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Abstract

Generic language (e.g., “tigers have stripes”) leads children to assume that the referenced category
(e.g., tigers) is inductively informative and provides a causal explanation for the behavior of individual
members. In two preregistered studies with 4- to 7-year-old children (N = 497), we considered the
mechanisms underlying these effects by testing how correcting generics might affect the development
of these beliefs about novel social and animal kinds (Study 1) and about gender (Study 2). Correcting
generics by narrowing their scope to a single individual limited beliefs that the referenced categories
could explain what their members would be like while broadening the scope to a superordinate category
(Study 2) uniquely limited endorsement of gender norms. Across both studies, correcting generics did
not alter beliefs about feature heritability and had mixed effects on inductive inferences, suggesting that
additional mechanisms (e.g., causal reasoning about shared features) contribute to the development of
full-blown essentialist beliefs. These results help illuminate the mechanisms by which generics lead
children to view categories as having rich inductive and causal potential; in particular, they suggest that
children interpret generics as signals that speakers in their community view the referenced categories as
meaningful kinds that support generalization. The findings also point the way to concrete suggestions
for how adults can effectively correct problematic generics (e.g., gender stereotypes) that children may
hear in daily life.
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1. Introduction

Generic language (e.g., “tigers have stripes,” “girls like pink”) is common in child-directed
speech (Brandone & Gelman, 2009; Gelman et al., 2004, 2008; Goldin-Meadow et al.,
2005; Pappas & Gelman, 1998) and powerfully influences children’s beliefs about categories
(Cimpian & Markman, 2009, 2011; Gelman et al., 2010; Leshin et al., 2021; Rhodes et al.,
2012). When children hear a category described with generic language, they become more
likely to hold essentialist beliefs about the category—expecting that its members are highly
similar to one another and share a wide range of properties due to a common intrinsic, under-
lying nature (Gelman, 2003; Gelman et al., 2010; Leshin et al., 2021; Rhodes et al., 2012). The
mechanisms that undergird the influence of generic language on essentialist beliefs, however,
are not yet well understood. Here, we consider one process by which generics might elicit
essentialist beliefs in children—by signaling to children that speakers in their community
view the category as an informative, meaningful kind that supports generalizations. To do so,
we consider the implications of this proposed process for how to respond to generics to limit
the spread of inaccurate and problematic essentialist beliefs about the social world.

Generic language robustly relates to essentialist beliefs about categories. In experimental
contexts, when children are introduced to new categories via a series of generic (e.g., “Zarpies
have striped hair”) rather than specific (e.g., “This Zarpie has striped hair”) descriptions, they
develop stronger beliefs that category features are broadly shared across members (e.g., that
Zarpies have other things in common, beyond striped hair; Benitez et al., 2022; Gelman et al.,
2010; Leshin et al., 2021; Rhodes et al., 2012), that category features are inflexible (e.g., a
Zarpie cannot have nonstriped hair; Benitez et al., 2022; Leshin et al., 2021; Roberts et al.,
2017), and that category features are intrinsic and innate (e.g., inherited from Zarpie parents
rather than caused by social mechanisms; Gelman et al., 2010; Leshin et al., 2021; Rhodes
et al., 2012). In naturalistic settings, adults produce more generics to describe categories for
which they themselves hold essentialist beliefs (e.g., for animal species and some social cat-
egories vs. for artifact categories or ad hoc groupings), and children correspondingly develop
more essentialist beliefs about the categories and domains that they frequently hear described
with generics (Brandone & Gelman, 2009; Gelman et al., 2008; Goldin-Meadow et al., 2005;
Pappas & Gelman, 1998; Segall et al., 2015). On an individual level, the proportion of parents’
category references that are in generic form correlates with the strength of their children’s
essentialist beliefs about those categories (Gelman et al., 2004; Meyer & Gelman, 2016; for
similar findings concerning the relationship between teachers’ language and their students’
beliefs, see Rhodes et al., 2020; Wang et al., 2022).

Generic statements and the beliefs they induce about categories can sometimes facilitate
children’s learning (Diesendruck, 2003; Gelman, 2003; Gelman & Coley, 1990; Keil, 1989),
but they also have broader implications in the social realm. Although generic descriptions
of social categories (e.g., “boys love to wrestle,” or “girls like dolls”) often sound innocu-
ous, they can contribute to the development of problematic essentialist beliefs about social
categories. For example, children infer from such generic claims that the mentioned features
should not be found in members of the other category (e.g., that boys do not like dolls, Moty
& Rhodes, 2021), that category members should have the mentioned features (Roberts et al.,
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2017), and that something intrinsic about being a category member causes them to have shared
features, and therefore, that they likely have other (as of yet discovered) features in common
as well (Cimpian & Markman, 2009, 2011; Gelman et al., 2010; Leshin et al., 2021; Rhodes
et al., 2012). In this way, generics set the stage for the acquisition of social stereotypes and
other problematic inter-group beliefs and behaviors (Haslam et al., 2002; Leslie, 2017; Pren-
tice & Miller, 2007). Because generic descriptions of categories are common, understand-
ing the various mechanisms through which they shape concepts can illuminate how an adult
might respond to them to reduce these negative consequences. The goal of the present studies
is therefore to shed light on a novel mechanism by which generics shape children’s essential-
ist beliefs and, in the case of social categories, experimentally test strategies for how speakers
might respond to generic claims to limit the development of problematic beliefs.

As an example, imagine a parent who is shopping with their daughter for a birthday present
for a friend, and a store clerk suggests a new doll, providing the explanation that, “girls love
dolls.” In this scenario, perhaps the parent knows that the friend in question does indeed like
dolls but wants to follow-up on the store clerk’s claim with their daughter anyway. The parent
might wish to do so because he knows the daughter herself does not like dolls—or perhaps
her brother does like dolls—and the parent does not want either of them to feel bad about
their preferences. The parent might also want to challenge the general idea that what children
like to play with is determined by their gender.

But what type of response is likely to be effective? The answer to this question depends on
the processes by which generic language elicits and reinforces children’s essentialist beliefs.
One way that generics contribute to essentialism is by communicating that a feature (in this
case, “liking dolls”) is shared across members of a kind (girls). Children have a bias to explain
category features in inherent terms (Cimpian & Salomon, 2014). Thus, when they hear state-
ments like, “girls like dolls,” “girls have long hair,” “girls wear pink,” and so on, they appeal
to an inherent cause to explain each of these (Cimpian & Erickson, 2012; Cimpian & Mark-
man, 2009, 2011), eventually leading to the over-hypothesis (e.g., Dewar & Xu, 2010; Gel-
man, 2003) that something intrinsic to girls gives rise to all their shared features. On this
account, children infer the presence of a category essence as they search for explanations for
their shared features. Given this process, corrections to claims about the relation between the
category and the shared feature (e.g., “no, that’s not right about girls” or perhaps “boys like
dolls too”) could prevent children from inferring that an intrinsic cause explains the shared
feature (since they are now questioning if the feature is indeed shared across members of the
kind) and thus prevent the initial generic from eliciting essentialist beliefs about gender.

We propose, however, that in addition to eliciting causal reasoning about shared features,
generics also contribute to essentialism because the linguistic form itself signals to children
that speakers in their community view the relevant category as a meaningful way to divide up
the world. That is, although labeling categories (e.g., “This is a Zarpie!”) is a basic mechanism
for communicating which collections of things are categories (Waxman & Gelman, 2009;
Waxman & Markow, 1995), category labels alone do not elicit essentialist beliefs (Rhodes
et al., 2012). We propose that the choice to generalize features across a labeled category
communicates the speaker’s beliefs about the category’s underlying structure, beyond the
information conveyed by labels alone. If this is correct, then it is not enough to just question
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if girls “like dolls,” it is necessary to question if the category girls is a meaningful way
to parse the world more generally. By age two, children recognize generics as referring to
abstract kinds rather than to specific individuals (Gelman & Raman, 2003; Graham et al.,
2011; Hollander, Gelman, & Star, 2002; Rhodes et al., 2017). Thus, they realize that the
description “girls like dolls” refers to the abstract category of girls in general and not to a
specific group of girls. Also, young children expect that knowledgeable speakers (i.e., adults)
know the correct way to refer to categories (Csibra & Gergely, 2009; Danovich & Keil, 2004;
Harris & Koenig, 2006; Jaswal, 2010, 2013; Jaswal et al., 2010; Landrum et al., 2015; Noyes
& Keil, 2017; Putnam, 1975; VanderBorght & Jaswal, 2009; Vygotsky, 1978; Wilson & Keil,
1998). Therefore, in this example, a child could assume that the kind girls is objective and
significant because the adults around them speak as though it is.

