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Princeton, NJ 08540 USA 

Tania Lombrozo (lombrozo@princeton.edu) 
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Abstract 
Do people attribute functions to gendered social categories? 
(For instance, is there something men or mothers are for?) And 
if so, do such attributions of function have consequences for 
normative judgments about what members of these social 
categories ought to do? In the current study, participants (N = 
366) rated their agreement with 15 statements about the “true 
functions” of different social categories, in triads of matched 
masculine, feminine, and superordinate categories (e.g., 
fathers, mothers, and parents). Participants endorsed functional 
claims more for some social categories (e.g., parents) than 
others (e.g., kids), and their background beliefs about gender 
predicted variation in functional reasoning. However, across 
categories, participants judged that fulfilling true functions was 
‘natural’ for members of the category, and they judged that 
category members ought to fulfill their true functions. 

Keywords: social cognition, functional explanations, 
normative judgments, gender, essentialism 

Introduction 
From childhood, people tend to think of human-made 
artifacts as serving some function or purpose (Rips, 1989). 
Although even young children understand that people make 
artifacts but not natural kinds (Gelman & Markman, 1987; 
Springer & Keil, 1989), people sometimes extend functional 
reasoning to aspects of the natural world (Kelemen, 1999a; 
Lombrozo & Rehder, 2012): young children avow that lions 
are for going in the zoo (Kelemen, 1999c), and many adults 
agree that trees exist to produce oxygen (Kelemen & Rosset, 
2009; Kelemen et al., 2013; Roberts et al., 2021). These 
beliefs about functions seem to arise from people’s 
background beliefs about the origins of different kinds of 
things and their features. For example, function attributions 
about artifacts are grounded in background knowledge that 
humans create artifacts for specific purposes (e.g., people 
make knives to cut things; Bloom; 1996). Function 
attributions about the natural world (e.g., that bees exist to 
make honey) can rest on beliefs in a divine creator, but they 
can also stem from common attributions of agency to nature 
and assumptions about natural selection (Barnes et al., 2017; 
Gregory, 2009; Kelemen, 2004; Kelemen & Rosset, 2009; 
Kelemen et al., 2013; Lombrozo & Carey, 2006; Lombrozo 
& Shtulman, 2006; Mayr, 1982; Shtulman, 2006, 2017; Ware 
& Gelman, 2014).  

    Regardless of their source, such attributions of function 
bring with them a normative standard against which category 
members can be judged: as better or worse at fulfilling their 
function. This can in turn license beliefs about how things 
ought to be (Aristotle, ca. 350 B.C.E./1996; Foster-Hanson & 
Lombrozo, 2021; Lane, 2020). For example, believing that 
knives are for cutting, or that bees are for making honey, can 
lead people to think there is something wrong with a knife or 
a bee that fails to fulfill its function (DiYanni & Kelemen, 
2005) or even that it is no longer a knife or a bee at all (Rose 
& Nichols, 2019; 2020). Here we ask whether this form of 
functional reasoning extends to social categories, and in 
particular to gender categories such as mothers and men. Do 
people tend to think of such categories of humans in terms of 
functions, such as protecting others, living a fulfilling life, or 
raising children? And if so, what are the consequences of 
such functional reasoning for judgments of how members of 
these categories ought to behave? (Ought men to protect, and 
mothers to nurture?) 

While a great deal of prior work shows that people explain 
the intentional behaviors of individuals in terms of functions 
and goals (e.g., a person might cross the street to get to the 
other side; Heider, 1958; Malle, 2011), less is known about 
functional reasoning concerning groups of individuals. At the 
level of the whole species, there is evidence for some 
functional reasoning (Lewry et al., 2021), in that many people 
endorse the view that humans as a species exist to serve a 
function (e.g., to reproduce). Moreover, this belief is 
associated with judging that it is morally wrong for an 
individual human to choose not to fulfill this function (e.g., 
to choose not to reproduce). There is also evidence that at the 
more fine-grained level of social roles (e.g., doctor, 
comedian, babysitter, and so on), many categories are 
associated with clear functions in society (e.g., the function 
of doctors is the help people who are sick). These features 
play a role in both classification and normative judgments 
about what people ought to do (e.g., Kalish, 2012; Kalish & 
Lawson; 2008; Knobe et al., 2013; Del Pinal & Reuter, 2017).  

