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13 Relations: Language, Epistemologies, Categories, and Concepts

Douglas Medin, bethany ojalehto, Sandra Waxman, and Megan Bang

13.1 Introduction

For centuries, concepts have held a privileged position in inquiries about the nature
of knowledge, the dawning of insight and reason, the discovery of language, and the
acquisition of mind. Concepts matter, and in this chapter we argue that so does the
language we use to describe them and the cultural practices in which we embed them.
This position represents something of a shift from studies that have focused on proper-
ties of individual category members, such as whether they are good or poor examples of
the category (e.g., Rosch and Mervis 1975), or properties of individual categories, such
as whether they are subordinate, basic, or superordinate level (as in the classic studies
of Rosch et al. 1976). Instead, we will take a more relational perspective, with respect
to how our language and how our cultural orientations permeate conceptual behavior.!

Our recent work has focused on acquisition and use of concepts pertaining to the bio-
logical world and on identifying the role of language, culture, and experience in shaping
them. Transparently this requires a cross-cultural and crosslinguistic developmental
approach. The work we summarize here represents the efforts of longstanding collabo-
rations with psychologists, linguists, and anthropologists from the United States and
abroad. A central theme in our work, and in this chapter, is the variety of ways in which
the relation between humans and the rest of the natural world can be conceptualized.

We consider this focal question from two perspectives: How are human beings con-
ceptualized, taxonomically speaking, and how do we understand the relations between

1. Although we consider the interactions among concepts, cultural practices, and language, our
goal in this chapter is not to resolve broad, longstanding debates about linguistic relativity. In our
view, progress on this debate depends on evidence documenting which concepts are available in
advance of (or in the absence of) language, and how these concepts are shaped by the availability
within a language of particular linguistic devices. The research we present here bears on these
questions, but takes no stance on whether the concepts favored by members of one language
group are or are not available to members of another.
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human beings and the rest of the natural world, ecologically or relationally speaking?
We begin with the taxonomic question.

13.2  Biological Categories: Humans, Nonhuman Animals, Plants, and the
Hierarchical Relations among Living Things

Young children acquiring biological categories (e.g., human, animal, plant, living
thing) must identify not only the content or members of each category, but also the
relations among categories. In this section, we focus on these relations, paying special
attention to three issues in particular: (1) How do adults and children from diverse
communities conceptualize the relation between human and nonhuman animals?
(2) How do children come to understand the relation between the plant and animal

kingdoms? (3) How are these relations shaped by cultural and linguistic forces?

13.2.1 Animals and the (Special?) Case of Humans
All animals are equal but some animals are more equal than others.
—George Orwell

What is the place of humans in the biological world? This question is intriguing
because there is no one “correct” answer. As adults, we answer fluidly. In the context
of Western taxonomic science, we see human beings as biological organisms (class
Mammalia). In the context of Western religion, human beings typically are seen as
distinct from the rest of the biological kingdom (humans alone were created in the
image of God; this brings with it a notion of our dominion and the importance of
stewardship over other living things). Everyday discourse is full of simile and metaphor
involving comparison of humans to other animals (“I'm as hungry as a bear,” “Don't
eat like an animal”). How do children come to acquire and reconcile these different
notions about the (biological) status of humans? As will be seen, there is an intricate
interplay between linguistic and conceptual development.

Extensive evidence demonstrates that from infancy, names (and nouns in particu-
lar) are a catalyst in the formation of object categories (for evidence from infants, seé
Waxman and Lidz 2006; for adults, see Goss 1961; Spiker 1956). Infants’ ability to form
an object category (e.g., animal) when presented with a set of disparate exemplars in
the absence of a name (e.g., a dog, a horse, a duck) improves dramatically when these
exemplars are introduced with the same name. By fourteen months, this link between
naming and object categories is specific to nouns (Echols and Marti 2004; Waxman
1999; Waxman and Booth 2001).

There is also evidence that the concept anmmal emerges early in development. Infants
are especially interested in animate objects and are captivated by animate propet-
ties, including faces, eyes, and autonomous biological motion (Carey, Diamond, and.

-

351
Relations

i Nelson 2002;
1980; Johnson, Slaughter, and Carey 1998; Pascalis, de Haal? ' ant?) five months,
Woods ; d Shultz 1990; Scott and Monesson 2009). By three ' ot
Poulin-Dubois an ’ imate and inanimate objects

inci istinction between ani
i in to make a principled distinc . en agents
babies Eiill 1993; Woodward, Sommerville, and Guajardo 2001) andtbeltvzg o (g)pfer
(Berten ' \ d R. Gelman 1988; Newman et al. ;
ts (Leslie 1994; Massey and R. ) . Trauble
and nogafer;ns ;OIO' see also Luo, Kaufman, and Baillargeon 2009; Pauen and Tr
and S. Gelm ’ '

2009; Shutts, Markson, and Spelke 2009).