Another way of describing these processes builds on the linguistic literature on presup-
position (e.g., Frege, 1892; Russell, 1905; Stalnaker, 1974; Strawson, 1950). For example,
the statement “Zarpies have striped hair” may be understood to take for granted the exis-
tence of Zarpies as an informative kind that sensibly supports generalizations. In this way,
generic statements could introduce the concept of Zarpies, as a meaningful kind, into the
common ground (i.e., the body of information that the speaker and listener mutually assume
to be true and not up for debate; Atlas, 2004; Heim, 1982; Karttunen, 1974; Karttunen &
Peters, 1979; Soames, 1982; Stalnaker, 2002). Upon hearing such a generic statement, lis-
teners might quietly accept this view of the category by adjusting their own beliefs (Lewis,
1979; Von Fintel, 2008; for a similar proposal about predicate nominals, see Ritchie, 2021).
Thus, via this possible mechanism, listeners could conclude that the categories referenced by
generics are meaningful kinds because an informed, reliable speaker sees them that way and
has introduced this belief as common knowledge.

On this account, claims such as “girls like dolls” communicate more than information
about who likes dolls; they also communicate that gender categories are targets for essential-
ist beliefs. Further facilitating these effects, by ages 4 and 5, children are beginning to actively
construct essentialist theories of the social world—that is, they expect that some social cat-
egories reflect essential kinds and so are “on the look-out” for cues in their environment as
to which categories have this structure. Within this context, generic language from a knowl-
edgeable source serves as a strong cue that the referenced category is a good candidate.

From this perspective, any response to a generic that maintains the generic scope of
reference—even if it challenges claims about the referenced features (such as, “no, that’s
not right about girls” or even “well, boys like dolls too”)—are unlikely to limit the spread of
essentialist beliefs. These responses challenge whether particular features are shared across
members of the category, but because they maintain the generic form, they reinforce the idea
that the referenced category is a meaningful way to divide up the world. Instead, on this
account, it would be necessary to directly challenge the scope of reference by redirecting the
conversation to focus on specific individuals (e.g., “well, Mary likes dolls”).

The process that we test here—that generics elicit essentialist beliefs in part because the lin-
guistic form, on its own, signals that speakers view the category as a meaningful and coherent
kind—likely often operates in tandem with causal reasoning about the described features to
account for how generics shape essentialist beliefs across the course of early childhood. But
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considering the particular role of the linguistic form makes unique predictions about when
generics will elicit essentialism and how to counteract these effects. In particular, from this
perspective, generics can elicit essentialist beliefs even when they do not provide any informa-
tion about which features are shared across members of the kind. Thus, responses to generics
that maintain a generic scope, even while contradicting other content (e.g., “that’s not right
about girls,” “boys can do that too”) are likely to still induce essentialist beliefs.

In the present studies, to investigate this proposed mechanism, as well as to reveal effective
ways to respond to such generics, we compared the effectiveness of responses to generics that
either challenge the generic scope of the claim or that maintain the scope but challenge the
property information. In Study 1, we examined these questions in the context of novel cate-
gories, directly building on prior work on how generics elicit essentialist beliefs as children
learn about new categories from other speakers. In Study 2, we examine these questions in a
naturalistic context about gender categories—a common target of generic language in parent–
child conversation and one of the first social categories that most children develop essentialist
beliefs about.

2. Study 1

Study 1 examined how the form of generic statements might lead children to treat new
groupings as meaningful kinds, beyond the content of the properties predicated by generic
statements, by exposing children to generic sentences about novel categories that were later
contradicted. Children heard generic statements in the form of a short puppet show; generic
statements (e.g., “Zarpies have striped hair”) were uttered by one puppet, and each was then
immediately corrected by a second puppet. Puppet 2’s corrections were of two different types,
depending on the condition (which varied between-participants), with prosodic stress empha-
sizing the aspect of the original statement that was being corrected. For half of participants,
these contradictions maintained the generic scope of the original sentence (uphold-scope con-
dition, e.g., “No, no, no! That’s not right about Zarpies”). The other half of the participants
heard Puppet 2 correct the scope of Puppet 1’s assertion to apply only to a single individual
(limit-scope condition, e.g., “No, no, no! This Zarpie has striped hair.”) For limit-scope con-
dition corrections, the pattern of stress emphasizing “this” highlighted that only the scope of
the original generic statement from Puppet 1 was being challenged, thereby undermining the
category as a relevant locus of generalization.

We first conducted two small, exploratory studies with young children to develop our new
methodological approach and to refine our hypotheses; these studies are fully reported in
the Supplementary Online Materials on the Open Science Framework (https://osf.io/ukqvz).
We then proceeded to conduct a large confirmatory test of our central hypothesis, which is
reported here. The study design, hypotheses, and analyses were preregistered on OSF (https://
osf.io/sz8me). We focused the current study on children aged 5–7 because by this age children
regularly understand generic statements (Cimpian & Erickson, 2012; Cimpian & Markman,
2009, 2011; Gelman & Raman, 2003) and are engaged in the process of determining which
categories mark meaningful kinds in their environments (Mandalaywala et al., 2019; Rhodes
& Gelman, 2009).
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We included three measures of children’s category-related beliefs, including beliefs that
category membership is (a) causally powerful (with a modified forced-choice explanation
task), (b) intrinsic and stable (with the switched-at-birth task), and (c) inductively informative
(with an inductive inference task). We also probed the robustness of our effects by examining
the mechanisms by which generic language shapes category-based reasoning across domains
by testing effects for both novel animal categories and novel social categories.

2.1. Method

2.1.1. Participants
A power analysis based on effects from previous related studies (e.g., Rhodes et al., 2012,

Study 1b) indicated that we would need a total sample size of 107 participants per condi-
tion for 80% power; we planned to recruit a total of 220 participants to allow for possible
exclusions.

Of our total recruited sample of 220 participants, 10 were dropped at the time of testing
because they did not complete at least two out of three measures or because of technical mal-
functions, parental interference, or significant interruptions during the study. Additionally,
four participants were excluded from analysis after testing because they failed all memory
check questions as specified in our preregistration plan. This left a total of 206 5- to 7-year-
old children (Mage = 6.30; 93 boys; 113 girls). We recruited from a continuous age range of
5–7 years and include participant age (measured continuously) as a predictor variable in all
models. Of our sample of children whose parents provided demographic information (17%
chose not to report this information), 54% were White, 2% were Black, 16% were Asian, 1%
were Native Hawaiian or Other Pacific Islander, 1% were Middle Eastern or North African,
and 26% were more than one race; 22% of those reporting demographic information were
Hispanic (of any race). All participants spoke English as their primary language. Children
were recruited and tested at a science museum in a large northeastern city in the United States.
For both Studies 1 and 2, parents provided written consent and children gave verbal assent,
and children received a small prize for participating. All study procedures were approved by
the Institutional Review Board of New York University (protocol IRB-FY2016-760, Concep-
tual development and social cognition).

2.1.2. Procedure
Participants learned about a novel category called “Zarpies,” which, by random assignment,

was either described as a kind of animal or a kind of person. Animal stimuli were those used
by Gelman et al. (2010) and social kind stimuli were those used by Rhodes et al. (2012); see
Fig. 1). Scripts and materials, including videos of the full procedure, are available on OSF,
https://osf.io/ukqvz, and sample videos of participants completing the study are available to
authorized researchers on Databrary, https://nyu.databrary.org/volume/836.

Introduction phase: The procedure was divided into three phases. In the first phase, children
saw an illustrated image of four Zarpies and heard, “Here is a picture of some Zarpies.” Each
Zarpie was then indicated one at a time and a voice said, “This is a Zarpie.” Children were
asked to repeat the category name to ensure they had understood the introduction before
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Fig. 1. Procedure, Study 1. Animal Zarpie stimuli were those used by Gelman et al. (2010) and people Zarpie
stimuli were those used by Rhodes et al. (2012)). In the Introduction phase, children were introduced to the novel
category called “Zarpies.” In the condition manipulation phase, children heard generic statements from Puppet 1
and corrections (varied by condition) from Puppet 2. Finally, in the test phase, participants answered questions
probing their beliefs about Zarpies.

moving on to the experimental phase. Children saw no other visual input about Zarpies until
the test phase.

