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Are category labels primary? Children use similarities to reason
about social groups
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While interpersonal similarities impact young children's peer judgments, little work
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has assessed whether they also guide group-based reasoning. A common assumption
has been that category labels rather than ‘mere’ similarities are unique constituents of
such reasoning; the present work challenges this. Children (ages 3-9) viewed groups

defined by category labels or shared preferences, and their social inferences were as-
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sessed. By age 5, children used both types of information to licence predictions about
preferences (Study 1, n = 129) and richer forms of coalitional structure (Study 2,
n = 205). Low-level explanations could not account for this pattern (Study 3, n = 72).
Finally, older but not younger children privileged labelled categories when they were
pitted against similarity (Study 4, n = 51). These studies show that young children use

shared preferences to reason about relationships and coalitional structure, suggest-
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1 | INTRODUCTION

From early in development, children are faced with the crucial task
of deciding which types of social information to attend to when
learning about others. Understanding the ways in which peo-
ple are connected is important because it can help children pre-
dict how individuals will behave and interact (Shutts, Roben, &
Spelke, 2013), thereby anchoring children's inferences about the
social world. Social category membership has emerged as one of
the most important types of input children use to make these de-
terminations. A number of studies have shown that children use
group distinctions such as language, ethnicity, gender and race to
support their generalizations about others’ behaviours and pref-
erences (Diesendruck & halevi, 2006; Liberman, Woodward, &
Kinzler, 2017; Shutts et al., 2013; Taylor, Rhodes, & Gelman, 2009).
For example, Shutts et al. (2013) found that by age 4 young children
use shared race and gender category membership to infer friend-

ship among third parties. Children also rely on abstractly defined

ing that similarities are central to the emergence of group representations.

inductive reasoning, similarity, social categories

social categories, such as noun-labelled, novel groups, to support
their inferences about social relationships (Baron & Dunham, 2015;
Chalik, Rivera, & Rhodes, 2014; Dunham, 2018; Kalish, 2012;
Rhodes & Chalik, 2013). Taken together, these studies show that
categorical information supports children's reasoning about the
social world. Specifically, it indicates the closeness of individuals
within a group and to what extent properties are likely to general-
ize across group members.

In addition to helping children grasp interpersonal relationships,
some have argued that social categories serve a more powerful func-
tion, guiding children's inferences about coalitional structure (Chalik
& Rhodes, 2018; Cimpian, 2016; Kurzban, Tooby, & Cosmides, 2001;
Rhodes & Chalik, 2013). This makes intuitive sense given that cate-
gories facilitate young children's concept acquisition in a number of
domains, such as natural kinds (Cimpian & Erickson, 2012; Gelman,
Collman, & Maccoby, 1986; Gelman & Markman, 1986), artefacts
(Dewar & Xu, 2009; Mandler & McDonough, 1996; Xu, 2002) and
word-learning (Soja, Carey, & Spelke, 1991). In the social domain
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specifically, several studies have revealed that categories, denoted
by labels, carry an advantage over other features such as percep-
tual similarity (Baron, Dunham, Banaji, & Carey, 2014; Diesendruck
& halevi, 2006).

If categorical information, conveyed via labels, most powerfully
informs children's acquisition of social knowledge, too, one should
expect children to privilege this form of information over other rele-
vant types of input. For example, it should support social inferences
to a greater extent than other dimensions of similarity such as shared
interests. Furthermore, one would expect that this inferential ad-
vantage for category labels would be at its strongest in cases where
children are asked to reason about the structure of social relation-
ships, because these have been considered inferences that uniquely
follow from the assumed presence of social categories and the social
coalitions they imply.

However, despite evidence suggesting that children rely most
heavily on social categories to apprehend those in their environ-
ment, they clearly also rely on input about individuals to inform
such evaluations. For example, Chalik et al. (2014) introduced
3- and 4-year-old children to a pair of noun-labelled groups and
provided them with information about the mental states of in-
dividuals from these groups. Afterward, they asked children to
predict how new exemplars would behave towards one another.
Critically, they wanted to know whether children would privilege
information about individuals’ mental states or group member-
ship when deciding to whom these individuals would direct a
negative action. The authors found that as children's theory of
mind ability increased, they were increasingly likely to rely on
mental states as compared to group membership to predict oth-
ers’ actions. More recent work also suggests that shared interests
impact children's affiliation judgments and resource allocation
decisions to a similar extent as categorical information (Sparks,
Schinkel, & Moore, 2017).

Evenyounginfants use abstract mental states like emotions, goals,
opinions and tastes to predict others’ dispositions and likely future
behaviours (Hamlin, Mahajan, Liberman, & Wynn, 2013; Kuhlmeier,
Wynn, & Bloom, 2003; Liberman, Kinzler, & Woodward, 2014).
Indeed, shared tastes are a particularly salient cue that infants rely
on when reasoning about social partners (Liberman et al., 2014;
Mahajan & Wynn, 2012). For example, a study by Liberman et al.
(2014) showed that infants use shared tastes to guide their expec-
tations about the quality of others’ relationships. Moreover, shared
interests in toys and clothing predict young children's preferences
for peers (Fawcett & Markson, 2010). These findings suggest that
interpersonal similarities are a fundamental part of children's devel-
oping social sense.

Thus, an alternative perspective, which these findings might be
taken to support, holds that children's category-based induction op-
erates via a bottom-up system for tracking similarity (Landau, Smith,
& Jones, 1988; Sloutsky, 2003; Sloutsky & Fisher, 2004; Sloutsky,
Kloos, & Fisher, 2007; Sloutsky, Lo, & Fisher, 2001; Smith, Jones, &
Landau, 1996). Under this account, rather than serving as symbolic

markers of group membership, category labels are features which

Research Highlights
e Children (ages 3-9) viewed groups defined by labelled

categories or shared preferences, and their social infer-
ences were assessed.

e By age 5, children used both types of information to li-
cence predictions about preferences and richer forms of
coalitional structure.

e Low-level explanations could not account for this
pattern.

e Older but not younger children privileged category la-
bels when they were pitted directly against shared
preference.

distinct entities within a group share. If they have any privileged role
it simply stems from their ease of acquisition, perceptual salience
and status as common knowledge in a linguistic community. From
this perspective, despite evidence to the contrary (Baron et al., 2014;
Cimpian & Erickson, 2012; Dewar & Xu, 2009; Diesendruck & ha-
Levi, 2006; Gelman et al., 1986; Gelman & Markman, 1986; Mandler
& McDonough, 1996; Soja et al., 1991; Taylor et al., 2009; Xu, 2002),
children will not necessarily demonstrate a category advantage
in their social reasoning. It is important to note, however, that the
bulk of these studies have generally focused on children's reasoning
about natural and artefact kinds, making it difficult to draw conclu-
sions about children's developing social cognition. For this reason,
it is important to specifically assess the relative strength of cate-
gory labels and shared preference information in the social domain.
Moreover, it is important to assess this using a task that holds other
aspects of similarity, such as lower-level perceptual cues, constant
across conditions.