Generalizing from social roles to social categories more 
broadly, we might expect people to attribute functions to 
categories such as men and mothers, and to judge that men 
and mothers ought to behave in ways that fulfill their 
corresponding functions. One aim of this paper is to evaluate 
whether this is indeed the case. A deeper aim, however, is to 
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better understand the causes and consequences of such 
attributions of function. For these questions, gender 
categories are particularly promising for several reasons. 

First, there is likely to be variation across gender categories 
in the extent to which people adopt a functional perspective, 
and additionally in the functions they ascribe. Mothers and 
fathers are relational categories (Gentner & Kurtz, 2005) with 
plausible functions associated with raising children, but what 
are the functions of entity categories such as boys or girls? 
Variation across categories in functional reasoning could 
reflect differences in the extent to which people view them as 
relational. Second, different gender categories also likely 
vary in how people think of them—and their functions—as 
biological or “natural.” From at least age 3, children and 
adults tend to believe that gender marks essentially different 
kinds of people that exist in nature (Gelman & Taylor, 2000), 
and they expect gender differences in behavior to emerge 
naturally (Meyer & Gelman, 2016). One hypothesis we 
explore is that beliefs about the “natural” go hand in hand 
with beliefs about the “functional,” such that (for example) 
believing it is natural for mothers to care for children predicts 
viewing caring for children as a function of mothers. 

Gender categories are also a useful test case because there 
is likely to be variation in judgments across the individuals 
making those judgments. Many forms of sexism are 
characterized by beliefs that men and women serve distinct 
functions in society (Glick & Fiske, 1996; 1999), and 
individual variation in these beliefs is reflected in people’s 
behavior in both their personal (e.g., Eastwick et al., 2006) 
and professional lives (e.g., Cassidy & Krendl, 2019). 
Similarly, individual people might vary in how much they 
think of categories such as men and women as relational, with 
complementary roles and functions in society. There is also 
documented variation in the extent to which different people 
“essentialize” gender categories (Fast & Olson, 2018; 
Skewes et al., 2018), and people who hold stronger gender 
essentialist beliefs exhibit more support for gender 
discrimination and more backlash towards gender 
nonconformity (Kray et al., 2017; Skewes et al., 2018). One 
hypothesis we explore is that variation in sexism and gender 
essentialism predicts variation in functional reasoning about 
social categories involving gender. Specifically, we 
hypothesized that sexist and gender essentialist beliefs might 
be correlated with endorsing different functions for men and 
women (i.e., more gender stratification). 

Finally, gender categories are an ideal test case for 
investigating normative beliefs about how category members 
ought to behave. There is already evidence to suggest that 
essentialist beliefs shape normative judgments, for example 
by absolving actors of blameworthiness for bad actions that 
are “natural” and therefore deemed beyond their control 
(including male infidelity or even rape; Dar-Nimrod et al., 
2011; Ismail et al., 2012; see also Brescoll & LaFrance, 
2004). Is it also the case that functional reasoning drives 

 
1 A total of 16 themes emerged in participants’ generated 

functions, however we omitted functions related to God’s design as 

normative expectations about gender? For instance, are 
mothers and fathers judged similarly in whether they ought 
to fulfill their category-specific functions (e.g., raising 
children or providing for their families)? 
   In the study reported below, we consider the causes and 
consequences of functional reasoning about social categories. 
We focus on categories with masculine and feminine 
subordinates (such as parents: mothers & fathers; kids: girls 
& boys) as an ideal test case for socially-consequential 
categories about which we are likely to see relevant variation 
in functional reasoning. Using such categories, we ask: (1) 
Do people think of social categories as having “true 
functions” and, if so, how do these function attributions vary 
across different categories? (2) Do attributions of function 
vary across individuals with different background beliefs and 
ideologies?  (3) Are beliefs about functions correlated with 
normative judgments about how members of social 
categories ought to be, above and beyond estimations of 
feature prevalence? 