Condition manipulation phase: The second phase of the study contained the manipulation
by condition in the form of a short puppet show with two animal puppets (a monkey and
a dog). The puppet show was prerecorded and shown to the children as a video. First, the
experimenter introduced the two puppets as “Sally” (Puppet 1, the monkey) and “Jenny”
(Puppet 2, the dog), and told participants that they would be playing a game where Puppet
1 looked inside a special book of pictures and told the child what she saw. But, they were
told, Puppet 1 could not see very well and had forgotten her glasses, so Puppet 2 was going to
help her out by telling her if she got it wrong. To ensure children understood the procedure,
they then completed a warm-up round in which Puppet 1 incorrectly identified a picture of a
red square, saying it was a green triangle and had to be corrected by Puppet 2. In this way,
Puppet 2 was established as a more knowledgeable and reliable speaker in this context.

After the warm-up, the experimenter said that there were pictures of Zarpies in the book
and that Puppet 1 was going to look at them one at a time and tell them what she saw. Puppet
1 then looked inside the book and uttered a series of eight generic statements about Zarpies
(e.g., “Zarpies have striped hair”) one at a time. The statements were modified from those

 15516709, 2022, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cogs.13223 by Princeton U

niversity L
ibrary, W

iley O
nline L

ibrary on [14/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 32 E. Foster-Hanson, S.-J. Leslie, M. Rhodes / Cognitive Science 46 (2022)

used by Rhodes et al. (2012) and Gelman et al. (2010); each expressed a unique physical or
behavioral property of Zarpies. After each generic statement uttered by Puppet 1, Puppet 2
also looked inside the book and disagreed with Puppet 1 in one of two ways, depending on
the condition.

In the limit-scope condition, Puppet 2 corrected the statement by limiting its scope to only
apply to one individual (e.g., “No, no, no! This Zarpie has striped hair”). In the uphold-
scope condition, in contrast, Puppet 2 rejected the entire predicate, without directly chal-
lenging the scope (e.g., “No, no, no! That’s not right about Zarpies”). This correction did
not supply any property that could be interpreted as generalizing to Zarpies, but it reinforced
Puppet 1’s implicit claim that Zarpies constitutes a meaningful kind to generalize about. After
each correction, the experimenter moved on to the next statement by Puppet 1, followed by
another correction by Puppet 2, and so on.

Videos of the puppet show differed only by language condition and were identical across
both animal and social domains. Domain (social kind, animal kind) was thus crossed in a 2
× 2 design with correction condition (limit-scope, uphold-scope). Participants heard a total
of eight generic statements and their respective corrections. We checked participants’ mem-
ory for the statements after the fourth and eighth statements to ensure that they were paying
attention and that they understood the condition manipulation. For the limit-scope condi-
tion, children were asked if Zarpies possessed the property expressed in Puppet 1’s generic
statement, or if just one Zarpie possessed the property as per Puppet 2’s correction (e.g., “Do
Zarpies have striped hair or does just that one Zarpie has striped hair?”). For the uphold-scope
condition, children were asked if Zarpies possessed the property expressed by Puppet 1 (e.g.,
“Do Zarpies have striped hair?”). Regardless of their response, children were told the correct
answer in the form of Puppet 2’s previous statement about the property (e.g., “Remember,
this Zarpie has striped hair.”)

Test phase: After the puppet show, participants were asked a series of questions probing
their beliefs about Zarpies.

To measure beliefs that the category Zarpies was causally powerful, participants were asked
to choose between two explanations for a new property of one Zarpie (all test items referred
to properties that were not mentioned at all in the preceding puppet video). For example,
participants were asked, “Why is this Zarpie sleeping in a tall tree?” and selected one of two
possible explanations for the property: a transient, extrinsic cause (e.g., “He couldn’t find a
bed”; scored as 0), or an inherent, category-general cause (e.g., “A lot of Zarpies like to sleep
up high”; scored as 1). The questions were similar to those used in previous work (Gelman
et al., 2010; Rhodes et al., 2012; see also Benitez et al., 2022; Leshin et al., 2021), and the
answer choices offered to children were based on common explanations generated by children
in our preliminary studies. The order of the explanation choices was counterbalanced between
participants. Each child completed three forced-choice explanation questions before moving
on to the next measure (other items included asking why a Zarpie was chasing a shadow and
why a Zarpie was scared of a ladybug). These questions were identical across domains.

To test beliefs that the category Zarpies was intrinsic and stable, we presented children with
a switched-at-birth story about a baby that was born to a Zarpie mother but raised by a non-
Zarpie mother. Children were asked two memory check questions (e.g., “Who took care of
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the baby?”) to ensure they understood the measure and were paying attention. After the story,
we asked participants (a) whether the baby was a Zarpie or not a Zarpie, and (b) whether
the baby would share three properties of the Zarpie mother, or alternative properties of the
adoptive mother. The story and measures for the social domain were adapted from Rhodes
et al. (2012); for the animal domain, these were adapted from Gelman et al. (2010). These
measures, therefore, differed slightly between domains. Specifically, in the social domain, the
non-Zarpie mother was human (described as “this other mom”), but in the animal domain,
the non-Zarpie mother was a dog (described as “this dog mom”). The properties attributed
to the non-Zarpie mother in the social domain described common human properties, while
in the animal domain they described typical properties of a dog. Participants were asked
(1) whether the baby would flap its arms when it is happy like the Zarpie mom or clap its
hands when it is happy, like the other mom (animal domain: wag its tail when it is happy
like the dog mom), and (2) whether the baby would love to eat flowers like the Zarpie mom,
or would love to eat crackers, like the other mom (animal domain: would love to eat bones
like the dog mom). For this measure, predictions that the child would have the properties of
the birth mother (the Zarpie) were considered kind-based responses because such responses
indicate that children viewed category-linked properties as determined by birth and stable
across development (scored 1; Gelman et al., 2010; Rhodes et al., 2012; Springer & Keil,
1989; Waxman et al., 2007).

To measure the extent to which participants viewed Zarpies as inductively informative,
children completed three induction questions in which they were shown a novel property of
a Zarpie (not mentioned in the video-based puppet show) and were asked how many other
Zarpies shared the property. For example, participants were shown a picture of a Zarpie
singing and were asked, “This Zarpie loves to sing. How many other Zarpies do you think
also love to sing?” (other items included asking how many Zarpies could flip in the air and
how many Zarpies hop over puddles). Responses were coded so that higher numbers indicate
broader generalization (“a few,” coded as 1; “some,” coded as 2; and “all,” coded as 3). These
questions were identical across domains.

Participants completed the study on a laptop computer using Keynote with a trained exper-
imenter. Participants’ responses were recorded on paper by the experimenter at the time of
testing. Testing sessions were videotaped and coded from video for reliability; intercoder
agreement was 99%, with discrepancies resolved by the first author reviewing the video.
According to our preregistration plan, we planned to look at results as a composite as well
as separately. Preliminary analyses indicated that the patterns across measures were highly
dissimilar (α = −0.024); therefore, we report analyses of the measures separately rather than
as a composite.

2.2. Results

2.2.1. . Forced-choice explanation task
We analyzed participants’ responses on the forced-choice explanation task using a gener-

alized linear mixed model with the lme4 package (Bates et al., 2015). We used the “glmer”
function to run a binomial regression with the main and interactive effects of domain (people,
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10 of 32 E. Foster-Hanson, S.-J. Leslie, M. Rhodes / Cognitive Science 46 (2022)

Fig. 2. Probability of endorsing kind-based explanations to explain properties of Zarpies in the forced-choice
explanation task, by domain and condition, Study 1. Large shapes show group means with 95% confidence inter-
vals; small circles show responses for each participant, averaged across the three explanation items.

animals) and language condition (limit-scope, uphold-scope) as predictors. Given the large
age range of participants, we included participants’ exact age in the model as a predictor
as well. We also included random intercepts for each item and participant. Data and anal-
ysis code are available on OSF, https://osf.io/ukqvz. Means are reported as the probability
of choosing kind-based responses with 95% confidence intervals. For all measures in this
study, we report the results of likelihood ratio tests; this strategy is more conservative than the
Wald chi-square tests described in our preregistration while allowing for consistency across
measures and yielding the same pattern of results.

