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CHAPTER 25

Culture, Categorization, and Reasoning

DOUGLAS L. MEDIN
SARA J. UNSWORTH
LAWRENCE HIRSCHFELD

Do people from different cultures have differ-
ent categories and concepts? What aspects of
the way a person thinks depend on the culture
in which one grew up? In this chapter we re-
view research on concepts and reasoning from
a cultural perspective. It is tempting to plunge
right into the literature, without saying much
about the notion of culture itself, because, as
many people believe, everyone has a pretty
good idea about what culture is. To the con-
trary, we believe that a great deal hinges on
how one conceptualizes culture, including chal-
lenging methodological and interpretive issues,
and deep commitments to research strategies.
Therefore, we plunge right away into different
approaches to studying culture.

What is at stake is not so much determining
which approaches to culture are correct and
which are incorrect but rather what their
strengths and weaknesses might be relative to
the questions and issues one would like to ad-
dress. First, there is an issue on which everyone
who studies culture can agree. Given that much
of the history of cognitive and social psychol-
ogy has focused nearly exclusively on college
students at major research universities, we re-
ally need to know the generalizability of these
findings. Both the presence and absence of gen-

erality are informative. We think that the scan-
dal of cognitive and social psychology is its
narrow empirical base—it reflects either im-
mense optimism with respect to universality or
is too pessimistic about being taken seriously.
In short, psychology needs cultural research to
be legitimate.

The challenges arise when cultural differ-
ences are observed. Aside from jarring us out of
our complacency, what more can we say? A
central problem is that culture is not an inde-
pendent variable, and cultural comparisons
provide very little by way of experimental con-
trol. This is where different approaches to cul-
ture part company, strategically speaking. We
now take a closer look, starting with intuitive
approaches to culture.

APPROACHES TO STUDYING CULTURE

We begin with an important distinction: The
question of how cultures should be studied is
separable from the question of how to define
cultures. Intuitively, one might define “culture”
as the shared knowledge, values, beliefs, and
practices among a group of people, typically
living in geographical proximity, who share a



& Autaydiia, SI0LY, LONEN, OV, Jun £3, 20U/, Handbook ot Cultural Psychology

Guilford Press, New York, ISBN: 9781593857325

616 V. COGNITION

history, a language, and cultural identification.
Although we think a definition of a culture in
terms of history, proximity, language, and iden-
tification is useful and (if not too rigidly ap-
plied) perhaps even necessary, it does not fol-
low that the cultural content of interest must be
shared ideas and beliefs.

We see three problems with the intuitive
view of culture and its focus on shared content.
First, it prejudges the issue of what constitutes
cultural content. If culture is shared and we en-
counter a tradition in which a diversity of
ideas, values, and practices compete, arc we to
conclude that the tradition is not cultural be-
cause it is not consensual? Second, this view of
culture is static, in that either cultural change is
not a relevant object of study or is treated as
(cultural) loss, or in some cases, extinction.
Third, this approach may implicitly essentialize
culture by conceptualizing it as an entity with
systematic, law-like properties.

In this section we look at a number of ap-
proaches that in different ways endorse or re-
ject this agenda for cultural research.

Culture as Norms and Rules

It is very natural to think that the cultural con-
tents of interest must be shared to qualify as
“cultural.” Note, however, that this commit-
ment undercuts the dynamic side of cultural
processes. There might well be distinctive val-
ues, beliefs, and knowledge within a culture
that nonetheless are not consensual. For exam-
ple, a culture may have a set of beliefs and
practices known only to a privileged group of
people (e.g., healers, elders, ruling elite).

Some influential models of culture formation
and evolution in biology and anthropology
take a somewhat more liberal view of consen-
sus. Based on group-level traits, they assume
that cultures are integrated systems consisting
of widely shared social “norms” (“rules,” “the-
ories,” “grammars,” “codes,” “systems,”
“models,” “worldviews,” etc.) that maintain
inheritable  variation (Rappaport, 1999;
Laland, Olding-Smee, & Feldman, 2000; Wil-
son, 2002). Some political scientists also tend
to view cultures as socially “inherited habits”
(Fukuyama, 1995), that is, as socially transmit-
ted bundles of normative traits (Huntington,
1996; Axelrod, 1997).

The interest in inheritable variation loosens
the restrictions on consensus and raises ques-
tions about the basis for variation. But here

cognitive scientists are likely to be disappointed
by the implicit assumption that the gist of cul-
tural learning is the (automatic) absorption of
norms and values from the surrounding culture
(by processes no more complicated than imita-
tion). We believe that these assumptions do not
pay sufficient attention to the sorts of inferen-
tial and developmental cognitive processes that
allow human beings to build and participate in
cultural life.

Cultural Psychology

Studies in the area of “cultural psychology”
have made important contributions to human
understanding by showing that knowledge sys-
tems and associated ways of thinking previ-
ously assumed to be universal actually vary
widely across the world (for a review, see Co-
hen, 2001). The lesson drawn is that “psychol-
ogists who choose not to do cross-cultural psy-
chology may have chosen to be ethnographers
instead” (Nisbett, Peng, Choi, & Norenzayan,
2001, p. 307). In brief, cultural psychology is
succeeding in divesting academic psychology of
implicit and ingrained ethnocentric biases.

Cultural psychology differs from the “norms
and rules” approach in at least two distinct
ways: (1) Cultural psychology has tended to fo-
cus on reducing cultural differences to differ-
ences in values along a small set of dimensions;
and (2) cultural psychologists have claimed
that these differences also mediate differences
in cognitive processes. In short, culture affects
not only what people think about but also how
they think.

The area draws much of its inspiration from
resecarchers such as Hofstede (1980) and
Triandis (1995), who sought to characterize
cultural differences in terms of a small number
of relevant dimensions. The project is success-
ful if converging evidence points to the same
small set of dimensions. Examples of such di-
mensions that have received a lot of attention
are individualism versus collectivism and egali-
tarian versus hierarchical social structure.
Other researchers, such as Nisbett (2003), have
used socio-historical analysis to analytically de-
rive differences in worldviews or preferred
modes of thought. Examples of these differ-
ences are analytic versus holistic and logic ver-
sus dialecticism. In short, Nisbett and his asso-
ciates (2001) are suggesting that what they call
cultural studies must include not only contents
per se but also thinking processes that them-
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selves may be differentially distributed across
cultures.

The recent interest in cultural psychology
(for a review and critique, see Oyserman et al.,
2002, and associated commentaries) has pro-
duced a considerable array of intriguing find-
ings. In our view, however, the field risks being
inherently self-limiting, because it tends to fo-
cus on very abstract, superordinate-level con-
trasts. It is difficult to argue with success, but it
is equally difficult to overcome the impression
that the picture is somewhat oversimplified.
Here is an analogy. Suppose we were trying to
understand the object concepts associated with
a language and culture. It would be possible to
take a large sample of such concepts, develop
some measure of similarity, and then do multi-
dimensional scaling (MDS). We would proba-
bly be able to recover meaningful dimensions
of similarity such as size, animacy, and affective
valence. But knowing object concepts as we do,
we would likely have the feeling that a great
deal was missing. In the 1950s Osgood, Suci,
and Tannenbaum (1957) undertook a project
of this sort (using the so-called “semantic dif-
ferential technique”) and uncovered several ab-
stract dimensions, such as valence (pleasant-
ness vs. unpleasantness) and potency (active vs.
passive). Although dimensions such as positive
versus negative evaluation have been of
some use in subsequent research (Niedenthal,
Halberstadt, & Innes-Ker, 1999), no one
would mistake this dimensional analysis with a
theory of semantics and overall, the MDS ap-
proach has fallen into neglect.

A second limitation of cultural psychology is
that when a hypothesized cultural difference is
reported, it is not clear how explanation or in-
terpretation can be extended beyond simple de-
scription. In some cases researchers have been
able to exert some experimental control by
priming tendencies to act individualistically
versus collectively (e.g., Gardner, Gabriel, &
Lee, 1999; Briley, Morris, & Simonson, 2000).
These sorts of studies reinforce the dimensional
analysis and potentially extend its scope
(Oyserman & Lee, Chapter 10, this volume).
There is always the risk, however, of circularity
in analysis. If priming does not affect some can-
didate task measuring individualism versus col-
lectivism, then perhaps the prime is ineffective
or the task does not entail individualism and
collectivism.

Perhaps we are guilty of prejudging the ini-
tial phase of a two-step project. A focus on

within-culture variations in modes of thought
might illuminate how different cultural institu-
tions shape ways of thinking and vice versa (see
Kitayama, Duffy, & Uchida, Chapter 6, this
volume; Kitayama, Ishii, Imada, Takemura, &
Ramaswamy, 2006).

Context and Situated Cognition

Alternative views of “cultural psychology” call
into question the use of standard forms of ex-
perimental procedure as flawed on the grounds
that they are biased in their focus on the indi-
vidual mind/brain in isolation. Instead of con-
sidering cognitions to be embedded exclusively
in individual minds, with “culture™ as just one
component of individual cognition, these theo-
rists maintain that human cognitions should be
properly situated in a cultural-historical con-
text and “practical activity” (Cole, 1996; cf.
Vygotsky, 1978). A related concern is that cul-
tural cognitions may be better understood as
“distributed cognitions” that cannot be de-
scribed exclusively in terms of individual
thought processes, but only as “emergent struc-
tures” that arise from irreducible levels of
interactional complexity involving differential
linking of individual minds in a given popula-
tion (Hutchins, 1995). Cole (1996) argues that
subjects and objects are not only directly con-
nected but also indirectly connected through a
medium comprising artifacts, which are simul-
taneously material and conceptual. One conse-
quence of this view is an emphasis on studying
cognition in context, where cognitive labor
may be distributed across both individuals and
artifacts (e.g., plumb lines or computers). Be-
cause context includes people’s conceptions of
artifacts, it is inherently relational.

We share some of these concerns raised by
the situated view, such as difficulties with stan-
dard experimental procedures, including 2 x 2
designs with culture, in effect, treated as an in-
dependent variable (Atran, Medin, & Ross,
2005) and lack of concern with differential dis-
tributions of cognitions among minds within
populations. We also agree that cultural no-
tions are intimately tied to the study of devel-
opment, and that one excellent research avenue
involves looking at how cognition plays out in
particular contexts.

But we find other aspects of the situated
view somewhat problematic. First, it is not al-
ways clear when a proposal is to be read as a
metaphor and when it is to be taken literally,
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for example, the idea that cognition is “distrib-
uted” or even “stretched across mind, body, ac-
tivity and setting” (Lave, 1988, p. 1). The focus
on practical activity can be very useful, but to
make activity the primary, or in some cases the
sole unit of analysis, is to ignore individual
cognitions.

The situated view and cultural psychology
represent two end points on a continuum of
scope and specificity. Cultural psychology aims
to identify a small set of cognitive processes
that (are thought to) operate very widely. In
contrast, situationists are more impressed with
the lack of transfer of cognitive skills across
settings (e.g., Lave, 1988). The final view we
discuss falls in the middle of this continuum.

Cultural Epidemiology

We endorse looking at cultures in terms of
mental representations (and attendant behav-
iors) that are distributed across individuals in a
population—what Sperber and others have
called “cultural epidemiology.”" This view fo-
cuses on the stabilizing role of cognitive struc-
tures in production and transmission of ideas
(and attendant behaviors) that achieve wide-
spread cultural distribution. These are not ex-
clusively or even mainly shared as nearly iden-
tical mental representations across individual
minds (Atran, 2001; Sperber, 1996). For exam-
ple, imitation has strong limits: Given the mul-
tiple mappings between acts and mental repre-
sentations of them (including their meaning),
there is no guarantee of any sort of fidelity.
Rather, much of the cultural transmission and
stabilization of ideas (artifacts and behaviors)
involves the communication of fragmentary
bits of information that manage to trigger
prior, rich inferential structures (Sperber &
Hirschfeld, 2004).