Method 
Pretest  
In order to generate a list of possible functions associated 
with different social categories, we first asked a separate 
group of participants to answer the open-ended question, 
“What is the true function of [social category]?” We recruited 
120 adults from Prolific (54 female, 65 male, 1 non-binary; 
Mage = 36). Participants were tested using Qualtrics and 
received $0.50 for participating. All study procedures for this 
and the main study were approved by the Institutional Review 
Board of the authors’ university.  
    Each participant in the pretest was randomly assigned to 
generate a list of 1-3 “true functions” for a single social 
category, out of 12 possible categories (mothers, fathers, 
parents, women, men, people, females, males, humans, girls, 
boys, and kids). We selected these categories because they 
could be structured into four triads, each consisting of one 
superordinate category (e.g., parents) and matched masculine 
and feminine subordinate categories (e.g., fathers, mothers). 
Participants’ generated functions were then coded into 
common themes using keyword search and checked for 
accuracy by the first author (all data and analysis code for 
both the pretest and the main study are available on OSF,  
https://osf.io/nvjxa/). This yielded a list of the most common 
functions attributed to each social category, which resulted in 
the set of 15 unique functions used in the main study1 (given 
repeated functions across the categories; see Figure 1).  
 
Participants  
We calculated the desired sample size for the study by 
conducting a power analysis for general linear regression 
using the pwr.f2.test function in the (“pwr” package; 
Champely et al., 2020), including a moderate effect size and 

this captured a different type of functional reasoning than the focus 
here. The remaining 15 functions were included in the main study.  
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80% power, with the number of covariates as four in order to 
allow sufficient power to test the hypotheses described in our 
preregistration (see https://osf.io/3fk7p). This calculation 
suggested a sample size of 84 participants per triad, so we 
recruited 93 participants per triad, none of whom participated 
in the pretest, to allow for possible drops. Of our total 
recruited sample of 372 participants (across four triads), 2 did 
not complete the study and 4 were excluded for incorrectly 
answering more than 1 out of 3 attention check questions, as 
described in our preregistration plan. This left 366 
participants (198 female, 150 male, 11 non-binary; 4 
transgender; 1 gender non-conforming; 2 other; Mage = 36). 
Participants were recruited using Prolific and tested using 
Qualtrics; they were paid $2.50. 
  
Procedure  
Participants rated their agreement with a set of statements 
about the true functions of matched triads of social 
categories, based on the functions generated by participants 
in the pretest. For example, participants rated how much they 
agreed with the statement, “The true function of fathers is to 
care for children.” These statements were rated on a 1-7 
Likert scale (1 = “Strongly disagree”, 7 = “Strongly agree”). 
Participants were randomly assigned to make judgments 
about all three categories within one of the four triads 
(parents, kids, humans, and people). All participants made 
judgments about the two subordinate (gendered) categories 
first, in random order, followed by judgments about the 
superordinate category.  

Participants also rated on 1-7 Likert scales (1) how 
prevalent they thought fulfilling each function is among 
members of the category (e.g., “In general, how many fathers 
do you think care for children?”) (2) how natural it is for the 
category (e.g., “How natural is it for fathers to care for 
children?”), and (3) how much members of the category 
ought to fulfill each function (e.g., “How much do you think 
fathers ought to care for children?”). 

At the end of the study, we also measured participants’ 
ideological beliefs about gender using the Ambivalent 
Sexism Inventory (Glick & Fiske, 1996; 1999) and Gender 
Essentialism Scale (Skewes et al., 2018). 

Results 
We report the subset of pre-registered analyses that bear on 
our three motivating questions: (1) Whether people think of 
social categories in functional terms and, if so, how function 
attributions vary across different categories; (2) How 
attributions of function vary across individuals; and (3) 
Whether beliefs about functions predict normative judgments 
about how members of social categories ought to be. 
Analyses that were not pre-registered are flagged as 
exploratory.  
 
