the narrow-ingroup pair's preference was the one
to be generalized. The usage of ingroup rationale is stronger in race trials
than in gender trials. In race trials, children chose the diverse pair in 29
% of the trials, which is below chance (P = .29 [.22, .38]; p < .001),
while in gender trials, children chose the diverse pair in 45 % of the
trials, which is at chance (P = .45 [.36, .53], p = .23). It is possible that
we found an attenuated usage of the ingroup rationale for gender trials
because children had more opportunities to interact with children of
other genders.

Next, we used mixed-effects logistic regression to predict children's
choice (Diverse = 1, Non-Diverse = 0) from trial type (race trial or
gender trial), children's age, children's gender, and their interactions,
with random intercepts for country and participant. There was a sig-
nificant effect of trial type. Children were more likely to select the
diverse pair in gender trials than in race trials (3 = 0.72, SE = 0.26, p =
.006, Odds Ratio = 2.06). That is, children have a weaker tendency to
use the ingroup rationale when diversity is cued by gender.

Overall, the results of Study 1 suggest that children from both US and

China tend to use the ingroup over the diversity rationale when making
generalizations about the broader community's preferences. In Study 2,
we examined whether children could revert to diversity rationale when
ingroup consideration is absent or reduced.

3. Study 2: generalizing from diverse vs. narrow-outgroup

In Study 2 we tested a new group of 5-year-olds from the same social
environments as in Study 1, but this time removing or reducing the
ingroup presence.

3.1. Method

3.1.1. Participants

Thirty-five children (14 White, 21 Chinese; 25 males, 10 females; M
= 5.38 years, SD = 0.33, range = 5-6.17 years) participated in Study 2.
Children were recruited from the two testing sites in the same manner as
in Study 1.
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Table 1
The proportion, 95 % CI, and exact binomial test of diverse selection by study
and trial type.

Trial type P 95 % CI  p-value (Exact Binomial
Test)
Study 1: Baseline Both trials .37 [.31, <.001
.43]
Study 1: Baseline Race trial 29[22, <.001
.38]
Study 1: Baseline Gender .45 [.36, .23
trial .53]
Study 2: Outgroup Both trials .57  [.51, .025
.63]
Study 2: Outgroup Race trial .56 [.47, 192
.65]
Study 2: Outgroup Gender .58  [.49, .076
trial .66]
Study 3: 50 %-50 % Both trials .48 [.42, .54
picture .54]
Study 3: 50 %-50 % Race trial .50 [.41, 1
picture .59]
Study 3: 50 %-50 % Gender .46 [.37, .39
picture trial .55]
Study 4: 25 %-75 % Both trials .52 [.46, .60
picture .58]
Study 4: 25 %-75 % Race trial 42 [.33, .055
picture .50]
Study 4: 25 %-75 % Gender .62 [.53, .006
picture trial .70]

3.1.2. Design

Similar to Study 1, children were asked to decide whether the known
preferences of the diverse versus the narrow pairs was more generaliz-
able to the majority of children in the Jiffy school. But unlike Study 1,
participants' ingroup race (White or Chinese) was not present in the
stimuli of Study 2.

In race trials, White children were shown diverse pairs consisting of
one Black child and one Asian child of the same gender, and narrow
pairs consisting of two Black children of the same gender. Chinese
children were shown the analogous diverse [a White child and a Black
child], and narrow pairs [e.g. two Black children] (Fig. 2).

For gender trials, it is not possible to entirely remove an ingroup
gender, as a child participant always belongs to one of the gender's
group. As such, we attempted to reduce the ingroup factor by removing
the race ingroup. That is, for example, while in Study 1 a Chinese girl
participant saw the narrow-ingroup pair to consist of two Chinese girls,
in Study 2 the narrow pair would be two White girls (Fig. 2b). The
diverse pair stimuli consisted of a girl and a boy of the outgroup race (e.
g., a White boy and a White girl).

All other design (e.g., the number of trials, the counterbalance or-
ders, the presentation of the stimuli) was identical to Study 1.

