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Abstract 

Essentialist beliefs about categories (e.g., intuitions that 
categories like “girl” or “tiger” reflect real natural structure in 
the world) emerge early in development across diverse cultural 
contexts, but the processes by which they develop have rarely 
been examined. We tested if the basic conceptual and 
explanatory biases that children rely on to build intuitive 
theories of the world contribute to the emergence of 
essentialism across early childhood. Consistent with this 
possibility, children who deferred to experts regarding 
category labels, endorsed single and intrinsic causes for object 
functions, and generated over-hypotheses about structure based 
on limited evidence developed more essentialist beliefs across 
childhood (with some variation across domains of thought). 
Together, these data reveal that the development of essentialist 
beliefs is shaped by basic conceptual biases that underlie how 
children construct intuitive theories about the world. 

Keywords: essentialism; cognitive biases; cognitive 
development; concepts and categories; longitudinal research 

 

The beliefs that a baby tiger will grow up to be ferocious, that 

you either are a “math person” or you are not, that scientists 

are fundamentally different people from artists, and that a 

baby boy will inevitably prefer blue to pink all reflect 

essentialist beliefs about the world (Gelman, 2003; 2004; 

Hirschfeld, 1996; Medin & Ortony, 1989; Rothbart & Taylor, 

1992). Essentialism entails a series of interrelated beliefs 

about categories and category features, including that (a) 

categories are stable and fixed-at-birth (e.g., a baby tiger will 

grow up to be ferocious, even if raised by a community of 

peaceful sheep), (b) category boundaries are inflexible (e.g., 

an animal either is a tiger or it is not), (c) categories reflect 

natural and objective distinctions (e.g., classifying some 

animals as tigers and others as sheep is a reflection of the 

natural and objective structures of the world, not an arbitrary 

decision), and (d) category membership is causally 

explanatory of behavior (e.g., the reason that a sheep is gentle 

is simply because it is a sheep; Rhodes & Moty, 2020). 

Although essentialist intuitions can sometimes promote 

positive attitudes towards members of certain social 

categories (e.g., those based on sexual orientation, disability, 

and weight; Bogart et al., 2018; Haslam et al., 2002; Haslam 

& Levy, 2006; Jayaratne et al., 2006; Pearl & Lebowitz, 

2014), more often, they lead to pernicious and problematic 

consequences. For example, essentialist beliefs about social 

categories (e.g., those based on gender, race, ethnicity, 

nationality, religion, etc.) tend to exaggerate between-group 

differences, ignore within-group variation, and deny the role 

of social construction, thus leading to increased levels of 

social stereotyping, prejudice, and resistance towards 

intergroup contact (Bastian & Haslam, 2006; Haslam, 2017; 

Hodson & Skorska, 2015; Mandalaywala et al., 2017;  

Pehrson et al., 2009; Roberts et al., 2017; Yzerbyt et al., 2001; 

Zagefka et al., 2013). As an example, one who endorses 

essentialist beliefs about gender may be more inclined to 

believe that boys are naturally more agentic than girls or that 

gender disparities are due to intrinsic differences in aptitude 

rather than sociocultural factors. 

Similarly, although some essentialist inferences about 

animal categories may be warranted (e.g., that wolves will 

give birth to a baby wolf rather than a baby sheep), 

essentialist beliefs about animal categories can also reflect an 

inaccurate and biased perception of the natural world and 

impede scientific understanding (Gelman & Marchak, 2019; 

Gelman & Rhodes, 2012; Leslie, 2013; Mayr, 1982). For 

example, essentialism implies that species have fixed and 

unchanging essences (e.g., a cheetah has a “cheetah essence” 

that makes it fast) and that all members of an animal category 

share the same characteristics and features (e.g., all cheetahs 

possess exceptional speed), which is inconsistent with a 

scientific understanding of metamorphosis, speciation, and 

natural selection (Gelman & Marchak, 2019; Gelman & 

Rhodes, 2012; Leslie, 2013; Mayr, 1982). 

Essentialist beliefs about animal and social categories 

emerge early in development and are widespread across 

cultures. Children as young as age three, including those from 

diverse cultural contexts with limited or no exposure to 

Western education (e.g., Madagascar, Yukatek Maya villages 

in Mexico, Menominee Native Indian tribes in the United 

States) endorse essentialist beliefs about animal and (certain) 

social categories (Astuti et al., 2004; Atran et al., 2001; 

Birnbaum et al., 2010; Davoodi et al., 2020; Hirschfeld, 

1995; Medin & Atran, 2004; Rhodes & Gelman, 2009; Sousa 

et al., 2002; Taylor et al., 2009). For example, even before 

they begin formal schooling, young children expect that 

animal categories reflect natural and objective distinctions, 

remain stable across development, and are determined by 

parental lineage (Gelman & Markman, 1986; Gelman & 

Wellman, 1991; Rhodes et al., 2014; Waxman et al., 2007). 

While essentialist beliefs about animal categories are rather 

consistent across cultures, children’s essentialist beliefs 

about social categories show greater variation, specifically in 

terms of which social categories they essentialize (e.g., 

children exposed to greater racial diversity report lower 

levels of racial essentialism; Deeb et al., 2011; Diesendruck 

et al., 2013; Giles et al., 2008; Pauker et al., 2016; 2018; 

Rhodes & Gelman, 2009; Smyth et al., 2017; Xu et al., 2022). 

Although essentialist beliefs have been widely documented 

among young children, the processes by which they arise in 

early childhood have rarely been tested directly. One 
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theoretical account suggests that essentialist thought is the 

product of a folk biological module, which is then triggered 

for both animal species and some social kinds (e.g., gender, 

race, ethnicity; Atran, 1998). Another view suggests that 

essentialism arises as children construct intuitive theories to 

make sense of the world (Gelman et al., 2010; Gelman & 

Roberts, 2017; Rhodes & Moty, 2020). On this second 

account, essentialism results from the domain-general 

conceptual and explanatory processes and biases that 

children rely on to make sense of the environment that they 

encounter. 