We see two main limitations of the distribu-
tional view of culture: (1) Its focus on ideas
may not give appropriate weight to the role of
institutions, artifacts, and contexts; and (2) the
notion of “idea” is underspecified in much the
same way that the notion of a feature is
underspecified in models of similarity (Murphy
& Medin, 1985). Both limitations reflect the
fact that the distributional view is stated at a
fairly abstract level, so they are probably the
same symptom. For instance, in an attempt to
concretize the notion of “idea,” one will likely
find that ideas are not only influenced by insti-
tutions, artifacts, and contexts but also include

key features of these phenomena in their repre-
sentational makeup.

At the same time, the distributed view of cul-
ture has several important strengths. Firs, it di-
rects attention to within-culture variation and
processes of cultural transmission. Second, cul-
tural differences are a beginning point for anal-
yses, not an end point. Third, this view requires
that cultural consensus be empirically demon-
strated rather than simply presumed. Conse-
quently, cultures are seen as a dynamic system
in which different perspectives and ideas may
be in competition. All of these factors are rele-
vant to the methodological considerations to
which we turn next.

METHODOLOGY FOR CULTURAL RESEARCH

It is our view that cultures can be effectively
studied as causally distributed patterns of men-
tal representations, their public expressions,
and the resultant behaviors in given ecological
contexts. We say “distributed” to emphasize
that the distribution of ideas may be highly
variable, and “causally” to make the point that
whether and how representations are formed,
transmitted, or transformed depends on partic-
ular contexts, as we elaborate below. People’s
mental representations interact with other peo-
ple’s mental representations to the extent that
those representations can be physically trans-
mitted in a public medium (language, dance,
signs, artifacts, etc.). These public representa-
tions in turn are sequenced and channeled by
ecological features of the external environment
(including the social environment) that con-
strain psychophysical interactions between in-
dividuals (Sperber, 1996).

A significant departure from a culture as
“shared norms and rules” perspective is that
the variable distribution of ideas, which are
themselves objects of study, and disagreement
across observers, is treated as signal, not as
noise. The distribution view avoids the limita-
tions of considering “culture™ a well-bounded
system or cluster of practices and beliefs (see
Brumann, 1999, and commentaries for exam-
ples), in favor of using a sct of techniques for
assessing groupwide patterns that statistically
demonstrate cultural consensus or lack thereof.
This proposal has the advantage that it avoids
trying to define culture, focusing attention in-
stead on the distribution of cultural representa-
tions.
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In our work we have relied extensively on
the cultural consensus model (CCM) of Rom-
ney, Weller, and Batchelder (1986), an impor-
tant tool for analyzing commonalities and dif-
ferences within and across cultural groups. The
CCM has been an effective tool for cognitive
anthropologists (e.g., Moore, Romney, Hsia, &
Rush, 2000; Romney & Batchhelder, 1999;
Romney, Brewer, & Batchelder, 1996). Consen-
sus modeling permits recovery of graded pat-
terns of variation within and between popula-
tions (down to the level of the individual and
up to the level of combining cultural patterns
to show “metacultural” interaction and con-
sensus). Rather than locating “cultural analy-
sis” at any one level, one can explore the exis-
tence of agreement patterns, linking them to
environmental (social and physical) processes
and phenomena.

Other researchers (e.g., Eid & Diener, 2001)
have employed latent class analysis to identify
subgroups. A limitation of latent class analysis
not shared by the CCM is that fairly large sam-
ple sizes are needed to identify subgroups.

Accordingly, it is less useful to try to estimate
population parameters for such norms and as-
sociated behaviors (especially when cultural
studies consist of cross-national samples of col-
lege students) than to establish the pathways
that determine how ideas (in our case, catego-
ries and concepts) affect reasoning and behav-
iors. For example, in some of our work we
have identified cultural differences in ap-
proaches to nature but then have been able to
link within-group variation in mental models
with corresponding within-group variation in
cross-group stereotyping (Medin, Ross, Cox,
& Atran, 2006).This means that trying to es-
tablish a truly random sample may be much
less useful than selecting a sample that is most
likely to reveal some cultural processes of inter-
est (this contrasting strategy is known as pur-
posive sampling).

The Cultural Consensus Model

The CCM assumes that widely shared informa-
tion is reflected by a high concordance among
individuals. Estimation of individual compe-
tencies is derived from the pattern of
interinformant agreement on the first factor of
a principal component analysis (essentially fac-
tor analysis). A cultural consensus is found to
the extent that the data overall conform to a
single factor solution (the first latent root is

large in relation to all other latent roots), and
individual scores on the first factor are strongly
positive. These competency scores should not
be mistaken for scores of expertise. The cul-
tural model provides a measure for culturally
shared knowledge; hence, the levels of compe-
tencies measure the extent to which an individ-
ual shares what everyone else agrees upon. The
CCM is not a theory of culture or of the cul-
tural transmission of information, any more
than analysis of variance is a theory of cogni-
tion. It is only a tool that can be used to evalu-
ate such theories.

Of course, general agreement may be cou-
pled with systematic disagreement, and the
CCM is an effective tool for uncovering both
shared and unshared knowledge. After the con-
sensus parameters are estimated for each indi-
vidual, the expected agreement between each
pair of informants is generated (as the product
of their respective consensus parameters).
Next, the expected agreement matrix is sub-
tracted from the raw agreement matrix to yield
a matrix of deviations from expected agree-
ment (cf. Hubert & Golledge, 1981). If raw
and residual agreement are significantly associ-
ated, then a significant portion of residual
agreement consists of deviations from the con-
sensus. One can then explore other factors
(e.g., cultural subgroups, social network dis-
tance) that might predict or explain the resid-
ual agreement. For example, Medin, Lynch,
Coley, and Atran (1997) asked tree experts to
sort local species of trees into groups and found
a clear overall consensus, coupled with reliable
residual agreement. They then examined
second-factor scores and found that they corre-
lated strongly with occupation (e.g., parks
maintenance worker, taxonomist, landscaper).
Subsequent comparisons revealed systematic
differences in the basis for sorting across
groups.

Logic and Strategy in Cross-Cultural Comparison

One reason that comparative research has been
unpopular is that it is not always clear how to
do it successfully. When one compares two
groups and finds clear differences, interpretive
problems quickly emerge. Which of the many
ways in which the two groups differ are cru-
cial? For example, Lopez, Atran, Coley, Medin,
and Smith (1997) found that U.S. undergradu-
ates and Itza’ Maya of Guatemala showed dif-
ferent patterns of responding on a category-
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based inductive reasoning task involving mam-
mals. Although this undermines the universal-
ity of the particular reasoning phenomenon,
the two groups differed in myriad ways (age,
education, literacy, livelihood, language, cos-
mology, etc.). Which of these differences mat-
ters? Practically speaking, it may be impossible
to disentangle these various factors. Suppose
we could control for age, education, literacy,
and the like in comparing Itza’ Maya and un-
dergraduates. How do we decide which vari-
ables represent “culture” and should therefore
not be controlled, and which variables do not,
and should be controlled? The Itza’ Maya prac-
tice agroforestry and also hunt and collect
plants in the forest. Should these factors be
controlled or are they part of Maya culture?

Now suppose that we control for every vari-
able we can think of and still find differences.
In this case, it seems that one is more or less
forced to reify or essentialize culture; that is,
the only explanation of the cultural difference
involves appealing to some abstract notion of
“culture.” In short, it scems that we may be
caught between two equally undesirable possi-
bilities: (1) to end up with a notion of culture
that solely has recourse to circular explana-
tions of differences (“The Itza’ are different be-
cause they are Itza’ ”); (2) to conclude that cul-
tural comparisons just represent confounded
experiments, and the notion of culture is not
needed once proper experimental control is
achieved.

Triangulation as a Research Strategy

There is no theoretically neutral way to define
culture (see Atran et al., 2005). We have just
suggested that the idea that culture is whatever
is left when all potentially confounding vari-
ables are controlled is self-defeating. Granted,
it is useful to control for variables that are
clearly irrelevant to culture. But one must bear
in mind that decisions about what is irrelevant
are necessarily theory-based and commit one to
a particular notion of culture.

Because (cultural) groups cannot be found
that represent orthogonal combinations of
variables, it may be impossible in principle to
disentangle the various sources of variation
among groups. The general idea of triangula-
tion is to use observations from a third group
to get at least modest leverage for understand-
ing initial group differences. The third group
should resemble the first group in some poten-

tially important ways and the second group in
other ways. If the third group performs like one
of the groups and differently from the other
group, then the variables shared by the third
group and the group it mimics become candi-
dates for critical variables.

To illustrate this strategy, consider again the
findings of Lopez et al. (1997). In that study,
we compared Itza’ Maya elders and University
of Michigan undergraduates on categorization
and reasoning involving local mammals (local
to Petén and to Guatemala and Michigan, re-
spectively). We told informants of a new dis-
case that we know affects coyotes and wolves,
and another new disease that affects coyotes
and cows. Then we asked which disease is
more likely to affect all mammals.

University of Michigan undergraduates
overwhelmingly said the disease that coyotes
and cows get is more likely to affect all mam-
mals. They justified their answers by appealing
to the dissimilarity of the two premises, or di-
versity; that is, they said that if some disease af-
fects mammals as different as coyotes and
cows, it is likely to affect all mammals. This
reasoning strategy scems straightforward, and
the Osherson, Smith, Wilkie, Lopez, and Shafir
(1990) model for category-based reasoning
predicts that people will prefer more diverse
premises in drawing inductions to a category.
What is surprising is that the Itza’ Maya did
not show a diversity effect. In some cases they
were reliably below chance in picking the more
diverse premises on these kinds of tests.

Why did the Itza’ not use a diversity-based
reasoning strategy? Obviously, there are any
number of hypotheses one could conjure up.
Perhaps the question was not asked quite the
same way in Itza’ Maya (back translation is no
guarantee of equivalence), or perhaps formal
education is a prerequisite for this form of ab-
stract thought, or perhaps the Itza’ have a very
different conceptualization of disease. The an-
swer just is not clear.

Here is where our triangulation strategy
proved to be effective. In this case, the third
group was U.S. tree experts who were asked to
reason about novel tree discases. They resem-
bled both the Michigan undergraduates in
many respects (language, formal education,
etc.) and the Itza’ with respect to having con-
siderable domain knowledge. A typical diver-
sity probe might be as follows: “White pine
and weeping willows get one new disease and
river birch and paper birch get another. Which



© Kitayama, Shinobu; Cohen, Dov, Jun 25, 2007, Handbook of Cultural Psychology

Guilford Press, New York, ISBN: 9781593857325

25. Culture, Categorization, and Reasoning 621

is more likely to affect all trees?” Using these
kinds of probes, Proffitt, Coley, and Medin
(2000) found that parks workers, like the Itza’,
showed reliably below chance diversity re-
sponding. As we elaborate later, both groups
were employing a reasoning strategy that is
sensible and coherent—it just does not show up
in undergraduate reasoning, for reasons that
we will soon make clear. For now, we simply
note that the triangulation strategy pinpoints
domain knowledge as a key variable in diver-
sity responding (though, as we will see, this is
not the whole story).