3.1.3. Materials and procedure

Two different sets of stimuli were created in the same manner as in
Experiment 1. In the US stimuli, we used thirty-two unique photographs
(28 Black children, 4 Asian children; 16 females, 16 males); in the
Chinese stimuli, we used thirty-two unique photographs (24 White
children, 8 Black children; 16 females, 16 males). Children were tested
in exactly the same way as in Study 1.

3.2. Results and discussion

On average, children selected the diverse pair in 57 % of the trials,
which is above chance (Exact Binomial test: P = .57 [.51, .63]; p = .025).
That is, when ingroup race was removed from the samples, children
preferred to use the diversity rationale when generalizing for the
broader population.

As noted above, while ingroup was removed entirely from the race
trials, it was merely reduced in the gender trials. As such, one could
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expect that in gender trials, children still chose to generalize the narrow
(ingroup)’s preference. However, there was no difference between the
two types of trials, children chose the diverse pair 56 % of the time in
race trials (Prqce = .56 [.47, .65]; p = .192), and 58 % of the time in
gender trials (Pgenger = .58 [.49, .66], p = .076). Furthermore, mixed-
effects logistic regression did not reveal any effect of trial type, age,
gender, or their interactions.

We next compared the data from Studies 1 and 2 to analyze whether
removing ingroup presence increased the usage of diversity rationale.
We used mixed-effects logistic regression to predict children's choice
(Diverse = 1, Non-Diverse = 0) from study (1 or 2), trial type, age,
gender, and their interactions, with random intercepts for country and
participant. Indeed, we found a main effect of study: overall, children
were more likely to choose the diverse pairs in Study 2 than in Study 1
(#=0.85,SE = 0.20, p < .001, OR = 2.35). We also found a main effect
of trial type: children were more likely to choose the diverse pairs in
gender trials than in race trials (# = 0.37, SE = 0.18, p = .036, OR =
1.45). There was no interaction between study and trial type - the dif-
ference between Studies 1 and 2 was observed in race trials (8 = 1.37,
SE = 0.37,p < .001, OR = 3.93) as well as in gender trials (8 = 0.59, SE
= 0.30, p = .049, OR = 1.81). That is, children were more likely to use
the diversity rationale both when ingroup was completely absent in the
race trials, and when ingroup was relatively absent in the gender trials.
One possible interpretation of the gender trials results is that in Study 1,
the narrow-ingroup pair consisted of two children who are of the same
race and gender as the participants, thus participants have a strong
ingroup preference for the narrow-ingroup pair. In contrast, in Study 2,
the narrow-ingroup pair consisted of two children who are of the same
gender as the participants, but not of the same race. Thus, participants'
ingroup preference for the narrow-ingroup pair is weaker than in Study
1, and they were more likely to use the diversity rationale instead.

4. Study 3: mixed race and gender population

Study 2 showed that 5-year-olds were more likely to use the diversity
rationale—generalizing from diverse over narrow samples of evi-
dence—when ingroup consideration was absent or reduced. This result
raises the possibility that children in Study 1 generalized the preference
of their ingroup simply because it was more convenient to do so (the
Salience-Convenience hypothesis), rather than because they believed
deeply in the importance of their ingroup (Importance hypothesis).
Since our children samples come from a majority-ingroup environment
(in both US and China), they may have interacted more frequently or
even exclusively with ingroup members, making ingroup members
salient and/or available. Thus, in the absence of explicit information
about the Jiffy school population, children may simply assume that most
Jiffy school children are just like themselves.

If this Salience-Convenience hypothesis is correct, then giving some
information about the population should change children's strategy. At
the very least, they should be less likely to use the ingroup rationale.
Alternatively, already by 5 years of age, children living in a majority-
ingroup environment think that their ingroup truly matters; its prefer-
ence ought to be generalized regardless. If this Importance hypothesis
was the reason behind Study 1, then we should expect the ingroup
rationale to be robust. To test this, in Study 3 we first showed partici-
pants a Jiffy school photo consisting of 50 % ingroup race and 50 %
outgroup race, half girls and half boys. After children saw this one photo
very briefly, they were tested with the identical stimuli as in Study 1,
where ingroup rationale was pitted against diversity rationale. Our
question was whether this minimal information about the population
impacted children's inferences about the broader community.

