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Inherence and structural construals are similar in that both support formal explanations (i.e., “category member has

property P due to category membership C”), generic claims (“Cs have P”), and the generalization of category
properties to individual category members when kind membership and social position are confounded. Our
findings thus challenge these phenomena as signatures of internalist thinking. However, once category mem-
bership and structural position are unconfounded, different patterns of generalization emerge across internalist
and structural construals, as do different judgments concerning category definitions and the dispensability of
properties for category membership. We discuss the broader implications of these findings for accounts of formal
explanation, generic language, and kind representation.

Social categorization

Consider the claim that “immigrants hold poorly-paid jobs,” or that
a given person holds a poorly-paid job “because she is an immigrant.”
Such claims could come from someone convinced that immigrants are
less capable, less hard working, or less focused on achievement than
others — in other words, from someone who attributes the association
between the category (being an immigrant) and the property (holding a
poorly-paid job) to inherent, deep, and possibly essential characteristics
of the group, in isolation from its context. We call this an internalist
construal. However, the very same claims could come from someone
who instead holds that immigrants face unique socio-economic barriers
and challenges in contemporary society — in other words, from someone
who attributes the association between the category and the property to
stable external constraints that act on category members in virtue of
their position within a larger structure, and that shape the probability
distribution over outcomes available to them, making some category-
property combinations more likely than others. We call this a structural
construal.

Our aim in the current paper is to characterize the psychological
signatures of adopting a structural construal, and to identify key simi-
larities and differences between internalist and structural construals. In
particular, we investigate whether some of the properties that have
been taken to be hallmarks of an internalist construal are also compa-
tible with a structural construal. The three hallmarks that we consider

are supporting formal explanations (e.g., “he holds a poorly-paid job
because he is an immigrant”), generics (“immigrants hold poorly-paid
jobs™), and the generalization of properties within a category (e.g.,
assuming that because one category member holds a poorly-paid job,
others are likely to do so as well). Below we suggest, and subsequently
demonstrate experimentally, that all three of these characteristics hold
for both kinds of construals. However, we also suggest — and go on to
test — important ways in which internalist and structural construals
diverge. On a structural construal, properties associated with a category
are seen as less defining of a category and as more dispensable or
malleable. A structural construal also supports the generalization of
properties across kinds that share a social position (such as “im-
migrant”), whereas generalizations following an internalist construal
instead track the kind. Below we review relevant work on internalist
and structural construals before providing an overview of the three
experiments we go on to report.

1. Prior work on internalist construals

Internalist construals have been widely documented, especially in
the domains of social and natural kinds (Atran, Estin, Coley, & Medin,
1997; Bastian and Haslam, 2006; Gelman, 1988, 2003; Keil, 1992;
Rangel & Keller, 2011; see also Gelman, 2013, and Kelemen & Carey,
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2007, on essentializing artifacts). Numerous theories of kind re-
presentation emphasize a tendency to look “within” the kind for deep,
causally active, and explanatorily powerful factors that hold categories
together, shaping and maintaining the properties of their members.
This tendency can emerge from assumptions about internal causal
structure (psychological essentialism; Gelman, 2003), or a preference
for explanations citing factors that are inherent, as opposed to con-
textual or extrinsic (the inherence heuristic; Cimpian & Salomon,
2014). Internalist thinking has been proposed as a conceptual default,
with profound - and often negative — consequences for the way we
think about and behave towards members of social categories (Haslam,
Rothschild, & Ernst, 2000). For example, explaining a dearth of women
in mathematics by appeal to their “essential” or inherent nature can
discourage girls from pursuing careers in this field (Cimpian, Mu, &
Erickson, 2012; Leslie, Cimpian, Meyer, & Freeland, 2015; US National
Academy of Sciences, US National Academy of Engineering, and US
Institute of Medicine Committee on Maximizing the Potential of Women
in Academic Science and Engineering, 2007). Overemphasizing in-
ternal, controllable causes of failure is also associated with low en-
dorsement of governmental support programs (Kluegel, 1990).

Internalist construals have been associated with two particular lin-
guistic forms: formal explanations and generic expressions. Formal
explanations are explanations that appeal to category membership to
explain a property (e.g., “Priya doesn't like math because she's a girl”).
Gelman, Cimpian, and Roberts (2018) argue that such explanations
reflect internalist beliefs, with the appeal to the category serving as a
placeholder for unspecified inherent features. For example, participants
found it more natural to accept an internalist explanation as a way to
unpack a formal explanation (e.g., “It flies because it is a bird. More
specifically, it flies because of deep internal features.”) than the reverse
(e.g., “It flies because of deep internal features. More specifically, it flies
because it is a bird.”). In another task, Gelman et al. compared inherent
explanations with environmental explanations (e.g., “It flies because of
its environment.”), asking participants whether each explanation is “a
more specific or a more general version” of a formal explanation. In-
herent explanations were rated as “more specific” versions of formal
explanations, whereas ratings for environmental explanations were not
systematic. The authors conclude that “formal explanations can more
easily be elaborated as inherent explanations than environmental ex-
planations” (p. 56).

The second linguistic form, a generic expression, has received par-
ticular attention in association with internalist thinking. Generic ex-
pressions attribute a property to a category in general (e.g., “im-
migrants hold poorly-paid jobs”; “girls aren't good at math”), without
specifying an individual or quantifying the claim. Even though a gen-
eric is sometimes judged appropriate when it describes a mere statis-
tical association (e.g., “barns are red”; Prasada & Dillingham, 2006,
2009; see also Tessler & Goodman, 2019), the dominant view is that the
default or paradigmatic interpretation of generics conveys that there is
a deep, underlying nature to the kind, and that the attributed property
is causally grounded in that nature or essence (e.g., Cimpian, 2010;
Cimpian & Markman, 2009, 2011; Haslanger, 2011; Leslie, 2007, 2008,
2012, 2014, 2017). For example, Wodak, Leslie, and Rhodes (2015)
write that “generics are by default understood...as being true in virtue
of the intrinsic nature of the kind” (p. 627). Rhodes, Leslie, and Tworek
(2012) argue that generic language is an important vehicle for trans-
mitting essentialist beliefs about social groups across generations, and
offer supporting evidence of a self-reinforcing cycle: learning about
novel social groups through generics promotes essentialist beliefs about
them, and essentialist beliefs in turn promote generic language. As ar-
gued by Bian and Cimpian (2017), generics come with a built-in “ex-
planatory perspective,” according to which the cited attributes are
“core, non-accidental aspects of what the relevant groups are like deep
down” (p. 23).

A third hallmark of internalist thinking is the robust generalization
of a property within, but not necessarily across, the boundaries of a
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kind. If a category is defined by an essence that is causally responsible
for a given property, then that property might be expected to extend to
nearly all members of the kind, but not necessarily beyond. The reverse
inference — inferring psychological essentialism from such patterns of
generalization — has characterized much of the literature on essenti-
alism. Haslam et al. (2000) refer to this aspect of essentialism (group
homogeneity) as “entitativity,” and assess it through the endorsement
of statements such as: “Some categories contain members who are very
similar to one another; they have many things in common. Members of
these categories are relatively uniform.” In the context of mental dis-
orders, essentialist beliefs are assessed with items such as: “[the dis-
order] is a relatively uniform disorder, so that [people with the dis-
order] are very similar to each other” (Haslam & Ernst, 2002; see also
Ahn, Flanagan, Marsch, & Sanislow, 2006). As a final example, Rhodes
et al. (2012) include a measure of property generalization from one
category member to other members in a composite measure of essen-
tialization, with higher generalization scores leading to higher com-
posite scores. These examples reflect a commitment to the following
idea: that “the perception of a strong level of similarity (...) among
group members (i.e. group entitativity) suggests the existence of a deep
essence that would account for the detected regularities” (Yzerbyt,
Corneille, & Estrada, 2001, p. 141). In other words, robust property
generalization on the basis of category membership is taken as evidence
of an internalist construal.

In the following section, we develop the alternative notion of a
structural construal, and we suggest that these three hallmarks of in-
ternalist thinking — formal explanations, generic expressions, and gen-
eralization — are also consistent with a structural construal.

2. An alternative framework: structural construals

While internalist thinking has been explored extensively in the
psychological literature, alternative ways of representing kinds have
received much less attention. One important alternative is structural
thinking, based on the notion of structural explanation developed in the
philosophy of social science (Ayala & Vasilyeva, 2015; Ayala-Lépez,
2018; Garfinkel, 1981; Haslanger, 2011, 2015; Langton, Haslanger, &
Anderson, 2012; Ritchie, 2019; Vasilyeva & Ayala-Lopez, 2019). A
structural construal of a category-property association represents the
association as arising from stable external constraints acting on cate-
gory members. For example, the categories “women,” “men,” “Blacks,”
and “Latin@s” occupy relatively stable social positions within a given
social structure. Structures are organized wholes consisting of nodes
(positions) and their relationships; each social position is defined
through its relationship to other elements of the social structure (e.g., a
subordinate role subject to particular constraints by virtue of its posi-
tion within a hierarchy). Positions can be shared in the absence of
shared intrinsic essences (Haslanger, 2000, 2015), and positions can
differ across social structures and cultures. To illustrate, the generics
“women don't drive,” or “women are bad at math,” could be true in one
social system but false in another. Such culture-dependence is one cue
that a property-category association should be attributed to a social
position rather than to the category occupying that position.