For example, children may observe (or hear described in 

language) that girls wear pink, have long hair, play with dolls, 

etc. more than boys do. As children try to make sense of such 

regularities (Gopnik & Wellman, 2012; Xu, 2019), they can 

interpret them in either more essentialist terms (e.g., girls 

naturally prefer pink) or not (e.g., that people just buy more 

pink things for girls). Here, we tested if several conceptual 

and explanatory biases lead children to develop essentialist 

beliefs in response to such patterns. 

First, we considered children’s interpretation of language 

that describes categories (Gelman & Roberts, 2017). 

Language transmits essentialist beliefs via noun labels (e.g., 

“This is a scary tiger!”) and generic statements (e.g., “Tigers 

have stripes”), which children recognize as referring to 

abstract kinds by at least age 2.5 years (Gelman & Raman, 

2003). Young children often assume that adult speakers are 

knowledgeable experts who know the right way to talk about 

categories (Gelman & Markman, 1986; Jaswal, 2004; 2007); 

therefore, we propose that from frequent exposure to generic 

descriptions of categories, children assume that the 

referenced kinds exist in a real (objective and natural) way in 

the world because linguistic experts refer to them as if they 

do. If this is the case, children who are more likely to defer to 

adult linguistic experts may develop more essentialist views 

about categories in domains where such descriptions are 

common. 

Second, we considered biases that shape causal reasoning. 

Starting from infancy, young children expect the insides of 

objects to be causally powerful. For example, 14-month-olds 

tend to attribute a novel animate object’s behavior (e.g., 

movement, sound) to internal (e.g., their stomach) rather than 

external features (e.g., their hat; Newman et al., 2008). 

Children who more readily refer to internal and intrinsic 

causes may also be more likely to rely on intrinsic causes to 

explain observed regularities (e.g., many cheetahs are fast 

because something inside of them makes them run fast; many 

girls wear pink because pink is an inherently feminine color); 

this cognitive tendency to refer to internal causes could 

contribute to the foundation of essentialist beliefs. 

Third, once children develop a set of essentialist-like 

intuitions (e.g., a cheetah is fast because something inside it 

makes it run fast; a cheetah is spotted because of something 

special about its fur; a cheetah is a natural kind that is 

objectively distinct from jaguars), their tendency to form 

over-hypotheses (i.e., higher-order generalizations; 

Goodman, 1955; Macario et al., 1990) may then help them 

build a conceptual framework that is consistent with an 

essentialist representation of categories (Rhodes & Moty, 

2020). For instance, by assuming that something inside 

cheetahs makes them run fast and have spotted fur, they may 

form the over-hypothesis that an unknown “essence” is 

responsible for all these observed similarities and others yet-

to-be-discovered (Brandone, 2017; Gelman et al., 1986). As 

another example, as children learn labels of different animals 

(e.g., dogs, goldfish, snakes), they may form over-hypotheses 

about how physical features of animals (e.g., body coverings) 

mark naturally distinct kinds. Therefore, children who are 

more inclined to generate over-hypotheses may more readily 

build a conceptual framework consistent with essentialist 

thought. 

Fourth, children from Western cultures often refer to 

single, object-based causes over more complex, relational 

ones (Carstensen et al., 2019; Rhodes & Moty, 2020; Walker 

& Gopnik, 2014). For example, when presented with 

different combinations of blocks that make a toy play music, 

English-speaking three-year-olds prioritize single, object-

matched evidence (e.g., a single blue block makes the toy 

play music) over relation-based evidence (e.g., two different 

blocks make the toy play music; Carstensen et al., 2019). We 

considered whether children who readily refer to single, 

object-based mechanisms may be more likely to rely on a 

single, object-based “essence” to explain category-based 

regularities; conversely, children who instead refer to more 

complex, relational mechanisms may be less likely to 

formulate essentialist intuitions about categories. 

In the present study, we tested whether the four 

hypothesized cognitive precursors of essentialism (deference 

to expert, intrinsic bias, over-hypothesis, relational thinking) 

would predict young children’s essentialist beliefs about 

animal and social categories over time. By doing so, we 

sought to understand the developmental origins of biological 

and social essentialism. 

Methods 

Participants 

Participants (N = 262; 137 girls, 125 boys; MAge = 4.64 years, 

SD = 0.90, 3-5.98 years) were randomly assigned to one of 

two conditions (Animal Condition: n = 137; Human 

Condition: n = 125) and were tested in October to November 

2021. Of those participants, 194 (Animal Condition: n = 105; 

Human Condition: n = 89) were tested a second time in 

February to April 2022 (i.e., approximately five months 

later). All participants were recruited and tested via a remote 

unmoderated research platform (Rhodes et al., 2020) and 

came from 34 states across the United States. Parental 

consent and child assent were obtained from all participants. 

All study procedures were approved by the Institutional 

Review Board of New York University. 

Procedures 

The longitudinal study consisted of two waves of data 

collection. In the first wave, participants completed four 
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measures that assessed their essentialist beliefs about animal 

or human categories (i.e., that categories and their features 

are a) fixed-at-birth, b) inflexible, c) objective, and d) 

explanatory), as well as four tasks that assessed their general 

cognitive tendencies (i.e., children’s general tendency to a) 

defer to linguistic experts in category labeling, b) infer 

intrinsic over extrinsic causes, c) draw over-hypotheses based 

on limited patterns of evidence, and d) infer relational over 

object-based causes). The cognitive tasks were only 

administered at the first time point, while the essentialism 

measures were administered at both; participants’ condition 

assignments for the essentialism measures were consistent 

across time. 

Measures 

Cognitive Measures We included a total of four general 

cognitive biases that we theorized might contribute to the 

development of essentialism in early childhood (see Table 1 

for example trials for each task). The order of the four 

cognitive tasks was consistent across participants (Deference 

to Expert, Over-Hypothesis, Relational Thinking, Intrinsic 

Bias), but the order of the trials presented within tasks was 

randomized. 

Children’s tendency to defer to linguistic experts in 

category labeling (i.e., Deference to Expert) was tested by 

showing participants a perceptually ambiguous object (e.g., 
an object similar to both a spoon and a key) and then asking 

them where to place the object (with the narrator referring to 

the object with a particular category label; e.g., “Where does 

this spoon go? In a bowl or with a car?”; Jaswal, 2004). 