At first glance, it might appear that the trian-
gulation strategy is just a 2 x 2 design with one
cell missing. In our example, one factor might
be cultural group and the other, expertise, with
the missing cell being the Itza’ Maya, who lack
knowledge of biological kinds. But a 2 x 2 de-
sign presumes what the triangulation strategy
is intended to discover, namely, which factors
are crucial to group differences. So, in our case,
expertise seems to be the main factor and the
factor of culture is just a stand-in for the many
ways the groups might differ, which may or
may not be relevant for some specific task. The
logic of triangulation implies compression of
any number of possible 2 x 2 designs that to-
gether entail a host of possible explanations for
group differences. Instead of 2N controlled de-
signs, each of which allows inference to a single
factor, a carefully chosen third group deliber-
ately confounds a number of variables. By care-
fully choosing a third group, C, that resembles
both the first group, A, in a number of ways
and the second group, B, in a number of other
ways, one can assess the relative importance of
the set of culturally confounded variables by
which C differs from A versus C differs from B.

OVERVIEW OF CONCEPTS AND CATEGORIES

It is not easy to organize this review, because
(mainstream) psychology has a different his-
tory and perspective than anthropology. Our
compromise is to come at it both ways, noting
the frequent parallels. We begin our overview
with theories of concepts and categories that
have arisen out of mainstream cognitive psy-
chology, which has been more concerned with
mental representations and abstract structural
properties of categories than has anthropology.
We then review research emanating from both
anthropology and psychology that has investi-

gated concepts and categorization across cul-
tures.

In what follows, we use concept to refer to a
mental representation, and category to refer to
the set of entities or examples picked out by the
concept. It is generally accepted that instances
of a concept are organized into categories
(Smith & Medin, 1981). Almost all theories
about the structure of categories assume that,
roughly speaking, similar things tend to belong
to the same category and dissimilar things tend
to be in different categories. For example, rob-
ins and sparrows both belong to the category
bird and are more similar to each other than
they are to squirrels or pumpkins. “Similarity”
is a pretty vague term, but it is most commonly
defined in terms of shared properties or attrib-
utes. Although alternative theories assume that
concepts are structured in terms of shared
properties, theories differ greatly in their orga-
nizational principles. The classical view as-
sumes that concepts have defining features that
act like criteria or rules for determining cate-
gory membership. For example, a triangle is a
closed geometric, three-sided form, with the
sum of the interior angles equaling 180°. Each
of these properties is necessary for an entity to
be a triangle, and these properties together are
sufficient to define a “triangle.”

A fair amount of research has examined peo-
ple’s knowledge about object categories such as
bird, chair, and furniture, and this evidence
goes against the classical view. People not only
fail to come up with defining features but also
they do not necessarily agree with each other
(or even with themselves when asked at differ-
ent times) on whether something is an example
of a category (Bellezza, 1984; McCloskey &
Glucksberg, 1978). Philosophers and scientists
also have worried about whether naturally oc-
curring things such as plants and animals (so-
called “natural kinds™) have defining features.
The current consensus is that most natural con-
cepts do not fit the classical view.

The major alternative to the classical view,
the probabilistic view (see Smith & Medin,
1981), argues that concepts are organized
around properties that are characteristic or
typical of category members, but, crucially,
they need not be true of all members; that is,
the features are only probable. For example,
most people’s concept of bird may include the
properties of building nests, flying, and having
hollow bones, even though not all birds have
these properties (e.g., ostriches, penguins).The
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probabilistic view has major implications for
how we think about categories. First, if catego-
ries are organized around characteristic prop-
erties, some members may have more of these
properties than other members. In this sense,
some members may be better examples or more
typical of a concept than others. For example,
Rosch and Mervis (1975) found that the more
frequently a category member’s properties ap-
peared within a category, the higher its rated
typicality for that category. For instance, robins
were rated to be very typical birds and pen-
guins were rated as very atypical birds. A sec-
ond implication is that category boundaries
may be fuzzy. Nonmembers of a category may
have almost as many characteristic properties
of a category as do certain members. For exam-
ple, whales have a lot of the characteristic
properties of fish, yet they are mammals.
Third, learning about a category cannot be
equated with determining its defining features,
because there may not be any (see, Murphy,
2002, for a general review).

Is typicality based only on central tendency?
Although typicality effects are robust (and
problematic for the classical view), other re-
search shows that the underlying basis for typi-
cality effects may vary with both the kind of
category and the population being studied.
Barsalou (1985) reported that the internal
structure of taxonomic categories is based pri-
marily on the central tendency (or the average
member) of a category. In contrast, the internal
structure of goal-derived categories, such as
“things to wear in the snow,” is determined by
some ideal (or the best possible member) asso-
ciated with the category. The best example of
snow clothing, a down jacket, was not the ex-
ample most like other category members; in-
stead it was the example with the maximum
value of the goal-related dimension of provid-
ing warmth.

One might think that ideals will only come
into play when the category of interest lacks
the natural similarity structure that character-
izes common taxonomic categories, such as
bird, fish, and tree. However, recent evidence
undermines this idea. Lynch, Coley, and Medin
(2000) found that, for tree experts (people who
know a lot about trees, ¢.g., landscapers, parks
workers and taxonomists), the internal struc-
ture of the category tree was organized around
the positive ideal of height and the negative
ideal of weediness. The best examples of tree
were not trees of average height but trees of ex-
traordinary height (and free of “weedy” char-

acteristics, e.g., having weak limbs, growing
where they are not wanted, and being suscepti-
ble to disease).

Other research is consistent with the idea
that people who have considerable knowledge
in a domain tend to base typicality judgments
on ideals, and not on the number of typical fea-
tures (Johnson, 2001). For instance, for Itza’
Maya adults living in the rain forests of Guate-
mala the best example of bird is the wild tur-
key, which is culturally significant, prized for
its meat, and strikingly beautiful (Bailenson,
Shum, Atran, Medin, & Coley, 2002). The
Lynch et al. (2000) finding that U.S. tree ex-
perts based typicality on ideals suggests that it
is not just that the Itza’ have a different notion
of what typicality means. Burnett, Medin,
Ross, and Blok (2005) also found that Native
American and European American fishermen’s
typicality judgments were based on ideals,
though those ideals differed somewhat across
groups.

If categories are not represented in terms of
definitions, what form do our mental represen-
tations take? One suggestion about how con-
cepts are represented is known as the “family
resemblance principle.” The general idea is that
category members resemble each other in the
way that family members do. A simple sum-
mary representation for such a family resem-
blance structure would be an example that pos-
sessed all the characteristic features of a
category. The best example is referred to as the
prototype.

In a prototype model of categorization, a
new example is classified by comparing the
new item to the prototype. If the candidate ex-
ample is similar enough to the prototype for a
category, it is classified as a member of that cat-
egory. More detailed analyses, however, show
problems with prototypes as mental represen-
tations. Prototype theory implies that the only
information abstracted from categories is the
central tendency. A prototype representation
discards information concerning category size,
the variability of the examples, and correla-
tions among attributes. The evidence suggests
that people can use all three of these types of
information (Estes, 1986; Flannagan, Fried, &
Holyoak, 1986; Fried & Holyoak, 1984;
Medin, Altom, Edelson, & Freko, 1982).

An alternative approach, which is also con-
sistent with the probabilistic view, assumes that
much more information about specific exam-
ples is preserved. This approach appropriately
falls under the general heading of exemplar
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theories. Exemplar models assume that people
initially learn some examples of different con-
cepts, then classify a new instance on the basis
of how similar it is to the previously learned ex-
amples. The idea is that a new example re-
minds the person of similar, old examples and
he or she assumes that similar items will belong
to the same category. For example, suppose
you are asked whether large birds are more or
less likely to fly than small birds. You probably
will answer “less likely,” based on retrieving
examples from memory and noting that the
only nonflying birds you can think of are large
(e.g., penguin, ostrich).

Quite a few experiments have contrasted the
predictions of exemplar and prototype models.
In head-to-head competition, exemplar models
have been substantially more successful than
prototype models (see Estes, 1994; Lamberts,
1995; Medin & Coley, 1998; Nosofsky, 1992;
Nosofsky & Palmeri, 1997; Storms, De Boeck,
& Ruts, 2000; Verbeeman, Vanoverberghe,
Storms, & Ruts, 2001; Smits, Storms, Rosseel,
& De Boeck, 2002; but for opposing views
sec Homa, 1984; Smith & Minda, 1998,
2000).

Why should exemplar models fare better
than prototype models? One of the main func-
tions of classification is to allow one to make
inferences and predictions on the basis of par-
tial information (see Anderson, 1990a, 1990b).
Relative to prototype models, exemplar models
tend to be conservative about discarding infor-
mation that facilitates predictions. For in-
stance, sensitivity to correlations of properties
within a category enables finer predictions:
From noting that a bird is large, one can pre-
dict that it cannot sing. In short, exemplar
models support predictions and inferences
better than do prototype models.

A number of researchers have argued that
the organization of concepts is knowledge-
based (rather than similarity-based) and driven
by intuitive theories about the world (for a gen-
eral review, see Carey, 1985; Keil, 1989;
Murphy & Medin, 1985; Murphy, 2002). The
idea that concepts might be knowledge- rather
than similarity-based suggests a natural way in
which concepts may change, namely, through
the addition of new knowledge and theoretical
principles. There is also good evidence that
these theories help determine that abstract and
observable features to which learners pay at-
tention (Spalding & Ross, 2000; Wisniewski &
Medin, 1994). The set of categories for mental
disorders now differs from that 100 years ago,

in part because our knowledge base has be-
come more refined. Often knowledge of
diseases develops from information about pat-
terns of symptoms to a specification of under-
lying causes. For example, the advanced stages
of syphilis were treated as a mental disorder
until the causes and consequences of this vene-
real disease were better understood. Kim and
Ahn (2002) have shown that clinical psycholo-
gists organize their knowledge of mental disor-
ders in terms of the rich causal theories (and
not the atheoretical diagnostic manual they are
supposed to use) that guide their diagnostic
classification and reasoning.

FOLKBIOLOGY AND NATURAL KINDS
ACROSS CULTURES

Perhaps one of the most natural questions to
ask about concepts is whether people in differ-
ent cultures have different ones. Concepts are
the building blocks of thought, and at the heart
of this question is whether people in different
cultures think differently. Usually this question
is tied up with the question of whether and
how language influences thought (see Gentner
& Goldin-Meadow, 2003, for a series of re-
views and comments on this issue, which we do
not cover separately here). Of course, if
thought processes of two cultural groups were
radically incommensurable, one would quickly
realize there dramatic differences but be at
something of a loss to explain them. The fact
that one part of learning a foreign language in-
volves finding out what term or word is used to
refer to bird, fish, chair, Tuesday, or mother
suggests that comparable concepts and catego-
ries are in play.

Folkbiology

Research in the domain of living kinds has al-
lowed a natural comparison of concepts across
cultures. Perhaps the most striking result is the
strong cross-cultural agreement in categorizing
plants and animals. Consider an ethnobiologist
undertaking the study of folkbiology in some
new culture. The project could hardly get
under way before he or she asks what living
kinds are found in that culture, what terms ex-
ist in the language referring to living kinds, and
what the relation is between those terms and
what is there (the issue of reference). How does
one describe what living kinds exist in some
cultural context? A reasonable starting point is
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to use scientific taxonomy as a reference or
standard. For example, one might ask whether
every kind that science recognizes as a distinct
species has a distinct name (Diamond &
Bishop, 1999). Upon finding that many kinds
do not have distinct names, it is natural for one
to ask what principles determine whether or
not a species has a distinct name (Berlin, 1992).
For example, naming could be driven by rele-
vance to humans (utility), perceptual disconti-
nuities, or even size (Hunn, 1999).