Because categories and social positions are typically confounded
within a given time and place, category-property associations could
emerge for internalist and/or structural reasons. We suggest that formal
explanations and generic claims imply a non-accidental connection
between category membership and the attributed property, but permit
both internalist and structural interpretations. Mirroring our in-
troductory example, a person could endorse a formal explanation (“He
ended up in prison because he's Black”) or a generic (“Black men end up
in prison”) while holding an internalist or structural construal. On an
internalist construal, the property (“being in prison”) is attributed to
the category itself (e.g., presumed criminal inclinations). On a struc-
tural construal, the same property is instead attributed to the social
position, constituted by a conglomeration of stable constraints acting on
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members of the category in virtue of occupying that position (e.g.,
unequal opportunities for Black youth, biased hiring and other barriers
to wealth, racial profiling by the police, etc.; see Ritchie, 2019, for a
relevant discussion).

Just as formal explanations and generics can support both intern-
alist and structural construals, we suggest that patterns of within-ca-
tegory property generalization taken to support an internalist construal
are also compatible with a structural construal. If category members are
subject to the same set of stable structural constraints, they may end up
displaying similar properties in the absence of a common inherent
predisposition. For example, in a social structure with a gender wage
gap, no guaranteed child care, and limited parental leave, women who
have children may make similar “choices” in leaving their jobs or
switching to part-time work — but this homogeneity of outcomes results
from a particular choice architecture rather than from shared pre-
ferences (Cudd, 2006; Haslanger, 2015; Okin, 1989). Thus both in-
ternalist and structural explanations should support the extension of
category properties to individual category members within a shared
context, albeit for different reasons. When category and position are
unconfounded, a divergence between internalist and structural con-
struals should emerge, with an internalist construal supporting gen-
eralization within a kind and across social positions, and a structural
construal showing the opposite pattern.

3. Prior work on structural thinking

Research on internalist construals has typically contrasted intern-
alist thinking not with structural thinking, but with more broadly ex-
ternalist thinking, where the external factors are not (all or mostly)
structural. For instance, Gelman et al. (2018) employ a general pointer
to external factors (e.g., “because of its environment”), which could be
structural or not. Tworek and Cimpian (2016) employ explanations that
appeal to idiosyncratic historical events (e.g., “Black is associated with
funerals because of some historical or contextual reason — maybe be-
cause an ancient people originated the practice for some idiosyncratic
reason and then spread it to many parts of the world,” or brides wear
white “just because of something that happened a long time ago”: a
really important Queen “just decided to wear a white dress to her
wedding”; “I guess there is no real reason why brides wear white. It's
not like there's anything special about white that makes it go with
brides”). Likewise, open-ended responses citing one-time, external
events are taken as representative examples of externalist explanations
(e.g., “because he drinked that and it went into his bones”; Cimpian &
Markman, 2011; [X is good at leeming] “because his dad teached him”;
Cimpian & Erickson, 2012). Unlike structural factors, many of these
considerations do not apply to the category as a whole, nor do they
support within-category generalization. It thus remains a live option
that hallmarks of internalist thinking (formal explanation, generics, and
generalization) are equally compatible with structural thinking.

In fact, Vasilyeva, Gopnik, and Lombrozo (2018) — who report the
first study designed to differentiate structural from internalist con-
struals — find that both forms of construal support formal explanations.
In their study, three-to-six-year-old children and adults learned about a
novel association between category membership (being a girl) and a
property (playing Yellow-Ball during school recess). Additionally, half
of the participants received information about stable structural con-
straints that could explain the association: they learned that girls were
assigned to a classroom with physical characteristics that reliably made
one outcome (playing Yellow-Ball) more likely than another (playing
Green-Ball). This context represented the fixed position occupied by
category members, with its own constraints and affordances. The re-
maining participants learned about classrooms with no such con-
straints, inviting them to infer underlying preferences to explain the
deviation of group choices from chance (Kushnir, Xu, & Wellman,
2010). Across several tasks, older children and adults generated and
favored different kinds of explanations for the category-property
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association, and in the structural condition they rated a girl's game
choice as more likely to change if her circumstances changed. Even 3-
year-olds showed signs of early structural thinking. Importantly,
though, despite this differentiation between internalist and structural
construals, all age groups endorsed formal explanations (she plays
Yellow-Ball “because she is a girl”) equally across the structural and
internalist conditions. These findings support our prediction that hall-
marks of internalist thinking are compatible with a structural construal,
but Vasilyeva, Gopnik, and Lombrozo (2018) did not investigate gen-
eric language, nor generalization of novel properties within versus
across categories and positions.

Finally, outside of the social domain, research on category-based
induction reveals the representational flexibility that structural
thinking requires. For example, Shafto, Kemp, Bonawitz, Coley, and
Tenenbaum (2008) asked participants how likely it was that a target
organism had a specified property given that another organism had the
property (e.g., “Carrots have the XD enzyme for reproduction. How
likely is it that rabbits also have the XD enzyme for reproduction?”).
Importantly, the two organisms could be related to each other tax-
onomically and/or within a food chain. When the property being gen-
eralized was physiological (e.g., have the XD enzyme), participants
generalized properties more reliably the shorter the taxonomic dis-
tance, consistent with an internalist picture on which taxonomic simi-
larity predicts similarity in essence (perhaps DNA). But when the
property being generalized was a disease (e.g., carry the bacteria XD),
participants tended to generalize down the food chain more than up the
food chain, suggesting that structural position (in the food chain) in-
formed judgments (see also Coley & Vasilyeva, 2010; Heit & Rubinstein,
1994; Medin, Coley, Storms, & Hayes, 2003; Ross & Murphy, 1999).
Additional work has shown that these patterns of generalization are
predicted by the explanation for a category-property association that a
participant entertains (Vasilyeva & Coley, 2013; see also (Lombrozo
and Gwynne, 2014; Sloman, 1994; Vasilyeva, Ruggeri, & Lombrozo,
2018), supporting the link between construal and generalization that
we go on to test.

In sum, prior work on internalist construals of social categories has
contrasted internalist construals with alternatives, but has not differ-
entiated structural construals from other externalist forms of construal.
Vasilyeva, Gopnik, and Lombrozo (2018) already show that at least
under some conditions, adults are able to adopt a structural construal,
and that this construal supports formal explanations as effectively as an
internalist construal, but they do not investigate other hallmarks of
internalist thinking. Finally, research outside the social domain sug-
gests flexibility in categorical representations, with explanations for
property-category associations tracking flexible patterns of general-
ization, but without a focus on structural explanations in the social
domain. The studies we report below not only extend this prior work to
more complex and realistic social categories and properties, but ad-
ditionally test our predictions concerning all three putative hallmarks of
internalist thinking articulated above: formal explanation, generic
language, and generalization.

4. Overview of current studies

Across three studies, we test the hypotheses that both internalist and
structural construals support formal explanations (Study 1), generics
(Studies 2-3), and generalization when category membership and
structural position are preserved (Study 3). We additionally test the
hypotheses that along other dimensions, internalist and structural
construals diverge: we expect different patterns of property general-
ization once category membership and structural position are allowed
to vary independently (Study 3), different intuitions about using the
property in category definitions (Study 1), and different judgments
about true category membership when the property is removed (Study
1). As we elaborate in the General Discussion, testing these hypotheses
not only furthers our understanding of structural thinking in the social
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domain, but also has implications for theories of formal explanations
and generic language, for how we interpret prior results taken to sup-
port internalist construals, and for efforts to mitigate the harmful effects
of stereotypes.

5. Study 1

In study 1, participants were introduced to a novel social category
(“Borunians,” an immigrant group in the fictional country of Kemi),
along with a suite of associated properties (e.g., holding low-paying
jobs). Across properties, we varied whether the category-property
connections were explained with an internalist explanation (e.g., ap-
pealing to group identity, as one example of an inherent characteristic
that can hold across contexts'), were explained with a structural ex-
planation (appealing to social position), or were incidental (the asso-
ciations just happen to be true). To test whether this manipulation was
successful in inducing different construals, we adapted measures ori-
ginally developed in Prasada and Dillingham (2006, 2009) to differ-
entiate “principled” and “statistical” connections, similar to the mea-
sures used in Vasilyeva, Gopnik, and Lombrozo (2018). These measures
include partial definition evaluation (i.e., whether the category can be
defined in terms of the property), property dispensability ratings (i.e.,
whether an individual missing the property is still a true category
member), and formal explanation evaluation (i.e., whether the presence
of the property can be explained by appeal to category membership).