4.1. Method

4.1.1. Participants
Thirty-five children (15 White, 20 Chinese; 22 males, 13 females; M
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Fig. 2. a. Race Trials in Study 2 for US and Chinese Participants: Diverse vs. Narrow Pairs.

b. Gender Trials in Study 2 for US and Chinese Participants: Diverse vs. Narrow Pairs.

Note. Children were told that each group liked a different item (the diverse pair liked X, while the narrow pair liked Y); the items were hidden in a bag.

b

U.S. Participants a Chinese Participants . !
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Fig. 3. Jiffy School Photo (50 % Ingroup Race-50 % Outgroup Race, Half Girls and Boys) Shown at the Beginning of Study 3.
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= 5.29 years, SD = 0.42, range = 4.17-6.25 years) participated in Study
3. One additional Chinese child was tested, but excluded from the final
sample because he answered the memory check question (see below)
incorrectly. Children were recruited from the two testing sites in the
same manner as in Study 1.

4.1.2. Design, materials, and procedure

The design was the same as in Study 1, except that children first saw
a photo of Jiffy school children showing the racial and gender makeup of
the school. Children were told, “Look! Here is a photo of the Jiffy kids!”
The photo consisted of 50 % ingroup race and 50 % outgroup race, and
the gender makeup was 50 % girls and 50 % boys. White US children saw
a photo consisting of 2 White girls, 2 Black girls, 2 White boys, and 2
Black boys (Fig. 3). Chinese children saw a photo consisting of 2 Chinese
girls, 2 Black girls, 2 Chinese boys, and 2 Black boys (Fig. 3). The mixed
race-gender photo was only shown once at the beginning of the study for
approximately 1 minute. Following this, children proceeded to the eight
generalization trials identical to Study 1.

After the generalization trials, we asked a manipulation check
question to examine whether the diverse school photo affected children's
assumptions about the racial and/or gender makeup of the children in
the Jiffy school. We showed children 4 pictures of groups of children,
none of which was the same as the school picture shown at the beginning
of the study. The 4 pictures consisted of photos of children who were 1)
of mixed race and gender, 2) all ingroup race, mixed gender, 3) all
ingroup race, all boys, 4) all ingroup race, all girls. Children were told,
“One of these 4 pictures is a picture of the Jiffy kids,” and were asked,
“Which one do you think is the picture of the Jiffy kids?”

Lastly, we asked a memory check question to examine whether
children remembered the photo that they saw at the beginning of the
study. We showed children two pictures of groups of children: a novel
photo (ingroup race, mixed gender) and the identical initial photo.
Children were asked, “Do you remember which picture is the Jiffy kids'
picture that I showed you at the beginning?” Children who answered the
memory check question incorrectly were excluded from the final sample
(only one child did so).

The memory check simply examined whether children remembered
the school photo shown initially, whereas the manipulation check
examined whether children generalized the diversity of the group of
children in the initial photo to a new group of Jiffy children.

4.2. Results and discussion

On average, children selected the diverse pair in 48 % of the trials,
which is at chance (Exact Binomial test: P = .48 [.42, .54]; p = .54).
Children's selections in both race and gender trials were at chance (Pygc,
= .50 [.41, .59], p = 1; Pgender = .46 [.37, .55], p = .39). Mixed-effects
logistic regression did not reveal any effect of trial type, age, gender,
or their interaction.

Because Study 3 is essentially identical to Study 1 except for the
diverse school photo shown at the beginning, we next compared data
from Studies 1 and 3. We used mixed-effects logistic regression to pre-
dict children's choice (Diverse = 1, Non-Diverse = 0) from study (1 or 3),
trial type, age, gender, and their interactions, with random intercepts for
country and participant. There was an interaction between study and
trial type: in the race trials, children were more likely to select the
diverse pair in Study 3 than in Study 1 (8 = 0.93, SE = 0.28, p = .001,
OR = 2.53), but in gender trials, children's choices did not differ be-
tween Study 1 and 3 (§ = 0.06, SE = 0.27, p = .84). Thus, we found that
the minimal manipulation had an effect in race trials. This was quite
impressive given that children in Study 3 only saw the diverse school
photo for less than a minute.