Participants were more likely to endorse kind-based explanations (e.g., “A lot of Zarpies
like to sleep up high”) in uphold-scope conditions (M = 0.61, 95% CI [0.46, 0.74]) than in
limit-scope conditions (M = 0.40, 95% CI [0.26, 0.55]; main effect of language condition, X 2

(1) = 14.59, p < .001; Fig. 2). Relative to the limit-scope conditions, the odds of endorsing
a kind-based explanation were 2.07 times as high (95% CI [1.11, 3.87]) in the uphold-scope
conditions.

Children also endorsed more kind-based explanations with age (main effect of participants’
exact age: X 2 (1) = 8.48, p = .004; there were no significant interactions with child age).
Participants’ explanation choices did not differ between the people and animal domains (X 2

(1) = 0.02, p = .90), nor did the domain interact with language condition (X 2 (1) = 0.30, p =
.58). When examined separately, the effect of language condition was similar and significant
within each domain (people: X 2 (1) = 4.57, p = .03; animal: X 2 (1) = 9.95, p = .002),
although the effect of age was significant only in the animal domain (X 2 (1) = 9.98, p = .002,
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Fig. 3. Probability of responding that a Zarpie will be similar to its birth mother, rather than adoptive mother, in the
switched-at-birth task, by domain and condition, Study 1. Large shapes show group means with 95% confidence
intervals; small circles show responses for each participant, averaged across the four switched-at-birth items.

simple slope = .67, p = .03; people: X 2 (1) = 0.97, p = .32, simple slope = .14, p = .60).
None of the means differed significantly from chance (all ps > .05).

2.2.2. Switched-at-birth task
We analyzed participants’ responses in the switched-at-birth task as in the forced-choice

explanation task. Participants were significantly more likely to predict that a Zarpie would
display category membership and properties determined by its birth mother in the animal
domain (M = 0.90, 95% CI [0.81, 0.95]) than for human Zarpies (M = 0.43, 95% CI [0.27,
0.59], the main effect of domain, X 2 (1) = 39.98, p < .001; Fig. 3). Relative to the people
domain, the odds of giving a birth-mother response were 7.87 times as high (95% CI [2.46,
25.22]) in the animal domain. There were no main (X 2 (1) = 1.29, p = .26) or interactive
effects (X 2 (1) = 1.41, p = .24) of language condition on this measure, nor were responses
affected by participant age (X 2 (1) = 1.63, p = .20).

2.2.3. Induction task
We analyzed induction responses using an ordinal logistic regression model with the ordi-

nal package (Christensen, 2019). Means are reported as average responses on the 1–3 scale
with 95% confidence intervals.

In the people domain, participants generalized more broadly in the uphold-scope condition
than in the limit-scope condition (X 2 (1) = 5.27, p = .02; Fig. 4). In the animal domain,
however, generalizations did not differ by language condition (X 2 (1) = 0.01, p = .90). The
overall condition x domain interaction was not significant, however, X 2 (1) = 1.92, p = .17.
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12 of 32 E. Foster-Hanson, S.-J. Leslie, M. Rhodes / Cognitive Science 46 (2022)

Fig. 4. Generalization of properties to other Zarpies in the induction task, by domain and condition, Study 1.
Higher numbers indicate broader generalization (“A few” = 1; “Some” = 2; “All” = 3). Large shapes show group
means with 95% confidence intervals; small circles show responses for each participant, averaged across the three
induction items.

The effect of age was not significant in either domain (people: X 2 (1) = 1.03, p = .31; animals:
X 2 (1) = 1.55, p = .21).

2.3. Discussion

In this study, responding to generics (e.g., “Zarpies have striped hair”) with statements that
challenged the scope of reference (e.g., “this Zarpie has striped hair”) led children to endorse
fewer intrinsic, category-based causes for new category features and to generalize new fea-
tures of social categories more narrowly, relative to responses that maintained the scope but
challenged the property description (e.g., “No, that’s not right about Zarpies”). These find-
ings are consistent with the possibility that one process by which generics elicit essentialist
beliefs about categories is by signaling that speakers view the categories as a relevant way
of dividing up the world, rather than only by communicating information about shared fea-
tures because in this case, they did so even when they did not communicate information about
which features are shared at all.

Although children endorsed more category-based, intrinsic causes in the uphold-scope than
the limit-scope condition for both categories of animals and people, Puppet 2’s response
influenced beliefs about feature generalizability only for the categories of people. This
difference across domains might reflect differences in children’s baseline beliefs about these
two domains (as noted in our preregistration). Young children already generally expect animal
categories to have many features in common and therefore may be less reliant on linguistic
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cues as to whether a particular animal category has this structure. In contrast, children view
only a small fraction of the social categories they encounter as inductively rich and reflecting
deep homogeneity (Diesendruck et al., 2013; Kalish & Lawson, 2008; Rhodes & Gelman,
2009) and therefore maybe be more reliant on culture cues (in this case, generic language) to
determine which categories these might be. Future research should directly test how generic
language interacts with children’s developing background beliefs about the structure of dif-
ferent types of categories (e.g., Kalish, 1998).

In the present study, language did not influence responses on the switched-at-birth task;
instead, responses varied by domain, such that children viewed the properties of animal cat-
egories as more heritable and stable than those of human social categories. Indeed, children
often view animal categories as more biologically determined than many human social cat-
egories (Rhodes & Gelman, 2009; Taylor et al., 2009), although the items for this particu-
lar measure differed by domain, making it somewhat difficult to interpret this main effect.
Regardless, the lack of effect of the language manipulation on this measure may indicate
that children’s beliefs about category heritability may not be elicited by generic language
unless the generics also communicate information about shared features (Gelman et al., 2010;
Rhodes et al., 2012; see also Noyes & Keil, 2019). We will return to this point in the general
discussion. Children’s beliefs that the properties of animal Zarpies would be determined by
birth (as measured in the switched-at-birth task) also increased with age, in line with the possi-
bility that children’s beliefs about biological heritability continue to develop across childhood
(Springer & Keil, 1989; see also Menendez et al., 2022, for evidence that even adults are often
unsure about the mechanisms of biological inheritance).

Study 1 was designed to test how generics lead children to treat kinds as meaningful by
presenting them with categories that they would not view as particularly coherent and infor-
mative otherwise. Several features of the design make it striking that children began to develop
essentialist beliefs about these categories at all in this context. Specifically, children saw very
little visual input about the novel kinds in question (four diverse exemplars at the start of the
experimental protocol, and no other visual input until the test phase), and they heard only
eight generic statements about them. In this way, both the visual input and the number of
generics was much less than in previous work (Leshin et al., 2021; Rhodes et al., 2012).
Furthermore, participants received conflicting information from the two puppets. Generics
only shape kind beliefs if they are uttered by a reliable speaker (Stock et al., 2009); simi-
larly, listeners only accommodate new information conveyed implicitly by speakers “in good
standing” (Von Fintel, 2008). Children were given a cover story and warm-up trials intended
to lead them to view the second speaker as reliable, but nevertheless responses to generics
that children might hear from trusted sources in everyday life might have stronger effects,
since children are inclined to trust the testimony of adults unless they have a good reason not
to (Hermansen et al., 2021; Jaswal & Neely, 2006; Wimmer et al., 1988). Finally, test items
were designed to be either neutral or biased against kind-based responses. In all these ways,
Study 1 may have underestimated the extent to which these processes can shape children’s
beliefs as they develop in daily life. Alternately, it is possible that these processes only operate
as children are first learning about new categories (as in Study 1, when they were introduced
to the novel category, “Zarpies”) and are not strong enough to shape children’s beliefs about
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categories that they may already be developing essentialist beliefs about. Study 2 began to
address this question in the context of children’s beliefs about gender.

3. Study 2

Study 2 tested the implications of the current proposed mechanism for how one might
respond to generics to limit the spread of inaccurate and problematic essentialist beliefs about
the social world. Parents regularly produce generic statements about gender categories when
speaking to children (Gelman et al., 2004), and children hold strong beliefs about the coher-
ence of gender categories by preschool age (Taylor, 1996; Taylor et al., 2009; Waxman, 2010).
Parents’ production of generic statements is correlated with their children’s beliefs about gen-
der in early childhood (Gelman et al., 2004), but no prior work has systematically measured
the causal effect of generic statements on beliefs about gender categories throughout child-
hood. Beliefs about gender categories can also facilitate stereotyping and prejudice (Haslam
et al., 2002; Leslie, 2017; Prentice & Miller, 2007), especially by giving rise to prescrip-
tive judgments about what people can, should, and must do (Blakemore, 2003; Liben et al.,
2002; Ruble et al., 2006; Rudman & Fairchild, 2004). Generic statements about novel social
categories can elicit prescriptive expectations of conformity (Roberts et al., 2017) but, to
our knowledge, no previous work has measured how generic statements about gender shape
children’s prescriptive gender norms. Study 2, therefore, tested the causal effect of generic
statements on both descriptive and prescriptive beliefs about gender and whether contradict-
ing the scope of generic statements about gender can reduce these beliefs in young children.
Given the early emergence of essentialist beliefs about gender, we expanded our age range in
Study 2 to include children aged 4 to 7 years.