Responses consistent with the label provided were coded as 

1, and those inconsistent with the label provided were coded 

as 0. This task included one trial. 

Children’s tendency to infer intrinsic over extrinsic causes 

(i.e., Intrinsic Bias) was tested by asking participants if they 

thought that a toy was started by an internal (coded as 1) or 

external (coded as 0) causal factor (Cimpian & Salomon, 

2014; Walker & Gopnik, 2014). This task included one trial. 

Children’s tendency to draw over-hypotheses based on 

limited patterns of evidence (i.e., Over-Hypothesis) was 

tested by showing participants examples of people’s favorite 

toys; the first individual liked to play with three green objects 

in various shapes, the second individual liked to play with 

three purple objects in various shapes, and the third 

individual liked to play with a red square (Macario et al., 

1990). Participants were then shown a series of shapes in 

different colors and asked if the third individual would like to 

play with each object. Responses consistent with the 

participant generating a higher-order abstract rule (e.g., 

everyone likes to play with toys of the same color) were 

coded as 1 (i.e., accepting red shapes or rejecting shapes in 

other colors), and those inconsistent with this tendency were 

coded as 0 (i.e., rejecting red shapes or accepting shapes in 

other colors). This task included eight trials. 

 

 

 

Table 1: Example trials for each cognitive task. 

 

  

Deference to Expert 

 

Q: Where does this spoon 

go? 

 

(bowl = 1, car = 0) 

Intrinsic Bias 

 

Q: Do you think the one 

inside the toy turned it on? 

Or do you think the one 

outside of the toy turned it 

on? 

 

(inside = 1, outside = 0) 

  

Over-Hypothesis 

 

Children were shown a 

first individual who liked 

to play with three green 

objects in various shapes, a 

second individual who 

liked to play with three 

purple objects in various 

shapes, and a third 

individual (Razzle) who 

liked to play with a red 

square. 

 

Q: Does Razzle like to 

build with this one? Yes, 

or no? 

 

(accepting red 

objects/rejecting other 

objects = 1, other choices = 

0) 

Relational Thinking 

 

Children observed a 

musical toy that could be 

turned on with two 

different sets of blocks 

(one red, one blue; or one 

red, one purple) but not 

two blocks of the same 

color (two yellow or two 

green). 

 

Q: Only one of these trays 

has the things that would 
make my toy play music. 

Can you point to the tray 

that has the things that 

would make my toy play 

music? 

 

(blue and purple = 1, two 

red = 0) 

 

Children’s tendency to infer relational over object-based 

causes (i.e., Relational Thinking) was tested by showing 

participants a musical toy that could be turned on with two 

different sets of blocks (one red, one blue; or one red, one 

purple); therefore, children could either assume that an 

individual block (e.g., the red block) or a relational pattern 

(e.g., two different blocks) caused the effect (Carstensen et 

al., 2019). Participants were then asked if the toy could be 

turned on by two red blocks (reflecting object-based 
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reasoning; coded as 0) or one blue and one purple block 

(reflecting relational reasoning; coded as 1). This task 

included one trial. 

 

Essentialism Measures We included four measures of 

children’s essentialist beliefs about animals and humans. In 

both conditions, children indicated their beliefs about a novel 

category (“Zarpies”). The script for the two conditions was 

identical; the only difference was whether children were 

presented with novel animal or human categories. 

To assess whether participants endorsed beliefs that 

categories are fixed-at-birth, we showed children a baby 

(animal or human) who was born to a Zarpie mom but grew 

up with a mom who was not a Zarpie (Gelman & Wellman, 

1991; Rhodes et al., 2012; Taylor, 1996) and asked them if 

the baby would grow up to share features and category 

membership with the Zarpie mom (coded as 1) or the other 

mom (coded as 0). This measure included three trials. 

To assess whether participants endorsed beliefs that 

category boundaries are inflexible, we told children about a 

trait that Zarpies shared and another trait that non-Zarpies 

shared and asked whether an individual Zarpie (animal or 

human) could only have the same-category trait (coded as 1) 

or could also have the other-category trait (coded as 0; 

Rhodes & Mandalaywala, 2017; Taylor et al., 2009). This 

measure included two trials. 

To assess whether participants endorsed beliefs that 

categories reflect objective distinctions in nature, we showed 

children an exemplar “Zarpie” (animal or human) and asked 

them to indicate whether a series of exemplars were “the 

same kind” (Kalish, 1998; Rhodes et al., 2014; Rhodes & 

Gelman, 2009). Responses that accepted other Zarpies as the 

same kind but not other more superordinate categories (e.g., 

another human) were coded as 1; other responses were coded 

as 0. This measure included three trials. 

To assess whether participants endorsed beliefs that 

categories are causally explanatory, we showed children a 

Zarpie (animal or human) engaging in a type of behavior and 

asked them to choose if their behavior was based on category 

membership (coded as 1) or context (coded as 0; Gelman et 

al., 2010; Rhodes et al., 2012). This measure included two 

trials. 

Therefore, children completed a total of ten questions that 

assessed their essentialist beliefs about categories. 

Analytic Strategy 

To examine the effects of general cognitive tendencies, age, 

condition, and time on participants’ essentialism beliefs, we 

conducted separate generalized linear models with a binomial 

distribution (using the package lme4; Bates et al., 2015) for 

each cognitive measure (deference to expert, intrinsic bias, 

over-hypothesis, and relational thinking), respectively, with 

cognitive bias, participant age (centered), participant 

condition (Animal, Human), time wave (1, 2), and their 

interactions as fixed effects, participant ID, item, and time 

wave as random effects, and whether participants indicated 

an essentialist response as the dependent variable (which 

included participants’ responses from the four essentialism 

tasks, with each item response scored as 1 = essentialist, 0 = 

non-essentialist; item was included as a random intercept). 

Results 

Overall, children’s general cognitive tendencies predicted the 

development of essentialism, with some variation across 

domains. 