Here we provide the first direct assessment of a central assump-
tion in the developmental literature on social categories, namely,
that the patterns of reasoning supported by category labels are
uniquely due to category relationships as opposed to other types
of similarity relationships. To this end we tested the strength of
children's social inferences after they received information about
either category membership or shared preferences in a matched
design. We selected an age range of 3-9 years as this is similar to
that of other work assessing children's social category reasoning (e.g.
Rhodes & Chalik, 2013). As in most past work, we signalled category
membership via the use of novel noun labels to denote the social
categories that other children belonged to. We predicted that chil-
dren would rely on labelled category membership (e.g. “These kids
are the Zertles'.) more than common interest (e.g. ‘These kids like to
eat zertles') to infer others’ preferences and behaviours. Since much
of the prior work on social inferences focuses on familiar catego-
ries like gender, race and ethnicity (e.g. Diesendruck & halevi, 2006;
Shutts et al., 2013), we used a novel groups paradigm to isolate the
influence of children's abstract categorical reasoning from informa-

tion they may have acquired outside of the experimental context.
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This method is commonly used with developmental populations
to circumvent their potentially confounding knowledge of familiar
groups (Baron et al., 2014; Chalik et al., 2014; Dunham, Baron, &
Carey, 2011; Dunham & Emory, 2014; Patterson & Bigler, 2006;
Rhodes & Chalik, 2013).

1.1 | Overview of studies

In Study 1, we tested whether category membership or shared
preferences better supports children's predictions about others’
activity and social preferences. Study 2 assessed whether this
distinction had an impact on children's predictions about deontic
relationship and coalitional expectations, that is, whom children be-
lieve to be obligated to one another. Prior work suggests that these
types of predictions are uniquely supported by social category
membership over other forms of similarity (Rhodes & Chalik, 2013).
In Study 3, we assessed children's baseline performance in the ab-
sence of either social category labels or shared preference informa-
tion but in the presence of lower-level perceptual commonalities, in
order to rule out low-level explanations for the results we obtained
in Studies 1 and 2. Finally, in Study 4, we directly pitted category
cues against similarity cues, providing the most stringent test of
the relative strength of each type of information. To forecast our
results, which were contrary to our predictions, in nearly all cases
the patterns of inferences generated by shared interests were in-
distinguishable from those generated by shared social category
membership, particularly among the youngest children we tested.
Based on these results, we argue that shared interests are central
to children's understanding of social groups, and that the inductive
advantage frequently attributed to category labels may not be so

secure.

2 | STUDY 1

Prior work has assessed children's reliance on category labels
when reasoning about social preferences and shared interests
(Diesendruck & haLevi, 2006; Shutts et al., 2013). However, these
studies have focused on familiar social distinctions such as gender,
race and ethnic or religious groups. Study 1 employed a novel groups
paradigm to examine whether children use cues to category mem-
bership (Category condition), as compared to shared food preference
(Similarity condition), when predicting others’ relationship patterns.
Following previous work, we used a triad task in which we asked chil-
dren to predict which of two individuals a ‘target’ individual would
befriend, commit a harmful action against, or share an activity pref-
erence with, in cases in which one individual shared and the other
did not share a particular feature (i.e. a category label or a common
preference, depending on the condition) (Rhodes & Chalik, 2013;
Shutts et al., 2013). Although in the case of activity preference, we
are asking children to infer a new shared preference from informa-

tion about prior shared preferences, we felt it important to include
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these trials to allow for comparison to prior literature (e.g. Shutts
etal, 2013).

2.1 | Method
2.1.1 | Participants

The participants were 129 children (n = 65 female, Mage = 6.30 years;
range = 3.11-9.97 years) from three age groups: 3-4- (n = 43), 5-6-
(n = 36) and 7-9 (n = 50) years old, with this sample size selected
based on past studies of children's category-based inferences (e.g.
Taylor et al., 2009). We tested 12 additional children who we excluded
from analyses due to the following: experimenter error (n = 4: simi-
larity condition, n = 2), failure to complete the task (n = 7: similarity
condition, n = 4) or lack of written informed consent from a parent or
legal guardian (n = 1, similarity condition). Data collection took place
from late fall of 2015 to the summer of 2016. The study took place in
either a university laboratory (n = 27), a children's museum (n = 52) or
an empty classroom at the participant's school (n = 50).

For each study reported here: we recruited participants from the
New England region of the United States; we did not collect informa-
tion about participant race or family income, however, given the de-
mographic profiles of our testing sites, we believe most participants
were white and from middle-income families; all parents or legal
guardians provided written informed consent on their child's behalf,

and each child provided verbal assent before beginning the study.

2.1.2 | Design and materials

We randomly assigned participants to either the category (n = 68)
or similarity (n = 61) condition. The task consisted of three test trial
blocks, each with four trials of the following types: ‘harm’, ‘friend’
and ‘activity’. The experimenter conducted the study in PowerPoint
on a laptop computer. We used Photoshop to generate 88 unique
characters marked by T-shirt colour for use in the experiment (16
introduction characters and 72 test trial characters). Each character
displayed a positive facial expression, and the gender of the partici-
pant matched that of the characters he or she viewed. We coun-
terbalanced the order of the trial blocks, the lateral position of the
characters during the introduction and test phases, and the pairing
of verbal label to T-shirt colour.