To provide the most helpful practical advice for parents and caregivers who wish to limit the
development of social stereotypes, Study 2 was presented in the naturalistic context of a con-
versation between a parent and child. Children regularly hear and utter generic statements in
their daily lives (Gelman et al., 2004), meaning that even caregivers who avoid using generic
statements about gender themselves will likely encounter these statements in the speech of
their children or others in the child’s social environment. For this reason, we also chose to
have the child character utter the initial generic statement, followed by a response from the
parent. This design had the added benefit of marking the corrective speaker (i.e., the adult) as
more knowledgeable and reliable without the need for a warm-up phase.

3.1. Method

3.1.1. Participants
Based on the same power analysis used in Study 1, we intended to collect a total sample

of 330 children (110 per condition) to allow for possible exclusions. We recruited children
at a children’s museum in a large urban northeastern city in the United States, as well as in
local public pre-K centers and public schools. Due to the Covid-19 global pandemic, data
collection at schools and museums was halted before we were able to recruit our total sample
size. At that time, our recruited sample consisted of 313 participants.
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Of our recruited sample, 17 participants were dropped at the time of testing because they
did not complete at least three out of four measures or because of technical malfunctions,
experimenter error, or parental interference (as specified in our preregistration). This left a
total of 296 4- to 7-year-old children (M age = 5.98; 118 boys, 178 girls). Of our sample
of children whose parents provided demographic information (35% chose not to report this
information), 58% were White, 11% were Black, 18% were Asian, 1% were Middle Eastern
or North African, and 11% were more than one race; 24% of participants were Hispanic or
Latino (of any race). All participants spoke English as their primary language.

3.1.2. Procedure
Participants completed the study on a laptop computer using Powerpoint. Participants’

responses were recorded on paper by a trained experimenter at the time of testing, and test-
ing sessions were also videotaped and coded from video for reliability (sessions in school
settings were audiotaped). Parents provided written consent and children gave verbal assent.
Children received a small prize for participating. All study procedures were approved by
the institutional review board of New York University. Scripts and materials, including
videos of the full procedure, are available on OSF, https://osf.io/frua2, and a sample video
of a participant completing the study is available to authorized researchers on Databrary,
https://nyu.databrary.org/volume/836.

Condition manipulation phase: Participants heard generic statements about 16 gender-
neutral properties (Liben et al., 2002), presented in the form of a cartoon conversation between
a parent and child. Each participant was randomly assigned to hear these statements about
either boys or girls. In the cartoon, each property trial was presented as a “picture” of some-
thing that happened at camp (e.g., a boy or girl playing checkers), about which the child
character made a positive generic statement referencing the gender category (e.g., “boys/girls
are good at playing checkers”). The parent character then immediately responded to the child
character’s statement before proceeding to the next property trial.

Children were randomly assigned to hear one of two types of responses from the parent
character. Given that young children already view a wide range of properties as shared among
members of gender categories (Taylor, 1996; Taylor et al., 2009; Waxman, 2010), we could
not test the role of corrections that undermined shared features. Instead, in the uphold-scope,
the parent responded by affirming the generic (e.g., “yes, boys/girls are good at playing check-
ers”). We chose to have the parent affirm the child’s generic statements because we expect this
to be a common parental response in naturalistic settings when speaking of nonstereotypical
properties. This provided a baseline condition to test the effectiveness of the two correction
strategies. In the limit-scope condition, the parent responded by narrowing the scope of the
generic statement to a single individual (e.g., “Hmm, no, Alfred/Susan is good at playing
checkers”).

We initially preregistered Study 2’s design, hypotheses, and analyses based on these
two conditions (uphold-scope and limit-scope) of OSF (https://osf.io/5mf3j). However, after
data collection had already begun, we realized that parents might also correct the scope of
their children’s generic statements in daily life by broadening the scope to the superordi-
nate, nongendered category (e.g., “kids”), and that under certain circumstances, this type of
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Fig. 5. Study 2 procedure, condition manipulation phase. Children watched a short cartoon of a parent–child
conversation about “things that happened at camp.” For each of 16 “pictures,” the child character uttered a generic
statement, and the parent character responded in one of three ways, depending on the condition.

correction might feel more natural for parents (like when correcting generic statements about
stereotypes). To test the effect of this plausible type of correction, we preregistered a third
condition, the broaden-scope condition, in which the parent responded by broadening the
scope to the superordinate category (e.g., “Hmm, lots of kids are good at playing checkers”;
https://osf.io/bk5e9). These corrections included the quantifier “lots” in order to be maximally
naturalistic, since it is often untrue to say that kids as a category are good at various activ-
ities (i.e., it is not true that kids in general are good at singing), although we expected that
children may nevertheless interpret these quantified statements as equivalent to generic state-
ments about the superordinate category (Leslie & Gelman, 2012). These corrections were also
more subtle than in the limit-scope condition because they did not involve any direct negation
of the child character’s generic statement, since a property that is true of a superordinate cate-
gory (i.e., kids) would also be true of any subordinate categories (i.e., boys or girls). Thus, the
gender category (boys, girls) was crossed in a 2 × 3 design with response condition (uphold-
scope, limit-scope, broaden-scope). To make the language manipulation more naturalistic, the
parent responded conversationally to the child’s statement on the first four items (limit-scope
and broaden-scope: “Who are you thinking of?”; uphold-scope: “When are you thinking of?”)
before correcting the statement (Fig. 5).

Test phase: After the cartoon, participants answered a series of questions probing their
beliefs about the gender category they heard about during the condition manipulation phase.
These questions varied by gender category for consistency (i.e., participants who heard
generic statements and responses about boys were asked questions about boys). The questions
were identical across parent response conditions (uphold-scope, limit-scope, broaden-scope).
Our measured dependent variables consisted of three sets of questions probing the beliefs
that gender categories are (a) causally powerful, measured using a modified forced-choice
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explanation task (four questions); (b) intrinsic and stable, measured using a switched-at-birth
task; and (c) inductively informative, using an inductive inference task (three questions). We
also included a measure of (d) flexibility, measured using a novel task in which a boy and
a girl are pretending to be male and female fictional characters (four normative expecta-
tion questions and two prescriptive judgments of gender nonconformity, each followed by
an open-ended explanation question coded for whether the child referred to gender norms).

To measure beliefs that the gender categories are causally powerful, children chose between
two explanations for a novel property of the target gender (not mentioned in the previous con-
dition manipulation phase), similar to Study 1. For example, participants heard, “There’s a
boy who has something called osteoclasts in his bones. Why do you think he has osteoclasts
in his bones?” Children then selected one of two possible explanations for the property: a
transient, extrinsic cause (e.g., “He fell down and got hurt,” scored as 0) and an inherent,
category-general cause (e.g., “A lot of boys have osteoclasts in their bones,” scored as 1). The
answer choices offered to children were based on common answers provided by children in
our preliminary studies. The order of the explanation choices was counterbalanced between
participants, and each child completed four forced-choice explanation questions before mov-
ing on to the next measure (other items included asking why a boy/girl had thromboxane in
his/her brain, why a boy/girl was good at a sport called leeming, and why a boy/girl was good
at a game called toogit.)

To test beliefs that gender categories are intrinsic and stable, we presented children with a
switched-at-birth story, modified from that used by Taylor et al. (2009). Children were told a
story about a baby who grew up only with members of the other gender category; for instance,
they heard about a girl who was raised by her uncle and boy cousins and who went to a
special school with only boys, so she only played with boys and never played with other girls.
Children were then asked whether the baby would possess familiar stereotypical properties
associated with the same or other gender (e.g., playing with a tea set or a toy truck; building
with blocks or putting on makeup) and whether the baby would share novel properties with
another child of the same gender or one of the other gender. These items were scored with
properties of the same gender category coded as 1 and properties of the other gender category
coded as 0 (Gelman et al., 2010; Rhodes et al., 2012; Springer & Keil, 1989; Waxman et al.,
2007).