Children who deferred to experts, by accepting a counter-

intuitive label given by an adult, generally expressed more 

essentialist beliefs than those who did not (main effect of 

deference to expert: X2 (1) = 4.14, p = .042; see Fig. 1A). This 

effect held across domains (for both animal and social 

categories), as well as across age and time wave (ps > .20). 

 The remainder of the cognitive tendencies related to 

essentialism in a domain-dependent manner. In particular, 

children who endorsed intrinsic over extrinsic causes, and 

more readily formed over-hypotheses based on limited 

evidence, expressed more essentialist beliefs about animal 

categories, but these cognitive tendencies did not relate to 

essentialism for social categories (two-way interaction 

between intrinsic bias and domain: X2 (1) = 5.32, p = .021; 

see Fig. 1B; two-way interaction between over-hypothesis 

and domain: X2 (1) = 4.43, p = .035; see Fig. 1C). 

On the other hand, for relational thinking, children who 

inferred relational causes over object-based causes developed 

less essentialist beliefs over time for social categories (three-

way interaction among relational thinking, condition, and 

time wave: X2 (1) = 6.27, p = .012; see Fig. 1D); relational 

thinking did not relate to essentialism for animal categories. 

Discussion 

Together, these data shed novel light on the developmental 

origins of biological and social essentialism. Specifically, 3-

to-5-year-old children’s general cognitive tendencies 

(including their tendency to defer to linguistic experts, infer 

intrinsic causes, generate over-hypotheses, and refer to 

relational evidence) predicted the developmental trajectory of 

their essentialist beliefs about animal and social categories. 

Whereas previous research on children’s essentialist thought 

has focused on documenting its early emergence and 

pernicious consequences, the present study is the first, to our 

knowledge, to show that the early development of biological 

and social essentialism is shaped by the conceptual biases that 

children rely on to build intuitive theories about the world. 

Critically, none of the cognitive measures in the present 

study were based on animal or social categories; instead, they 

tested children’s basic, object-based cognitive tendencies 

(e.g., whether something inside a toy made it go, whether the 

relation between two blocks turned on a toy; Carstensen et 

al., 2019; Walker & Gopnik, 2014). Therefore, the cognitive 

measures here were not intended to test biases that may 

reflect or precede essentialist-consistent intuitions (e.g., an 

inherence bias; Cimpian & Salomon, 2014), but rather 

general conceptual tendencies that we hypothesized would 

interact with children’s experiences and observations as they 

build intuitive theories about the world. 
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Figure 1: (A) Probability of participants giving an essentialist response by their tendency to defer to a linguistic expert when 

labeling an object. (B) Probability of participants giving an essentialist response by their tendency to infer intrinsic over 

extrinsic causes and assigned condition (intrinsic bias contrast for animal categories: b = .43, SE = .15, z = 2.92, p = .004; 

human categories: b = -.07, SE = .16, z = -.43, p = .668). (C) Probability of participants giving an essentialist response by 

their tendency to form over-hypotheses based on limited patterns of evidence and assigned condition (over-hypothesis slope 

for animal categories: b = .35, SE = .27, z = 1.31, p = .190; human categories: b = -.14, SE = .31, z = -.46, p = .645). (D) 

Probability of participants giving an essentialist response by their tendency to infer relational over object-based causes, 

assigned condition, and time wave (contrast for children’s social essentialist beliefs at the second time point between those 

who inferred relational vs. object-based causes: b = -.53, SE = .21, z = -2.56, p = .011; other contrasts: ps > .25). Note: Small 

shapes reflect individual averages, and large shapes/lines reflect group averages. Error bars and bands reflect 95% CIs. 

 

Due to the constructive nature of children’s theory building 

process, these basic cognitive tendencies could determine the 

extent to which children develop essentialist beliefs in 

response to their observations. For example, children who are 

more likely to generalize over-hypotheses could infer from 

several observations (e.g., differences between boys and girls 

that are observed directly or described in language) that there 

are many other between-category differences and within-

category similarities. Similarly, children who are more likely 

to refer to intrinsic and object-based causes might infer that 

these regularities arise from inherent differences, whereas 

those who refer to more external, relational causes might 

reason that socialization processes and historical factors play 

an important role in forming these differences (Cimpian & 

Salomon, 2014; Rhodes & Moty, 2020). From this 

perspective (and as the present data suggest), the 

development of essentialism reflects less of a domain-

specific cognitive module (Atran, 1998; Gil-White, 2001; 

Pinker, 1994), but more of a constructive process that 

depends on the interplay of children’s basic cognitive 

tendencies with the evidence they encounter in the world 

(Rhodes & Moty, 2020). 

While the constructive process described so far is domain-

general, the way children’s cognitive tendencies predicted 

their essentialist beliefs showed some variation by domain 

(animal vs. human). Why might have some conceptual biases 

related more to their essentialist beliefs about animal than 

social categories? We suggest this has to do with the 

hierarchical conceptual structures of each domain that 

children brought into the task. 
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Consider how children learn about animals. For example, 

as they learn about the category dogs, they will likely hear 

adults refer to them with that specific category label and 

describe them with generic statements (e.g., “Dogs wag their 

tails when they’re happy”; “This is a big dog!”), which may 

prompt them to view dogs as a natural, distinct category in 

which category members share features with one another 

(Gelman et al., 2010; Gelman & Heyman, 1999; Rhodes et 

al., 2012; Waxman, 2010). More so, their experiences with 

dogs may further contribute to an essentialist representation 

of the category dogs, wherein they assume that puppies will 

grow up to be dogs and not cats, that there is an absolute and 

natural boundary between dogs and cats, and that the reason 

a dog barks is because they are a dog. These beliefs are all 

consistent with an integrated essentialist representation of 

dogs (e.g., that a “dog” essence gives rise to these properties; 

Rhodes & Moty, 2020). 