2.1.3 | Procedure and scoring

The experimenter explained to each participant that he or she would
‘look at kids from a storybook and learn things about them’. She told
participants in the category condition that they would learn about
‘who each kid is’ and participants in the similarity condition that they
would learn about ‘what each kid likes’. Next, the experimenter dis-

played two sets of four introduction characters, one on each side of
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the screen. One set of characters wore blue T-shirts, and the other
set wore red T-shirts. In the category condition, the experimenter told
participants that each set belonged to a novel-labelled group. She said
of one set while pointing to the characters: ‘See these kids? They are
all called the “Zertles”. And she said of the other set while pointing:

»

‘See these kids? They are all called the “Lapes™ (Figure 1a). In the simi-
larity condition, she told participants that each character in the set
liked to eat the same noun-labelled food. She said of one set while
pointing to the characters: ‘See these kids? Each of them likes to eat a

o

food called “zertles”. And she said of the other set while pointing: ‘See
these kids? Each of them likes to eat a food called “lapes™.

The experimenter asked each participant to recall which set of in-
troduction characters was associated with each group or food label
saying either: ‘Do you remember what these kids are called?’ Or: ‘Do
you remember which food these kids like to eat?’ If a participant re-
sponded incorrectly, the experimenter corrected him or her by saying,
for example: ‘Actually, | think these kids are called the Lapes, and these
kids are called the Zertles’, while pointing to the correct set of char-
acters. Once the experimenter ascertained that the participant un-
derstood this information, she told him or her that they would answer
questions about new kids that they had not yet seen.

Each test trial began with the experimenter directing the par-

ticipant's attention to a target character that appeared in the

(a) Character Introduction

upper-middle portion of the screen. First, she reminded participants
of the target's group label or food preference (e.g. in the category
condition: ‘This kid is a Zertle’; in the similarity condition: ‘This kid
likes to eat a food called zertles’). Next, the experimenter provided
a statement about the target, which described him or her in rela-
tion to one of two test characters that appeared on the lower-left
and -right sides of the screen (Figure 1b). The trial block determined
which type of target statement and test question the experimenter
presented: friend trials assessed which of the two characters par-
ticipants thought the target was friends with; harm trials assessed
which character participants thought the target would direct a
harmful action towards; activity trials assessed which character par-
ticipants thought the target shared a preference for an activity with
(see Table S1). To indicate their response on each trial, participants
had the opportunity to point to a character who either wore the tar-
get's same T-shirt colour or the other T-shirt colour. If the participant
failed initially to provide a response, the experimenter prompted him
or her to answer up to two additional times.

A score of ‘1’ indicated that a participant selected the predicted
test character, and a score of ‘0’ indicated that he or she did not. For
friend and activity trials, this was the character that wore the same
T-shirt colour as the target; however, for harm trials, this was the

character that wore the other T-shirt colour. We calculated a ‘match
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“See these kids?” Category: “These
kids are called the Zertles.” Similarity:
“Each of these kids likes to eat a food

called zertles. called lapes.”

(b) Test Trials

“See these kids?”” Category: “These
kids are called the Lapes.” Similarity:
“Each of these kids likes to eat a food

FIGURE 1 (a) Example displays from
the character introduction phase in
category and similarity conditions of

“See this kid?” Category: “This kid is
called a Zertle.” Similarity: “This kid
likes to eat a food called zertles.”

“This kid is a friend of one of these
two kids. Which one of these two
kids is her friend?”

Study 1. The experimenter pointed to
each set of characters as she described
them. (b) Example displays from the test
trials
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score’ for each participant within each trial block. The minimum
score a child could receive was 0 and the maximum score was 4. A
score of 4 indicated that the child selected the predicted test char-
acter on each trial, while a score of O indicated that the child failed to

select the predicted test character on each trial.

2.2 | Results

A score of 2 indicated chance performance. Since we compared each
trial type to chance, we used the Bonferroni correction for multiple
comparisons, which resulted in an adjusted alpha of 0.008. Children
selected the predicted test character at above-chance rates for each
of the three trial types in both conditions (all ps < .008).

We collapsed across the trial types to examine whether chil-
dren's performance differed by condition. One-sample t tests re-
vealed the youngest children, 3-4 years old, performed above
chance in the category (M = 2.64), t(83) = 4.58, p < .001 and simi-
larity (M = 2.43), t(62) = 2.32, p = .024 conditions, and their perfor-
mance did not differ by condition, t(145) = 0.94, p = .349 (Figure 2).
Children ages 5-6 years old performed above chance in the category
(M =2.83),t(47) = 3.87, p < .001 and similarity conditions (M = 2.92),
t(47) = 4.05, p < .001, and their performance did not differ by condi-
tion, t(94) =0.27,p =.788. Likewise, 7-9-year-old children performed
above chance in the category (M = 2.97), t(71) = 5.92, p < .001 and
similarity (M = 3.31), t(71) = 8.85, p < .001 conditions, and their per-
formance did not differ by condition, t(142) = 1.51, p = .133.

We conducted a 2 (condition: category vs. similarity) x 3 (trial
type: friend vs. harm vs. activity) x 3 (age group: 3-4 vs. 5-6 vs.
7-9 years) Analysis of Variance (ANOVA), and observed a main ef-
fect of age group, F(2,123) = 5.53, p = .005. Children in the old-
est age group (7-9 years old) were more likely than children in the
youngest age group (3-4 years old) to select test characters in the
predicted direction, t(289) = 3.72, p < .001. Children in the old-
est two age groups (5-6- and 7-9 years old) did not perform dif-
ferently from each other, t(238) = 1.42, p = .157. There was also a

4r p=NS p=NS p=NS
. e P

sk

ook ok I

m Category

Similarity

Match Score

3—4-year-olds 5—6-year-olds 7-9-year-olds

FIGURE 2 Mean match scores of 3-4-, 5-6-, and 7-9-year-olds
in the category and similarity conditions of Study 1. Scores could
range from O to 4, and the dotted line represents chance (2). Bars
represent 1 SEM in either direction, and asterisks indicate that

the means differ significantly from chance (***p <.001, **p < .01,
*p < .05)
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significant main effect of trial type, F(1,123) = 8.41, p = .004. On
harm trials (M = 2.54) children were less likely to select test char-
acters in the predicted direction than on friend trials (M = 3.06),
t(128) = 2.78, p = .006, or activity trials (M = 2.95), t(128) = 2.16,
p = .033. Surprisingly, children's performance did not differ based
on the type of verbal information we provided: category (M = 2.80)
or similarity (M = 2.90), F(1,123) = 0.18, p = .674, and their condition
assignment did not interact with trial type, F(1,123) = 0.85, p = .359
or age, F(2,123) = 1.14, p = .324.