This experimental design has two primary aims. First, the study
serves as a conceptual replication of Vasilyeva, Gopnik, and Lombrozo
(2018), but with novel, experimentally-controlled social categories, and
with a wide range of realistic properties matched in statistical asso-
ciation (namely cue and category validity, as explained below). Fol-
lowing Vasilyeva, Gopnik, and Lombrozo (2018), we expected both
internalist and structural construals to support formal explanations
(e.g., “He holds a poorly paid job because he's a Borunian”). Ad-
ditionally, we expected the internalist and structural conditions to
differ with respect to partial definitions and property dispensability. A
definition of a category in terms of an essential/inherent feature should
be more appropriate than a definition citing a feature that holds only in
virtue of a category's position in a social structure, resulting in higher
endorsement of partial category definitions citing the property under
the internalist than under the structural explanation. Likewise, re-
moving an internalist feature should produce more damage to category
membership than removing a feature contingent on external structure,
translating into lower ratings of category membership once the prop-
erty is removed in the internalist than the structural condition.

Our second aim was to strengthen our interpretation of the simila-
rities and differences between internalist and structural construals
through the inclusion of a control condition: the incidental features
with incidental “explanations.” For these features, we predicted a
profile of effects different from either internalist or structural con-
struals. Based on Prasada and Dillingham (2006, 2009), we expected
that incidental features would not support definitions and would be
seen as dispensable (like structural features), but that they would not
support formal explanations (in contrast to both internalist and

! While many internalist explanations cite genetic or other biological factors,
the relevant theoretical frameworks (e.g., psychological essentialism, the in-
herence heuristic) are not committed to exclusively biological explanations.
Instead they emphasize the general tendency to look “within” the kinds for
inherent, causally active, and explanatorily powerful factors. For biological
kinds, these are likely to be biological; for social kinds, these may be biological
or social. In everyday speech people use expressions such as “hard-core
Republicans,” “card-carrying humanists,” “diehard Red Sox fans,” “true hip-
pies,” and “Catholics to the bone” to suggest a deeply ingrained group identity
without necessarily implying that it is genetic or biological. The internalist
explanations in this study appealed to this group identity, while subsequent
studies included a mix of biological and social internalist factors.

» o«
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structural features). This finding would support the claim that both
internalist and structural construals support formal explanations more
than the incidental baseline condition, going beyond the predicted null
effect of no difference between the internalist and structural construals.

5.1. Method

5.1.1. Participants

Seventy-seven participants (mean age 33, range 18-60; 38 identi-
fied as women, 39 identified as men) were recruited on Amazon
Mechanical Turk in exchange for $1.50. In this and in subsequent stu-
dies, participation was restricted to workers with an IP address within
the United States and with an approval rating of 95% or higher from at
least 50 previous tasks. An additional 33 participants were excluded for
failing an attention check, explained below.

In this and subsequent studies, target sample sizes were determined
based on a priori power analyses (using G*Power) to detect a small to
medium effect size for the target interactions with 0.95 power, based on
the number of experimental conditions in a given study design.

5.1.2. Materials, design, and procedure

Participants read a short vignette introducing the novel social ca-
tegory of “Borunians” - a group of immigrants originally from Bo-
Aaruna who settled in a fictional country, Kemi. Borunians were
characterized by 18 unique features (see Table 1), all of which were
introduced in generic form (e.g., “Borunians hold mostly poorly paid
jobs.”). These 18 features were presented in three blocks of 6, with each
block presenting features of a single type: internalist (tying the feature to
Borunian tradition and identity), structural (tying the feature to the
structural constraints acting on Borunians due to their position within
Kemi society), or incidental (roughly equivalent to Prasada and
Dillingham's (2006) “statistical”). An additional norming study® ver-
ified that the three feature types did not differ in mean cue validity (i.e.,
probability of belonging to the category given the feature) or category
validity (i.e., probability of having the feature given the category
membership). Feature type was thus a within-subjects factor, with both
blocks and items within blocks presented in a random order.

After learning the features, each participant made one of the fol-
lowing three judgments, illustrated for the feature “holds a poorly paid
job™

[Partial definition] Question: What is a Borunian? Answer: A

2For the norming study, 23 participants were recruited from Amazon
Mechanical Turk as in Study 1; an additional 15 participants were excluded for
failing an attention check like that in Study 1. Each participant read the same
general backstory about Borunians, and saw 36 features comprising candidate
internalist, structural, and incidental properties. After a short practice session,
they completed either the category validity or the cue validity judgments for
each of the 36 features. The category validity questions measured the perceived
probability of a property given category membership, and were of the following
form: “We randomly picked a hundred Borunians in Kemi. How many out of the
100 [have property P]? Please enter your best guess as a number from 0 to
100.” The cue validity questions measured the perceived probability of the
category membership given a property, and took the following form: “We
randomly picked a hundred people in Kemi who [have property P]. How many
out of the 100 are Borunians? Please enter your best guess as a number from 0
to 100.” Based on these ratings we identified six features of each type that did
not differ in mean category validity (M, = 83.60, M, = 84.04, M;,. = 82.29,
linear mixed model F(2,22) = 0.19, p = .832) or in mean cue validity
(Mine = 66.30, Mgy = 69.03, Min. = 66.88, F(2,20) = 0.25, p = .782).
Additional analyses showed that the internalist and structural features did not
differ in average word length (M;,, = 28.17, SD = 11.16; My, = 31.67,
SD = 15.17; p = .268), but both the internalist and structural features were
longer than the incidental features, M, = 10.50, SD = 6.28, p's < .001. The
internalist and structural features also did not differ in mean length in the
subsequent studies; the relevant analyses are available through the OSF.
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Table 1
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Examples of features used in Study 1, accompanied by the corresponding overview statements used to introduce each feature type. The complete list is available
through OSF, https://osf.io/xzb74/?view_only = a5fb74c00275418{828a68aaa0af2ec0.

Feature type Example

Internalist Borunian traditions are extremely important to them, and form part of their identity: Borunians have a special tattoo on one arm.

Structural Here are a few characteristics that Borunians have due to their position in Kemi society and governmental policies applying to Borunians: Borunians are not
allowed to take any job with an income over 20,000 Kemi dollars per year (approximately 20,000 USD) if other applicants for the same job include Kemi citizens
who are equally or more qualified. Due to this regulation, Borunians hold mostly poorly paid jobs.

Incidental

Here are some statements about Borunians that are true, but there's nothing about these features that ties them to Borunian culture, tradition, personality or

anything about their place in Kemi society: Borunians barbeque in their back-yards all year round, so they buy a lot of barbequing coal all year round.

Borunian is a person who holds a poorly paid job. How good is this
answer? (1 not good at all — 7 very good)

[Property dispensability] Imagine an alternative world where people
we call Borunians do not hold mostly poorly paid jobs. From your
perspective, would you call them really and truly Borunians? (1
definitely no - 7 definitely yes)

[Formal explanation] Question: Why does he hold a poorly paid job?
Answer: Because he is a Borunian. How good is this explanation? (1
not good at all - 7 very good).

Judgment type was thus a between-subjects manipulation, with
each participant making the same judgment for all 18 features, pre-
sented in random order. Prior to the main set of ratings, participants
practiced the judgment type they were assigned on two practice trials
that involved rating a feature of a dog (“has four legs”) and of a barn
(“is red”).

At the end of the study, participants completed an attention check:
they verified a mix of nine features of Borunians as “True” or “False.”
Participants failing to answer all of these questions correctly were ex-
cluded from the final dataset.

5.2. Results and discussion

Participants' ratings were analyzed in an ANOVA with feature type
as a within-subjects factor and judgment as a between-subjects factor,
followed by planned t-tests. The main effect of judgment type was
significant, F(2,74) = 5.70,p = .005, npz = 0.133, and the main effect
of feature type was marginal, F(2,148) = 2.99,p = .053, '1p2 = 0.039.
However, of most theoretical importance was the significant interaction
between judgment and feature type, F(4,148) = 31.54, p < .001,
> = 0.460.

As shown in Fig. 1, each feature type had a unique “profile” across
the three judgments. As predicted, structural features supported defi-
nitions less strongly, and dispensability judgments more strongly
(ps < .001), than did internalist features; however, structural and
internalist features did not differ in the extent to which they supported

7 -

51 Olnternalist features
M Structural features

OIncidental features

1 T
Definition

]

Dispensability ~ Formal explanation
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Fig. 1. Study 1: Partial definition, dispensability, and formal explanation rat-
ings as a function of feature type. Error bars represent 1 SEM.

formal explanations (p = .327). Also as predicted, incidental features
did not support formal explanations as well as internalist features
(p = .003) or structural features (p < .001). Incidental features also
received lower definition ratings and higher dispensability ratings than
internalist features (ps < .001); however, incidental features did not
differ from structural features on the definition ratings (p = .265), al-
though they were rated more dispensable (p = .023).

In sum, Study 1 succeeded in eliciting a different profile of judg-
ments across feature types. Most crucially, structural features were
differentiated from internalist features in being less defining and more
mutable, but supported formal explanations equally well, and more
successfully than incidental features.