Function Attributions Vary Across Categories  
Figure 1 reports the mean level of endorsement for each 
function statement, subdivided by triad and by level within 

each triad. As the figure shows, function endorsement was 
variable but high: all categories had items for which mean 
function endorsement was significantly above the scale mid-
point (i.e., “neither agree nor disagree”). 

To compare overall function endorsement across 
categories, we analyzed agreement with function statements 
as the dependent variable in exploratory linear mixed models 
(with the lme4 package; Bates et al., 2015), including triad 
and level as predictors and random intercepts for each 
participant and function. (The order in which participants 
made judgments about subordinate masculine and feminine 
categories was not significant in any model and is excluded.) 
We report the results of Likelihood Ratio Tests. Participants’ 
endorsement of functions varied by both triad and level (i.e., 
masculine, feminine, superordinate; 2-way interaction, 𝑋! (6) 
= 324.17, p < .001). The highest overall function ratings were 
for the category parents, and the lowest for kids (see Figure 
1). Effects of level were inconsistent across triads.  
 

Figure 1: Mean endorsement of “true functions” by 
category, with 95% CIs. Panels show the four triads. 

 
Functions Vary in Homogeneity Across Categories  
In addition to variation in the strength of function 
endorsement, categories might vary in homogeneity – that is, 
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in the extent to which function attributions are consistent 
across participants. One of our pre-registered hypotheses was 
that participants’ judgments about the functions of mothers 
would be more homogenous than judgments about any other 
category. To test this, we compared variances in participants’ 
responses across categories using Levene’s tests (with the car 
package; Fox & Weisberg, 2019). This analysis revealed a 
significant effect of category on homogeneity, F(11, 16458) 
= 102.87, p < .001, with endorsement of the true function of 
mothers more homogenous (Mresidual = 0.89) than that of all 
other categories except parents (Mresidual = 0.86; all other 
categories: Mresiduals = 0.92 to 1.19). Also as predicted, 
participants’ total endorsement of reproductive functions as 
the “true function” of mothers (top-rated functions: caring for 
children, teaching children, and providing guidance) was 
higher than their total endorsement for all other non-
reproductive functions (Mdiff = 0.15), but they showed the 
opposite pattern for every other social category tested—
including fathers and parents (Mdiffs = -0.07 to -1.55). 
 
Functions Are Natural  
To better understand the sources of function attributions 
across categories, we performed additional exploratory linear 
mixed models predicting endorsement of each function 
statement from ratings of both its prevalence and its 
naturalness. These models included triad and level as 
predictors, and random intercepts for both participants and 
function items. In these analyses, participants’ ratings of how 
“natural” it is to fulfill a function predicted their agreement 
with the claim that it was the category’s “true function” (𝑋! 
(1) = 3067.85, p < .001), above and beyond beliefs about the 
behavior’s prevalence (𝑋! (1) = 316.32, p < .001), across all 
social categories tested (all simple slopes, p < .001). Thus, 
judgments that fulfilling a given function is “natural” went 
hand in hand with attributing that function to the category. 
 
Naturalness and Prevalence Vary Across Categories  
Across categories, there was also variation in participants’ 
beliefs about the prevalence (2-way triad x level interaction, 
𝑋! (6) = 285.63, p < .001), and naturalness of functions (2-
way triad x level interaction, 𝑋! (6) = 444.92, p < .001). In 
follow-up exploratory linear mixed models including only 
the top three highest-rated functions for each category, and 
excluding superordinate categories for comparison across 
gendered categories, participants rated mothers’ top 
functions as more prevalent than fathers’ (pairwise contrast, 
p < .001) but gave similar prevalence estimates for gendered 
pairs in all other triads (all ps > .10; 2-way triad x level 
interaction, 𝑋! (3) = 12.15, p < .001). Naturalness judgments 
showed only a main effect of level (𝑋! (1) = 6.99, p = .008), 
with participants rating category functions as more natural for 
feminine categories than masculine categories (pairwise 
contrast, p = .008), and a main effect of triad (𝑋! (3) = 4.66, 
p = .003), with participants rating the top functions of parents 
as more natural than the functions of both kids (pairwise 
contrast, p = .04) and people (pairwise contrast, p = .007).  