We observed a two-way interaction between age and trial type,
F(2,123) = 5.04, p =.008. Children in the middle age group (5-6 years
old) were more likely to select predicted test characters on friend
trials (M = 3.34), t(31) = 3.52, p = .001 and activity trials (M = 3.38),
t(31) = 3.80, p < .001 than on harm trials (M = 1.91). Additionally,
children in the oldest age group (7-9 years old) selected predicted
characters more often on friend trials (M = 3.38) than on activity
trials (M = 3.00), t(47) = 2.28, p = .027, although their performance
was above chance on all trial types (all ps < 0.001). We did not ob-
serve a three-way interaction between the factors, F(2,123) = 1.92,
p=.151.

2.3 | Discussion

In Study 1 we predicted that children would make stronger social
inferences in the category condition than in the similarity condi-
tion (Diesendruck & halevi, 2006; Rhodes & Chalik, 2013; Taylor
et al., 2009). However, we did not find evidence that children differ-
entiated the two conditions. Instead, children across our age range
relied on both category labels and shared preferences to make social
inferences about interests and preferences in third-party cases, and
did so to a statistically indistinguishable degree.

Although we observed a difference between the trial types
among 5-6-year-old children, such that they selected the predicted
character at higher rates on friend and activity trials than on harm
trials, this may be due to the fact that selecting the predicted charac-
ter required children to choose a test character that wore a different
colour T-shirt than the target, and younger children may have been
more inclined to select the ‘colour match’ instead. Overall, Study 1
demonstrates that when using standard intergroup measures chil-
dren rely on information about shared interests and category labels
to a similar extent when reasoning about others’ relationships. The
lack of category advantage is striking given that the measures we
chose are highly social in nature and have previously been consid-
ered central to social category-based inference. However, examin-
ing a wider range of measures would bolster this conclusion, and we
turn to this in Study 2.

3 | STUDY 2

In Study 2, we examined participants’ inferences about relation-

ships involving social and coalitional obligation, which we expected
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to provide a stronger test of the impact of category labels on chil-
dren's inferences (Kalish & Lawson, 2008; Rhodes & Chalik, 2013).
That is, while our results from Study 1 are surprising, one could
argue that our measures failed to tap into a more fundamental
aspect of children's intergroup reasoning, specifically, that social
groups serve the unique purpose of marking (a) which individuals
are obligated to one another (Rhodes & Chalik, 2013), and (b) what
members of a common social group are obliged to do (Kalish &
Lawson, 2008). To address this concern, in Study 2 we examined
whether children use cues to similarity as strongly as they use cues
to category membership when reasoning about scenarios that are
explicitly coalitional, in a broad sense, relating to patterns of intra-
group obligation.

This study differed from Study 1 in two critical respects: First,
turning our focus from social preferences, we tested social obliga-
tions, such as taking responsibility for another's actions or defending
one against negative outcomes, rather than merely assessing friend-
ship relations or additional shared interests. Second, we elected to
define similarity as a shared toy preference (Similarity-toy condition)
in addition to a shared food preference (Similarity-food condition),
since work on the early emergence of food selection reasoning
demonstrates that, from infancy, group membership constrains gen-
eralizations about others’ food preferences (Liberman, Woodward,
Sullivan, & Kinzler, 2016). This work suggests that cues to food pref-
erence carry more weight in the social domain, which may have in-

flated our results in the similarity condition of Study 1.

3.1 | Method
3.1.1 | Participants

The participants were a new group of 205 3-9-year-old children (97
females; Mage = 6.49 years; range = 3.07-9.98 years) from three age
groups: 3-4 (n = 62), 5-6 (n = 58) and 7-9 (n = 85) years of age. We
tested an additional nine children who were excluded from analy-
ses because they failed to complete the task (n = 8: similarity-food
condition, n = 2; similarity-toy condition, n = 2; category condition,
n = 4) or because their parent or legal guardian did not provide writ-
ten informed consent (n = 1, similarity-toy condition). Data collection
took place from spring to late fall of 2016. The study took place in
either a university laboratory (n = 47), a children's museum (n = 80)
or an empty classroom at the participant's school (n = 78).

3.1.2 | Design and materials

The design and materials differed from Study 1 only in the following
respects: We randomly assigned participants to either the category
(n = 73), similarity-food (n = 66) or similarity-toy (n = 66) condition.
The task consisted of four test trial blocks, each with four trials of
the following types: ‘obligation’, ‘responsibility’, ‘defence’ and ‘harm’.

We elected to test harm trials again to allow for a direct comparison

between Studies 1 and 2 and because this has been a central meas-
ure in exploring children's category-based coalitional reasoning
(Chalik et al., 2014; Rhodes & Chalik, 2013). Additionally, because
the prediction for harm trials involves selecting the non-matching
character, they also provide a check on the possibility that children
are merely making colour matches based on the characters’ appear-
ance. Finally, we used Photoshop to generate 24 additional, unique
test characters; this was due to the new requirements created by the
addition of a test trial block.

3.1.3 | Procedure and scoring

The procedure for this study differed from Study 1 only in the fol-
lowing respects: In the similarity-toy condition, the experimenter
told participants that each character in the set liked to play with the
same novel-labelled toy. She said of one set while pointing to the
characters: ‘See these kids? Each of them likes to play with a toy
called zertles’. And she said of the other set while pointing: ‘See these
kids? Each of them likes to play with a toy called lapes’. Each test trial
in the similarity-toy condition began with the experimenter remind-
ing the participant which of the two toys the target preferred based
on their T-shirt colour (e.g. ‘See this kid? This kid likes to play with a
toy called zertles’). The experimenter then presented one of the fol-
lowing trials: Obligation trials assessed which character participants
thought was obligated to complete the same action as the target;
responsibility trials assessed which character participants thought
would take responsibility for the target's negative action; defence
trials assessed which character participants thought would stop an-
other individual from committing a harmful action against the target;
harm trials did not differ from Study 1 (see Table S1).

We scored participants’ performance in the same manner as in
Study 1, with children receiving a score of ‘1’ for selecting the test
character in the same coloured T-shirt as the target on obligation,
responsibility and defence trials, and the test character in the other
coloured T-shirt on harm trials; participants received a score of ‘0’
for providing the opposite responses respectively. As in Study 1, a
participant's match score could range from O to 4.