Critically, children will likely go through a similar learning 

process for other animal categories (e.g., lions, hamsters, 

cats, goldfish). From these experiences, children can abstract 

a set of higher order regularities not for each animal category, 

but for the domain animals in general: that the domain of 

animals consists of various naturally distinct categories, 

where each kind of animal shares intrinsic essences with 

other category members and is separated from other animal 

kinds with absolute boundaries. We suggest that the extent to 

which children form over-hypotheses based on limited 

evidence and appeal to intrinsic causes will shape the extent 

to which they bring such beliefs about the structure of the 

animal domain into the task, and thus the likelihood of 

essentializing a new animal category when they encounter it. 

In comparison, children’s learning of social categories 

might vary considerably depending on the specific social 

category at play. Whereas children may endorse certain 

essentialist beliefs about some categories (e.g., that gender is 

stable across time, so a boy is likely to grow up to be a man; 

Gelman & Taylor, 2014), they might be less likely to do so 

for other social categories (e.g., those based on team 

memberships, age, or interests). The boundaries that separate 

different social categories and the similarities that bind 

category members together are more context-dependent than 

they are for animal categories; for example, gender might be 

more predictive of children’s social interactions at school 

than at home, and children’s team affiliations might change 

from year to year. This variability within the domain of social 

categories predicts a less uniformly integrated set of 

essentialist theories about social categories compared to 

animal categories. Indeed, unlike for animal categories, 

children tend to treat new social categories as candidates for 

essentialism and then develop essentialist beliefs (or not) for 

each category one at a time (Chalik et al., 2017; Rhodes et 

al., 2012; 2018), rather than apply a set of higher order 

expectations for the entire domain. 

Considering the results in the present study, these domain-

specific structures may explain the variation in how 

children’s cognitive tendencies shaped their essentialist 

beliefs about animal and social categories. For animal 

categories (more than social categories), children’s 

abstraction of a set of higher order regularities at the domain 

level may rely more on their general tendency to assume 

intrinsic mechanisms (e.g., to infer that a single, unseen 

essence gives rise to a set of correlated essentialist intuitions 

about a specific animal category) and to generate over-

hypotheses (e.g., to apply this integrated set of essentialist 

intuitions at the higher domain level). In comparison, both 

animal and social categories are highly marked in language 

(Gelman et al., 2010; Gelman & Heyman, 1999; Rhodes et 

al., 2012; Waxman, 2010), so the general tendency to defer 

to adult linguistic experts may contribute to their view of both 

categories as being objectively determined. Finally, the 

tendency to focus on complex, relation-based evidence may 

be especially crucial to developing anti-essentialist views of 

social categories, given how the socially constructed nature 

of social categories is often defined by complex sociocultural 

processes (Cimpian & Salomon, 2014). 

The participants included in the present study were all 

English-speaking children recruited from the United States. 

This limitation not only constrains the generalizability of the 

present findings (Cheon et al., 2020; Roberts et al., 2020), but 

also poses a set of important questions about the role of 

culture for future research. The set of conceptual biases tested 

here are widely held, but not culturally invariant. For 

example, people from more collectivist cultures are more 

likely to defer to authority (Li et al., 2019) but also less likely 

to infer to a single intrinsic, object-based cause (Carstensen 

et al., 2019). Therefore, future cross-cultural research could 

further illuminate how essentialist beliefs may develop from 

an interplay of developmental, cognitive, and cultural 

processes. In addition, in future work, it will be helpful to 

pinpoint if these cognitive biases predict variation in 

essentialism, even accounting for individual variation in 

verbal abilities, executive functions, or other more domain-

general cognitive capacities. Until then, the present study 

reveals four cognitive precursors that predict the early 

trajectory of biological and social essentialist beliefs, thus 

providing support for a constructivist account of the 

development of essentialism. 

Acknowledgments 

This research was supported by the James S. McDonnell 

Foundation under Grant #24-91551-WSQPG-R4993. Yian 

Xu was supported by the John Templeton Foundation with a 

postdoctoral subaward (#S-001392) through the Developing 

Belief Network Project. We thank Silvia Gui, Cecilia Shi, 

Angela Sorenson, and Wendy Wang for help with stimuli 

creation and data processing. We are grateful for the families 

who participated, as well as members of the Conceptual 

Development and Social Cognition Lab for helpful feedback. 

References 

Astuti, R., Solomon, G., & Carey, S. (2004). Constraints on 

conceptual development. A case study of the acquisition of 

folkbiological and folksociologial knowledge in 

Madagascar. Monographs of the Society for Research in 

3878



Child Development, 69, 1-161. 

https://doi.org/10.1111/j.0037-976X.2004.00296.x 

Atran, S. (1998). Taxonomic ranks, generic species, and core 

memes. Behavioral and Brain Sciences, 21(4), 593–604. 

https://doi.org/10.1017/s0140525x98481275 

Atran, S., Medin, D., Lynch, E., Vapnarsky, V., Ek', E. U., & 

Sousa, P. (2001). Folkbiology doesn't come from 

folkpsychology: Evidence from Yukatek Maya in cross-

cultural perspective. Journal of Cognition and Culture, 1, 

3-42. https://doi.org/10.1163/156853701300063561 

Bastian, B., & Haslam, N. (2006). Psychological essentialism 

and stereotype endorsement. Journal of Experimental 

Social Psychology, 42(2), 228-235. 

https://doi.org/10.1016/j.jesp.2005.03.003 

Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). 

Fitting linear mixed-effects models using lme4. Journal of 

Statistical Software, 67(1), 1–48. 

https://doi.org/10.48550/arXiv.1406.5823 

Birnbaum, D., Deeb, I., Segall, G., Ben‐Eliyahu, A., & 

Diesendruck, G. (2010). The development of social 

essentialism: The case of Israeli children’s inferences 

about Jews and Arabs. Child Development, 81(3), 757-

777. https://doi.org/10.1111/j.1467-8624.2010.01432.x 

Bogart, K. R., Rosa, N. M., & Slepian, M. L. (2018). Born 

that way or became that way: Stigma toward congenital 

versus acquired disability. Group Processes & Intergroup 

Relations, 22(4), 594–612. 

https://doi.org/10.1177/1368430218757897 

Brandone, A. C. (2017). Changes in beliefs about category 

homogeneity and variability across childhood. Child 

Development, 88(3), 846–866. 

https://doi.org/10.1111/cdev.12616 

Carstensen, A., Zhang, J., Heyman, G. D., Fu, G., Lee, K., & 

Walker, C. M. (2019). Context shapes early diversity in 

abstract thought. Proceedings of the National Academy of 

Sciences, 116(28), 13891–13896. 

https://doi.org/10.1073/pnas.1818365116 

Chalik, L., Leslie, S.-J., & Rhodes, M. (2017). Cultural 

context shapes essentialist beliefs about religion. 