In the manipulation check question, children were asked to pick one
of four pictures that showed children from the Jiffy school. If children
believed that the population to be generalized (Jiffy children) were truly
diverse, they should choose the photo of mixed gender-race children.
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Eighteen out of 35 children (51 %) chose that picture, 6 chose the
ingroup race-diverse gender picture, 3 chose ingroup race-ingroup
gender picture, and 8 chose the ingroup race-outgroup gender photo.
The overall distribution of children choosing the 4 options differed from
what would be expected from chance (Chi-Square Goodness of Fit Test:
X2 (3) = 14.49, p = .002). Post-hoc comparisons revealed that the pro-
portion of children who chose the mixed gender-race picture was
significantly higher than expected by chance (p < .001).

Altogether, results of Study 3 show that a minimal manipulation
(showing children a picture of a diverse population just once) affects
children's notion of the population and subsequently, their reasoning for
generalization. Although children did not use the diversity rationale
above chance, in race trials they were more likely to do so compared to
Study 1. This suggests that the ingroup rationale we saw in Study 1 was
more due to Salience-Convenience, rather than due to Importance, since
children were not fixated to generalizing from the ingroup when faced
with new information about the population.

5. Study 4: mixed race population, 25 % Outgroup-75 % Ingroup

To further probe whether an ingroup bias we saw in Study 1 was due
to mere availability vs. thinking that ingroup is very important, we
replicated Study 3, but this time with 25 % outgroup race-75 % ingroup
race composition, half girls and half boys. Such a composition is prob-
ably more reminiscent to real life situations compares to the 50-50
ingroup-outgroup race composition shown in Study 3. The question is
whether a lower presence of outgroup race (25 %) would be sufficient to
change children's ingroup rationale.

5.1. Method

5.1.1. Participants

Thirty-six children (15 White, 21 Chinese; 17 male, 19 female; M =
5.40 years, SD = 0.37, range = 4.83-6.17 years) participated in Study 4.
Children were recruited from the two testing sites in the same manner as
in Study 1.

5.1.2. Design, materials and procedure

The design was the same as in Study 3, except that the composition of
the Jiffy School photo that we showed children at the beginning was
changed to 25 % outgroup race and 75 % ingroup race, half girls and half
boys. Note that only the racial composition changed from Study 3 (50 %
outgroup race and 50 % ingroup race); the gender composition
remained the same. US White children saw a photo consisted of 3 White
girls, 1 Black girl, 3 White boys, and 1 Black boy (Fig. 4). Chinese
children saw a photo consisted of 3 Chinese girls, 1 Black girl, 3 Chinese
boy, and 1 Black boy (Fig. 4). The rest of the procedure was the same as
in Study 3.

5.2. Results and discussion

On average, children selected the diverse pair in 52 % of the trials,
which is at chance (Exact Binomial test: P = .52 [.46, .58]; p = .60). In
race trials, children chose the diverse pair in 42 % of the trials, which is
marginally below chance (Pq = .42 [.33, .50]; p = .055). But sur-
prisingly, in gender trials, children chose the diverse pair in 62 % of the
trials, which is above chance (Pgender = .62 [.53, .70], p = .006).