3.2 | Results

We used one-sample t tests to assess whether children performed at
above-chance levels (chance = 2), and the Bonferroni correction for
multiple comparisons, which resulted in an adjusted alpha of 0.004.
With the exception of responsibility trials in the similarity-toy con-
dition (M = 2.39), t(65) = 2.02, p = .048, children selected the pre-
dicted test character at above-chance levels for each of the four trial
types in each condition (all ps < .004).

We collapsed across the trial types to examine whether chil-
dren's performance differed by condition. One-sample t tests re-
vealed that the youngest children, 3-4 years old, performed above
chance in the category condition only (M = 2.42), t(95) = 2.94,
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FIGURE 3 Mean match scores of 3-4-, 5-6-, and 7-9-year-
olds in the category, similarity-food, and similarity-toy conditions
of Study 2. Scores could range from O to 4, the dotted line
represents chance (2), and bars represent 1 SEM in either direction.
Asterisks indicate that 3-4-year-olds scored above chance in the
category condition (**p < .01), and the older age groups did so

in all conditions (***p < .001); 7-9-year-olds scored higher in the
similarity-food than similarity-toy condition (*p < .05), and their
performance did not differ between the category and similarity-
food conditions (p = NS)

p =.004 (Figure 3). Their performance did not differ from chance in
the similarity-food (M = 2.04), t(71) = 0.25, p = .801 or similarity-toy
(M = 2.20), t(79) = 1.38, p = .172 conditions. Despite these differ-
ences in significance, their performance did not differ by condition
(ps > .05). Children ages 5-6 years old performed above chance
in the category (M = 3.04), t(71) = 6.61, p < .001, similarity-food
(M = 2.94), t(87) = 6.59, p < .001, and similarity-toy (M = 2.88),
t(71) = 4.95, p < .001 conditions, and their performance did not
differ by condition (ps > .05). The oldest children, 7-9 years old,
performed above chance in the category (M = 3.33), t(123) = 13.10,
p < .001, similarity-food (M = 3.36), t(103) = 12.82, p < .001,
and similarity-toy (M = 2.92), t(107) = 6.47, p < .001 conditions.
Moreover, they scored higher in the similarity-food condition than
in the similarity-toy condition, t(210) = 2.47, p = .014. As in Study 1,
the oldest children's performance did not differ between the cate-
gory and similarity-food conditions, t(226) = 0.17, p = .865.

We conducted a 3 (condition: category vs. similarity-food vs. sim-
ilarity-toy) x 4 (trial type: obligation vs. responsibility vs. defence vs.
harm) x 3 (age group: 3-4 vs. 5-6 vs. 7-9 years) ANOVA. We observed
a main effect of age group, F(2,196) = 25.69, p < .001. Children in the
oldest age group (7-9 years old) (M = 3.20) selected test characters
at higher rates than children in the middle (5-6 years old) (M = 2.95),
t(478) = 5.68, p < .001 and youngest (3-4 years old) (M = 2.24),
t(586) = 8.84, p < .001 age groups. We did not obtain main effects
of trial type, F(1,196) = 3.14, p = .078 or condition, F(2,196) = 1.80,

p =.168, or an interaction between any of the factors (all ps > .05).

3.3 | Discussion

The results of Study 2 again suggest that children overall did not dif-

ferentiate between the two types of verbal information we provided

Developmental Science

them with—category labels and similar preferences. While there was
a hint that the youngest age group may have been more impacted by
category cues, any such differences were not supported by direct
comparisons across conditions. Thus, by at least 5 years of age, if not
before, children use both social categories and shared preferences to
infer interpersonal obligation and coalitional structure.

We observed two slight differences in children's patterns of
performance worth noting. First, the oldest children in the sample
showed sensitivity to the manner in which we defined similarity.
Specifically, when we defined similarity as a shared food preference
it carried the same weight as category labels, however, when we de-
fined it as a toy preference it carried somewhat less weight. Second,
the youngest children performed above chance in the category con-
dition, but their performance did not differ from children assigned to
either of the similarity conditions. It is important to note, however,
that these results did not emerge from the larger model, suggesting
the need for caution in interpreting differences across trial types and
between conditions.

It is striking that across most of our age range children made at
best weak distinctions between the three conditions. That is to say,
children treated information about shared tastes (for both food and
toys) as central to understanding social alliances, using it as the basis
for inferences about richly coalitional actions such as harming others
and providing assistance. While their scores are more extreme, the
oldest children's patterns of performance look quite similar to the
middle group. They relied on each type of information to predict the
deontic social relationships of others. However, not all shared tastes
are equally useful; rather, some commonalities like food preferences

may signal coalitional structure more powerfully than others.

4 | STUDY 3

Study 3 addressed one potentially deflationary worry about the
method used in Studies 1 and 2, namely the effect of our visual stim-
uli on performance. That is, in both the category and shared interest
conditions in those studies, spatial proximity and shared T-shirt col-
our provided an additional cue beyond the verbal information that
constituted the difference between conditions. If these cues were
powerful enough, they could have driven children's performance in
Studies 1 and 2, potentially drowning out what we considered our
primary manipulation of information type. Of course, those studies
already contain data that speak against this possibility, specifically
performance on the harm trials, in which children generally selected
the non-matching individual as the one the target directed a harm-
ful action towards. This demonstrates that children are not merely
selecting the matching character. Still, perhaps in the presence of
visual similarities the verbal information about category membership
or preferences simply did not contribute to children's performance;
that would represent a quite different interpretation of the results
of Studies 1 and 2 that we felt the need to rule out (or in). To explore
this, we reasoned as follows: If children relied merely on these visual

cues to licence their socially rich judgments about peer and activity
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preferences (Study 1) and deontic relationships (Study 2), then we
would expect to see them perform similarly in a baseline condition
that excludes information about category membership and shared
interests but retains the same visual and spatial cues. To test this,
we recruited a new group of 7-9-year-old children to respond to the
dependent measures we tested in Study 1. This age group provides
the best test because it provided the strongest rates of generalizing
in Studies 1 and 2.

4.1 | Method
4.1.1 | Participants

The participants were a new group of 72 7-9-year-old children (36
females; M age = 8.39 years; range = 7.02-9.95 years). Data collec-
tion took place from late winter to spring of 2017. The study took
place in either a university laboratory (n = 8), a children's museum
(n = 63) or an empty classroom at the participant's afterschool pro-
gram (n = 1).

4.1.2 | Design and materials

The design and materials were identical to those of Study 1 with
the exception that we assigned each child to the Baseline condi-
tion. The task consisted of three test trial blocks, each with four
trials of the following types: friend, activity and harm, as in Study
1.