Scientific taxonomy is, of course, a hierar-
chical taxonomy and, as such, provides both a
standard and a heuristic for asking other ques-
tions about universal aspects of folktax-
onomies. Two important analytic points are in-
volved here: First, although the particular
kinds of plants and animals to be found may
vary across cultures, the abstract structure in
terms of species, genus, family, order, class, di-
vision, and kingdom will be represented. Con-
sequently, scientific taxonomy provides some-
thing of a conceptual grid for cross-cultural
comparisons. The second, related point is that
scientific taxonomy allows one to establish cor-
responding ranks, such that it becomes mean-
ingful to state that oak is at the same level or
rank as trout. This does not mean that they are
psychologically at the same rank, but it does
provide a basis for asking questions, such as
whether some culture differentiates mammals
more than fish. As it turns out, ethnobiologists
have found that folk ranks and folktaxonomies
only roughly approximate scientific taxono-
mies (Hunn, 1975). By roughly, we mean that
the correlation between scientific taxonomic
distance of species (i.e., the number of nodes
that must be traversed to connect species x and
species y) and folktaxonomic distance is about
.75. On the one hand, this may be seen as quite
high but on the other, this accounts for only
about 50% of the variance.

Folkbiology is a field blessed with many in-
triguing and important issues that lend them-
selves to an analysis in terms of culture and
cognition. Let us turn to a few of them.

Are Folkbiological Categories Recognized
or Constructed?:
Egghead versus Utilitarian Perspectives

A basic issue within ethnobiology concerns
whether categories are recognized or con-
structed (see Malt, 1995; Brown, 1995). One
view—known within ethnobiology as the
“intellectualist view”—is that the structure of

kinds in nature comprises “chunks” that more
or less impose themselves on minds (at least on
minds with a perceptual system like ours). This
position is reinforced by the finding that folk
categories often correspond to scientific species
or genera and by quite strong cross-cultural
agreement in folktaxonomic systems (e.g.,
Atran, 1990; Berlin, 1992; though Atran inter-
prets agreement in terms of universal proper-
ties of mind rather than the structure of nature
alone).

The alternative, or “utilitarian,” view is that
folktaxonomic systems are influenced by goals,
theories, and belief systems, and that they may
be culture-dependent constructions (Hunn,
1982; Ellen, 1993). For instance, Hunn (1982)
noted that the Tzeltal peoples do not differenti-
ate as finely among butterflies as they do
among butterfly larvae, because the larvae are
important for food and are also crop pests.
Berlin (1978) found that Aguaruna and Tzeltal
peoples formed generic categories for plants
that were of no utility to them, yet further divi-
sion into more specific categories was made for
plants that were considered useful. In short, the
role of utility seems to vary with taxonomic
rank. The intellectualist view appears to be
fairly accurate at the rank of folk generics (e.g.,
dog, pine, trout), and the utilitarian view holds
more sway at the level of folk species (e.g., poo-
dle, white pine, brook trout) and variety (e.g.,
toy poodle, Western white pine).

Other, intermediate positions hold that the
intellectualist and utilitarian views are not nec-
essarily mutually exclusive. For example, their
relative influence may depend on factors such
as rank in the hierarchy (Bulmer, 1970): Cul-
tures may differ more in the structure and use
of categories such as tree or bird (correspond-
ing roughly to class in scientific taxonomy)
than they do for oak or robin (corresponding
roughly to the generic or species level).

A final twist on this issue arises from studies
that have included informants from groups
with less intimate contact with nature. Con-
sider the research conducted by Lépez et al.
(1997). When comparing folkbiological taxon-
omies, Lopez et al. found that Americans and
Itza” were more or less equally competent in
their classification of mammals, as judged by
the correlation between sorting distance and
formal taxonomic distance. Furthermore, clas-
sification in both groups was largely based on
the morphology and behaviors of the mam-
mals. However, relative to the American under-
graduates, the Itza’ were more likely to differ-
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entiate among smaller mammals, were less
likely to group mammals together in large
groups, gave greater weight to ecological con-
siderations, and gave less weight to size and do-
mesticity. Indeed, for the undergraduates, most
of the variance in sorting could be accounted
for on the basis of size alone. In other words
the undergraduates had a somewhat impover-
ished knowledge of mammals relative to that of
the Itza’.

In related work, Bailenson et al. (2002)
asked U.S. experts, U.S. novices (college stu-
dents) and Itza” Maya to sort pictures of U.S.
and Guatemalan birds into groups. They found
that the Itza’ sorting correlation with scientific
taxonomy for U.S. birds was actually higher
than the correlation of the U.S. novice sorting
for U.S. birds, again suggesting that the U.S.
college students had somewhat impoverished
knowledge of birds (for more data and discus-
sion of the cognitive consequences of impover-
ished contact with the biological world, see
Johnson & Mervis, 1998; Medin & Atran,
2004).

Does Nature Have Joints?
THE BASIC LEVEL

An important observation about categories is
that people are not confused about which label
to use when asked about an object. For exam-
ple, a person looking at a four-legged furry ani-
mal that had just fetched a ball would more
likely call it a dog than an animal or a poodle.
This intermediate level of abstraction, which
seems to provide the label that we would use as
a default, is called the basic level, and it ap-
pears to be especially salient and psychologi-
cally privileged. For example, basic-level con-
cepts are the first to be learned, the natural
level at which objects are named, and the high-
est level in which the instances all share the
same parts and overall shape (Rosch, Mervis,
Gray, Johnson, & Boyes-Braem, 1976). The
basic level resides at a middle level of abstrac-
tion. More abstract categories (e.g., animal) are
called superordinates, and more specific cate-
gories (e.g., golden retriever) are called subor-
dinates. Berlin (1992) found that among tradi-
tional societies, the basic level for plant and
animal categories seems to correspond to the
folk-generic level (e.g., maple, trout). Berlin
calls these categories “beacons on the land-
scape of biological reality” (p. 53). Consistent
with this claim, the genus level is the rank

where cross-cultural agreement in categoriza-
tion is maximized.

Although traditional ethnobiological studies
point to the folk-generic level as privileged,
Rosch et al. (1976) found that for American
undergraduates, the basic level seemed to cor-
respond to the more abstract life-form level
(e.g., tree, fish). One way of reconciling these
two claims is to again argue that American un-
dergraduates do not have the requisite experi-
ence with biological kinds to develop what
would otherwise be a universal appreciation of
the genus level. Some cross-cultural studies
have directly addressed this issue.

Coley, Medin, and Atran (1997) have exam-
ined whether the cultural differences in the
privileged or basic level in taxonomic classifi-
cation correspond to cultural differences in the
privileged level for folkbiological induction. A
level is defined as privileged if inferences to this
level are significantly stronger than inferences
to the immediate superordinate level, but no
stronger than inferences to a subordinate level
(if there is a subordinate level). The former task
may measure consequences of experience, and
the latter may assess expectations rather than
knowledge about categories. Coley et al. told
American undergraduates and the Itza’ elders
that an unfamiliar property was characteristic
of all members of a particular category, and
asked how likely this was to be true of mem-
bers of a more general category. If the basic
level is the level above which information is
lost, and below which little information is
gained (Rosch et al., 1976), then the privileged
level for induction should be the basic level.
Based on Berlin’s (1992) and Rosch et al.’s
(1976) research, Coley et al. (1997) predicted
that the privileged level for induction should be
the folk-generic level for the Itza’ and the life-
form level for the American undergraduates.

Coley et al. (1997) found that the privileged
level for inductive inferences was the folk-
generic level for both groups of participants;
that is, the strongest inductions were made
from the folk-generic level to the life-form
level, relative to all other inductions. Thus,
there is a dissociation of knowledge and expec-
tations in Americans’ folkbiological categories.
In spite of the fact that undergraduates may
have little specific knowledge about the spar-
row, trout, or oak, expectations about the in-
formativeness of categories serve to maximize
inductive inferences at the folk-generic taxo-
nomic level. Indeed, Coley, Hayes, Lawson,
and Maloney (2004) found that for living
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kinds, inductions are influenced more by ex-
pected informativeness (measured by collecting
ratings of perceived similarity among category
members at different levels) than by specific
knowledge of the concepts themselves (mea-
sured by asking participants to list known fea-
tures for concepts at different hierarchical lev-
els).

CULTURE VERSUS EXPERTISE

There is evidence that as one becomes more ex-
pert in an area, what was previously the subor-
dinate level becomes the basic level. For exam-
ple, dog might be a basic-level category for
most people, but poodle might be a basic-level
category for dog trainers (Tanaka & Taylor,
1991; see also Johnson & Mervis, 1997, 1998).
This difference in expertise accounts for some
of the discrepancies between Berlin’s (1992)
findings and those of Rosch et al. (1976). One
might argue, however, that expertise and cul-
ture are not totally dissociable, because as
Lopez et al. (1997) argued, knowledge is part
of culture (sce also Wolff, Medin, & Pankratz,
1999). Furthermore, differences in expertise do
not preclude the potentiality for other “cul-
tural” influences to play a role in categoriza-
tion and reasoning.

An example in which group differences
could be attributed to differences in culture,
over and above differences in expertise, comes
from research by Medin, Ross, Atran, Burnett,
and Blok (2002). They examined categoriza-
tion of freshwater fish among the Menominee
and majority-culture European Americans in
north-central Wisconsin. Both groups live in an
area of Wisconsin with many rivers, lakes, and
streams, and both groups have extensive
knowledge about the fish that live in those wa-
ters. In addition, both groups fish similar spe-
cies and use similar practices (e.g., fly-fishing,
ice fishing). Given these similarities, it is possi-
ble to predict that these two groups would
share similar conceptualizations of fish.

However, Medin et al. (2002) found differ-
ences between Menominee and majority-
culture fishermen in categorization of freshwa-
ter fish. Importantly, these individuals had high
levels of expertise about fish, and expertise did
not differ between groups. Nevertheless, these
groups exhibited differences in certain tasks.
For instance, Medin et al. asked majority-
culture and Menominee fish experts to sort
name cards of 44 species of local fish into cate-

gories, then examined cross-group similarities
and differences. Although a combined analysis
showed an overall consensus, Menominee par-
ticipants exhibited higher within-group than
between-group consensus. Majority-culture
fish experts showed no greater within- than
across-group residual agreement. This analysis
suggests that the two groups share a common
model but that Menominee experts have an ad-
ditional basis of organization.

Other analyses reinforce these group differ-
ences. Multidimensional scaling of majority-
culture sorts yield two-dimensional solutions
that correlate with size and desirability.
Menominee sorting required an additional di-
mension corresponding to ecological relations
(shared habitart). Majority-culture fishermen
were more likely than the Menominee fisher-
men to give taxonomic or morphological justi-
fications for their sortings (62 vs. 33%, respec-
tively), and the Menominee fishermen were
more likely than the majority-culture fishermen
to give ecological justifications for their
sortings (40 vs. 6%, respectively). These data
indicate that levels of expertise (knowledge of a
domain) and kinds of experience (practice and
goals) cannot fully account for how individuals
categorize living things. Later experiments
showed that these cultural differences were dif-
ferences in knowledge organization rather than
knowledge per se. For example, a speeded fish—
fish interaction task showed large cultural dif-
ferences (Menominee experts reported more
relations, more reciprocal relations, and more
relations involving immature fish) that disap-
peared when the pace of the task was relaxed.

The same difference in cultural orientation
was obtained for a group of less expert
Menominee and majority-culture fishermen.
Based on these findings, Medin et al. (2002)
suggested that both experts and nonexperts ex-
hibit a high degree of consensus with respect to
fish in their area, but that these groups diverge
in a culture-specific way: a difference in the sa-
lience of ecological relations as a basis for
knowledge organization.

What Do We Know about Categorization as a Basis
for Folkbiological Reasoning?