Developmental Psychology, 53(6), 1178–1187. 

https://doi.org/10.1037/dev0000301 

Cheon, B. K., Melani, I., & Hong, Y. Y. (2020). How USA-

centric is psychology? An archival study of implicit 

assumptions of generalizability of findings to human 

nature based on origins of study samples. Social 

Psychological and Personality Science, 11(7), 928-937. 

https://doi.org/10.1177/1948550620927269 

Cimpian, A., & Salomon, E. (2014). The inherence heuristic: 

An intuitive means of making sense of the world, and a 

potential precursor to psychological essentialism. 

Behavioral and Brain Sciences, 37(5), 461–480. 

https://doi.org/10.1017/s0140525x13002197 

Davoodi, T., Soley, G., Harris, P., & Blake, P. (2020). 

Essentialization of social categories across development in 

two cultures. Child Development, 91(1), 289-306. 

https://doi.org/10.1111/cdev.13209 

Deeb, I., Segall, G., Birnbaum, D., Ben-Eliyahu, A., & 

Diesencruck, G. (2011). Seeing isn’t believing: The effect 

of intergroup exposure on children’s essentialist beliefs 

about ethnic categories. Journal of Personality and Social 

Psychology, 101(6), 1139–1156. https://doi.org/ 

10.1037/a0026107 

Diesendruck, G., Goldfein-Elbaz, R., Rhodes, M., Gelman, 

S., & Neumark, N. (2013). Cross-cultural differences in 

children’s beliefs about the objectivity of social categories. 

Child Development, 84(6), 1906–1917. 

https://doi.org/10.1111/cdev.12108 

Gelman, S. A. (2003). The essential child: Origins of 

essentialism in everyday thought. Oxford University Press. 

https://doi.org/10.1093/acprof:oso/9780195154061.001.0

001 

Gelman, S. A. (2004). Psychological essentialism in children. 

Trends in Cognitive Sciences, 8(9), 404–409. 

https://doi.org/10.1016/j.tics.2004.07.001 

Gelman, S. A., Collman, P., & Maccoby, E. E. (1986). 

Inferring properties from categories versus inferring 

categories from properties: The case of gender. Child 

Development, 57(2), 396. https://doi.org/10.2307/1130595 

Gelman, S. A., & Heyman, G. D. (1999). Carrot-eaters and 

creature-believers: The effects of lexicalization on 

children's inferences about social 

categories. Psychological Science, 10(6), 489-493. 

https://doi.org/10.1111/1467-9280.00194 

Gelman, S. A., & Marchak, K. A. (2020). Do our intuitions 

mislead us? The role of human bias in scientific inquiry. In 

K. McCain & K. Kampourakis (Eds.), What is scientific 

knowledge? An introduction to contemporary 

epistemology of science. New York, NY: Routledge. 

Gelman, S. A., & Markman, E. M. (1986). Categories and 

induction in young children. Cognition, 23(3), 183–209. 

https://doi.org/10.1016/0010-0277(86)90034-x 

Gelman, S. A., & Raman, L. (2003). Preschool children use 

linguistic form class and pragmatic cues to interpret 

generics. Child Development, 74, 308–325. https://doi.org/ 

10.1111/1467-8624.00537 

Gelman, S. A., & Rhodes, M. (2012). Two-thousand years of 

stasis: How psychological essentialism impedes 

evolutionary understanding. In K. R. Rosengren, S. Brem, 

E. M. Evans, & G. Sinatra (Eds.), Evolution challenges: 

Integrating research and practice in teaching and learning 

about evolution. New York, NY: Oxford University Press. 

http://dx.doi.org/10.1093/acprof:oso/9780199730421.003.

0001 

Gelman, S. A., & Roberts, S. O. (2017). How language 

shapes the cultural inheritance of categories. Proceedings 

of the National Academy of Sciences, 114(30), 7900-7907. 

https://doi.org/10.1073/pnas.1621073114 

Gelman, S. A., & Taylor, M. G. (2000). Gender essentialism 

in cognitive development. In P. H. Miller, & E. 

KofskyScholnick (Eds.), Toward a feminist developmental 

psychology. Florence, KY: Taylor & Frances. 

Gelman, S. A., Ware, E. A., & Kleinberg, F. (2010). Effects 

of generic language on category content and structure. 

3879



Cognitive Psychology, 61(3), 273–301. 

https://doi.org/10.1016/j.cogpsych.2010.06.001 

Gelman, S. A., & Wellman, H. M. (1991). Insides and 

essences: Early understandings of the non- obvious. 

Cognition, 38(3), 213–244. https://doi.org/10.1016/0010-

0277(91)90007-q 

Gil-White, F. J. (2001). Are ethnic groups biological 

“species” to the human brain? Essentialism in our 

cognition of some social categories. Current 

Anthropology, 42(4), 515–554. 

https://doi.org/10.1086/321802 

Giles, J. W., Legare, C., & Samson, J. E. (2008). 

Psychological essentialism and cultural variation: 

Children's beliefs about aggression in the United States and 

South Africa. Infant and Child Development: An 

International Journal of Research and Practice, 17(2), 

137-150. https://doi.org/10.1002/icd.537 

Goodman, N. (1955). Fact, fiction, and forecast. Cambridge, 

MA: Harvard University Press. 