To measure the extent to which participants viewed gender categories as inductively infor-
mative, children completed three induction questions, based on those used by Waxman
(2010). Participants saw color photographs of children selected from the California Facial
Expressions dataset (LoBue, 2014; LoBue & Thrasher, 2015). For each item, children saw a
photograph of a child of the target gender (the category they had heard statements about in
the cartoon) and were told that he or she possessed a novel property (e.g., “This girl likes to
eat a new snack called naggles.”) They then saw a photograph of another child of the same
gender and asked if she would also possess the property. Finally, they saw a photograph of a
child of the other gender and asked whether he would possess the property as well. Responses
were scored such that extending the property to the same gender but not the other gender was
scored as 1, and all other patterns were scored as 0.
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Last, we included an exploratory assessment of children’s beliefs about the flexibility
of gender categories, measured using a novel task in which a boy and a girl are pretend-
ing to be male and female superhero characters. Children were first asked which character
each child should pretend to be (with same-gender responses coded as 1 and other gen-
der responses coded as 0). They were then told that the children wanted to pretend to be
other gender characters, and they were asked whether that was okay (coded as 0) or not okay
(coded as 1). Children were then asked an open-ended explanation question about their judg-
ment (“How come?”). Children’s explanations were then coded for whether they included
explicitly normative language, such as the modals can, should, or must (presence coded as
1, absence coded as 0). We also coded explanations for whether the child mentioned gen-
der (presence = 1, absence = 0) and whether the explanation referred to personal choice
(reference = 1, no reference = 0). All explanations were coded by a trained experimenter,
with a randomly selected 35% coded by a second coder for reliability (initial agreement 93%;
Cohen’s Kappa = 0.86; disagreements resolved by the first author).

3.2. Results

3.2.1. Forced-choice explanation task
We analyzed participants’ responses on the forced-choice explanation task as in Study

1, using the “glmer” function to specify a binomial distribution for the outcome variable
and examining the effect of language condition (limit-scope, uphold-scope, broaden-scope).
Given the large age range of participants, we included participants’ exact age in all models
as a predictor as well. As specified in our preregistration plan, we also included target gender
category in these analyses, as well as random intercepts for items and participants. Data, anal-
ysis code, and study materials are available on OSF (https://osf.io/frua2). Means are reported
as the probability of choosing gender-based explanations with 95% confidence intervals. For
all measures in this study, we report the results of likelihood ratio tests; this strategy is more
conservative than the Wald chi-square tests described in our preregistration while allowing
for consistency across measures and yielding the same pattern of results.

In our primary analysis, there was a significant main effect of language condition (X 2 (2) =
7.00, p = .03): Overall, children in the limit-scope condition chose fewer gender-based
explanations (e.g., “A lot of girls are born that way”; M = 0.26, 95% CI [0.17, 0.36]) than
those in the uphold-scope condition (M = 0.34, 95% CI [0.24, 0.45]; pairwise contrast, p
= .047) and directionally (but not significantly) fewer than the broaden-scope condition (M
= 0.33, 95% CI [0.23, 0.44]; pairwise contrast, p = .12; Fig. 6). Children also endorsed
fewer gender-based explanations with age (main effect of child age, X 2 (1) = 15.64, p <

.001) and fewer gender-based explanations to explain the features of girls (M = 0.27, 95%
CI [0.18, 0.37]) than boys (M = 0.35, 95% CI [0.25, 0.46]; main effect of stimuli gender, X 2

(1) = 6.84, p = .009). There were no significant interactive effects; for additional exploratory
analyses of patterns separated by child gender and property type, see the Online Supplemen-
tary Materials (https://osf.io/frua2).
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Fig. 6. Probability of endorsing kind-based explanations to explain properties of girls and boys in the forced-choice
explanation task, by condition, Study 2. Shapes show group means, and error bars show 95% confidence intervals;
small circles are responses for each participant averaged across the four explanation items.

3.2.2. Switched-at-birth task
We analyzed participants’ responses in the switched-at-birth task as in the forced-choice

explanation task; means are reported as the probability of responding that a child raised
in an environment with only members of another gender category would nevertheless dis-
play their own gender category-typed features. Children chose fewer essentialist responses
with age overall (X 2 (1) = 4.45, p = .04), but there were no main or interactive effects of
language condition on this measure (Uphold-scope: M = 0.72, 95% CI [0.59, 0.83]; limit-
scope: M = 0.77, 95% CI [0.65, 0.86]; broaden-scope: M = 0.66, 95% CI [0.51, 0.79]). For
additional exploratory analyses of patterns separated by child gender and property type, see
the SOM.

3.2.3. Induction task
We analyzed children’s induction responses in the same manner as their explanation and

switched-at-birth responses, with means as the probability of generalizing to another child of
the same gender and not to another child of the other gender, with 95% confidence intervals.
We found no significant main or interactive effects (uphold-scope: M = 0.18, 95% CI [0.13,
0.24]; limit-scope: M = 0.18, 95% CI [0.13, 0.25]; broaden-scope: M = 0.18, 95% CI [0.13,
0.25]; for details, see the SOM).

3.2.4. Superhero task
We first analyzed children’s predictions about which superhero character the boy and girl

should pretend to be, in the same manner as the other measures in this study; means are
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reported as the probability of saying that each child should pretend to be the same-gender
character, with 95% confidence intervals. Children almost uniformly predicted that each
child should pretend to be the same-gender character rather than the other-gender charac-
ter (uphold-scope: M = 0.99, 95% CI [0.92, 1.00]; limit-scope: M = 0.99, 95% CI [0.93,
1.00]; broaden-scope: M = 0.98, 95% CI [0.88, 1.00]), and these expectations did not vary by
any factor of interest.

We next analyzed judgments about whether it was okay for the children to pretend to be the
other-gender characters, in the same manner as the other measures in this study; means are
reported as the probability of saying that it was “not okay” for the children to pretend to be
the other-gender characters with 95% confidence intervals. Children became more accepting
of nonconformity with age (X 2 (1) = 17.22, p < .001), in line with previous work showing a
decline across childhood in negative judgments of nonconformity to novel social groups (e.g.,
Foster-Hanson et al., 2021; Roberts et al., 2017). However, children’s judgments also varied
by language condition (X 2 (2) = 8.97, p = .01), with children in the broaden-scope condition
viewing gender nonconformity as most acceptable. Children in the broaden-scope condition
rarely said that nonconformity was “not okay” (M = 0.14, 95% CI [0.04, 0.37]), and they did
so in this condition significantly less often than in the limit-scope condition (M = 0.57, 95%
CI [0.35, 0.76]; pairwise contrast, p = .02) and directionally (but not significantly) less often
than in the uphold-scope condition (M = 0.27, 95% CI [0.12, 0.51]; pairwise contrast, p =
.49).

The two-way interaction between condition and child age was not significant (X 2 (2) =
4.76, p = .09). However, given the main effect of age overall, and prior work showing age-
related changes in judgments of nonconformity, we tested the effect of age separately in each
condition. As shown in Fig. 7, responses in the broaden-scope condition did not vary by age
(simple slope = −0.03, p = .96); in this condition, children of all ages reliably approved
of nonconformity (M = 0.14, 95% CI [0.04, 0.37]; comparison to chance, p < .001). In
contrast, there were effects of age in both the uphold-scope condition (simple slope = −1.60,
p = .007) and limit-scope condition (simple slope = −1.33, p = .008). Younger children
(aged 4–5) reliably disapproved of nonconformity in the limit-scope condition (M = 0.57,
95% CI [0.35, 0.76]; comparison to chance, p = .009) and were at chance in the uphold-
scope condition (M = 0.27, 95% CI [0.12, 0.51]; comparison to chance, p = .21) and in
both of these conditions, children became more approving with age (Fig. 7). In other words,
children in both the limit-scope and uphold-scope conditions showed the general age-related
change found in previous work (e.g., Foster-Hanson et al., 2021; Roberts et al., 2017) where
younger children disapprove of category-related nonconformity and children become more
approving with age. However, the broaden-scope condition appeared to disrupt this pattern by
eliminating this effect of age, such that children in this condition approved of nonconformity
even at the earlier ages.