4.1.3 | Procedure and scoring

Using the procedure from Study 1 we assessed baseline performance
when neither type of verbal information—category membership or
shared preferences—described the character sets. This allowed us to
rule out low-level explanations for the results we obtained in Studies
1 and 2, such as a mere reliance on clothing colour. Instead of telling
children that the introduction characters were members of a labelled
social group, or that they all shared a common preference, an experi-
menter pointed to the stimuli and simply said: ‘Do you see these kids?’
Afterward, she asked children to respond to the dependent measures
from Study 1, except instead of noting the target's group membership
or food preference first, she simply said, ‘See this kid?’ prior to reveal-
ing the two test characters on the bottom half of the screen.

We scored performance in the same manner as in Studies 1 and

2 with a participant's match score ranging from O to 4.

4.2 | Results

We compared performance on each trial type to chance (chance = 2)

using the Bonferroni correction for multiple comparisons, which

[
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FIGURE 4 Mean match scores of 7-9-year-olds in the baseline
(Study 3), category, and similarity (Study 1) conditions. Scores could
range from O to 4, and the dotted line represents chance (2). Bars
represent 1 SEM in either direction, and asterisks indicate that
7-9-year-olds selected predicted test characters at higher rates in
the category (**p < .01) and similarity (***p < .001) conditions than
in the baseline condition

resulted in an adjusted alpha of 0.01. One-sample t tests revealed
that children performed above chance on friend trials only (M = 2.46),
t(71) = 2.68, p =.009. On harm (M = 2.39) and activity (M = 2.38) tri-
als children's performance did not differ from chance (ps > .01). A
one-way ANOVA on the three trial types revealed no difference in
performance, F(1,71) = 0.08, p = .784.

To determine the extent to which the verbal information we
provided drove children's performance in the first two studies, we
compared children's baseline performance to the same age group's
performance in the category and similarity conditions of Study 1.
A 3 (condition: category vs. similarity vs. baseline) x 3 (trial type:
friend vs. activity vs. harm) ANOVA revealed a main effect of con-
dition, F(2,117) = 10.20, p < .001 (Figure 4). Children in the category
condition (M = 2.97) selected the predicted test character at signifi-
cantly higher rates than children in the baseline condition (M = 2.41),
t(286) = 2.95, p = .003. Likewise, children in the similarity condition
(M = 3.31) selected the predicted test character at significantly higher
rates than children in the baseline condition, t(286) = 4.81, p < .001.
There was no main effect of trial type, F(1,117) = 1.31, p = .255, and
no interaction between the factors, F(2,117) = 0.64, p = .531.

4.3 | Discussion

The results of Study 3 establish a baseline level of performance in
our task. Children responded to each of three dependent measures
from Study 1 after viewing identical displays, but children were not
given either type of verbal information to base their judgments on.
Only on friend trials did children perform above chance, and it is
important to note that their performance did not differ significantly
between friend trials and the other trial types. This pattern of results
suggests that the spatial and visual information present in our study
was at best a weak cue to the presence of commonalities among the

characters.
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The central goal of this study was to rule out performance explana-
tions in the previous studies based solely on low-level cues. And here
the results were clear: A comparison of children's performance in Study
1 to these results revealed that the verbal information we provided had
a large and consistent impact on children's judgments over and above
the visual cues. Thus, a low-level reliance on those cues cannot explain
the powerful impact of information about either shared interests or
category membership. However, it is still possible that children only
relied on shared interest cues in the category and similarity conditions
because we presented them in isolation. To address this concern, in
Study 4 we directly pit the two types of cue against one another in

order to provide the most stringent test of their relative strength.

5 | STUDY 4

Following the approach of Diesendruck & halLevi, 2006, we pitted our
two cues of interest against one another in a preregistered test of their
relative efficacy. To assess a developmental trajectory, we chose to
test the youngest and oldest age groups from Studies 1 and 2, because
the middle age group patterned closely to the oldest children in the
previous studies. We predicted that if children privileged category la-
bels over shared interests they would perform above chance in the pit-
ted case (preregistration: http://aspredicted.org/blind.php?x=6ti3xg).
Moreover, based on our data from Studies 1 and 2, in which young
children's performance in the category condition was slightly higher,
and older children's performance in the similarity condition was slightly
higher, we predicted that in this more direct comparison young children
would show a category bias, and older children would show a similarity
bias. Thus, we asked children to indicate which of two test characters
matched a target character on a combination of social preference and
coalitional dependent measures from the previous studies.

5.1 | Method
5.1.1 | Participants

The participants were 51 children (n = 23 female) from two age
groups: 3-4- (n = 25; M age = 3.92; range = 3.12-4.83) and 7-9-
(n = 26; M age = 7.88; range = 7.21-9.87) years old. We tested 15
additional children who we excluded from analyses due to the fol-
lowing: experimenter error (n = 3), failure to complete the task (n = 3)
or failure to pass the comprehension checks (n = 9). Data collection
took place from early fall to mid-winter of 2018. The study took
place in either a university laboratory (n = 13), a children's museum

(n = 28), or an empty classroom at the participant's school (n = 10).

5.1.2 | Design and materials

The task consisted of four test trial blocks, each with four trials of

the following types: harm, friend, responsibility and defence. The

Developmental Science

design and materials differed from the previous studies in several
key respects: We signalled category membership and shared pref-
erences such that the cues were distinct and of relatively equal
strength. In doing so, we represented category labels with differ-
ently coloured flags and food preference with differently coloured
lunch boxes; the two cues were approximately equal in size as we
aimed for roughly equal signalling strength in terms of lower-level
visual salience. Because T-shirt colour no longer served as a cue to
category membership or shared preference, we depicted each char-
acter in a white T-shirt.

We counterbalanced the colours of the flags and novel foods (ei-
ther red and blue or green and orange), the verbal labels assigned
to each category and novel food (either zertles and lapes, or ‘hoopas’
and ‘flurps’), the order of the trial types, and the order in which we
presented category and shared preference information in the train-

ing and test phases.