Gopnik, A., & Wellman, H. M. (2012). Reconstructing 

constructivism: Causal models, Bayesian learning 

mechanisms, and the theory theory. Psychological 

Bulletin, 138(6), 1085–1108. 

https://doi.org/10.1037/a0028044 

Haslam, N. (2017). The origins of lay theories: The case of 

essentialist beliefs. In C. M. Zedelius, B. C. N. Müller, & 

J. W. Schooler (Eds.), The science of lay theories: How 

beliefs shape our cognition, behavior, and health. Cham, 

Switzerland: Springer International. 

Haslam, N., & Levy, S. R. (2006). Essentialist beliefs about 

homosexuality: Structure and implications for prejudice. 

Personality and Social Psychology Bulletin, 32(4), 471–

485. https://doi.org/10.1177/0146167205276516 

Haslam, N., Rothschild, L., & Ernst, D. (2002). Are 

essentialist beliefs associated with prejudice? British 

Journal of Social Psychology, 41(1), 87–100. 

https://doi.org/10.1348/014466602165072 

Hirschfeld, L. A. (1995). Do children have a theory of race? 

Cognition, 54(2), 209–252. https://doi.org/10.1016/0010-

0277(95)91425-r 

Hirschfeld, L. A. (1996). Anthropology, psychology, and the 

meanings of social causality. In D. Sperber, D. Premack, & 

A. J. Premack (Eds.), Causal cognition: A 

multidisciplinary debate. Oxford University Press. 

https://doi.org/10.1093/acprof:oso/9780198524021.003.0

011 

Hodson, G., & Skorska, M. N. (2015). Tapping generalized 

essentialism to predict outgroup prejudices. British Journal 

of Social Psychology, 54(2), 371–382. 

https://doi.org/10.1111/ bjso.12083 

Jaswal, V. K. (2004). Don’t believe everything you hear: 

Preschoolers’ sensitivity to speaker intent in category 

induction. Child Development, 75(6), 1871–1885. 

https://doi.org/ 10.1111/j.1467-8624.2004.00822.x 

Jaswal, V. K. (2007). The effect of vocabulary size on 

toddlers’ receptiveness to unexpected testimony about 

category membership. Infancy, 12(2), 169–187. 

https://doi.org/ 10.1111/j.1532-7078.2007.tb00239.x 

Jayaratne, T. E., Ybarra, O., Sheldon, J. P., Brown, T. N., 

Feldbaum, M., Pfeffer, C. A., & Petty, E. M. (2006). White 

Americans' genetic lay theories of race differences and 

sexual orientation: Their relationship with prejudice 

toward Blacks, and gay men and lesbians. Group 

Processes & Intergroup Relations, 9(1), 77-94. 

https://doi.org/10.1177/1368430206059863 

Kalish, C. (1998). Reasons and causes: Children's 

understanding of conformity to social rules and physical 

laws. Child Development, 69(3), 706-720. 

https://doi.org/10.1111/j.1467-8624.1998.tb06238.x 

Leslie S.-J. (2013). Essence and natural kinds: When science 

meets preschooler intuition. In Gendler T. S., Hawthorne J. 

(Eds.), Oxford studies in epistemology (Vol. 4). Oxford 

University Press. 

Li, P. H., Harris, P. L., & Koenig, M. A. (2019). The role of 

testimony in children’s moral decision making: Evidence 

from China and United States. Developmental Psychology, 

55(12), 2603–2615. https://doi.org/10.1037/dev0000839 

Macario, J. F., Shipley, E. F., & Billman, D. O. (1990). 

Induction from a single instance: Formation of a novel 

category. Journal of Experimental Child Psychology, 

50(2), 179–199. https://doi.org/10.1016/0022-

0965(90)90038-a 

Mandalaywala, T. M., Amodio, D. M., & Rhodes, M. (2017). 

Essentialism promotes racial prejudice by increasing 

endorsement of social hierarchies. Social Psychological 

and Personality Science, 9(4), 461–469. 

https://doi.org/10.1177/1948550617707020 

Mayr, E. (1982). The growth of biological thought: Diversity, 

evolution, and inheritance. Cambridge, MA: Harvard 

University Press. 

Medin, D. L., & Atran, S. (2004). The Native Mind: 

Biological Categorization and Reasoning in Development 

and Across Cultures. Psychological Review, 111(4), 960–

983. https://doi.org/10.1037/0033-295X.111.4.960 

Medin, D. L., & Ortony, A. (1989). Psychological 

essentialism. In S. Vosniadou & A. Ortony (Eds.), 

Similarity and analogical reasoning. Cambridge 

University Press. 

https://doi.org/10.1017/CBO9780511529863.009 

Newman, G. E., Herrmann, P., Wynn, K., & Keil, F. C. 

(2008). Biases towards internal features in infants’ 

reasoning about objects. Cognition, 107(2), 420-432. 

https://doi.org/10.1016/j.cognition.2007.10.006 

Pauker, K., Carpinella, C., Meyers, C., Young, D. M., & 

Sanchez, D. T. (2018). The role of diversity exposure in 

Whites’ reduction in race essentialism over time. Social 

Psychological and Personality Science, 9(8), 944-952. 

https://doi.org/10.1177/1948550617731496 

Pauker, K., Xu, Y., Williams, A., & Biddle, A. M. (2016). 

Race essentialism and social con- textual differences in 

children’s racial stereotyping. Child Development, 87(5), 

1409–1422. https://doi.org/10.1111/cdev.12592 

3880



Pearl, R. L., & Lebowitz, M. S. (2014). Beyond personal 

responsibility: Effects of causal attributions for overweight 

and obesity on weight-related beliefs, stigma, and policy 

support. Psychology & Health, 29(10), 1176–1191. 

https://doi.org/10.1080/08870446. 2014.916807 

Pehrson, S., Brown, R., & Zagefka, H. (2009). When does 

national identification lead to the rejection of immigrants? 

Cross-sectional and longitudinal evidence for the role of 

essentialist in-group definitions. British Journal of Social 

Psychology, 48(1), 61–76. https://doi. 

org/10.1348/014466608x288827 

Rhodes, M., & Gelman, S. A. (2009). A developmental 

examination of the conceptual structure of animal, artifact, 

and human social categories across two cultural contexts. 