INDUCTIVE REASONING

One primary function of concepts is that they
support reasoning. One does not need to store
every fact and possibility if inferences can be
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derived from information that is stored. From
the knowledge that all animals breathe, that
reptiles are animals, and that rattlesnakes are
reptiles, one may reason (deductively) that rat-
tlesnakes must also breathe, even though one
may never have directly stored that fact. In-
deed, Medin et al. (1997) found that for parks
personnel and tree taxonomists who sorted
based on morphological properties, the sorting
data were a good predictor of performance on
reasoning tasks. And as mentioned earlier,
Lopez et al. (1997), who investigated taxo-
nomic classification of mammals and similar-
ity, typicality, and diversity effects among Itza’
and U.S. college participants, found that al-
though both the Itza’ and the U.S. students ex-
hibited similarity and typicality effects when
making inductions, only the U.S. students ex-
hibited a diversity effect.

Why are the Itza’ not showing taxonomic di-
versity effects in reasoning? The short answer
appears to be that “diversity” is an abstract
reasoning strategy that tends to be used by ex-
perts only when more concrete causal/ecologi-
cal reasoning fails. Other work shows that Itza’
Maya, U.S. bird experts, most U.S. tree experts,
and European American and Native American
fish experts do not show diversity effects in rea-
soning (Bailenson et al., 2002; Burnett et al.,
2005; Proffitt et al., 2000). Instead, causal/eco-
logical reasoning dominates. What knowledge
seems to provide is flexibility, in the form of a
variety of strategies that allow the reasoner to
project different properties in different ways. In
evidence of this flexibility, Shafto and Coley
(2003) found that whereas fishermen projected
diseases according to food chain relations
among marine animals, they projected more
abstract or ambiguous properties like “a prop-
erty called sarca” among the same animals ac-
cording to similarity or taxonomic relatedness,
as did domain novices.

There is also suggestive evidence of cultural
differences among college students in reasoning.
For example, Choi, Smith, and Nisbett (1999)
found that diversity effects involving specific
conclusions (rather than a superordinate cate-
gory) were weaker among Korean college stu-
dents than among U.S. college students, at least
for biological stimuli. Choi et al. attributed this
effect to U.S. students’ tendency to think more in
terms of categories. They suggested that the fact
that both groups show specific diversity effects
for social categories reflects the interdependent
social orientation of Korean students.

SUMMARY

The results on inductive reasoning echo the
findings on categories and concepts: Perfor-
mance is strongly influenced by domain knowl-
edge, and results with U.S. undergraduates do
not generalize very well to other populations.

Is Reasoning from Folkbiological Categories
Similarity Based or Theory Based?

Especially within cognitive psychology, folkbi-
ology is an appealing domain from the contend-
ing standpoints of both similarity- and theory-
based views of categorization and category-
based reasoning. On the one hand, our percep-
tual system is surely an adaptation to the natural
world, and if similarity-based models are going
to succeed anywhere, it should be here. On the
other hand, the biological world is apparently a
world of fairly stable clusters of complex fea-
tures, whose remarkable endurance in the face
of constant change presumably owes to natu-
rally occurring causal patterns. Understanding
causal patterns in the world is a primary goal of
theory-driven knowledge in science, and the his-
tory of science is coterminous with trying to un-
derstand biological causality in particular, If
theory-based knowledge were to develop any-
where outside of science—in other cultures, or
in everyday thinking—it should be here.

From the perspective of similarity, there are
evident patterns of covariation for biologically
related attributes (e.g., toothless, two-legged
beings generally have wings, feathers, and can
fly). Perhaps most people in the world are
aware of these covariations without necessarily
understanding their causal origins or interrela-
tions, such as the role of feathers in flight. In
other words, there could be quite a bit of bio-
logically relevant data stored but not theoreti-
cally assimilated.

Nevertheless, people in different cultures ac-
knowledge, and often try to better understand,
at least some of the causal interrelations among
covariant biological attributes (Gelman, 2003).
These include irreversible patterns of biological
growth (maturation) the apparent constancy of
covariant morphological, anatomical, and
behavioral patterns across generations (repro-
duction and inheritance); the success of mutu-
ally constraining actions of interrelated attrib-
utes in maintaining life (bodily function); and
the breakdown of interrelated bodily functions
(illness and death).
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Suppose, as ethnobiologists generally agree,
that people everywhere witness certain covari-
ant biological patterns (roughly corresponding
to perceptually salient species or genera) but in-
terpret the causal relationships underlying
these patterns in different ways. This might
suggest that similarity based reasoning pre-
cedes theoretically based reasoning, at least in
the biological domain. This was a message of
developmental studies in the 1980s (Carey,
1985; Inagaki & Sugiyama, 1988; Keil &
Batterman, 1984). More recent studies have
lowered the age at which children are thought
to reason causally about biological kinds. But
the origins of causal reasoning in folkbiology
remain a matter of controversy.

This controversy hinges on two related ques-
tions: (1) What is the earliest age at which chil-
dren can be said to have a theory of biology?
and (2) Does biological thought constitute a
distinct domain? Not surprisingly, the answer
to these questions depends on how one defines
the terms.

THEORY AND DOMAIN

A number of researchers have argued that even
very young children’s categorization and rea-
soning is guided by certain skeletal principles
(Gelman, 2002) or a framework theory and a
unifying concept of an underlying essence that
makes things the sorts of things that they are
(Gelman, 2003; Gelman & Hirschfield, 1999;
Hirschfeld & Gelman, 1994; Medin & Atran,
2004).

FRAMEWORK THEORIES

Susan Carey (1982, 1985) has shown that chil-
dren’s biological theories guide their conceptual
development. In one study, 6-year-old children
rated a toy monkey as more similar to people
than to a worm, but they also judged the worm
to be more likely than the toy monkey to have a
spleen (a spleen was described as “a green thing
inside people”). Although worms may be less
similar to people than are toy monkeys, they are
more similar in some respects, namely, common
biological functions. And Carey’s work shows
that children’s biological theories help them de-
termine which respects are relevant. Thus, the 6-
year-old children’s rudimentary biological
knowledge influences the structure of their con-
cept of animal (see also Au & Romo, 1999;
Coley, 1995; Keil, 1989; Simons & Keil, 1995;

for other studies on the development of biologi-
cal knowledge, seec Hatano and Inagaki, 1999;
Inagaki & Hatano, 2002; see Gelman, 2003, for

comprehensive reviews),

DOMAIN SPECIFICITY

A number of researchers, especially in the area
of cognitive development, have suggested that
cognition is organized in terms of distinct do-
mains, each characterized by (usually) innate
constraints or skeletal principles of develop-
ment. For example, naive psychology (theories
about people), naive biology (theories about
livings things), and naive physics (theories
about the physical world) may constitute dis-
tinct domains with somewhat different princi-
ples of conceptual development (see Hirschfeld
& Gelman, 1994, for examples).

Although is it difficult to define a domain
precisely, the notion of domain specificity has
served to organize a great deal of research on
conceptual development. For example, there
has been a strong focus on the question of
whether and when young children distinguish
between psychology and biology. Carey (1985)
argued that young children understand biologi-
cal concepts in terms of a naive psychology in
which human beings are the prototypical psy-
chological entity. She suggested that only later
on do children reorganize their knowledge into
a less anthropocentric, biological form in
which human beings are simply one animal
among many. It is possible, however, that these
results were driven by the relatively impover-
ished experience that children from large cities
may have with nature. Rural European Ameri-
can and rural Native American children do not
show this anthropocentric pattern (Ross,
Medin, Coley, & Atran, 2003). In any event
Carey’s (1985) claims have sparked a great deal
of research, and the current consensus is that
young children do have biologically specific
theories, though they may differ in content and
degree of elaboration from those of adults (for
extensive reviews, see Gelman, 2003; Inagaki
& Hatano, 2002; Keil, 1989). Some of this re-
search involves children’s understanding of es-
sences, a topic to which we next turn.

PSYCHOLOGICAL ESSENTIALISM

One way of integrating similarity and explana-
tion is through psychological essentialism
(Gelman, Coley, & Gottfried, 1994; Keil,
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1989; Medin & Ortony, 1989). The main ideas
are as follows: People act as if things (e.g., ob-
jects) have essences or underlying natures that
make them the thing that they are. Essentialism
is an idea present in many cultures (e.g., Atran,
1990; Walker, 1992). For biological categories
in our culture, people often identify essence
with genetic structure. The essence constrains
or generates properties of organisms that may
vary in their centrality. For example, people in
our culture believe that the categories male and
female are genetically determined, but to pick
out someone as male or female we rely on char-
acteristics such as hair length, height, facial
hair, and clothing that represent a mixture of
secondary sexual characteristics and cultural
conventions. Although these characteristics are
less reliable than genetic evidence, they are far
from arbitrary. Not only do they have some va-
lidity in a statistical sense but also they are tied
to our biological and cultural conceptions of
male and female.

Why should people act as if things have es-
sences? Possibly the reason is that it may be a
good strategy for learning about the world;
that is, our perceptual and conceptual systems
appear to have evolved such that the
essentialist heuristic is very often correct
(Atran, 1990; Medin & Wattenmaker, 1987;
Shepard, 1987). Classifying on the basis of sim-
ilarity will be relatively effective much of the
time, but that similarity will yield to knowledge
of deeper principles. Gelman and Wellman
(1991) showed that even young children seem
to use notions of essence in reasoning about bi-
ological kinds (see also Gelman & Hirschfeld,
1999). Susan Gelman has systematically traced
the development of essentialism and its role in
conceptual and linguistic development (see
Gelman, 2003, for a review).

The third experiment by Gelman and
Wellman (1991) provides an example of a
method for examining children’s beliefs about
nature versus nurture in biology. Children were
told a story about a baby who, shortly after
birth, was taken away from the birth parent to
live with animals of a different species (a
between-species manipulation). Importantly,
the children were told that the baby never saw
another animal of its mother’s species again.
Once children heard the story, they were asked
whether the baby would have a particular
property possessed by the birth parent or a par-
ticular property possessed by the adoptive par-
ent when it was all grown up. Some of the

properties were behavioral (e.g., a horse’s neigh
and a tiger’s roar) and some of the properties
were physical (e.g., kangaroos have a pouch
and goats do not have a pouch). All of the
properties were “known” in that they were
category-typical properties about which the
children would already have had some knowl-
edge. Results showed that 4- and $-year-old
children exhibited a birth bias (i.e., they were
more likely to say that the baby had the same
property as the birth parent rather than the
adoptive parent) for both behavioral and phys-
ical properties.

This initial study has sparked a number of
other investigations, some driven by method-
ological issues and others aimed at testing the
cross-cultural universality of a birth bias in
children’s reasoning. The upshot is quite strong
support for a widespread birth bias in young
children, even though adults’ patterns of rea-
soning diverge across studies (e.g., Astuti, Solo-
mon, Carey, Ingold, & Miller, 2004; Atran et
al.,, 2001; Sousa, Atran, & Medin, 2002;
Waxman, Medin, & Ross, in press).

We have presented only one theory and one
interpretation of the data from the adoption
properties paradigm. It would be misleading to
imply that there is any strong consensus on
essentialism. For example, as some researchers
argue the key is that people are sensitive to
causal relations, and that the notion of an es-
sence is not needed (e.g., Rehder & Hastie,
2001; Rips, 2001; Strevens, 2000; see Ahn et
al., 2001, for counterarguments).

Summary

Although it is hard to summarize across vast
literatures, our impression is that the more cat-
egories are grounded by real-world contingen-
cies, the greater the cross-cultural agreement in
categorization. For example, in the domain of
biology, the most relevant and informative
rank corresponds to the scientific level of genus
(and in most local contexts to species), and
cross-cultural agreement is also the most un-
equivocal at this level (e.g., Berlin, 1992; Malt,
1995).