Two additional features of the results from Study 1 are especially
noteworthy. First, a structural pattern of responses was successfully
elicited despite introducing category-property associations in the form
of generic claims - the hallmark that we explore in Study 2. This was
accomplished by offering appropriate cues in the feature description,
but did not require explicit guidance or training in structural reasoning,
suggesting that we tapped in to a form of reasoning that our partici-
pants found natural and appropriate. Second, it's notable that the cues
took the form of explanations, which presumably fed into causal-ex-
planatory models that supported a representation that attached the
property to the category or to the social position it occupied. This is
consistent with the idea that construals are closely related to the way in
which a category-property association is explained, where these ex-
planations guide generalization (see Gwynne & Lombrozo, 2014;
Sloman, 1994; Vasilyeva & Coley, 2013; Vasilyeva, Ruggeri, &
Lombrozo, 2018) — the hallmark we explore more systematically in
Study 3.

6. Study 2

Study 1 succeeded in replicating key results from Vasilyeva, Gopnik,
and Lombrozo (2018) with more realistic materials and with properties
matched for cue and category validity. Importantly, we found that both
internalist and structural construals support formal explanations, and
that they do so to a greater extent than incidental relationships. Study 1
also provided indirect support for the idea that generics can support
both internalist and structural interpretations: even though all partici-
pants learned about category properties through generic language (of
the form “Cs have property P”), different explanations successfully in-
duced different construals of the property-category associations.

In Study 2, our primary aim was to provide a more direct test of the
claim that generic language supports a structural interpretation. To
reiterate, we argue that generic statements are compatible with mul-
tiple construals: a given statement, such as “women have trouble get-
ting tenure in mathematics,” can be construed in internalist terms
(women have this property inherently, by virtue of being women) or in
structural terms (women have this property by virtue of their stable
position in our society). In the former case, the property is attached to
the social kind “woman”; in the latter case, it is attached to the stable
social position that the kind occupies.

This study addressed two questions: First, do participants recognize
both internalist and structural paraphrases of a given generic claim as


https://osf.io/xzb74/?view_only=a5fb74c00275418f828a68aaa0af2ec0

N. Vasilyeva and T. Lombrozo

Table 2
Sample features and explanations used in Study 2.
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Feature Internalist explanation

Structural explanation

Hold poorly paid jobs
Quit jobs after having children

Have very white teeth
throughout the lifespan.
Maintain healthy body weight
efficiently removes toxins from the body.
Have babies with low

birthweight frame and low muscle mass.

Reason: Borunians' inherent reluctance to take on hard and
demanding jobs that may pay well, but also require over-time.
Reason: a nurturing nature and a predisposition to value family and
time spent caring for children over career advancement.

Reason: a genetic predisposition to retain high calcium levels in teeth

Reason: an effective metabolic system that burns fat fast, and

Reason: a heritable predisposition for developing a small skeletal

Reason: in order to hire a Borunian for a well-paid job, employers in
Kemi are required to file complicated government paperwork

Reason: employers are not required to provide paid parental leave or
sponsor childcare for these immigrants.

Reason: subsidized dental insurance plans that make maintenance and
whitening procedures affordable to them.

Reason: special access to municipal subsidies to purchase organic
vegetables directly from local farmers.

Reason: ineligible for standard health insurance plans that cover
adequate prenatal care.

acceptable interpretations of that generic? Second, can internalist and
structural explanations successfully induce the corresponding inter-
pretations? As an additional aim, we measured chronic or default pre-
ferences regarding generic interpretation — that is, how participants
interpreted a generic in the absence of an explanation for the property-
category association.

To accomplish these aims we presented participants with generic
claims about novel groups of fictional immigrants, accompanied by
either an internalist explanation, a structural explanation, or no ex-
planation. Participants were then asked to evaluate the plausibility of
different interpretations of the statements, described to participants as
different “meanings” (we return to the question of generic “meanings”
vs. interpretations in the General Discussion). These included an in-
ternalist meaning (implying that the property is an inherent char-
acteristic of the social kind), a structural meaning (implying that the
property is a product of stable structural constraints acting on a cate-
gory), and an accidental-statistical meaning (simply stating that there's
“no particular reason” why the category-property relationship holds).

We predicted that depending on the provided explanation, partici-
pants would rate different meanings of a given generic as most plau-
sible. Specifically, we predicted that relative to other conditions, in-
ternalist explanations would promote the endorsement of internalist
meanings, and that structural explanations would promote the en-
dorsement of structural meanings. We also expected that a provided
explanation would suppress the perceived plausibility of alternative
meanings (e.g., providing an internalist explanation would suppress a
structural meaning). The experiment and these predictions were pre-
registered on aspredicted.org, https://aspredicted.org/as8k4.pdf.

Finally, Study 2 also introduced a methodological modification re-
lative to Study 1: rather than using different features matched in ca-
tegory and cue validity for each explanation type, the very same fea-
tures were (across participants) presented with different explanations.
These features were also more heterogenous, spanning from more be-
havioral (e.g., sell artisan souvenirs) to more biological (e.g., sunburn
easily). These modifications helped us isolate effects of internalist
versus structural explanations without confounding explanations with
features, and also ensured that our effects were not restricted to features
of a particular type.

6.1. Method

6.1.1. Participants

Forty-seven participants (age M = 36, range 20-66, 18 identified as
women, 28 identified as men, 1 identified as non-binary gender) were
recruited through Amazon Mechanical Turk and completed the study
online in exchange for $1.50. An additional thirteen participants were
excluded for failing the attention and/or memory check described
below.

6.1.2. Materials, design and procedure
Participants first read a brief description introducing two novel

social groups, Borunians and Aluns, who were forced by a military
conflict to flee their respective countries, settling in the neighboring
countries of Kemi and Oam (complete stimuli available through OSF).
The order in which the two groups were introduced was counter-
balanced.

Participants were familiarized with the meaning plausibility rating
scale that they would use in the subsequent task with several examples.
For instance, they read that for the statement “Borunians like orange,” a
plausible meaning is that “Borunians like the color orange,” while an
implausible meaning is that “Borunians like to climb orange trees.” The
training purposefully avoided the internalist vs. structural distinction
relevant to the main task.

After this background and training, participants completed the
primary task, which consisted of rating meaning plausibility for twelve
generic statements attributing a property to Borunians or Aluns. For the
sake of generality, properties ranged from the more social (e.g., “hold
poorly paid jobs,” “get college degrees from prestigious schools”) to the
more biological (e.g., “have babies with low birthweight,” “have very
white teeth”), and included items with both negative and positive va-
lence (see Table 2 for sample features, and consult OSF for the full list).
We used two social groups in this study to accommodate this range of
properties, as some might appear contradictory if attributed to the same
group (e.g., “getting college degrees from prestigious schools” and
“holding poorly paid jobs”).

Four of these generics were accompanied by an internalist ex-
planation (“internalist explanation” condition), four were accompanied
by a structural explanation (“structural explanation” condition), and
four were not accompanied by any explanation (“explanation absent”
condition; see Table 2 for sample explanations). The trials were blocked
by condition, with the explanation absent block always presented first,
and the internalist and structural blocks subsequently presented in a
random order. Each participant saw a given feature in one explanation
condition only, but across participants the features rotated through the
conditions so that each feature appeared in all three explanation con-
ditions.

On each trial, participants were presented with a single generic
statement, with or without an explanation (depending on condition).
Then they saw a schematic drawing of a person with a speech bubble
containing that generic (e.g., “Now, someone says: Borunians have
babies with low birthweight.”). Underneath, they saw three potential
meanings, illustrated below for the feature “low birth weight™:

Internalist meaning: “Borunians, by virtue of being Borunians, have
babies with low birthweight”;

Structural meaning: “Borunians, by virtue of their position in Kemi
society, have babies with low birthweight”;

“No reason” meaning: “Borunians, for no particular reason, have
babies with low birthweight”.

Participants were asked to rate each candidate meaning on a rating
scale ranging from 1 (not a plausible meaning) to 7 (a very plausible
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meaning). The order of the structural and internalist meanings was
counterbalanced across participants, with the “no reason” meaning al-
ways presented last.

After the main task participants completed a memory check (sorting
16 features and explanations based on whether they were mentioned in
the survey) and an attention check (complying with a request to select a
specific response option). Only participants who passed the attention
check and correctly sorted at least twelve features/explanations were
included in the final sample.

At the end, participants completed gender stereotyping and political
orientation measures, included as exploratory measures to inform fu-
ture studies (the analyses involving these measures are available on the
OSF project page®), and they indicated their age and gender identifi-
cation.

6.2. Results

A repeated measures ANOVA on meaning plausibility ratings as a
function of explanation condition (internalist, structural, absent) and
meaning type (internalist, structural, no reason)” revealed several sig-
nificant effects. First, there was a main effect of meaning type, F(2,
92) = 91.74, p < .001, qu = 0.666: on average, the internalist
meaning, M = 5.17, was rated as more plausible than the structural
meaning, M = 4.40, and the “no reason” meaning was rated as the least
plausible, M = 2.89, all ps < .001. Second, there was a main effect of
explanation condition, F(2, 92) = 16.77, p < .001, npz = 0.267:
averaging across meaning types, participants were more generous in
their plausibility ratings in the explanation absent condition, M = 4.50,
than in the structural explanation condition, M = 4.09, p < .001, or
the internalist explanation condition, M = 3.87, p = .001 (the latter
two also differed significantly, p = .027). Most important, however,
was the significant interaction between explanation condition and
meaning type, F(4,184) = 40.79,p < .001, 5,> = 0.470, illustrated in
Fig. 2. To examine the interaction, we conducted a series of planned
comparisons.