Cognitive Psychology, 59(3), 244–274. 

https://doi.org/10.1016/j.cogpsych.2009.05.001 

Rhodes, M., Gelman, S. A., & Karuza, J. C. (2014). Preschool 

ontology: The role of beliefs about category boundaries in 

early categorization. Journal of Cognition and 

Development, 15(1), 78–93. 

https://doi.org/10.1080/15248372.2012.713875 

Rhodes, M., Leslie, S.-J., Bianchi, L., & Chalik, L. (2018). 

The role of generic language in the early development of 

social categorization. Child Development, 89(1), 148–155. 

https://doi.org/10.1111/cdev.12714 

Rhodes, M., Leslie, S.-J., & Tworek, C. M. (2012). Cultural 

transmission of social essentialism. Proceedings of the 

National Academy of Sciences, 109(34), 13526–13531. 

https://doi.org/10.1073/pnas.1208951109 

Rhodes, M., & Mandalaywala, T. M. (2017). The 

development and developmental consequences of social 

essentialism. Wiley Interdisciplinary Reviews: Cognitive 

Science, 8(4), 1–18. https://doi.org/10.1002/wcs.1437 

Rhodes, M., & Moty, K. (2020). What is social essentialism 

and how does it develop?. Advances in Child Development 

and Behavior, 59, 1-30. 

https://doi.org/10.1016/bs.acdb.2020.05.001 

Rhodes, M., Rizzo, M. T., Foster-Hanson, E., Moty, K., 

Leshin, R. A., Wang, M., ... & Ocampo, J. D. (2020). 

Advancing developmental science via unmoderated remote 

research with children. Journal of Cognition and 

Development, 21(4), 477-493. 

https://doi.org/10.1080/15248372.2020.1797751 

Roberts, S. O., Bareket-Shavit, C., Dollins, F. A., Goldie, P. 

D., & Mortenson, E. (2020). Racial inequality in 

psychological research: Trends of the past and 

recommendations for the future. Perspectives on 

Psychological Science, 15(6), 1295-1309. 

https://doi.org/10.1177/1745691620927709 

Roberts, S. O., Ho, A. K., Rhodes, M., & Gelman, S. A. 

(2017). Making boundaries great again: Essentialism and 

support for boundary-enhancing initiatives. Personality 

and Social Psychology Bulletin, 43(12), 1643–1658. 

https://doi.org/10.1177/0146167217724801 

Rothbart, M., & Taylor, M. (1992). Category labels and 

social reality: Do we view social categories as natural 

kinds? In G. R. Semin & K. Fiedler (Eds.), Language, 

interaction and social cognition. Sage Publications, Inc. 

Smyth, K., Feeney, A., Eidson, R. C., & Coley, J. D. (2017). 

Development of essentialist thinking about religion 

categories in Northern Ireland (and the United States). 

Developmental Psychology, 53(3), 475–496. 

https://doi.org/10.1037/dev0000253 

Sousa, P., Atran, S., & Medin, D. (2002). Essentialism and 

folkbiology: Evidence from Brazil. Journal of Cognition 

and Culture, 2(3), 195-223. 

https://doi.org/10.1163/15685370260225099 

Taylor, M. G. (1996). The development of children’s beliefs 

about social and biological aspects of gender differences. 

Child Development, 67(4), 1555–1571. 

https://doi.org/10.1111/j.1467-8624.1996.tb01814.x 

Taylor, M. G., Rhodes, M., & Gelman, S. A. (2009). Boys 

will be boys; cows will be cows: Children’s essentialist 

reasoning about gender categories and animal species. 

Child Development, 80(2), 461–481. 

https://doi.org/10.1111/j.1467-8624.2009.01272.x 

Walker, C. M., & Gopnik, A. (2014). Toddlers infer higher-

order relational principles in causal learning. 

Psychological Science, 25(1), 161–169. 

https://doi.org/10.1177/0956797 613502983 

Waxman, S. R. (2010). Names will never hurt me? Naming 

and the development of racial and gender categories in 

preschool-aged children. European Journal of Social 

Psychology, 40(4), 593–610. 

https://doi.org/10.1002/ejsp.732 

Waxman, S., Medin, D., & Ross, N. (2007). Folkbiological 

reasoning from a cross-cultural developmental perspective: 

Early essentialist notions are shaped by cultural beliefs. 

Developmental Psychology, 43(2), 294–308. 

https://doi.org/10.1037/0012-1649.43.2.294 

Xu, F. (2019). Towards a rational constructivist theory of 

cognitive development. Psychological Review, 126(6), 

841–864. https://doi.org/10.1037/rev0000153 

Xu, Y., Wen, F., Zuo, B., & Rhodes, M. (2023). Social 

essentialism in the United States and China: How social 

and cognitive factors predict within-and cross-cultural 

variation in essentialist thinking. Memory & 

Cognition, 51(3), 681-694. 

https://doi.org/10.3758/s13421-022-01306-1 

Yzerbyt, V., Corneille, O., & Estrada, C. (2001). The 

interplay of subjective essentialism and entitativity in the 

formation of stereotypes. Personality and Social 

Psychology Review, 5(2), 141–155. 

https://doi.org/10.1207/s15327957pspr0502_5 

Zagefka, H., Nigbur, D., Gonzales, R., & Tip, L. (2013). Why 

does ingroup essentialism increase prejudice against 

minority members? International Journal of Psychology, 

48, 60–68. https://doi.org/10.1080/00207594.2012.729841 

 

 

 

 

 

3881


	The Cognitive Precursors of Early Developing Essentialist Beliefs
	Michelle Wang1 (mmw531@nyu.edu), Yian Xu2 (yxu11@kennesaw.edu), Kelsey Moty1 (moty@nyu.edu), Marjorie Rhodes1 (marjorie.rhodes@nyu.edu)
	Abstract
	Methods
	Participants
	Procedures
	Measures
	Essentialism Measures We included four measures of children’s essentialist beliefs about animals and humans. In both conditions, children indicated their beliefs about a novel category (“Zarpies”). The script for the two conditions was identical; the ...

	Analytic Strategy

	Results
	Discussion
	Acknowledgments
	References