Cross-cultural studies of people’s biology
have influenced cognitive theories of concept
and categories in at least two distinct ways.
One is that undergraduates at major U.S. uni-
versities are often the “odd group out,” and
“standard” results do not hold up well to
cross-cultural scrutiny (see Medin & Atran,
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2004, for a summary). The other is that exten-
sive experience with the same biological kinds
(involving the same activities and goals) does
not guarantee convergence with respect to con-
ceptions of living kinds. In particular it appears
that cultural groups differ substantially in their
understandings of relations among kinds or, in
other words, in their folkecology.

Another way to state this generalization is
to note that shared categories need not imply
shared meanings. For example, Atran et al.
(2002) studied Itza’ Maya and Ladino agro-
culturalists in Guatemala and noted that the
Ladino term for the forest (tierra agarrada de
nadie) translates into “the land guarded by
no one,” contrasting sharply with the Itza’
Maya tendency to refer to the forest as ki-
wotoch, which translates as “our home.”
Guess which group has more sustainable
practices? The point is that a major source of
cultural differences is not in fixing reference
but rather in meanings, which may guide atti-
tudes and behaviors. We now turn to a sec-
ond critically important domain, social rea-
soning.

SOCIAL CATEGORIES AND CULTURE

The ability to categorize individuals into social
categories is fundamental to interpreting and
predicting the behavior of others. Indeed, given
the complexity of human cultural life, the com-
petencies underlying social categorization are
among the most important human reasoning
capacities. Therefore, it is not surprising that
these competencies are grounded in our spe-
cies’ evolutionary past and are among the earli-
est discriminations human infants make. Many
species, including most nonhuman primates,
inhabit complex social environments in which
the capacity to identify and classify conspe-
cifics is paramount. Chimpanzee social rela-
tionships, for example, require the capacity to
distinguish other chimps with respect to sex,
age grade, kin relation, residential group, as
well as position in status hierarchies (de Waal,
1998). Given how deeply rooted these distinc-
tions are in human natural history, we should
not be surprised to find that human infants dis-
play precocious sensitivity to the age (Brooks
& Lewis, 1976), gender (Miller, 1983), lan-
guage spoken (Mehler et al., 1988), and even
race (Kelly, Quinn, & Slater, 2005) of other hu-

mans in their environment.

Intriguingly, despite the evident universal di-
mensions of the capacity for social discrimina-
tion and ultimately categorization, the degree
to which social categories are contingent as-
pects of culture is striking. Anthropologists,
comparative sociologists, and historians have
documented extraordinary differences in the
way peoples partition and reason about the so-
cial world. Even those classifications that oth-
erwise seem grounded in natural “fact” vary
dramatically across cultures. Consider the clas-
sification of kinfolk. On the one hand, as any-
one who has witnessed a young child acquire
language knows, kinterms such as Mama and
Papa are invariably among the first words pro-
duced and understood (Hirschfeld, 1989). On
the other hand, and perhaps less familiar to
many readers, the classification of kin, at least
to the anthropologist, is the preternaturally
varying system of cultural categorization. Par-
ticularly for speakers of English, kinship cate-
gories represent the cultural recognition of re-
lations of procreation and affiliation, and more
or less accurately map them linguistically
(Goodenough, 1955). All “full” siblings are bi-
ologically equally close relations, first cousins
are somewhat less so, second cousins, even less
so, and so on. Yet the thrust of kinship
studies—which was largely what anthropolo-
gists studied during much of the 20th
century—has been the demonstration that un-
derstanding consanguinity requires an under-
standing of the specificities of cultural tradi-
tion, not the universals of human procreation
(Schneider, 1980).

As an illustration, consider the system of kin
classification of the Batak of highland Sumatra,
with whom one of us (LH) worked. Kin catego-
ries not only identify relations of consanguinity
but also specify what these relations mean. In
the case of the Batak system, kin categories
pick out proscriptive marriage partners (in fact,
this system, found throughout much of south-
east Asia, has figured in one of anthropology’s
most influential debates [Leach, 1970; Lévi-
Strauss, 1949]). In contrast to the American
system, in which marriage between first cous-
ins is generally avoided, among the Batak, kin
classified as parallel cousins (the child of a par-
ent’s same-sex sibling; e.g., the father’s
brother’s child) are in the same category as
one’s siblings. Accordingly, marriage between
them is prohibited. On the other hand, cross-
cousins (the child of a parent’s opposite-sex sib-
ling; e.g., the mother’s brother’s daughter) are
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preferred marriage partners. Blatantly, these
contrasting classifications do not reflect rela-
tions of biological proximity; parallel and cross
cousins are equally close biologically.

The classification of kinfolk, of course, is not
the only system of “natural” categories that
vary across cultures. Even “givens” such as
“sex” (not gender) vary intriguingly across cul-
tural traditions, as Laqueur (1990) demon-
strated in his history of the shift from a one-sex
system to the modern two-sex system. The no-
tion of child, on the one hand, is evidently a
universal (e.g., infants are able to discriminate
between children and adults, and to distinguish
both from midgets), but it is also widely recog-
nized as a cultural construction (Ariés fa-
mously [1962] argued that children were not
recognized as a distinct category of being prior
to the 15th century). As with most categories, a
particular pattern of partitioning a domain is
linked to a particular pattern of reasoning
about the domain as well. In contemporary
U.S. society, for example, children are typically
not considered capable to cross a busy street
without supervision, whereas 8-year-olds are
preferred caregivers for infants in much of the
world (Morelli, Rogoff, & Angelillo, 2003).

As with many systems of categorization, the
study of social categories therefore involves a
tension between attention to their universal
psychological bases and to the considerable
cultural variation that mark them. Our goal in
this section is to address this tension directly,
and in doing so, we take an approach that is
distinct from many other chapters in this vol-
ume. Among other things, we do not pretend to
present a balanced or comprehensive review of
existing work on culture and social categoriza-
tion. Rather we suggest, following Sperber
(1996), that much cultural variation in cogni-
tion is best explained by identifying the factors
that shape the distribution of cognitive repre-
sentations within a given population. This ap-
proach does not assume, or even favor, identi-
fying either the boundaries or key features
(symbols, meanings, propositions, regimes of
truth, etc.) of a particular culture. Sperber’s epi-
demiological theory does not oblige us to dis-
tinguish between cultural and other forms of
knowledge but simply requires that we identify
the factors underlying the (more or less) stable,
recurring distribution of representation in a
particular population. Nor, in this view, is it as-
sumed that all linked cultural phenomena can
be mapped on the same population (i.e., have

identical distributions) or that the same factors
underlie the distribution of different cultural
phenomena within the same cultural tradition.
In brief, culture is more or less a sort of thing,
not a unique level of variation.

Sperber’s (1996) approach does not discount
cultural variation. Rather, it holds that cultural
variation can in significant measure be ex-
plained as the outcome of the operation of in-
variant  cognitive processes. Specifically,
Sperber argues that variation in the distribu-
tion of many cultural phenomena is governed
by evolved and modular, domain-specific cog-
nitive competencies that render some represen-
tations “catchier”—hence, more widely and
stably distributed—than others. It is not that
these cognitive competencies are dedicated to
producing cultural phenomena—that they
were evolved to output cultural phenomena.
Rather, culturally varying representations are
produced by these competencies and are ex-
ploited for cultural purposes. Sperber gives as
an example the widely varying and culturally
important elaborations of human faces found
in virtually all cultures. Ranging from special-
purpose makeup to sculpture to masks to gar-
goyles, the ubiquity and variation in the cul-
tural elaboration of faces rest on an evolved
and robust capacity to identify and remember
human faces, even from degraded and/or pro-
grammatic representations (e.g., a circle with
two dot and a dash). Plausibly evolved to track
individual persons and their actions, the special
psychological salience of human faces makes
them excellent objects of cultural variation, if
excellent in this context means “widely and
stably distributed.”

We propose that parallel, domain-specific
processes underlie cultural variation in
some social categories. Humans, we suggest,
are endowed with a psychological module—
elsewhere Hirschfeld (1996) has referred to it
as “naive sociology”—that governs the devel-
opment of the capacity to reason about others’
actions by virtue of their membership in social
groups. Although the competency for naive so-
ciology may be innately prepared, elaborations
of its output vary substantially across cultures.
Indeed, our proposal is that social categories
are central to virtually all systems that regulate
and organize human behavior precisely be-
cause these systems are so easy to learn and re-
member, and they are so easy to learn and re-
member because they are grounded in a
universal, cognitive competency.
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To understand better the nature and scope of
the modular competence for naive sociology, it
is useful to identify and contrast it with another
evolved, domain-specific capacity for under-
standing the behavior of others. In addition to
reasoning about people with respect to mem-
berships in groups, humans readily account for
the actions of others as a function of other un-
seen mental states and dispositions. In previous
research, the two capacities have typically been
studied independently, giving the impression
that they may represent distinct phenomena.
But as Hamilton and his colleagues argue,
group-based reasoning in fact relies on the
same cognitive mechanisms and processes as
person perception (Crawford, Sherman, &
Hamilton, 2002; Hamilton & Sherman, 1996).
To the contrary, we argue that each of these ca-
pacities is based in a distinct evolved, modular
device. Theory of mind (ToM)—the capacity to
interpret and predict another’s actions on the
basis of unseen mental states—appears to be a
species-specific capacity (Povinelli & Bering,
2002; Tomasello, Call, & Hare, 2003). Frith
and Frith (2003; Gallagher & Frith, 2003) pro-
vide cvidence that ToM involves a special-
purpose neurocognitive module. Although cul-
ture is likely to elaborate, highlight, or place
them in the background, clearly these attribu-
tions of intentional states have an innate basis.

Reasoning about individual persons involves
both attributions of transient mental states
(Johnny stole a cookie from the cookie jar be-
cause he believed that cookies were in the
cookie jar, and he believed that consuming
them would satisfy his desire to sate his hun-
ger) or enduring dispositions and traits (Johnny
stole a cookie from the cookie jar because he is
an intrinsically dishonest person). Conven-
tional psychological wisdom about both tran-
sient mental states, particularly emotions, and
dispositions and traits has been challenged dur-
ing the last two decades (as several chapters in
this volume attest) by anthropologists (Lutz,
1988) and cultural psychologists (Markus &
Kityama, 1991). It is important to distinguish,
at least in this context, between how peoples
talk about motivation to act and how such mo-
tivation is actually psychologically achieved.
Johnny may say that he believes in ghosts,
when in fact he does not believe that sentient
creatures can pass through solid objects (Atran,
2002; Barrett & Keil, 1996; Boyer, 2001), and
at the group level, Johnny might say that the
Nuer believe in ghosts. But the Nuer do nor ac-

tually believe anything, only individual Nuer
form beliefs—in particular, Johnny-the-Nuer’s
beliefs about what the Nuer supposedly believe
(Sperber, 1996).

Even though cultures vary widely in the de-
gree to which attributions of mental states and
attributions of dispositions and traits are en-
gaged, the cognitive processes that make such
attributions possible vary little across cultures.
Experience also does not significantly alter the
individual’s capacity to make either kind of
attribution. For example, living in a cultural
environment that disprefers attributions of dis-
positions and traits in favor of more interde-
pendent representations of self does not reduce
the individual’s capacity for such attributions
(Nisbett, 2003). Similarly, being reared in a
more communal cultural environment does not
reduce the individual’s capacity, if not procliv-
ity, to interpret behavior in terms of private, in-
dividually experienced mental states (Avis &
Harris, 1991).