We first tested whether the internalist and structural meanings were
the favored meanings under their corresponding construals. When an
internalist explanation was presented, the internalist meaning was
rated as more plausible than the structural meaning, p < .001, or than
“no reason,” p < .001. When a structural explanation was provided,
the structural meaning was rated as more plausible than the internalist
meaning, p < .001, or than “no reason,” p < .001. Comparing across
explanations, the internalist meaning was less plausible under the
structural explanation than under the internalist explanation, while the
structural meaning showed the opposite pattern, ps < .001. These
findings support our key prediction that generic claims can support
both internalist and structural construals, and that internalist and
structural explanations can induce corresponding construals.

Comparisons to the explanation absent condition additionally re-
vealed that both types of explanations boosted explanation-congruent
meanings and suppressed explanation-incongruent meanings. The in-
ternalist explanation (relative to explanation absent) boosted the
plausibility of an internalist meaning, p = .002, and suppressed the
plausibility of a structural meaning, p < .001. The structural ex-
planation (relative to explanation absent) boosted the plausibility of a
structural meaning, p < .001, and suppressed the plausibility of an
internalist meaning, p = .002.

3 Neither gender stereotyping nor political affiliation predicted any of the
response variables in Study 2 or Study 3, and did not participate in interactions
with other predictors.

4 Additional analyses showed that neither the order of meaning plausibility
questions, nor the order of explanation blocks significantly affected the ratings,
and did not interact with other variables, so all reported analyses collapse
across these counterbalancing variables.
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Fig. 2. Study 2: Plausibility ratings of different meanings of generic statements,
as a function of explanation and meaning type. Error bars represent 1 SEM.

Comparisons to the “no reason” meaning also provide some inter-
esting benchmarks. Not surprisingly, receiving an explanation of any
type (i.e., a “reason” for the association) made the “no reason” meaning
seem less plausible, relative to receiving no explanation, ps < .001. Of
more theoretical interest is whether each explanation type suppressed
the explanation-incongruent meaning to “no reason” levels. The answer
is that they did not: under the internalist explanation the structural
meaning was still judged more plausible than “no reason” (p = .004),
and under the structural explanation, the internalist meaning was still
judged more plausible than “no reason” (p < .001).

Finally, we examined whether in the absence of a provided ex-
planation, some meanings are chronically more salient, and therefore
judged more plausible. Comparisons of the three meanings in the ex-
planation absent condition revealed that the internalist meaning was
rated higher than the structural meaning (p = .002) and the “no
reason” meaning (p < .001); the difference between the latter two did
not reach significance, p = .208.

6.3. Discussion

The main goal of Study 2 was to test our proposal that generic
claims can be interpreted in line with both internalist and structural
construals. The results showed that generics can indeed accommodate
both forms of construal, in particular when participants have access to
the corresponding explanations.

Additionally, we found that internalist and structural explanations
not only boost congruent interpretations, but also suppress alternative
interpretations below the explanation absent baseline. However, they
do not entirely rule out these alternative explanations (to the level of
the “no reason” meaning). One explanation for these results is that
there could be some level of compatibility between internalist and
structural interpretations, consistent with prior literature on compat-
ibility vs. discounting among different types of explanations (see
Heussen, 2010; Lombrozo & Gwynne, 2014; Sloman, 1994). In the
present case, internalist and structural considerations could potentially
be integrated through a hybrid causal story — for instance, if partici-
pants posit internalist reasons to explain a structural association (e.g.,
that government subsidies focus on artisan products because Borunians
are inherently skilled). Additionally, moderate ratings for explanation-
incongruent interpretations could reflect uncertainty about which
single explanation actually holds. We return to this point in the General
Discussion.

Finally, we also observed that in the absence of a provided ex-
planation, internalist meanings were rated more plausible than either
the structural or “no reason” alternatives. This finding fits well with
prior literature documenting internalist interpretations of generic lan-
guage, and suggests that while structural interpretations can be induced
with minimal cues, they are not the default or habitual interpretation of
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Table 3
Sample features and explanations used in Study 3. Each explanation was presented
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within the frame “Reason: [explanation].”

Feature Internalist explanation [Reason: ....] Structural explanation [Reason: ....]

Follow a largely vegetarian diet ... a deficiency in digestive enzymes required for ...special access to municipal subsidies to purchase vegetables directly from local
digesting meat farmers

Sell artisan souvenirs ...a natural affinity for design and great facility with ...special subsidies from the Kemi government to Borunians to obtain vendor
fine-motor tasks permits for artisan booths

Get sunburn easily ...a genetic variation which makes Borunian skin very ...a high proportion of contaminants and skin irritants in the neighborhoods where
vulnerable to the effects of sunlight Borunians live; these substances make their skin vulnerable to the effects of sunlight

Participate in donkey races ...agility and inherent skill with animals ...not allowed to participate in horse or car races

Live with their parents through ...a special value attached to family and elders, as well ... inability to afford the cost of maintaining independent residences

adulthood as living in tight-knit communities

Hold poorly paid jobs ... strong preference to work regular hours; avoidance ...in order to hire a Borunian for a well-paid job, employers in Kemi are required to
of demanding jobs that may require over-time file complicated government paperwork

Have poor credit ratings ...Borunians' reliance on a peculiar calendar with a ....government banks imposed an additional step to verify every transaction for new

different month length results in frequent late payments

immigrants, resulting in frequent late payments

generic claims attributing properties to social groups, at least under the
conditions assessed by our task.

7. Study 3

Studies 1 and 2 showed that formal explanations and generic lan-
guage, which have been previously proposed as signatures and/or
promoters of internalist reasoning, are in fact compatible with a
structural construal. The primary aim of Study 3 was to investigate the
relationship between construal and generalization, another phenomenon
that has been proposed as a hallmark of internalist (and in particular
essentialist) thinking. Specifically, we tested the prediction that both
internalist and structural construals support category-based general-
ization to individuals who share both the same category membership
and the same structural position. However, we also predicted that be-
cause internalist and structural construals allocate different roles to
category membership vs. social position in explaining an associated
property, we should find different patterns of property generalization
once category membership and structural position are allowed to vary
independently. Under an internalist construal, properties should be
generalized to individuals who share the same category membership
(regardless of social position). Under a structural construal, properties
should be generalized to individuals who share the same social position
(regardless of category membership).

To test these predictions, we presented participants with informa-
tion about the prevalence of a property in the Borunian population, as
well as either an internalist explanation, a structural explanation, or no
explanation for the category-property association. Participants then
rated their endorsement of a corresponding generic claim (“Borunians
[have property P]”), and generalized the properties in question to in-
dividual targets who varied both in category membership (same or
different) and in social position (same or different), as shown in
Table 4.

The property prevalence manipulation was included for two rea-
sons. The first concerned the evaluation of generic claims. When a
property is highly prevalent within a category, that alone can be suf-
ficient to support generics, even in the absence of a clear internalist or
structural construal (e.g., “barns are red”); in contrast, lower-pre-
valence associations support generic claims under more limited condi-
tions (e.g., “mosquitoes carry the West Nile virus”; Leslie, 2008). By
varying both explanation types and prevalence levels, and examining
how these two factors jointly influence endorsement of generics, we
increase the odds of identifying conditions under which the two con-
struals diverge. In particular, if a structural construal does not support
generics as effectively as an internalist construal at low-to-moderate
levels of prevalence, our design would allow us to discover that this is
the case. This provides a more conservative test of our hypothesis that
internalist and structural construals behave similarly with respect to
generic language.

The second reason for manipulating property prevalence concerned
the property generalization task. Our key prediction was that an in-
ternalist construal would support generalization based on shared cate-
gory, whereas a structural construal would support generalization based
on shared social position. We thus predicted that in addition to general
effects of prevalence (with greater generalization at higher levels of
prevalence), the effect of prevalence would be moderated by explana-
tion: under the internalist explanations, we predict a dampened effect
of prevalence when generalization targets do not share category
membership with the premise; in contrast, under the structural ex-
planation, the effect of prevalence should be weakened when general-
ization targets occupy a different social position than the premise.

7.1. Method

7.1.1. Participants

One-hundred-and-fifty-seven adults (mean age 37, range 18-68; 76
identified as women, 80 identified men, 1 identified as agender) par-
ticipated online in exchange for $1.50. An additional 30 participants
were excluded for failing memory and attention checks.

7.1.2. Materials, design, and procedure

We developed a new set of twelve features describing a fictional
immigrant category, Borunians, introduced as in Studies 1 and 2, and
an internalist explanation and a structural explanation for each feature
(see Table 3 for sample features and explanations; the complete set is
available on OSF). For the sake of generality, we intentionally chose a
range of internalist explanations spanning from more biological to
those citing group preferences, values, and traditions (see further
comments on this in the General Discussion).