We used mixed-effects logistic regression to predict children's choice
(Diverse = 1, Non-Diverse = 0) from trial type (race trial or gender trial),
age, gender, and their interactions, with random intercepts for country
and participant. There was a significant effect of trial type. Children
were more likely to select the diverse pairs in gender trials than in race
trials (f = 0.88, SE = 0.25, p < .001, OR = 2.41). Next, we compared
children's choices from Study 1 and 4; recall that these two studies are
identical except for the diverse Jiffy school photo shown in Study 4. We
used mixed-effects logistic regression to predict children's choice
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Fig. 4. Jiffy School Photo (25 % Outgroup Race-75 % Ingroup Race, Half Girls and Boys) Shown at the Beginning of Study 4.
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(Diverse = 1, Non-Diverse = 0) from study (1 or 4), trial type, age,
gender, and their interactions, with random intercepts for country and
participant. There was a main effect of study: overall, children were
more likely to select the diverse pairs in Study 4 than in Study 1 (8 =
0.68, SE = 0.23, p = .003, OR = 1.97). The difference between Studies 1
and 4 was statistically significant in gender trials (4 = 0.80, SE = 0.32, p
=.012, OR = 2.22), and marginally significant in race trials (8 = 0.72,
SE = 0.42, p = .087, OR = 2.06). There was also a main effect of trial
type: children were more likely to select the diverse pairs in gender trials
than in race trials (# = 0.80, SE = 0.18, p < .001, OR = 2.24).

In the manipulation check question, children were asked to pick one
of four pictures that showed children from the Jiffy school. Nineteen out
of 36 children (47 %) chose the mixed gender-race picture, 5 chose the
ingroup race diverse gender picture, 5 chose ingroup race ingroup
gender and 6 chose the ingroup race outgroup gender photo, one did not
make a choice. The overall distribution differed from chance (Chi-

Square Goodness of Fit Test: X2 (3) = 16.09, p = .001). Post-hoc com-
parisons revealed that the proportion of children who chose the mixed
gender-race picture is significantly higher than expected by chance (p <
.001).

Lastly, we analyzed the combined data from Study 1, 2, 3, and 4. We
used mixed-effects logistic regression to predict children's choice
(Diverse = 1, Non-Diverse = 0) from study (1, 2, 3, or 4), trial type, age,
gender, and their interactions, with random intercepts for country and
participant. There was a significant interaction between study and trial
type. In race trials, children were more likely to select the diverse pair in
Study 2, 3, and 4 than in Study 1 (Study 2: p =1.17, SE=0.28,p < .001,
OR = 3.25; Study 3: #=0.92, SE = 0.28, p < .001, OR = 2.51; Study 4:
=0.57, SE = 0.27, p = .039, OR = 1.76). In gender trials, children were
more likely to select the diverse pair in Study 2 and 4 than in Study 1
(Study 2: g = 0.56, SE = 0.27, p = .04, OR = 1.75; Study 4: = 0.73, SE
= 0.27, p = .006, OR = 2.08), but their choices did not differ between
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Study 3 and Study 1 (8 = 0.06, SE = 0.27, p = .83). Overall, children
were more likely to choose the diverse pair in gender trials than in race
trials ( = 0.69, SE = 0.25, p = .007, OR = 2.00).

Similar to Study 3, the results of Study 4 suggest that showing a
picture of a diverse population primed children to use more diversity
rationale compared to Study 1. Interestingly, while the manipulation
photo in Study 3 (50 % ingroup race, 50 % outgroup race) only changed
children's reasoning in race trials, Study 4's manipulation photo (25 %
outgroup race and 75 % ingroup race) only affected children's reasoning
in gender trials. The photo in Study 4 had a weaker effect on children's
reasoning in race trials compared to Study 3, potentially because the
racial composition of the photo in Study 4 was less diverse than the
photo in Study 3. However, the result in gender trials is puzzling since
the gender composition of the initial photos were the same in Studies 3
and 4 (both had 50 % boys and 50 % girls). A possible explanation,
which accounts for the difference between Studies 3 and 4, is that racial
diversity obfuscates gender diversity, the latter coming to the fore-
ground only in racially less diverse samples.