Our concern here is the human capacity to
use group membership in interpreting and pre-
dicting the actions of others (Berreby, 2005;
Furth, 1996; Hirschfeld, 1989; Jackendoff,
1992). Membership in social groups serves to
identify both the kind of person an individual is
and the roles the individual may assume. It also
explains behavior as a function of group affilia-
tion. The hypothesis that this sort of explana-
tion is the result of the operation of a modular
cognitive competency is supported by several
lines of research. The first concerns the range
of variation in types of social categories en-
countered. Despite considerable variation in
their elaborations, surprisingly few dimensions
of social difference predominate in all cultures
and across all historical epochs: sex/gender,
age, kinship, language spoken, and race/ethnic-
ity. Each of these social dimensions, across a
broad range of cultures, is seen as having a par-
ticular essence that governs the development
and behavior of the organism (Gelman, 2003;
Haslam, Rothchild, & Ernst, 2000; Hirschfeld,
1996; Mahalingham, 1998). As we observed
earlier, the ability to classify people over these
types of categories emerges quite early, in some
important respects during infancy (for gender,
see Miller, 1983; for age, see Brooks & Lewis,
1976; for language spoken, see Mehler et al.,
1988). This kind of robust development, in
which cultural experience appears to have lim-
ited effect, is a hallmark of a modular compe-
tence.
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A second line of supporting evidence comes
from considerable research on stereotyping. A
number of studies have now demonstrated that
many stereotypes are based in nonconscious,
automatic processes (e.g., similarity judg-
ments, categorization formation, within- and
between-category biases [Greenwald & Banaji,
1995; Hilton & von Hippel, 1996], among
other strategies of category-based reasoning
under uncertainty). Relevant to this discussion
is work demonstrating that even quite young
children are subject to subtle social biases.
Children, like adults, show ingroup favoritism
even when membership is based on trivial com-
monalities (Nesdale & Flesser, 2001). Recent
studies have demonstrated the early emer-
gence of a susceptibility to stereotype threat
(Ambady, Shih, & Kim, 2001), strikingly at an
age when racial and ethnic stereotypes play vir-
tually no role in shaping children’s behavior.
Imaging studies suggest that the perception of
and reasoning about race and racial stereotypes
may involve unique patterns of neural activa-
tion (Eberhardt, 2005; Hart et al., 2000; Phelps
et al., 2000; Richeson et al., 2003; Wheeler &
Fiske, 2005).

These findings aside, most work on stereo-
types in social psychology would not be
thought to support the domain-specific compe-
tency hypothesis we propose. Indeed, accord-
ing to a long-standing view in social psychol-
ogy, social categorization differs from other
object categories only to the degree that social
categories are object categories whose target
stimuli are people (Hamilton & Trolier, 1986).
A developmental corollary is the widely held
claim that stereotypes arise through a process
of social learning: Children are exposed to ste-
reotypes, particularly those expressed by im-
portant adult models such as parents and
teachers, and as a result, come to hold them
(e.g., Powslishta, Sen, Serbin, Poulin-Dubois,
& Eichstedt, 2001).

Social learning presupposes social modeling,
particularly modeling of attitudes and practices
by parents, teachers, and other significant per-
sons in the child’s environment. “As the twig is
bent, so grows the tree” goes the old saw. Yet
several studies show that children’s racial and
ethnic biases are not reliably associated with
the beliefs and attitudes of parents or peers.
This is the case even when children believe that
their attitudes correspond to those of parents
and peers, and even when parents intervene to
shape directly their children’s racial and ethnic

attitudes (Aboud & Doyle, 1996). These find-
ings are inconsistent with the view of social
development, according to which young chil-
dren’s early understanding of social categories
is tethered to surface differences in appearance.
Young children, according to this view, grasp
neither racial nor gender constancy, instead be-
lieving that superficial and reversible changes
in skin color actually change an individual’s ra-
cial identity or that superficial aspects of ap-
pearance such as hair length or gendered cloth-
ing determine one’s gender. Finally, according
to this model, it is only as children mature that
their understanding becomes more adult-like
(e.g., grasping the notions of racial and gender
constant, and eventually coming to understand
both as functions of a person’s biological con-
stitution/heritage). For example, Aboud and
Skerry (1983) found that when Canadian 5-
year-olds were shown pictures of a familiar An-
glo child dressed in traditional Eskimo cloth-
ing, most agreed that the child had become Es-
kimo. Semaj (1980) found a similar pattern of
reasoning when he asked young children
whether a child’s race would change if he wore
a blond wig and light makeup; they also judged
that the child’s race would change.

Our proposal predicts a different pattern of
development: Even early representations of so-
cial groups are theory-like and untethered to
perceptual appearance. Thus, like the modular
competencies for folkbiology, ToM, naive
physics, and numerosity, a competence for na-
ive sociology predicts that children develop
largely on their own more adult-like knowl-
edge of social groups, and form more adult-like
representations of them. Hirschfeld (1996)
speculated that children may have found
Aboud and Skerry’s (1983) and Semaj’s (1980)
transformation tasks difficult, because the
changes were both implausibly abrupt and dif-
ficult to integrate with gradual changes typical
of biological processes. To rule out this possi-
bility, Hirschfeld (1996) asked preschoolers
whether racial and other corporeal properties
could change in the familiar context of trans-
formations that occur over one’s lifespan and
over generations. When asked which property
would remain unchanged as a person grew up
(hair and skin color vs. clothing style and
color), even 3-year-olds judged that racial
properties were more constant than sartorial
ones. More strikingly, when asked which prop-
erty would remain unchanged as a person grew
up (hair and skin color vs. body build), 4-year-
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olds judged that racial properties were more
constant than body build. The same pattern of
judgment was obtained when Hirschfeld asked
which properties would remain constant be-
tween a parent and his or her child (i.e., if a
heavyset parent was black he was more likely
to have a thin, black child than a heavyset
white one).

Similar results were found when Hirschfeld
(1996) asked preschoolers whether a child
would develop racial properties matching her
birth parents or those of her adopted parents.
Hirschfeld’s studied the judgments of North
American and Northern European children;
however, the same theory-like understanding of
race has been documented by Giménez and
Harris (2002) among Spanish preschoolers, by
Astuti et al. (2004) in their work with 6-year-
olds in Madagascar, and by Mahalingham
(1998) in his study of South Asian preado-
lescents.

Modular competencies also appear to chan-
nel children’s attention to specific kinds of
things (e.g., with folkbiology, nonhuman living
organisms, or with naive physics, the relation-
ship between the movements of objects). In do-
mains, such as naive sociology, in which cul-
tural input evidently plays a significant role,
the modular competence specifies that mem-
bership in essentialized groups is particularly
informative, it does not specify whether the
essentialized group is a race, as in contempo-
rary North America, or caste, as in contempo-
rary South Asia; the relevant entities are in-
ferred from cultural information rather than
given by the environment. A crucial task for the
child is to determine which sources of cultural
knowledge are likely to provide the most rele-
vant information. In conventional social learn-
ing theory, it is assumed that parents and teach-
ers are the best sources of information. As
observed earlier, however, this does not appear
to be the case with racial information. On re-
flection, this is hardly surprising: If children are
to develop culturally meaningful understand-
ing, they should look to culturally meaningful
sources of information. Relying on very local
sources—say, a particular family tradition or a
particular teacher’s image of the world—risks
forming beliefs that may be marginal to the
dominant cultural traditions. If, however, the
child attends to representations in the larger
community, then her knowledge is more likely
in line with the broader contours of the cultural
tradition in which she participates. The issue

is essentially one of sampling. In the case of the
young child, it means attending to—
privileging—less frequently encountered sources
over more frequently encountered, local ones.

As an illustration, consider the development
of accent. Young children of non-native speak-
ers do not develop the accents of their parents.
They develop normative speech patterns, often
not well modeled by their parent (Harris, 1998;
Hirschfeld, 1996). Presumably this occurs be-
cause the local source of linguistic information
is discounted relative to less local, and less fre-
quently encountered, sources. Somehow the
child knows to sample the broader speech com-
munity in language learning. If our proposal is
correct, then we would expect to find examples
of this sampling bias in the development of so-
cial categories, particularly in reasoning based
on social category membership. In support of
this claim, Hirschfeld (1996) conducted a study
examining the development of the “one drop of
blood rule,” the culturally specific expectation
that a person with any traceable black ancestor
is black. Children’s interpretation of racial ad-
mixture was not found to be shaped by race, as
social learning theory would predict. By age
12, children living in a predominantly white
city judged that a child with one black parent
would have phenotypically black features.
Black 12-year-olds living in a community with
a large minority population, in contrast, judged
that a child with one black and one white par-
ent would look mixed. The crucial case was the
white children living in the community with a
large minority population. Like black 12-year-
olds from the same community, the white
children judged that the mixed-race couple
would have a child that looked mixed. In
short, children’s reasoning about race was
more influenced by community—the cultural
environment—in which they lived than by their
race/ethnicity.

In summary, social reasoning makes use of a
variety of skills and competencies, but there is
emerging evidence that key competencies are
invariant across cultures and are likely to be in
part innate. In the domain of reasoning about
individual persons, attributions of mental
states and traits are likely to be grounded in
one innate module, whereas in the domain of
reasoning about individual persons as members
of groups, there seems to be an innate pre-
paredness to detect group memberships and
use them as the basis for social inference. Cul-
tures are likely to exploit such innate compe-
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tencies, advantaging cultural representations
whose stability and recurrence are enhanced by
them. Cultural variation and universal psycho-
logical processes are not opposing explanations
but are instead functions of the same human
cognitive architecture.

OTHER ISSUES TO CONSIDER

The following section addresses additional
methodological issues that should be consid-
ered when conducting research on culture, cat-
egorization, and reasoning. Included in the dis-
cussion of these issues is a brief introduction to
other kinds of concepts (e.g., non-natural
kinds, emotions) not covered earlier in this
chapter. Reference to these kinds of concepts is
included in this chapter for completeness, but
readers interested in a more comprehensive re-
view should refer to the literature cited in this
section and beyond.

Task Sensitivity

When searching for cultural differences, it is im-
portant to consider whether the task being used
is sensitive enough or appropriate for finding
cultural differences. For instance, replicating
earlier work by Chiu (1972) and Nisbett and
colleagues (2001), Unsworth, Sears, and
Pexman (2005) found that Chinese adults are
more likely to group both natural and non-
natural kinds together if they share a relation-
ship (e.g., a car and a tire), and that Canadian
adults might be more likely to group natural and
non-natural kinds together if they belong to the
same category (e.g., a car and a bus). However,
cultural differences in categorization were not
observed in a timed categorization task, al-
though differences in response latencies were
analogous with the differences in categorization
found in the previous experiment. The authors
interpreted the results as suggesting that differ-
ences in categorization styles are associated
with differences in semantic activation, but, im-
portantly, they noted that the results also sug-
gest that the nature of the categorization task
may determine the extent to which these cul-
tural differences are observed. Interestingly,
Medin et al. (2002) found the opposite pattern
to that found by Unsworth et al. (2005), such
that cultural differences were observed in a
speeded task but disappeared in an unspeeded
task (this study is described in more detail in an

earlier section of this chapter). Medin et al.
(2002) suggested that the cultural differences
observed were due to differences in “habits of
the mind™ that are more easily observed in a
speeded task. If such an explanation is correct,
then it is unclear why the opposite pattern was
found by Unsworth et al. (2005). This inconsis-
tency would be interesting to follow up in future
research. Importantly, though, both studies re-
veal the importance of considering whether the
task is sensitive enough to detect cultural differ-
ences. Such considerations could impact the
kinds of conclusions drawn about the variabil-
ity of particular aspects of cognition across cul-
tural communities.

Elaboration of Concepts

Yet another issue to bear in mind is whether an
investigation of cultural differences is “deep
enough,” that is, whether the myriad ways in
which concepts can differ across communities
have been explored. Two areas of research that
could benefit from further analysis include the
studies of emotion concepts and of artifact con-
cepts.