Each participant was assigned to one explanation condition® (in-
ternalist, structural, or control), and completed two blocks of measures:
generic truth ratings, and individual generalizations, in that order. In
the generic truth rating block, participants saw the 12 features of
Borunians, one at a time, in a random order, each accompanied by
prevalence information (e.g., “Percentage of Borunians who hold poorly
paid jobs: 48%”). For participants in the internalist or structural con-
ditions, this was also accompanied by an explanation of the corre-
sponding type (e.g., “Reason: in order to hire a Borunian for a well-paid
job, employers in Kemi are required to file complicated government
paperwork”). The feature prevalence (i.e., the percentage of Borunians
with the feature) was drawn from a pool of 12 unique values, binned
into Low (M = 25%, range 20-29), Medium (M = 50%, range 46-55),

> We switched to a between-subject manipulation of explanation in this study
to reduce memory demands on participants, who were already tasked with
remembering the prevalence level for each feature. This also serves to show that
each construal can be induced without contrasting it with alternative con-
struals.



N. Vasilyeva and T. Lombrozo

Table 4
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Study 3: Descriptions of generalization targets produced by crossing same/different social category with same/different social position (note: social position is not the
same as geographic location; non-Borunians in Kemi occupy a different social position from Borunians).

Scenario Category  Position Description

ALL SAME Same Same Azz is a Borunian, and lives in Kemi.

MOVED Same Different  Nuvo is a Borunian who moved from Kemi a long time ago, and now lives in a completely different country, with an entirely different
social system and regulations.

ADOPTED Different  Same Pau is a NON-Borunian by birth, who was adopted into a Borunian family in Kemi at a very young age, a long time ago, in a secret
adoption (meaning the fact of adoption was never revealed, nobody except the parents knew that the child was adopted, and the child
was brought up as a Borunian).

ALL DIFFERENT  Different  Different Eken is a NON-Borunian who lives in Kemi.

and High (M = 75%, range 71-80) levels. Below the prevalence in-
formation and explanation (if presented), participants read a generic
statement attributing the feature to the category (e.g., “Borunians hold
poorly paid jobs”), and were asked to classify it as “True” or “False.”

In the individual generalization block, participants were asked to
generalize a property from the kind (Borunians) to an individual.
Participants were asked to rate their confidence that one of the prop-
erties previously attributed to Borunians (e.g., “holds a poorly paid
job”) held for that individual on a 9-point scale ranging from —4 (I'm
confident it's false) to +4 (I'm confident it's true). Crucially, we ma-
nipulated both the category membership and the social position of the
target individual: same vs. different category membership, and same vs.
different social position. The resulting four scenarios are illustrated in
Table 4.

To ensure that participants still remembered the prevalence level
and the explanation of each feature, the generalization rating block was
split into three sets of four questions each. Each set of four questions
was preceded by a reminder display with four features along with their
prevalence levels and explanations (repeating the information from the
first block). Further, to reduce memory load for prevalence levels, all
four features in a set were pulled from the same prevalence bin (e.g., all
had High prevalence). Following the reminder, participants saw the
four generalization questions (one from each row of Table 4), in
random order. The assignment of features to prevalence levels and
question types, as well as the order of question sets, were counter-
balanced across participants.

At the end of the survey, participants responded to a series of
memory and comprehension checks (e.g., asking them to classify a list
of characteristics and explanations as mentioned vs. not mentioned in
the survey), as well as gender stereotyping and political affiliation
measures, as in Study 2; the analyses involving the latter two measures
are reported through OSF.

7.2. Results

7.2.1. Generic truth ratings

Data were analyzed in a mixed effects logistic regression, predicting
generic truth ratings from numerical prevalence, explanation, and their
interaction (allowing for random intercepts for participants). To com-
pare all three explanation conditions in this and the following regres-
sion models, the model was fit with the control condition as the re-
ference group, and then re-fit with the structural condition as the
reference group. Prevalence was the only significant predictor (x>
(1) = 426.10,p < .001): the odds of a “true” judgment increased 1.10
times per unit of increase in prevalence. Binning the prevalence pre-
dictor into three levels, the mean proportions of “true” responses were
0.25 (Low), 0.74 (Medium), and 0.94 (High). The effect of explanation
condition was not significant, 3> (2) = 2.77, p = .250: the mean
proportions of “true” responses across the internalist, structural, and no
explanation conditions were, respectively, 0.66, 0.65, and 0.61. Finally,
the interaction term between prevalence and explanation conditions
was not significant, Xz (2) = 0.44, p = .805, indicating that explana-
tion did not moderate the effect of feature prevalence.

7.2.2. Individual generalization

A hierarchical linear model predicting generalization to an in-
dividual from centered numerical prevalence, explanation condition,
shared category (yes or no), and shared social position (yes or no), with
random intercepts across participants, revealed a four-way interaction,
p = .001. To investigate this interaction further we ran additional
analyses. First, to evaluate the prediction that an internalist explanation
elevates the importance of shared category membership as a basis for
generalization (relative to structural or control), we dropped pre-
valence and shared social position from the model, and predicted in-
dividual generalization from condition and shared social category. As
expected, we observed a significant interaction between regressors
(model likelihood ratio = 11.34, p = .003). The effect of shared ca-
tegory membership was stronger in the internalist condition relative to
structural, p = .006, and to control, p = .002, which did not differ from
each other, p = .734 (see Fig. 3). Second, to evaluate the prediction
that a structural explanation elevates the importance of shared social
position as a basis for generalization (relative to internalist or control),
we predicted individual generalization from condition and shared so-
cial position. Again, we observed the expected interactions between
regressors (model likelihood ratio = 20.79, p < .001), revealing a
stronger effect of shared social position in the structural condition than
either the internalist, p = .014, or control condition, p < .001 (see
Fig. 3). The internalist condition also heightened the relevance of social
position relative to the control condition, p = .036, which suggests that
our internalist explanations (perhaps by appealing to culture) also in-
volved some social / structural elements.

Next, we addressed the prediction that the effect of prevalence on
generalization would be moderated by explanation type. Specifically,
we predicted that a change in category membership would be more
disruptive to the effect of prevalence in the internalist than in the
structural condition, and that a change in social position would be more
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Fig. 3. Study 3: To represent the interactions between explanation condition,
shared category membership, and shared social position, we created “general-
ization difference scores” (mean difference in generalization to individual in
same vs. different category, and same vs. different social position). Error bars
represent 1 SEM.



N. Vasilyeva and T. Lombrozo

S 3 a.“All same”
=

2

= 2

c

(4]

81

c

o

® 0

N =

©

@ -1

S

(0] low medium high

Cognition 204 (2020) 104383

3 - b. “Moved”

low medium high

S 3 | c. “Adopted” 3 - d. “All different”
=
2
.~
= 2 2
s
ol 1
e
c
(@]
B 0 0
©
IE
Te -
Q .'1 -1
o low medium high low medium high
© Prevalence Prevalence
- @ =|nternalist —#—Structural ==& Control
explanation explanation

Fig. 4. Study 3: Mean individual generalization ratings as a function of within-category feature prevalence (binned into low, medium, and high ranges for pre-
sentation) and explanation type, split by the scenario (same or different category, and same or different social position). Error bars represent 1 SEM.

disruptive to the effect of prevalence in the structural than in the in-
ternalist condition. This made the two cells that crossed category
membership and social position (“ADOPTED” and “MOVED”; see
Table 4) the targets of analysis. We ran separate models for each cell,
predicting individual generalization from prevalence and explanation
condition (see Fig. 4).

In the “MOVED” scenario (Fig. 4, panel b), prevalence positively
predicted generalization, § = 0.41, p < .001. Mirroring the results
presented in Fig. 3, participants were also less likely to generalize in the
structural condition than in the internalist condition, p = —0.45,
p < .001, or in the control condition, f = —30, p = .008 (the latter
two did not differ, f =0.15, p = .181). Most crucially, however, we
also observed interactions, such that the effect of feature prevalence
was weakened in the structural condition relative to the internalist
condition (f = —0.31, p = .002) and control ( = —0.33,p = .001);
the effect of prevalence did not vary across the latter two explanation
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conditions ( = 0.018, p = .865).

In the “ADOPTED” scenario (Fig. 4, panel c), prevalence also posi-
tively predicted generalization, f = 0.67, p < .001. However, the
predicted interaction between prevalence and explanation, with an
attenuated effect of prevalence in the internalist condition (relative to
control), was only marginal, § = —0.19, p = .0502 - although, as
predicted, at the low prevalence level, participants who received an
internalist explanation were less likely to generalize than those in the

structural condition, £(103) = —2.34, p = .021. Yet, contrary to our
expectations, the effect of prevalence was also attenuated in the
structural condition (relative to control), § = —0.33, p = .004. The

extent to which the prevalence effect was attenuated, relative to con-
trol, did not differ across the two explanation conditions, p = .117.
Finally, we considered the remaining two generalization targets,
“ALL SAME” and “ALL DIFFERENT,” for which we did not predict
differential effects of explanation type. In the “ALL SAME” scenario
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(Fig. 4, panel a), prevalence was a positive predictor of generalization,
B = 0.70,p < .001, and both internalist and structural explanations
boosted generalization relative to control (B, = 0.20, p = .031;
Bsee = 0.19, p = .036); the internalist and structural explanations did
not differ, p = .945. As predicted, there were no significant interac-
tions, ps = .780.