5.1.3 | Procedure and scoring

The procedure and scoring differed from the previous studies in the
following ways: In the introduction phase, the experimenter guided
the participant through a thorough training in which they: (a) learned
the labels associated with each flag or lunchbox; (b) met the group
of kids associated with each label and visual cue; and (c) answered
a set of comprehension questions followed by corrective feedback.
For example, she said of one set of items while pointing: ‘See these
flags? These flags are for kids called Hoopas'. She then pointed to
the other set and said: ‘And see these flags? These flags are for kids
called Flurps’. After presenting the flags or the lunchboxes, the ex-
perimenter presented the items again, and asks the participant, for
example: ‘Now, can you tell me who these flags are for?’

Next, the experimenter introduced the child to two sets of four
introduction characters, one on each side of the screen, who either
held differently coloured flags representing their category member-
ship or lunchboxes with pictures of food representing their prefer-
ence. She said of one set of characters while pointing, for example:
‘See these kids? These kids are all called Hoopas'. And of the other
set: ‘And see these kids? These kids are all called Flurps’. After pre-
senting each set of characters with their respective category mem-
bership or food preference, the experimenter presented the same
characters again, and asked the participant: ‘Now, can you tell me
what these kids are called?’

After learning about both cue types, children viewed each set
of characters with their flags held in one hand and their lunch-
boxes in the other, and the experimenter stated each group's label
and food preference once more. Next, the experimenter presented
the participant with a pair of laminated cards containing pictures of
either the flags or the foods. She then presented the two sets of
characters with the other dimension depicted, and asked, for exam-
ple: ‘Using these cards, can you show me what the kids like to eat?’
and instructed the participant to match the cards to the characters.

She then repeated this step with the other dimension. If participants
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failed to match correctly in both cases, their data were subsequently
excluded from additional analyses, as we wanted to ensure that par-
ticipants understood the category and preference pairings for each
character set prior to the test phase.

Each test trial began with the experimenter directing the partic-
ipant's attention to the test characters, in turn, to remind the par-
ticipant of the characters’ group labels and food preferences (see
Figure 5). Then the experimenter presented a ‘mystery kid' partially
occluded by a grey box with a question mark on it. She revealed the
kid's flag and lunchbox and said, for example, while pointing: ‘See
this mystery kid? This kid is called a Zertle like her (while pointing
to the corresponding test character), and likes to eat a food called
hoopas like her (while pointing the other test character). Then, the
experimenter asked one of the four test questions. After complet-
ing all of the test questions children repeated the comprehension
matching procedure from the introduction phase.

We coded the data as follows: for friend, defence, and responsi-
bility trials, a score of ‘1’ indicated that a participant selected the test
character who shared the target's category label, and a score of -1’
indicated that the participant selected the test character who shared
the target's food preference. As in the previous studies, we reverse
scored harm trials. We calculated an average bias score for partici-

pants within each trial block, and scores could range from 4 to -4.

5.2 | Results

We compared children's average scores within each trial block to
chance (chance = 0) using the Bonferroni correction for multiple
comparisons, which resulted in an adjusted alpha of 0.0125. We pre-
registered the following analyses: Two-tailed t tests revealed that
3-4-year-old children did not select the category- or preference-
biased test character at above-chance rates for any of the four trial
types: harm (M = -0.12), friend (M = -0.10), responsibility (M = 0.02)
and defence (M = -0.02) (all ps > .265). However, 7-9-year-old chil-
dren selected the category-biased character at above-chance rates
on defence (M = 0.40) trials, t(25) = 3.25, p = .003, and marginally so
on friend (M = 0.37) trials, t(25) = 2.56, p = .017; their performance
on harm and responsibility (Ms = 0.27) trials did not differ signifi-
cantly from chance (ps = .115, and .119, respectively).

We conducted a 2 (Age: 3-4 years old vs. 7-9 years old) x 4 (Trial
type: harm vs. friend vs. responsibility vs. defence) ANOVA, and ob-
served a main effect of age, F(1,196) = 15.48, p < .001. Older chil-
dren (M = 0.33) were more likely than younger children (M = -0.06)
to select category-biased test characters. We did not observe a main
effect of trial type or an interaction between the factors (ps = .863
and .873 respectively) (Figure 6).

Seven 3-4 years old and one 9 years old did not pass the final
comprehension matching task. Although we did not initially plan
to exclude participants who failed the final comprehension check
from our main analyses, we decided to explore the possibility that
younger children may have failed to demonstrate a bias in either
direction due to their failure to retain which cues we paired with
which throughout the study. However, we did not find evidence for
this possibility; older children (M = 0.30) were still more likely than
younger children (M = -0.10) to select category-biased characters,
F(1, 164) = 15.87, p = .001, and the younger children's performance
did not differ from chance even when excluding those who failed the
final comprehension check (p =.122).

5.3 | Discussion

In Study 4 we conducted an even stronger test of whether labelled
categories are privileged in children's group reasoning relative to
other types of similarity, such as shared interest. We directly pit-
ted cues to category membership, a shared labelled and distinct flag,
against cues to common interest, a shared food preference and dis-
tinct lunchbox. This revealed a striking developmental shift: Young
children did not preferentially base their inferences on categories
more than shared interests. This finding is in line with our conclu-
sions from Studies 1 and 2 that young children fail to distinguish
between the two cues in a matched design that holds perceptual
similarity constant. And although older children did privilege cate-
gorical cues to infer group structure, particularly coalitional defence,
even here the difference was not dramatic.

One possible reason that older children preferentially selected
category-biased characters is because, by at least 5 years of age,
children assume that social category labels carry rich explanatory

power (Taylor et al., 2009). This essentialized notion of category

FIGURE 5 Example displays from the test trials of Study 4. The experimenter said: “This kid likes to eat flurps and is called a Zertle [left],
and this kid likes to eat hoopas and is called a Lape [right]. Now, see this mystery kid [center]? She likes to eat hoopas like her [points right],
and is called a Zertle like her [points left].” Each test question followed this type of prompt
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FIGURE 6 Mean match scores of 3-4- and 7-9-year-olds in the
pit condition of Study 4. Scores could range from -4 to 4, positive
values indicate category bias, negative values indicate similarity
bias, and O = chance. Bars represent 1 SEM in either direction, and
asterisks indicate that 7-9-year-olds selected category-biased test
characters more often than 3-4-year-olds (***p < .001)

labels may have supported children's inferences to a greater extent
in the direction of category bias. This may also explain why children
made the strongest inferences on trials that required them to predict
which character would defend the target individual, a hallmark of
rich coalitional reasoning.