A number of researchers have investigated
the extent to which emotion concepts vary
across cultural communities (e.g., Boster, 2005;
Ekman, 1972; Izard & Buechler, 1980; John-
stone & Scherer, 2000; Kim & Hupka, 2002;
Lutz, 1988; Markus & Kitayama, 1991; Piez
& Vergara, 1995; Romney, Moore, & Rusch,
1997; Rosaldo, 1984; Russell, 1991; Scherer &
Wallbott, 1994; P. B. Smith & Bond, 1993;
Wierzbicka, 1992).

Research about emotion concepts and cul-
ture has primarily focused on the extent to
which emotions are biologically determined,
and therefore universal (e.g., Ekman, 1972;
Izard & Buechlar, 1980), or socially con-
structed, and therefore culturally relative
(e.g., Lutz, 1985, 1987, 1988; Rosaldo, 1980,
1984). Although some researchers argue in fa-
vor of one or the other of these two extremes,
most researchers adopt a kind of hybrid theory,
in which they believe that some components of
emotions, such as certain physiological re-
sponses (e.g., facial expressions, the release of
particular hormones) may be experienced uni-
versally, but that the way particular emotions
are displayed and the kinds of emotion catego-
ries people form may be culturally specific.

The kinds of similarities and differences re-
searchers might examine include (1) whether
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an emotion is lexicalized or not; (2) the degree
of correspondence of lexicalized emotion terms
across cultures; and (3) whether there are dif-
ferences in rules about expressions of emotions
and conceptualizations about whether the re-
sulting behaviors are voluntary or not (e.g.,
running amok).

It is well-known that there is substantial cul-
tural variability in lexicons of emotion. Thus,
many cultures have at least several emotion
words that correspond to basic emotions such
as joy, anger, sadness, fear, and disgust, but
some cultures have only a few words for these
emotions (Russell, 1991). Nevertheless, when
words for basic emotions are present, there is
an impressive cross-cultural similarity in the
meanings of these words. For example, Scherer
and Wallbott (1994) asked participants in 37
countries across five continents to complete
questionnaires about seven different emotions
(joy, anger, fear, sadness, disgust, shame, and
guilt). Participants first recalled experiences in
which they felt each emotion and were then
asked specific questions about those emotional
experiences. Results revealed that the seven
emotions differed substantially from each
other, and that geographical and sociocultural
differences were observed, but such differences
were much smaller than the overall differences
between the emotions themselves. A similar
conclusion was obtained by Kim and Hupka
(2002), who compared Koreans and Ameri-
cans, and Romney et al. (1997), who tested
perceived similarities of English and Japanese
emotion terms.

However, Boster (2005) has pointed out that
such research often involves an attempt to
match semantic meanings of emotion terms us-
ing methods such as back-translation, and that
such methodology can be problematic in as-
sessing cross-cultural variation. In particular,
translation methods often occur before data
collection, so it is not surprising to see cross-
cultural agreement elicited by terms that have
been chosen specifically because they corre-
spond to each other across languages. Further-
more, although other research may not rely on
translation as a first step (see Russell, 1983,
1989), such research often involves similarity
judgments on only a couple of shallow dimen-
sions (e.g., evaluation [positive, negative],
arousal) that may not capture deep semantic
structure and might therefore fail to capture
important semantic variations across cultures.
To examine emotion concepts at a deeper level

of analysis, future research might include an in-
vestigation into whether some cultural groups
elaborate a subset of emotional concepts (e.g.,
those associated with guilt in Japan) more than
others, or whether expressions of particular
emotions vary with respect to social roles in
some cultural groups more than in others. One
useful approach for future research might be to
conduct ethnographic studies to generate fur-
ther predictions about where cultural differ-
ences might exist and to obtain a more compre-
hensive understanding about the nature of
particular cultural differences.

Studies examining culture and the concepts
of artifacts have led to conclusions similar to
those made for cultural differences in emotion
concepts, namely, that differences in naming
practices can sometimes be much more pro-
nounced than conceptual differences. For in-
stance, Malt, Sloman, Gennari, Shi, and Wang
(1999) asked English-, Chinese-, and Spanish-
speaking adults to categorize nonnatural kinds
(60 different bottles and jars) explicitly on the
basis of different kinds of similarity, and after
several types of analyses, concluded that there
were no cultural differences in these similarity-
based sorts. Importantly, Malt et al. noted that
there is little agreement about the most relevant
features for artifact categorization, so separate
sorts were based on similarity of physical quali-
ties (e.g., what it looks like, what it is made of),
similarity of function (e.g., how it is used), and
“overall” similarity. None of these sorts pro-
duced cultural differences. However, Malt et al.
did find substantial differences in naming pat-
terns for these objects (whether the item is
named a bottle, a jar, or a container, etc.), sug-
gesting that the relationship between similarity
and naming of these artifacts is not very
straightforward. Further research should ex-
amine whether cultural differences in catego-
rizing the objects emerge if categorization is
based on other dimensions (contextual rele-
vance of particular bottles, etc.; conceptual
elaboration of particular bottles) and whether
these different types of sorts map more directly
onto naming patterns in the different commu-
nities. Again, ethnography would be a useful
tool in this regard.

Attribution of Differences

Once cultural differences have been found, it is
important to consider whether the differences
can really be arttributed to differences in the
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concept or process of interest, or whether there
is an alternative explanation for the results. For
example, Norenzayan, Smith, Jun Kim, and
Nisbett (2002) argued that East Asians were
less likely than European Americans to aban-
don intuitive reasoning (i.e., reasoning based
on experience and information from the senses)
in favor of formal reasoning (i.e., reasoning
based on rules and formal logic), and although
some of their findings are compelling, other re-
sults must be considered with caution. In Ex-
periments 1 and 2 they found cross-cultural
differences in categorization and conceptual
structure, and in Experiments 3 and 4, cross-
cultural differences in deductive reasoning.
However, the cultural differences observed in
Experiment 4 are not attributable to differ-
ences in deductive reasoning or even to intu-
itive or formal reasoning more generally. We
shall soon see why.

In the fourth experiment, Norenzayan et al.
(2002) examined cultural differences in deduc-
tive reasoning by giving Korean and U.S. col-
lege students valid and invalid arguments that
were either abstract or concrete; for the con-
crete problems, the conclusions were either be-
lievable (consistent with real-world knowl-
edge) or unbelievable (inconsistent with real-
world knowledge). The groups did not differ
on the abstract problems, but Norenzayan et
al. found that Koreans were less likely than
were U.S. college students to endorse concrete
arguments with unbelievable conclusions. They
concluded that the Koreans’ reliance on intu-
itive reasoning led to less accurate responses in
this task.

The Norenzayan et al. (2002) results are not
unambiguous, in that they do not separate re-
sponse biases (i.e., the tendency to be more or
less liberal when deciding to accept an argu-
ment as valid) from the ability to distinguish
between valid and invalid arguments. In fact,
Unsworth and Medin (2005) showed that Ko-
rean participants overall were much less likely
to accept an argument as valid, and that cul-
tural differences in reasoning disappeared
when response biases were taken into consider-
ation. The reason for the cultural difference in
response bias or criterion setting is unclear, and
this particular finding would be interesting to
examine more closely in its own right. Further-
more, future research specific to deductive rea-
soning might profit by narrowing the examina-
tion to a domain in which specific cultural
differences might be expected (e.g., Meno-

minee deductive reasoning in the domain of bi-
ology, or Chinese deductive reasoning in the
domain of social relationships).

SUMMARY AND CONCLUSIONS

We are very much in the position of describing
a moving target. The intersection of culture,
categorization, and reasoning currently is re-
ceiving a great deal of attention, and new em-
pirical findings appear almost daily. This field
of research has largely overcome its ugly begin-
nings, in which cognitive tasks developed in
Western countries were transported wholesale
to other cultures, and contexts and any differ-
ences noted were interpreted as deficits (see
Cole & Scribner, 1974, for a review). We say
“largely” because cultural research needs to be
constantly vigilant about “home court assump-
tions” that get in the way of our understanding
other cultures. We see room for both broad
contrasts based on a few dimensions of differ-
ence and very specific examinations of single
cultural groups. But to yield powerful general-
izations, the broad contrasts will have to be
coupled with careful ethnography and
sociohistorical analyses. We have tried to show
that a serious concern with the fine-grained,
typically narrative specificity of ethnographic
and historical investigations does not mean
abandoning psychology’s powerful theories
and methods, honed in laboratory studies. So-
cial scientists have long been skeptical of the
“anthropological veto,” the claim that since it
does not happen like that in Pago Pago, one has
got it wrong (see Bloch, Solomon, & Carey,
2001, for a nice example of the tension be-
tween experimental probes and ethnographic
observation). It is uncontroversial that cogni-
tion, no matter how widely a task may be dis-
tributed, is something that happens in individ-
ual minds. It is no more controversial that
individual minds inhabit complex cultural
environments—indeed, that the mind’s evolu-
tion was profoundly shaped by complex cul-
tural circumstances. Categorization and rea-
soning simply cannot be understood without
taking into account both the mind and the en-
vironment that supports it.

In the same vein, we believe that it is impos-
sible for studies of single cultures to be theoret-
ically neutral. Therefore, the promise for this
field lies on middle ground, where both within-
and between-culture similarities and differ-
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ences are recruited in the service of understand-
ing how culture affects thought. As we have
seen, triangulation can be an effective strategy
for understanding both within-culture differ-
ences and across-cultural similarities. In addi-
tion, the CCM has proven to be a useful tool in
the service understanding variation. In ongoing
work in Guatemala and among cultural groups
in Wisconsin, we are collecting social network
data along with cognitive measures to see
whether similarities in values and beliefs can be
linked to social network proximities. If so, we
may be in a position to observe cultural pro-
cesses at work.

Finally, it is also worth pointing out that at-
tending to complex cultural environments does
not require cross-cultural research. In other
words, research that is sensitive to cultural pro-
cesses does not necessarily require observations
of differences or comparisons between cultural
communities to be meaningful and interesting.
Simply directing attention towards any com-
munity not typically represented in psychologi-
cal research will help to inform our under-
standing of cognitive and psychosocial
phenomena in new and exciting ways. Given
the overwhelming focus of cognitive research
on U.S. college students, it behooves us to do
meaningful ethnography, apply consensus anal-
ysis, and employ converging measures, with the
goal of understanding the nature and dynamics
of their culture.

NOTE

1. The notion of “cultural epidemiology” has two
distinct traditions: one focused on the relatively high-
fidelity “reproduction™ and patterning of cultural (in-
cluding psychological) traits within and across human
populations, and the other focused on the ways cogni-
tive structures “generate” and chain together ideas, arti-
facts, and behaviors within and across human popula-
tions. Jacques Monod (1971), the Nobel Prize-winning
biologist, was the first to use the concept of “culture as
contagion”—although more as metaphor than theory.
Cavalli-Sforza and Feldman (1981) were pioneers in
working out a theory in which culture is conceptualized
as distributed through a population; however, no
microscale cognitive processes or structures were mod-
eled or considered, only macroscale social psychological
traits. Lumsden and Wilson (1981) explicitly advocated
a theory of culture as distributed mental representa-
tions, but the combination of a high degree of mathe-
matical sophistication and a rudimentary awareness of
basic conceptual structures failed to spawn any further
serious research along their lines.

Two more fully developed epidemiological ap-
proaches soon emerged. Boyd and Richerson (1985)
were able to show how biases in transmission, such as
prestige or conformism, could help to explain the spread
and stabilization of macrosocial psychological traits
among populations. Sperber (1985) provided the first
theoretical  blueprint  for how individual-level
microcognitive structures (as opposed to invocation of
imitation or other cultural reproduction processes)
could account for cultural transmission and stabiliza-
tion. Until now, there has been little fruitful interaction
between these two traditions (see Laland & Brown,
2002; Henrich & Boyd, 2002). We believe that these
two “epidemiological” traditions are compatible, and
our empirical example suggests that they can be mutu-
ally informative.
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