In the “ALL DIFFERENT” scenario (Fig. 4, panel d), feature pre-
valence did not predict generalization, B = 0.10, p = .162. Participants
were less likely to generalize in either explanation condition, relative to
control (B¢ vs. control = —0.39, p = .005; Bse vs. conwol = —0.34,
p = .013); the two explanations did not differ, p = .708. As predicted,
there were no significant interactions, ps > .238.

7.3. Discussion

Study 3 documented three important respects in which internalist
and structural construals overlap. First, conceptually replicating Study
2 with a different task, Study 3 found that both internalist and struc-
tural construals support generics. Second, going beyond Study 2, Study
3 found that generic endorsement varied with the prevalence of the
association, but that this effect was not moderated by explanation type.
Third, Study 3 found that when generalizing to an individual with the
same category and social position, internalist and structural explana-
tions supported generalization to the same extent.

Importantly, the similarities between internalist and structural
construals did not emerge because the explanation manipulation was
ignored or otherwise ineffective. Once category and social position
were unconfounded in the generalization task, the predicted differences
emerged. An internalist construal favors generalization (and reliance on
within-category/position statistics) across changes in social position; a
structural construal is less sensitive to the preservation of category
membership. These patterns emerged clearly in the “MOVED” scenario;
the “ADOPTED” scenario (which was also the most unusual) was less
clear. Overall, however, across scenarios, the patterns were consistent
with our predictions, such that — for example — a structural construal
made participants' generalizations less responsive to whether or not
category membership was preserved.

We speculate that in real life, the divergence between internalist
and structural construals might be even more pronounced than that
observed here. For experimental purposes, we used the same features
across explanation conditions; as a result, many invoked culture and
group identity, possibly downplaying more internalist factors. Indeed,
shared social position was more influential overall than shared cate-
gory, and shared position boosted the generalization of internalist
features relative to control (Fig. 3). Plausibly, the internalist condition
could have been made even “more internalist” by using different fea-
ture sets across conditions and citing exclusively biological factors in
internalist explanations, as is common within the abundant literature
documenting essentialist (or more broadly internalist) reasoning. Given
that our primary goal in this study was instead to characterize the
psychological profile of structural thinking as distinct from internalist
thinking, we opted for greater experimental control over maximally
representative features.

8. General discussion

Across three studies, we characterize structural thinking about so-
cial categories. Structural thinking offers a way to make sense of non-
accidental associations between category members and their properties
without attributing the properties to the inherent or essential nature of
the category — that is, without adopting an internalist construal.
Instead, people can adopt a structural construal, which accounts for
observed correlations between properties and categories by citing
stable external constraints. We show that adults can adopt a structural
or internalist construal with minimal cuing, and that each construal has
a characteristic profile of similarities and differences across our tasks.
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We begin by reviewing the similarities.

First, with regard to formal explanations, we found that internalist
and structural explanations supported such explanations to the same
extent, and to a greater extent than mere statistical associations.
Second, and in tension with prominent views of generic language
(Cimpian & Markman, 2011; Leslie, 2007; Rhodes et al., 2012; Wodak
et al., 2015), generic language does not necessarily convey nor induce
essentialist beliefs. In Study 1, the generic language that introduced a
category-property association did not prevent an alternative construal.
In Study 2, participants endorsed internalist and structural interpreta-
tions flexibly, depending on the provided explanation. And in Studies 2
and 3, both construals supported the endorsement of generic claims.
Third, we found that both internalist and structural construals support
generalization, producing identical patterns of generalization when a
social category and a social position are confounded.

Despite these similarities across internalist and structural con-
struals, we predicted (and found) important differences across con-
struals as well. First, we found that properties were seen as less defining
of a category under a structural construal relative to an internalist
construal (Study 1). This finding is consistent with the results of
Vasilyeva, Gopnik, and Lombrozo (2018). Second, going beyond prior
work, we found that properties were regarded as less dispensable to
category membership under an internalist construal than a structural
construal (Study 1). Third, we found that when the typical confound
between category and social position was disrupted, each construal led
to a unique pattern of generalization: an internalist construal promoted
generalization based on shared category membership, while a structural
construal promoted generalization based on shared social position
(Study 3).

Our studies challenge the widespread assumptions that formal ex-
planations, generic expressions, and within-category generalization are
unique hallmarks of internalist thinking. While these hallmarks may
successfully differentiate an internalist construal from some externalist
construals (e.g., appealing to idiosyncratic or unstable external factors),
they do not differentiate an internalist construal from a structural
construal. Our findings thus have important methodologic implications
— namely, they warn against using these judgments as measures of es-
sentialism. More striking, however, are the potential implications for
our understanding of generic language and its role in perpetuating es-
sentialist beliefs (e.g., Haslanger, 2011; Leslie, 2017; Rhodes et al.,
2012; Roberts, Ho, & Gelman, 2017; Wodak et al., 2015). While there
have been calls to reign in essentialist thinking by limiting generic
language (e.g., Leslie, 2017), the prospects for achieving this linguistic
change are rather grim. Replacing generics with overt quantified
statements (“all”, “most”, “some”) or ambiguous statements (“they are
good at X”), for example, is unlikely to work since these are often mis-
interpreted and mis-remembered as generics by children and adults
(Hollander, Gelman, & Star, 2002; Leslie & Gelman, 2012; Mannheim,
Gelman, Escalante, Huayhua, & Puma, 2011).° The alternative ap-
proach of negating a generic (“women do NOT quit their jobs after
having children”) does not question the presupposition that “the re-
levant kind has a distinctive nature or ideal” (Wodak et al., 2015, p.
631). Moreover, a straight negation could have the appearance of going
against the data (when the objective property prevalence is in fact re-
latively high within the category), discrediting the speaker.

In contrast to these approaches, adopting a structural construal of a

6 A related strategy might be to draw attention to the statistics, such as the
precise level of feature prevalence. This strategy could be effective for a generic
involving a striking property (a la “sharks attack people”) rather than a char-
acteristic property (a la “sharks have fins”). For example, Wodak et al. (2015)
suggest a possible reaction to the generic “Muslims are terrorists”: asking “What
percentage of Muslims commit terrorist acts?”. But when the property pre-
valence is in fact fairly high, relative to other categories, and warrants a
characteristic generic, appealing to the statistics could backfire if it prompts the
listener to construct an internalist explanation for the high prevalence.
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generic successfully explains a real association between a property and
a category, but without promoting essentialist beliefs. Could such a
construal mitigate the effects of generic language on essentialist
thinking? In the reported studies, a simple verbal explanation manip-
ulation proved effective, suggesting that when we encounter generics in
speech, offering a structural explanation — or, perhaps, merely sug-
gesting that structural factors may be relevant and should be considered
— could help block internalist inferences, potentially even in young
children (Vasilyeva, Gopnik, & Lombrozo, 2018; Vasilyeva & Lombrozo,
2020).

Our findings also contribute a new position to philosophical debates
on the role of social generics in sustaining oppression and injustice.
Mirroring the proposals reviewed above, Haslanger (2011) and Langton
et al. (2012) have argued that we ought to reject or negate the truth of
racial and gender generics when we hear them (because they mis-
represent social artifacts as essences), and convey information about
corresponding statistical associations using quantified statements in-
stead. However, Ritchie (2019) offers an insightful argument against a
general prohibition on racial and gender generics in favor of quantified
statements, since generic generalizations convey systematic, lawlike
regularities (Carlson, 1995; Nickel, 2017), and are thus particularly
well-suited for describing systematic patterns of structural oppression.
Overt quantified statements, instead, can convey a misleading idea that
the association could be due to accidental factors, masking the sys-
tematic nature of oppression. Ritchie's argument defending — and in
some cases, prescribing — the use of social generics is also based on her
questioning whether generics necessarily attribute intrinsic features to
a group. Ritchie identifies examples of generics (e.g., “Blacks face
economic, legal, and social discrimination”; “Women are expected to
want children”) that attribute clearly structural properties to a cate-
gory, and thus avoid the essentialist worry (see also Haslanger, 2000,
on shared social positions in the absence of shared essences, and related
acknowledgments of the role of external factors in shaping associations
that generics convey in Rhodes & Mandalaywala, 2017; Nickel, 2017).

We are sympathetic with Ritchie's arguments, but we add yet an-
other position to the debate. While Ritchie focuses on the content of
some properties to make the case that not all generics attributing
properties to social groups essentialize, we make a broader claim that
when a social category and a social position are confounded (as they are
in most real-life contexts), the source of an association between a
property and a category/social position is under-determined.
Specifically, the association is compatible with at least two causal-ex-
planatory models, attributing the properties either to the inherent
nature of the social group, or to the stable social position it occupies.
The practical and political implications of our account are thus different
from those of Leslie (2008), Haslanger (2011), Langton et al. (2012), or
Ritchie (2019). Instead of recommending that we abandon social gen-
erics, negate them, replace them with quantified statements, or focus on
promoting the use of select generics to highlight systemic oppression,
we draw attention to the importance of (re)explaining generics in order
to disambiguate them and convey an appropriate structural meaning
(see Vasilyeva & Ayala-Lopez, 2019, for a more detailed outline of this
position).