6 | GENERAL DISCUSSION

The studies presented here used a novel groups paradigm to test chil-
dren's third-person social inferences based on two types of verbal in-
formation, labelled categories and shared preferences. Based on both
past theorizing and past empirical work, we expected to observe a ro-
bust advantage for labelled categories over shared interests. However,
to our surprise, these studies indicate that children generally rely on
both types of information to make predictions about others’ activ-
ity and peer preferences (Study 1) and deontic relationship expecta-
tions (Study 2). Critically, these effects cannot be explained solely via
low-level visual cues to group membership, such as spatial proximity
and T-shirt colour (Study 3). Only when we directly pitted these cues
against one another did we observe a category bias, but only a modest
such bias, and only among older children (Study 4).

In general, children who received information about sharing in-
terests made social inferences at comparable rates to children who
received information about belonging to a labelled category. This
suggests that (a) cues to interpersonal similarities carry more weight
than past literature proposes, and (b) category labels are sufficient,
but not necessary to support children's categorical inferences. These
findings also dovetail with recent work showing that shared pref-
erences increase children's friendship judgments and resource al-
locations at comparable rates to shared membership in a minimally

assigned group (Sparks et al., 2017).

Developmental Science

Previous studies argue that noun-labelled social categories
uniquely cue children into the complex structure of the social world.
However, the studies here paint a more nuanced picture. Our data
suggest that children are equally sensitive to other types of socially
meaningful information, such as shared interests; this is true even
in cases where children are asked to make inferences about coali-
tional structure, something previously considered the hallmark of
category-based reasoning about social kinds. Perhaps children con-
sider shared category membership one of several important types
of interpersonal similarity that signal coalitional relationships. If so,
this suggests that prior work, which argues for a category advantage,
fails to provide a comprehensive account of children's inductive rea-
soning in the social domain. Here we propose that personal prefer-
ences are more central to children's representations of social groups
than prior work suggests.

It is worth noting that although Study 2 revealed that interper-
sonal similarities, regardless of type, support children's group-based
inferences by age 5, our data show that by age 7 children are sen-
sitive to the type of shared preference cue. As other work suggests
(Liberman et al., 2014, 2016), children may have prioritized infor-
mation about food preferences over object preferences due to the
social potency of food selection information. However, it is striking
that we only observed this difference among the oldest children in
our sample (7-9 years old). One possibility is that children come to
value shared food preference more as they gain opportunities to se-
lect and prepare foods that they prefer. Another possibility is that
they become increasingly aware of the cultural salience of food pref-
erence and its link to richer forms of social and cultural identity.

We acknowledge that in some instances children showed a slight
category advantage. For example, the youngest children in Study
2 performed at above-chance levels when they received group la-
bels, but not when they received shared preference information.
Moreover, the oldest children in Study 2 made stronger inferences
in the category condition as compared to the similarity-toy condition
(although this difference did not emerge when we compared it to
the similarity-food condition). Thus, while there was some scattered
evidence for a category advantage at specific ages, and under spe-
cific conditions, any such differences were small and, in most cases,
did not emerge in a combined statistical model. Thus, on balance
we argue that the overall pattern of data here is more consistent
with rough equality between category and shared preference cues,
particularly among younger children, although of course, we inter-
pret these null effects cautiously. At the very least we can safely
conclude that in paradigms like these, labelled categories and shared
preferences induce patterns of judgment that are highly similar in
magnitude and that are not likely to be distinguished by typical de-
velopmental sample sizes.

These results mark the first direct test comparing children's reli-
ance on labelled categories and interpersonal similarities when rea-
soning specifically in the social domain. Prior work on familiar social
groups, as well as natural and artefact kinds, points to a category
advantage, but this conclusion may be unwarranted with regard

to children's social reasoning for several reasons. First, children's
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performance in such tasks may be inflated by the salience of and the
specific social knowledge children have about familiar social groups
(e.g. specific content knowledge that children in Israel have about
the importance of religion and/or ethnicity; Diesendruck & halevi,
2006). Second, studies of natural and artefact kinds have generally
supported a category advantage hypothesis, but those results may
have been too hastily extended to children's reasoning about social
partners.

Finally, to the best of our knowledge, none of the studies to date
directly compared category and shared interest information in a
matched design, nor have they pitted the two cues against one an-
other. It was this approach that here allowed us to assess the relative
strength of each dimension. When we presented these two critical
types of information in isolation, children failed to privilege one type
over the other. And only when we directly pitted these cues against
each other did we observe a modest category bias among older chil-
dren. These findings challenge classic notions of a category label
advantage by suggesting that interpersonal similarities are equally
central to children's emerging understanding of social groups.

Most critically, shared interests not only support children's in-
ferences about other likely commonalities, such as shared activ-
ity preferences, they also support deeper coalitional inferences,
like predicting who will take responsibility for another's antisocial
actions. This raises further questions about the functional role of
shared interests in children's abstract reasoning about social cate-
gories. One possibility is that young children regard interpersonal
similarities in and of themselves as important indicators of social
connectedness. Yet another possibility is that children come to see
those interpersonal similarities as a means by which social groups
are formed. This second possibility is reasonable given vast litera-
ture on minimal groups, which shows that children can formulate
rich social judgments on the basis of modest cues to group mem-
bership (e.g. Baron & Dunham, 2015; Dunham et al., 2011; Dunham
& Emory, 2014). Indeed, our similarity manipulation was even more
pronounced. This interpretation suggests that children in our simi-
larity conditions used the presence of shared interests (in addition
to the visual cues) to infer the presence of social categories them-
selves. However, even if this is right, the fact that shared interest
cues then drive children's inferences so strongly is striking, and it
speaks against the view that labels provide a privileged link to social
categorization in children. Furthermore, the data from the shared
preference conditions speak to the robustness of children's mini-
mal-group inferences in the third party. Nonetheless, future work
should examine whether these interpretations are in fact distinct,
and if so, which more accurately reflects children's understanding of
interpersonal similarities.

Of course, future work, for example that pits shared category
membership against shared interests when other visual cues are
absent, or that explores other dimensions of similarity, might re-
veal a category advantage. Still, the present findings support that
non-categorical information is a strikingly powerful elicitor of social
inference in children, and thus such a result could not undercut the

power of shared preferences that we observe here. This conclusion

is especially relevant to the many contexts in which similarity in-
formation is present, but category labels are not. Future theorizing
will need to integrate the powerful role that other non-categorical

shared properties may have in guiding children's social inferences.
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