Ideology Predicts Varied Function Attributions   
We hypothesized that gender stratification, or overall 
differences in the endorsement of each function as the true 
function of paired masculine and feminine categories, would 
be positively correlated with participants’ ideological beliefs 
including gender essentialism and benevolent sexism. To test 
this prediction, we computed a gender stratification score for 
each participant by subtracting their function ratings for the 
masculine category from their ratings for the feminine 
category for each function item, then taking the absolute 
value of the difference to create item-level difference scores 
per participant. We also averaged participants’ responses on 
the Gender Essentialism Scale (Skewes et al., 2018) and 
responses to benevolent sexism items from the Ambivalent 
Sexism Inventory (Fiske & Glick, 1999) into composites. We 
then analyzed participants’ gender stratification scores using 
backward stepwise regression with the step function (in the 
lmerTest package; Kuznetsova et al., 2017); the full model 
included triad and each ideological belief as a main and 
interactive (with triad) effect and random intercepts for 
function items. 

In the reduced model, there were significant 2-way 
interactions between triad and gender essentialism, F(3, 
5464) = 5.47, p < .001, and between triad and benevolent 
sexism, F(3, 5464) = 7.54, p < .001. Although both gender 
essentialism and benevolent sexism were positively 
correlated with gender stratification overall, the different 
ideological beliefs played different roles across triads (Figure 
2). Gender essentialism predicted endorsement of more 
stratified functions only for boys vs. girls (kids triad, simple 
slope = .11, p < .001) and males vs. females (humans triad, 
simple slope = .15, p < .001; all other ps < .05). In contrast, 
benevolent sexism predicted endorsement of more stratified 
functions only for men vs. women (people triad, simple slope 
= .10, p < .001; all other ps < .05). Participant beliefs did not 
predict more stratified function attributions for parents, likely 
due to ceiling effects (see Figure 1). The pattern of results 
was unchanged if the behavior item “having babies” (which 
was rarely endorsed for masculine categories) was omitted.  

 

 
Figure 2: Gender stratification in endorsement of the “true 
function” of each gendered category, by benevolent sexism 
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(top row) and gender essentialism (bottom row). Lines are 
group means with 95% CIs; small circles show individual 

participant scores. Columns show the four triads. 
 
These results suggest that expecting functions to vary 

between gender categories because of different biological 
essences might be distinct from expectations that gender roles 
entail specific functions in society. We address this 
interpretation further in the Discussion. 

The Consequences of Functional Reasoning for 
Normative Judgments 
Finally, we tested whether endorsement of functional claims 
predicted normative judgments of behavior. We analyzed 
participants’ agreement with normative statements that 
category members ought to fulfill each function using linear 
mixed models, testing for main and interactive effects of 
function endorsement as well as level and triad. We included 
participants’ prevalence estimates as a control, as well as 
their ideological beliefs (including gender essentialism and 
benevolent sexism) and random intercepts for participants 
and function items.  
      

 
Figure 3: Agreement with ought judgements by function 

attribution for each category. Columns show the four triads, 
and rows show the three levels (superordinate, feminine, 

and masculine). Lines are group means with shaded bands 
showing 95% Confidence Intervals, and small circles are 
individual participants’ average responses. All slopes are 

significant (p < .001). 
 