6. General discussion

Different social groups are often bound by common norms, laws, and
policies. The process whereby these laws and policies are for-
mulated—inferences and generalizations about the broader pop-
ulation—critically affects intergroup relations. At times, it can lead to
conflicts, for example when there is a perceived disparity between
considerations of ingroups vs. diverse groups. Here we investigated the
origins of the ability to make inferences and generalizations about the
broader population by asking 5-year-olds from two different cultures
(US and China) to choose a toy that makes most (hypothetical) Jiffy
school children happy. We distinguished two rationales for the decision:
following the preference of their ingroup (ingroup rationale) vs. following
the preference of a diverse group (diversity rationale). The results showed
that 5-year-olds from both cultures chose to generalize the preference of
their ingroup to the general population (Study 1). However, when the
ingroup presence was omitted or reduced (Study 2), children were more
likely to use the diversity rationale when making a generalization.
Furthermore, in Studies 3 and 4 we found that the ingroup default is
malleable. Simply by showing a photo with a somewhat diverse target
population (Jiffy school children), children's strong bias for privileging
ingroup over diversity could be reduced. To our knowledge, this is the
first study that directly pits diversity-based reasoning against ingroup
preference in the context of generalizing for the common good. Our
results suggest that although 5-year-olds across two different cultures
have a strong ingroup preference, a brief exposure to diversity can shift
them away from the ingroup preference toward using diversity-based
reasoning.

6.1. Ingroup rationale over diverse rationale

Why do children use the ingroup rationale as a default strategy? A
priori, both rationales—ingroup and diversity—could be expected to
shape children's generalization. First, a prior study shows that 5-year-
olds understand diversity-based reasoning: when generalizing in the
abstract (whom to ask to find out whether all children like toy X), they
were more likely to use the diverse (e.g., a White child and a Black child)
over the narrow evidence (e.g., two White children) (Noyes & Christie,
2016). Second, while many studies suggest that children starting at
around four years already have an ingroup bias, the focus of these
studies has been on tasks involving decisions affecting the self: main-
taining one's own reputation (Engelmann et al., 2013), selecting who to
be friends with (Kinzler et al., 2007; Shutts et al., 2013), or who to learn
from (Master & Walton, 2013). The current research, however, explicitly
asked children to make a decision for another population (the Jiffy
school children), which would ostensibly not affect the child participant
her/himself. Since children themselves derived neither benefit nor loss,
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there was no utilitarian reason to favor one's ingroup. This design was
intentional, as we wanted to circumvent the complexity of personal loss-
gain in social reasoning.

6.1.1. Ingroup is more salient and available

Nevertheless, in the current studies, children across two cultures
with starkly contrasting characteristics—for example, along the inde-
pendent (US) vs. interdependent (China) axis (Markus & Kitayama,
1991)—showed a strong tendency to make a generalized decision based
on the ingroup's preference. Why is this the case? For one, the social set-
up in the current study differs from that of Noyes and Christie (2016),
where children were reasoning in the abstract (which group should one
ask to make inferences about all children?). In contrast, here children
were told that each group already had a known preference (the diverse
group likes X while the narrow-ingroup likes Y), which is arguably closer
to everyday social situations. As such, these two sets of results suggest
that while children may understand the diversity rationale, they do not
always use it. This discrepancy between knowledge vs. usage parallels
the “knowledge-action gap” in the morality literature (Blasi, 1980;
Walker, 2004), where people's moral knowledge (what they should do)
is often disconnected from their moral actions (what they do in real
moral situations).

Another reason why 5-year-olds in the current study did not use the
diversity rationale may have to do with the scope of generalization—who
makes up the general population. In making generalizations about the
broader population, children may have used convenience or salience in
deciding the scope of generalization. A priori, there is no unequivocally
correct scope of generalization and the same sample can be taken to
represent many different populations. Schematically, one may opt for
(a) a truly general population (all people), (b) one's ingroup (people
similar to myself), (c) one's social environment, or other hybrid or more
restrictive options. Taking an example of a Black child living in a
majority-White neighborhood, she could take the general population to
comprise Black and White people (truly general), majority Black
(ingroup), or majority White (social environment but not ingroup).