Finally, we analyzed the open-ended explanations children gave for their normative judg-
ments. We coded explanations for the use of explicit normative language about what people
can, should, or must do, either to explain disapproval of nonconformity (e.g., “A boy has
to be a boy and a girl has to be a girl”) or approval (e.g., “Because they’re allowed to be
different people”). Normative language varied across conditions (X 2 (2) = 6.78, p = .03),
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Fig. 7. Probability of saying that it was “not okay” for two children to pretend to be characters of the other gender,
by correction condition and child age. Lines show group means with 95% confidence intervals; small circles
show responses for each participant, averaged across the two trials. Children became more approving of gender
nonconformity in both the limit-scope and uphold-scope conditions but approved of nonconformity consistently
across ages in the broaden-scope condition.

with children using less normative language to explain their judgments of nonconformity in
the broaden-scope condition (M = 0.07, 95% CI [0.02, 0.23]), compared to the limit-scope
(M = 0.24, 95% CI [0.11, 0.46]; pairwise contrast, p = .07) and uphold-scope conditions (M
= 0.24, 95% CI [0.11, 0.46]; pairwise contrast, p .08). This main effect was qualified by a two-
way condition × target gender interaction (X 2 (1) = 7.75, p = .02), with children who heard
about girls using the most normative language in the limit-scope condition, and children who
heard about boys using the most normative language in the uphold-scope condition. Although
variations in initial judgments across age and stimuli gender render this pattern somewhat dif-
ficult to interpret, in all cases normative language was more common in these two conditions
than in the broaden-scope condition, providing further evidence that the broaden-scope con-
dition led children to think of gender atypical behavior from a less normative perspective.
There was also a significant two-way interaction between age and initial judgment (X 2 (1) =
13.23, p < .001), with older children using more normative language than younger children
to justify approval (e.g., “They can do whatever they want”) but no change across age in nor-
mative language to justify disapproval. There was also a two-way interaction between stimuli
gender and initial judgment (X 2 (1) = 5.92, p = .02), with children who heard about boys
using more normative language to explain disapproval and less to explain approval, compared
to children who heard about girls, in line with previous evidence that gender nonconformity is
judged more harshly for boys than girls (Connell, 1995; Koenig, 2018; Moss-Racusin, 2014;
Sullivan et al., 2018). For additional analyses of coded explanations, see the SOM.
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3.3. Discussion

Study 2 measured the causal effect of generic statements on beliefs about gender and tested
two potential methods for correcting generic statements to limit gender essentialist beliefs in
4- to 7-year-old children. Children who heard a parent character limit the scope of a child’s
generic statements about gender categories (e.g., responding to “girls are good at painting”
with “well, Mary is good at painting”) subsequently endorsed fewer gender-based explana-
tions for individual behavior than children who heard a parent character affirm the generic
(e.g., “yes, girls are good at painting”) or broaden the statement’s scope to the superordi-
nate category (e.g., “well, lots of kids are good at painting”). Broadening the scope of the
claim to kids did, however, lead children to adopt less prescriptive beliefs about gender, in
that they were more willing to say that gender nonconformity was okay and less likely to use
normative language when explaining their thoughts about gender atypical behavior. Overall,
these findings are striking because children in the current age range (4- to 7-year-olds) likely
already held normative beliefs about gender and beliefs that gender categories can explain
individual behavior (Cimpian & Markman, 2011; Taylor et al., 2009). These findings show
that particular responses to generics can lead children to revise their existing beliefs, adopting
more open and flexible views of how gender explains individual behavior than they would
have otherwise.

In contrast to children’s descriptive beliefs about gender (as captured by the explanation
task), correcting generic statements by broadening their scope to the superordinate category
was a uniquely successful strategy for lowering prescriptive expectations that gender con-
strains what people can, should, or must do. Children in the broaden-scope condition reli-
ably approved of gender nonconformity across age, and they used less explicitly normative
language to explain their nonconformity judgments. Previous work has found that generic
statements can elicit prescriptive expectations of conformity among novel social categories
(Roberts et al., 2017). However, to our knowledge, the current work is the first to show that
generic statements also shape children’s prescriptive beliefs about gender, and the first to test
strategies to mitigate these potentially harmful effects.

One interpretation of this result is that children in Study 2 interpreted the generic state-
ments themselves as communicating both descriptive regularities and prescriptive norms
about how things ought to be (Haslanger, 2014; Leslie, 2015; McConnell-Ginet, 2011). Peo-
ple use generic statements (e.g., “boys don’t cry”) to communicate descriptive information
(e.g., that it is uncommon for boys to cry—a descriptively false statement) as well prescrip-
tive norms (e.g., that it is unacceptable or wrong for boys to cry). On this interpretation,
children could have interpreted the parent character’s corrections as not only correcting the
descriptive regularity (e.g., something like, “It’s not just common for girls to be good at rid-
ing bikes, it’s common for kids in general to be good at ride bikes”) but also as correcting
the prescriptive norm (e.g., something like, “It’s not just permissible and expected for girls to
be good at riding bikes, it’s permissible and expected for kids in general to be good at riding
bikes”). What is most striking about the current result is that the parent character’s correc-
tions shaped participants’ normative judgments about behaviors that they had not heard men-
tioned in the condition manipulation phase, meaning that they interpreted the corrections as
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communicating something important about how gender constrains what people ought to do
in general. Also, this effect of condition was most apparent in the youngest children in
our sample, while older children generally approved of nonconformity across conditions.
This suggests that correcting statements about gender by broadening them to the superor-
dinate category (or referring to superordinate categories rather than gendered categories to
begin with) may be a fruitful tool for softening children’s gender norms as they are actively
developing.

In contrast to corrections that broadened the statement’s scope, corrections that limited
generic statements to a single individual (e.g., “well, Mary is good at painting”) did not reduce
children’s normative judgments of gender nonconformity in Study 2. One possible interpre-
tation is that while limit-scope corrections were effective at undermining the presupposition
that the kind in question is an informative way of dividing up the social world, they do not
speak to the prescriptive claims that generics also communicate. Prescriptive norms can be
dissociated from descriptive regularities (or irregularities); for instance, the statement “boys
don’t cry” can be both descriptively false about what most boys are like while nevertheless
communicating something true about how boys are supposed to be (Leslie, 2015). If children
interpreted the child character’s generic statements as both descriptive and prescriptive, they
might have interpreted the parent character’s limit-scope correction as agnostic about the pre-
scriptive claims (e.g., something like, “This specific person is good at riding bikes, but we
don’t know what other category member are like or should be like”). That is, while broad-
ening a normative generic statement could communicate that everyone is supposed to do the
behavior in question, limiting it to a single individual instead questions whether anyone is
supposed to do it.

4. General discussion

The present studies investigated the mechanisms by which generic language elicits essen-
tialism by examining the comparative effectiveness of different ways of correcting generics. In
Study 1, correcting generics by limiting their scope of reference (e.g., responding to “Zarpies
have striped hair” with “No, this Zarpie has striped hair)” led children to think that the ref-
erenced categories had less explanatory power and were less inductively informative about
the people (though not animals) who belonged to them, in contrast to correcting generics by
retracting the property while leaving the scope intact (“No, that’s not true about Zarpies”).
These corrections did not differently influence children’s beliefs about the extent to which
the properties of Zarpies were inborn. In Study 2, responding to generic claims about gender
(e.g., “Girls are good at painting”) by limiting their scope (e.g., “Hmm, no, Mary is good at
painting”) again led children to think that gender had less explanatory power, while correcting
the claims by broadening the scope of reference (e.g, “Hmm, lots of kids are good at paint-
ing”) led them to apply fewer prescriptive norms to gender categories. As discussed below,
these corrections did not influence children’s beliefs about the extent to which gender-related
properties were inborn, or their beliefs about whether new features would be broadly shared
across gender categories.
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By evaluating the effectiveness of these different responses, the current studies shed light on
how generics shape children’s concepts in the first place. In particular, these findings highlight
how the generic form can shape children’s beliefs, even in a manner separable from the content
that generic claims convey. In Study 1, generics (e.g., “Zarpies have striped hair”) led children
to view novel social and biological kinds as having more explanatory power, even when the
features they described were later falsified (e.g., “No, that’s not right about Zarpies.”) In this
condition, children heard a series of generics that were later falsified by a more knowledgeable
speaker, so at the end of the learning phase of the experiment, they had not learned about any
properties that the novel category, “Zarpies,” had in common with one another. Yet, they
nevertheless thought of the novel category as having more explanatory power than children
did in the condition where they heard corrections that affirmed the properties of individual
Zarpies.