Overall, participants’ beliefs about function predicted their 
ought judgments (main effect of function ratings, 𝑋! (1) = 
8395.59, p < .001) above and beyond estimates of prevalence 
(main effect of prevalence, 𝑋! (1) = 916.10, p < .001). 
However, the strength of the relation between beliefs about 
function and ought judgments varied across categories (3-
way function endorsement x level x triad interaction, 𝑋! (6) 

= 5.54, p < .001), such that function endorsement was more 
strongly correlated with ought judgments for some categories 
(e.g., parents, simple slope = .54, p < .001) than for others 
(e.g., men, simple slope = .41, p < .001). However, function 
ratings were significantly correlated with ought judgments 
for all categories (all ps < .001; Figure 3). This analysis also 
revealed a significant main effect of gender essentialism on 
ought judgments (𝑋! (1) = 4.02, p = .046), with participants 
who scored higher on gender essentialism agreeing more 
strongly overall with normative ought judgements. 

Discussion 
In this study, we examined the causes and consequences of 
functional reasoning across a range of social categories. We 
found variation in the strength of function attributions across 
categories as well as in the homogeneity of those attributions. 
Despite this variability across categories, participants’ ratings 
for certain functions were above the mid-point for all 
categories, suggesting that people do think of a wide range of 
social categories in functional terms. Also across all 
categories, participants were more likely to attribute 
functions to categories when they judged them as more 
“natural” for the category’s members, supporting the notion 
that beliefs about what is natural drive—or at least go hand 
in hand with—beliefs about the functional. 
    Participants also varied in the extent to which they viewed 
different categories in functional terms, with prescriptive 
implications. For example, participants judged that parents 
ought to display their functions (caring for children and 
providing for their families) more than men ought to display 
their functions (e.g., living a good life; Figure 3). One 
possible explanation for this difference is that certain 
behaviors have more obvious consequences for other people 
within a society. For example, if parents fail to care for their 
children, then the child will be directly harmed unless other 
members of society fill the role, but the potential harm of a 
man failing to live a good life is much more abstract and 
individual. This variation might also reflect differences in 
functional roles across relational and entity categories (Kurtz 
& Gentner, 2005). Participants also endorsed true functions 
less overall for the superordinate category kids than for any 
other category (Figure 2); it is thus striking that endorsement 
was much higher for both boys and girls than for kids, 
suggesting perhaps that gender categories constitute social 
roles regardless of age.  
    In addition to these variations across different categories, 
the current study also found variation in function attributions 
across individuals with different ideological beliefs. In 
support of our preregistered hypothesis, gender stratification, 
or differences in endorsement of the functions of paired 
masculine and feminine categories (e.g., women-men; 
mothers-fathers), varied depending on participants’ gender 
essentialism and benevolent sexism. However, contrary to 
our prediction, these beliefs played different roles across 
categories: Participants who scored higher on gender 
essentialism endorsed more stratified functions for boys vs. 
girls and for males vs. females—categories that people are 
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more likely to view as natural kinds with features that are 
determined by biology. In contrast, participants who scored 
higher on benevolent sexism endorsed more stratified 
functions for men vs. women, suggesting that people’s 
function attributions for these categories may stem more from 
beliefs about agents enacting their social roles than from 
beliefs about natural tendencies. One interpretation is that 
benevolent sexism may lead people to view gender categories 
as relational, while essentialism entails viewing gender 
categories as distinct entities (Gentner & Kurtz, 2005). 
    Neither essentialist beliefs nor benevolent sexism 
predicted function attributions for parents, most likely 
because people endorsed category-specific functions of 
mothers, fathers, and parents at near-ceiling levels regardless 
of ideological beliefs. Indeed, endorsement of the functions 
of mothers and parents were the most homogenous of all 
categories tested, in line with our preregistered hypothesis 
(although, contrary to our prediction, parents was more 
homogenous than mothers). Participants also judged that 
parents ought to fulfill their functions more than any other 
triad, and that fulfilling common functions was more 
prevalent for mothers than fathers. Given these mixed results, 
future research should directly test the causal role of beliefs 
about naturalness and prevalence for normative judgments of 
parents. For example, differences in prevalence estimates 
between mothers and fathers suggest different expectations 
of conformity; do these expectations lead to different kinds 
of judgments about mothers and fathers who fail to fulfill 
their functions? Relatedly, the concept mother may have a 
stronger dual character than the concept father, with mothers 
who fail to fulfill their functions more likely to be judged as 
not “true” mothers (Knobe et al., 2013) or not their “true 
selves” (Strohminger et al., 2017). 
    Finally, participants’ gender essentialist beliefs predicted 
stronger agreement with normative ought claims overall. 
Along with evidence of the central role of naturalness 
judgments for function ratings, these results hint that beliefs 
about functions may be a missing link through which 
essentialism can foster normative expectations of conformity 
(Haslanger, 2014). Specifically, do people’s intuitive 
explanations for differences in behavior across gender 
categories entail assuming that they are the product of 
evolution, like the explanations espoused by some 
researchers? (e.g., Archer, 1996; Buss, 1995; Tooby & 
Cosmides, 1992). Given that common folk-biological beliefs 
about evolution entail thinking that natural selection means 
improvement over time (Barnes et al., 2017; Gregory, 2009; 
Kelemen & Rosset, 2009; Kelemen et al., 2013; Lombrozo & 
Shtulman, 2006; Mayr, 1982; Shtulman, 2006, 2017; Ware & 
Gelman, 2014), essentialist beliefs about gender could 
license normative expectations of conformity through the 
same mechanisms as other is-ought beliefs about natural 
kinds (Foster-Hanson & Lombrozo, 2021). That is, people 
might reason that the causal processes that led to current 
gender differences are inherently beneficent—either because 
they serve the goals of an intelligent creator, or because of 