Both our US and Chinese participants live in environments which
conflate options (b) and (c) above: the ingroup race members form the
overwhelming majority. As such, it is possible that when children were
reasoning about what toy to buy for the Jiffy school children, their
ingroup members were more salient or more convenient to access. This
Salience-Convenience hypothesis is akin to availability heuristics (Tver-
sky & Kahneman, 1974) in that ingroup members are more available and
obvious. In the introduction, we distinguished Salience-Convenience
from ingroup importance as two possible motors for preferring one's
ingroup. The results of Studies 2—4 are more consistent with the Salience-
Convenience hypothesis because they show a malleability of children's
preference. When we removed the ingroup entirely from the race trials
in Study 2, and when we showed children that the population contained
diverse groups in Studies 3 and 4—thereby making the diverse group
more available—children's calculation of the scope of generalization
changed. Across Studies 2-4, children were significantly more likely to
generalize the preference of the diverse group compared to their ten-
dency to do so in Study 1.

Our findings parallel another set of findings showing that statistical
and social information can change children's scope of generalization for
individuals' preferences. Past studies have shown that children are
reluctant to generalize an individual's preference to other individuals (e.
g., Kalish, 2012; Repacholi & Gopnik, 1997), and when they do, they
only generalize preferences within social categories (e.g., Birnbaum
et al,, 2010; Heyman & Gelman, 2000; Shutts et al., 2009, 2011).
However, when strong statistical and social cues were provided, chil-
dren generalized preferences even across social categories (Diesendruck
et al., 2015).

6.1.2. Gender distribution
Children in our study grow up in mixed gender environments or at
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least attend mixed gender preschools. Hence, we should expect them to
think that the general population contains gender-diverse groups.
Indeed, while there was a strong bias for using ingroup rationale in race
trials of Study 1, this tendency was weaker in gender trials. Children
selected between the ingroup pairs and the diverse pairs at chance in
gender trials. That is, children were not using diversity rationale either.
One possible explanation for this is that children's micro-environ-
ment—other children they play with, those they consider friends—is
more single gender (Albert & Porter, 1983; La Freniere et al., 1984;
Leaper, 1994; Maccoby & Jacklin, 1987; Martin et al., 1999; Martin &
Fabes, 2001; Yee & Brown, 1994). Cultural norms can further shape this
tendency; in both Chinese and US cultures, children are encouraged to
value gender roles and subscribe to binary gender norms (Borowski
et al., 2021;Fouts et al., 2021 ; Shu, 2005). For example, when choosing
toys for children, some parents and teachers think that it is only proper
for girls to gravitate toward “feminine” items and boys to gravitate to-
ward “masculine” items (Fouts et al., 2021; Shu, 2005). There is evi-
dence that as young as 3 years, children have absorbed cultural
messages about gender in developing their gender identity (Hoffmann &
Powlishta, 2001). By age 5—the children in our studies—it is possible
that cultural norms about gender roles have reinforced gender segre-
gation, affecting outgroup generalization.

6.2. Ingroup default is malleable

Despite defaulting to ingroup bias when making generalizations
about the broader community, children from both cultures were able to
change their rationale when faced with new evidence. In Studies 3 and 4,
after being shown one photo of mixed gender-race Jiffy school children
for a mere one minute, children were more likely to generalize the
preference of the diverse group compared to those who did not see such
a photo (children in Study 1). This finding aligns with the theory that
increased intergroup contacts benefit intergroup relations (Allport,
1954; Pettigrew & Tropp, 2005). It adds to the body of evidence, which
shows that daily intergroup contact among children (attending heter-
ogenous or integrated schools) can improve their attitudes toward cross-
race friendships (McGlothlin & Killen, 2010) or decrease children's
essentialist beliefs about ethnic categories (Deeb et al., 2011). While our
studies did not directly probe the effect of children attending heterog-
enous vs. homogenous schools, it is encouraging to see that even for
children growing up in an environment where their race ingroup is the
majority, children's decisions for the broader community do not
dogmatically adhere to the ingroup bias. This finding is especially
interesting in light of the Chinese children's social environment, where
they interact with the children of the same race practically 100 % of the
time. In addition to the homogenous racial composition during normal
times, our data collection took place during the pandemic (end of 2021),
during which China has closed its borders to nearly all foreigners
beginning in March 2020.