Our focus on the crucial role of explanation also sets our position
apart from Noyes and Keil (2019), who make the related claim that
generics do not necessarily signal essentialism. However, their proposal
is that generics convey the information that the category in question is a
genuine kind rather than a shallow collection, such as “white things.”
They operationalize “kind-ness” using measures of group homogeneity
across superficial differences/similarities, the uniformity of properties
across members, and formal explanation (but see Nickel, 2017 for a
discussion of true generics concerning “non-kind collections” rather
than kinds, p. 440). Our proposal is not incompatible with Noyes and
Keil's, but it requires a different notion of kinds, focusing on causal-
explanatory regularities sustaining the observed category-property as-
sociations, rather than within-kind homogeneity. In fact, a structural
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construal can be powerful precisely because it explains observed cor-
relations without making the homogeneity assumption: it reveals how
the generics “women are expected to want children” (Ritchie, 2019;
Saul, 2017) and “women choose part-time work after having children”
can hold true even in the face of extreme variability in the desires,
interests, preferences, and priorities of individual women.

Our generalization results also have potentially important theore-
tical and social implications. First, from a theoretical standpoint, they
offer yet another illustration of how explanation shapes generalization
(Lombrozo & Gwynne, 2014; Sloman, 1994; Vasilyeva & Coley, 2013;
Vasilyeva, Ruggeri, & Lombrozo, 2018), directing it along the dimen-
sions of shared category and/or position. This reinforces the insight
from prior work on flexible inductive inference, showing that general-
ization tracks a broad range of dimensions that go beyond category-
based similarity, suggesting that generalization is not a reliable in-
dicator of essentialist representations (Coley & Vasilyeva, 2010; Heit &
Rubinstein, 1994; Medin, Coley, Storms & Hayes, 2003; Ross & Murphy,
1999).

Second, from a practical standpoint, getting a fuller picture of how
people generalize from categories to individuals has important real-life
implications. For example, when a woman applies for a position where
statistics suggest that women are likely to fail or drop out, the hiring
committee might realize that the property of dropping out is a product
of the social position rather than of being a woman per se. If they create
a favorable social environment for the woman in their organization, the
property of dropping out may not generalize to her. Although we have
not offered direct evidence that a structural construal is capable of
shifting such real-life decisions, our findings suggest that this is a pro-
mising direction to pursue.

Our findings raise a number of important questions for future re-
search. First, although we show that both internalist and structural
construals support generic claims, it is unclear whether the generics are
ambiguous with respect to construal, or merely underspecified.” On the
former view, generics are ambiguous because category labels (e.g.,
“women”) can refer either to an (essentialized) category or to a social
position. Indeed, there are live debates about how to define terms such
as “woman,” with some focusing on internal characteristics, but others,
such as Haslanger (2000), defining a woman as someone who is sys-
tematically socially subordinated on the basis of presumed female sex
(that is, in terms of social position). Prior accounts of generic meaning
have identified related forms of ambiguity: for example, one can en-
dorse both “boys cry” and “boys don't cry,” treating the term “boys” in
either a descriptive sense (boys in fact do cry) or a normative sense
(“real” boys shouldn't cry; Knobe, Prasada, & Newman, 2013; Leslie,
2015).

Another possibility, however, is that generics themselves are not
ambiguous, but are rather underspecified with respect to an internalist
or structural construal. That is, generics could have a single meaning —
for instance, indicating a non-accidental connection between kind
membership and having the property, or expressing a certain type of
generalization — which is amenable to multiple causal-explanatory
construals. To illustrate, the fact that wood burns can be explained by
appeal to phlogiston, or by appeal to modern chemistry, but the fact
that multiple candidate explanations are available hardly makes the
generic “wood burns” ambiguous.®

Establishing whether the meaning of a generic claim is ambiguous
or merely underspecified is a question for future research, but on either
account, explanations are a natural mechanism for imposing a struc-
tural or internalist construal. When asking “why do women dedicate a
lot of time to childcare?”, for example, the proffered explanation will
constrain the interpretation of the generic explanandum “women

7 We are grateful to Sandeep Prasada and Michael Strevens for encouraging us
to clarify these points.
8 We owe this example to Sandeep Prasada.
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dedicate a lot of time to childcare” such that it is understood as a claim
about the category or its position. Structural explanations, in particular,
have been argued to shift the explanandum in a number of ways
(Haslanger, 2011; Garfinkel, 1981; Skow, 2018). If a person strictly
commits to the internalist explanandum - “why do women, an essen-
tialized kind with an inherent underlying nature, have this property?” —
the structural explanation will not answer their intended question. It
will instead answer a different question, such as “what is it about the
social position occupied by women that explains the association with
this property?” (swapping a question about categories with a question
about positions), or “why is being a woman related to having this
property?” (swapping a request for a “triggering cause” with a request
for a “structuring cause,” which makes it the case that some relation-
ship exists; (Dretske, 1988; Skow, 2018). If this is right, then generic
explananda that support internalist vs. structural construals (“why do
women dedicate a lot of time to childcare?”) are importantly different
from more canonical generic explananda that support multiple ex-
planations (“why does wood burn?”). In the former case, different ex-
planations involve subtly different explananda, whereas in the latter
case, the candidate explanations are more naturally understood as
different answers responding to the same explanandum.

Another open question concerns the relative status of structural and
internalist construals. Even if the former can be readily cued, is the
latter a privileged default? The results of Study 2 suggest this may be so:
in the absence of a provided explanation, internalist meanings of gen-
erics were rated as more plausible than structural and purely accidental
(“no reason”) interpretations. Likewise, in Vasilyeva, Gopnik, and
Lombrozo (2018), internalist explanations were somewhat more robust
across development than structural explanations (although adults gen-
erated both types of explanations flexibly and at similar rates when
cued with appropriate contexts). This raises important questions about
the cognitive and environmental factors that shape the adoption of a
particular construal in a given case. Are internalist construals less
cognitively demanding, or thought to be more likely? What determines
the probability that a given construal will be adopted in a given case?
And are there additional construals that ought to be considered (see
work on “principled connections,” Prasada & Dillingham, 2006, 2009,
for a candidate)?

Another important direction for further research is examining how
internalist and structural construals interact in everyday thought. In our
studies we specifically aimed to document “clear cases” of structural
reasoning and contrast it with internalist reasoning. In reality, the
stories people tell are likely to be more complicated, interweaving in-
ternalist and structural factors. For example, internalist factors could be
seen as driving structural factors (e.g., viewing the current stable social
positions as perfect “niches” matching the inherent, internalist predis-
positions of category members), or the other way around (e.g., viewing
early social environment as the source of deep, inherent properties; see
Rangel & Keller, 2011). Such causal stories might also include complex
feedback loops sustaining the status quo. Examining the ways such
hybrid causal-explanatory stories work, along with their social con-
sequences, should be prioritized in future work.

A fourth open question is whether and how category and/or prop-
erty type could moderate the effects we report here. In particular,
“cultural” properties of social groups, such as food or religious customs,
may have a default structural interpretation. However, many aspects of
culture, including preferences, values, and attitudes, can be understood
in internalist terms, where cultural properties reflect shared internal
characteristics. Consistent with this, in Study 2 we were able to ma-
nipulate the structural vs. internalist interpretation of cultural proper-
ties, using the corresponding explanations of properties. When multiple
construals can be induced for a given category-property association, the
consequences of each construal may still vary across categories. For
instance, “biogenetic essentialism” has mixed effects on attitudes to
mental illness, reducing personal responsibility and blame, but in-
creasing pessimism about recovery and increasing social distance
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(Kvaale, Haslam, & Gottdiener, 2013; Phelan, 2005). It will be im-
portant to identify whether structural thinking similarly licenses ne-
gative inferences, and how its positive and negative consequences in-
teract with the specific domain.

Finally, structural thinking should be examined beyond the social
domain. It is relevant in any domain involving complex systems com-
posed of interacting elements, where the overall state of the system
imposes constraints on the states of its elements.’ Such complex systems
are common in science, economics, and other disciplines. Under-
developed structural reasoning skills might present obstacles to mas-
tering these domains. In fact, psychological essentialism has been
shown to interfere with learning a number of biological concepts, such
as “species” and “evolution” (Coley & Tanner, 2012; Leslie, 2013;
Lombrozo, Thanukos, & Weisberg, 2008; Shtulman & Schulz, 2008); it
is important to examine whether structural thinking can generally
promote understanding of complex patterns across a range of domains.

In sum, across three studies, we show that internalist and structural
construals elicit different representations of categories: in the former
case a property is attached to the category, in the latter case to its
position within a larger structure. Both kinds of representations can
support formal explanations, generic claims, and generalization, effec-
tively tracking environmental statistics. However, they work differ-
ently, with differences that manifest in category definitions, property
mutability, and generalization across categories vs. positions. In prac-
tice, both internalist and structural construals are likely to be useful,
since each captures a real aspect of the environment. Effective agents
should thus track both internalist and structural relationships, and as
psychologists, we should study both kinds of construal as well.
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