These findings, therefore, highlight how the generic form shapes children’s beliefs, even
when generics do not communicate information about shared features. We suggest they do
so because when speakers refer to a kind using a generic statement, they communicate that
they view the kind as meaningful, and they introduce this view as common knowledge (Atlas,
2004; Heim, 1982, 1983; Karttunen, 1974; Karttunen & Peters, 1979; Soames, 1982; Stal-
naker, 1974, 2002). Children rely on the speakers in their community to teach them about
the world and the kinds of things in it (Danovich & Keil, 2004; Jaswal, 2010, 2013; Jaswal
et al., 2010; Noyes & Keil, 2017; Putnam, 1975; VanderBorght & Jaswal, 2009; Wilson &
Keil, 1998), and they expect adults to be knowledgeable and reliable informants unless they
have good reasons not to (Hermansen et al., 2021; Jaswal & Neely, 2006; Wimmer et al.,
1988). Children are also “on the look-out” for cues about which kinds are meaningful as
they use categories to learn and explain their experiences (Foster-Hanson & Rhodes, 2021;
Gelman, 2003, 2004; Gelman & Roberts, 2017; Rhodes & Mandalaywala, 2017; Rhodes &
Moty, 2020). When reliable speakers mark a kind as meaningful, children quietly adjust their
own beliefs to match these cues (Lewis, 1979; Ritchie, 2021; Von Fintel, 2008). Thus, gener-
ics lead children to view kinds as meaningful because they communicate that others in their
community view them as such.

In Study 1, using generics to refer to a kind shaped beliefs even when the generics did
not communicate information about specific shared features. However, most generics that
children hear in daily life do also communicate information about shared features. These
sentences likely trigger multiple processes—beyond the current proposed mechanism—to
have even more powerful consequences. For example, as described above, hearing multiple
generic statements communicates information about property clusters, and learning that cat-
egory members share a cluster of properties may lead children to generate the second-order
inference, or over-hypothesis, that members of the category in general share many features
(Dewar & Xu, 2010; Gelman, 2003). Generics also elicit explanatory processes that lead chil-
dren to view kinds as meaningful, by marking properties as nonaccidental and central to cat-
egory membership (Cimpian & Erickson, 2012; Cimpian & Markman, 2009, 2011; Haward
et al., 2018, 2021; Prasada & Dillingham, 2006, 2009). Children’s explanations for the causes
of regularities among category members might also give rise to prescriptive inferences (e.g.,
reasoning that tigers have stripes because stripes are helpful for camouflage, which can license
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the belief that tigers should have stripes; Foster-Hanson & Lombrozo, 2022; see also Foster-
Hanson & Rhodes, 2019, 2022). In daily life, these mechanisms likely operate in tandem to
shape the development of the conceptual structure.

The consequences of falsified generics documented here, including eliciting the belief that
categories are homogeneous and that categories are causally powerful, are consistent with
essentialist views of category structure—the view that category membership stems from an
intrinsic cause that is in place before birth, which causally constrains the development of
individual category members—but also with other views of category structure. For example,
children might expect categories to be homogeneous and to have explanatory power because
of stable but extrinsic or structural factors that give rise to shared features (Vasilyeva et al.,
2018). Thus, one possibility is that the generic form (on its own, free from content) signals to
listeners that kinds are coherent and informative but not necessarily why this is the case (e.g.,
whether they hold this status because of a shared essence or more structural features). From
this perspective, exposure to the linguistic form of generics leads listeners to adopt a view
that a particular category is a possible essentialized kind but would not be sufficient to elicit
full-blown essentialist beliefs. This possibility could explain why we did not find effects of
language condition on the switched-at-birth measure in either Study 1 or 2—a measure that
likely relies on stronger essentialist beliefs about a category. This account may also explain
why we did not find any effects of language condition on children’s inductive inferences based
on gender in Study 2 since children in the current age range may already hold robust beliefs
about which features are shared among gender categories (Taylor, 1996; Taylor et al., 2009;
Waxman, 2010). On this account, when generics also communicate information about specific
shared properties, however (as has been done in previous work—Gelman et al., 2010; Rhodes
et al., 2012—and is common in daily life; Gelman et al., 2004), then additional processes are
triggered that further facilitate the development of essentialist beliefs.

These category beliefs are an important element of conceptual development (Gelman &
Coley, 1990), but they can also have pernicious consequences. For instance, expectations
that animal kinds are highly homogeneous can be problematic for children’s reasoning about
within-species variability (Emmons & Kelemen, 2015; Shtulman & Schulz, 2008). Beliefs
about the coherence of social categories, like race and gender, can have particularly stark con-
sequences (Rhodes et al., 2017) by contributing to negative inter-group phenomena including
social stereotyping (Bastian & Haslam, 2006; Diesendruck & Menahem, 2015; Gelman et al.,
2007; Haslam et al., 2002; Hirschfield, 1996; Keller, 2005; Leslie, 2008, 2013; Mandalay-
wala et al., 2019; Pauker, Ambady, & Apfelbaum, 2010; Prentice & Miller, 2007; Williams &
Eberhardt, 2008). Generics can also communicate prescriptive norms about how things ought
to be (e.g., “boys don’t cry”; Haslanger, 2014; Leslie, 2015; McConnell-Ginet, 2011), which
can lead people to view categories as constraining what their members can, should, and must
do, and young children may be particularly sensitive to prescriptive norms about categories.
For example, in the current Study 2, many participants judged that it was “not okay” for chil-
dren to even pretend to be other-gender characters in a game. In the context of these conse-
quences, the mechanism documented here could be particularly significant: simply asserting
a generic claim—even if the content is neutral or positive (e.g., “girls like pink,” “girls are
good at reading”)—can alter how listeners think about the category. Thus, by leading people
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to expect category members to be highly similar to each other, generics lead listeners to adopt
views of category structure that could make them more likely to adopt stereotypes, even if the
generics do not express negative content themselves. Ritchie (2021) recently made a similar
proposal about predicate nominals, arguing that statements like “Anna is a female” trigger a
presupposition that underpins essentialist beliefs.

These processes might also be particularly powerful because they operate through rather
subtle mechanisms. Indirect speech acts can be forceful tools of communication precisely
because they introduce new information into the common ground without making direct
claims (De Saussure, 2013; Holtgraves, 2002; Lee & Pinker, 2010). Introducing one’s views
via presupposition is akin to “acting as if” a desired state of affairs in the world were already
the case (Thomason, 1990). Indeed, the process of accommodating this new information often
goes unnoticed by the listener as long as the speaker is assumed to be a reliable informant (von
Fintel, 2008). In this way, generic claims can perpetuate representations of social categories
that give rise to social stereotypes without the listener (or perhaps even the speaker) realizing
that they are participating in the transmission of these beliefs.

Further compounding the nature of this problem, the present findings suggest that simply
negating generics is not sufficient to undermine their influence. For instance, if a child hears
a generic statement (e.g., “girls hate math,”), Study 1’s findings suggest that responding by
rejecting the predicate (e.g., “that’s not right about girls”) might not be an effective strategy
for lessening the statement’s influence on children’s beliefs about gender. The present studies
also suggest two possible solutions to this problem, however. In particular, to lessen the pos-
sible negative consequences of the generic, one would need to directly challenge the generic
scope of the sentence by limiting it to a specific person. For example, when a child hears (or
utters themselves) a generic statement about a gender category, a parent might ask which par-
ticular person the child is referring to (e.g., “What person do you mean? Yes, Jimmy does like
trucks”). To undermine the prescriptive effect of the generic, the parent might also broaden it
to a superordinate category (e.g., “Lots of kids like trucks”).

Given the ubiquity of generic statements about gender in children’s environments (Gel-
man et al., 2004), and the potentially harmful consequences of gender beliefs on how chil-
dren evaluate both others and themselves (Bian et al., 2017; Blakemore, 2003; Liben et al.,
2002), future research is needed to build on the current findings by directly testing how and
when correcting generic language might shape children’s descriptive and prescriptive gender
beliefs across development. The current results offer helpful practical advice for parents and
caregivers who wish to limit the development of social stereotypes, but the exact nature of
that advice, and the feasibility of changing parental speech, will need to be tested in future
work. For example, it is unclear whether it would be feasible to teach parents or caregivers
to limit their use of generics when referring to familiar social categories, like gender, about
which they hold robust beliefs. Rather, to foster substantive change in children’s development
of beliefs that a person’s gender predicts what they are like and constrains what they do, inter-
ventions may need to target parents’ beliefs, as well as their linguistic manifestations, to alter
the transmission of these beliefs across generations.
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