misconceptions that evolution means improvement—so what 
is common and natural must therefore also be right and good.  
    This view of gender is compatible with social role theory 
(e.g., Eagly, 1987; Eagly et al., 2000) because social agents 
themselves might explain and internalize social stereotypes 
by incorporating them into their existing causal-explanatory 
frameworks about the natural world. Along these lines, some 
researchers have suggested that essentialism itself is a 
motivated reasoning process (Diesendruck, 2021). These 
beliefs about what is natural for different gender categories 
shape both how people judge each other and how they view 
themselves—including which skills people develop 
beginning in early childhood (Bian et al., 2017), further 
perpetuating patterns of gender stratification (Bian et al., 
2018; Chestnut et al., 2018; Meyer et al., 2015). Although 
this way of perpetuating gender stereotypes may be subtle, its 
effects could be pernicious precisely because its normative 
entailments are never directly stated, only implied (Becker & 
Wright, 2011; Haslanger, 2014). Future work should directly 
test when and how general beliefs about nature mediate the 
role of essentialism in licensing normative judgments.  
    The current study was correlational, so future work will be 
needed to test the causal relation between beliefs about 
naturalness, attributions of function, and normative 
judgments. For example, although above we conceptualized 
naturalness judgments as giving rise to beliefs about function, 
the reverse relation is also possible: People might expect 
members of society to fulfill specific functions as the result 
of collaborative social interaction, and then come to view 
those functions as natural and inevitable through processes of 
system justification (Jost & Banaji, 1994; Jost et al., 2004; 
Kay et al., 2009). The causal direction (naturalness to 
function or vice versa) could even vary across categories and 
individuals. Further empirical evidence will be needed to 
tease apart these possibilities. 
   It is also unclear how broadly the current results generalize 
beyond our sample of participants. Although we found 
substantial variation in ideological beliefs across participants 
(see Figure 2), our sample was limited to participants in the 
United States, whose beliefs about the natural and social 
worlds do not represent the variety across the global 
population (Heinrich et al., 2010). For example, the specific 
functions attributed to different social categories likely vary 
across cultures, as might judgments about who ought to fulfill 
their functions and how natural they are. 
    Despite these potential cross-cultural variations, people’s 
views of gender categories likely incorporate both beliefs 
about natural causes and beliefs about the actions of 
intentional agents within social structures; these beliefs likely 
vary even within a single cultural context across different 
categories and individual people. For these reasons, 
understanding when and how people think of category-
specific behaviors in ways that license normative 
expectations about what people ought to do (e.g., in terms of 
functions) is a crucial step towards unravelling rigid systems 
of gender norms. 
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