Our finding that children's ingroup bias can be changed just by a
simple diversity priming raises the important issue of real-life inter-
vention. In some parts of the world, attending an integrated or heter-
ogenous school is not an option due to policy, economic, or social
demographic reasons. China's population is a case in point, with 95 %
Han Chinese population and a non-Chinese population of around 0.06 %
(National Bureau of Statistics, 2020). Under this circumstance, the only
scalable channel for increasing the acceptance of diversity and inter-
group relations is by exposure rather than prolonged contact, as pre-
scribed by Allport (1954). Our findings hint that even a sporadic
exposure may be helpful for increasing the salience of diversity.

6.2.1. Scope of ingroup vs. scope of population

The explanation we offer for why even brief exposure affects chil-
dren's reasoning for the broader community is that it changes the scope
of generalization—the coverage of the target population. One might also
ask whether the exposure can redraw the lines of the ingroup. Recent
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works with young children have shown that social inclusion, understood
as granting other children a perceived membership in one's ingroup, is
relatively difficult to come by among young children (Mulvey et al.,
2018; Toppe et al., 2019, 2020, 2021). One study even found that while
3-7-year olds understood that someone would feel hurt when socially
excluded, they were not more likely to include that socially excluded
person in their ingroup activities (Stengelin et al., 2022). Our results
suggest that changing the scope of the population under consideration is
easier to effect in young children than is social inclusion, perhaps
because it is a change less emotional and more statistical in nature, one
which children are certainly capable of doing (Denison & Xu, 2019;
Kushnir et al., 2010; Xu & Garcia, 2008). We find that if changing the
scope of reasoning for the broader community is a goal then a simple
intervention might suffice—a finding that is encouraging, for example,
for the recent series of works in adults, which advocate a more diverse
news distribution as a means to break the “filter bubble” problem (e.g.,
Fletcher et al., 2020; Helberger, 2019; Loecherbach et al., 2020; Nielsen,
2021). More research is needed given that the sample size of our study is
relatively small. But it is encouraging that children from two very
different cultures (US vs. China), yet sharing analogous social make-ups
(their ingroup is the majority population), reason about diversity
similarly.

6.3. Conclusion

It is important to stress that the task we gave to our child participants
has no one correct answer. Balancing the benefit of the majority against
consideration of minorities is as old as history itself, and is a central
theme in both political theory and philosophy. Indeed, the ingroup
rationale (as opposed to the diversity rationale) is not without a logical
basis: most people would agree that providing an essential service to the
majority (say, health care) at the cost of a minor inconvenience to a
narrow minority (higher taxes for the extremely rich) is justified. In
adults, one might expect this type of argument to form a declarative
foundation for preferring one's ingroup in reasoning about the common
good.

Our study was designed to circumvent these types of complications.
First, we studied responses of children, whom we expect to have fewer
entrenched biases either way. Second, we left the preference of the
ingroup and the diverse group deliberately open to some interpretation.
For example, we did not say by how much the ingroup preferred their
best toy over the toy favored by the diverse group; children were free to
surmise that the differential preference may be marginal or absolute. In
this way, we were asking children to project their own idea of the
general population, rather than perform a utilitarian computation.
Third, the child participants did not stand to gain or lose from either
decision; they were choosing toy for others and not for themselves. This
disentangles the results from a potential conflating factor of personal
gain/loss. Finally, we tested children at two locales, which are different
in nearly every aspect (culture, language, urban/suburban, etc.) except
one: both are very homogeneous. The results from both testing sites
showed no major differences, attesting to the robustness of our results.
In the end, we believe that our findings faithfully reflect children's own
ideas about the scope of the population.

Overall, the results suggest that when ingroup and diversity rationale
are directly pitted as bases for generalization for the common good, 5-
year-olds' default is to privilege the ingroup rationale. This default,
however, does not seem to stem from a deep conviction about ingroup's
importance. Rather, thinking about ingroup is more convenient and/or
salient. Consequently, simple perceptual exposure about the diversity of
the population is sufficient to allow children to move away from the
ingroup rationale. Future studies should investigate how to leverage this
finding in everyday situations, to increase usage of diversity rationale in
intergroup interactions.
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