)I
[f ames serve as IIHltatIOIlS to f()IIIl CategOHeS (Waxman and I\/[aIkOVV 1993
n

i i ities should support the acquisi-
i hear for biological entities s !
the names that children e o
ETI? of biological concepts (S. Gelman 2003; S. Gelman alic.l x;;fnr;ln s
Ii m, Kilbreath, and Welder 2004; Waxman and B(?Otl'l ZOO. ; AR e i
Aalar‘ge body of ethnobiological research provides insights into ho

t]le llatulal ()Ild € allled acros leeISe 1311 uage Belll]l I992 aIld it Sh()WS
Wi are n T S g g S ( ),

p S y
that most 1aIlngageS name the C()ncept ANIMAL. IhlS, cou 1ed Wlth Hlfallt eaIl

I)Ie( osition to ]I]k names a]](l 1)l)e( (()[](el) S kely S [)])H]lS l][e earl y acqu151-
] ’
Sp

ion of ANIMAL. o . o bolvse.
’ There is, however, one important complicating factor: the noun an poly

i i nces
y has gripped our attention, primarily because it has conseque

mous. This polysem e

i ivi i d for und
for children’s appreciation of the relation among living thmgs Zn
. . . .
where humans fit into the taxonomic scheme for biological kin

13.2.2 Animal Is Polysemous . . .  includ-
For English-speaking adults, animal can refer either to an inclusive concep
r = ’

ies” ricted concept,

ing all animate beings (as in, “Animals have babies”), or to a more retst 1t el conee

’ i in, “Don’t eat li -

including nonhuman animals but excluding humans (as in, “Do N
mal”). For ease of exposition, we will refer to these two nested concepts,

e eInlCt
as ANIMA inclusive alld ANIMALcontrastives £ dtllougll thlS pOl’yseIIlOLlS use Of a”l”lal 15 eIld

i out which sense
the context in which animal is used commonly provides strong cues ab

is intended. hallenges: if
Whatever its source, this type of polysemy could pose developmental challeng

i i e animal points
nouns support the formation of object categories, and if the .same nall(rlnbe . Elt Ay
to two different but hierarchically related concepts, then it shou

children to settle on its meaning. . begin t0 appre.
A review of the developmental literature suggests that infants may beg

ithi i ear. Although
clate both concepts—ANIMALnciusive and ANIMALconrrastive—within the first y

imals in a concept orga-
i i i humans and nonhuman anima
infants and children include both hu sey and R. Gelman 1988; Opfer and S. Gel@an
they also distinguish
9; Vouloumanos

nized around animacy or agency (Mas : :
2010; see Luo, Kaufman, and Baillargeon 2009 for discussion), o
between humans and nonhuman animals (Scott and Monesson

et al. 2009, 2010).



352 Douglas Medin, bethany ojalehto, Sandra Waxman, and Megan Bang

If both of these underlying concepts are represented by toddlers, which do th
take to be the referent of animal? We have pursued this question with several different
methods, from interviewing children, observing their performance in categorization
tasks, and analyzing the language input they receive from their parents.

Our studies with English-speaking children suggest that they typically interpret
animal in the contrastive sense. For example, we asked five-year-old children to
name “all the animals you can think of.” Children named a wide variety of ani-
mals, ranging from mammals to insects, but not a single child included humans (or
“people”) in their list (Winkler-Rhoades et al. 2010). We also asked three- and five-
year-olds directly whether humans “are animals,” and both age groups overwhelm-
ingly denied that humans are animals. By nine years of age, roughly 40 percent of the
children agreed that the name animal could be applied to humans (Leddon et al. 2012).

In short, English-speaking children favor the contrastive sense of the term animal.

We also designed an experimental task to ask under what conditions young children
might engage the overarching ANIMALiciusive concept (Herrmann, Medin, and Waxman
2012). We used the link between naming and object categorization as an opportunity
to explore three- and five-year-old children’s representations of axmvar. In this task, we
presented children with two distinct training items, labeled them with the same novel
noun, and then probed children’s extensions of that noun to a range of other entities.
In the first study, both training items were nonhuman animals; in the second, training
items included one human and one nonhuman animal. At issue is whether they would
spontaneously extend the noun to include humans along with nonhuman animals as
members of the same overarching ANIMALinciusive concept.

Our materials included laminated photographs depicting humans, nonhuman
animals, and inanimate objects (plants, nonliving natural kinds, artifacts). To begin,
the researcher presented each card, in random order, helping the child to identify the
object it depicted. Next, the experimenter introduced a hand puppet (Pinky), explain-
ing that Pinky lived far away and used “funny words for things.” The experimenter
then pointed to the two training items (dog, bird) in random order, saying, “Pinky calls
these both blickets. This one is a blicket, and this one is a blicket.” The experimenter then
presented each test photograph in random order, asking, “Does Pinky call this one a
blicket?”

As expected, both three- and five-year-old children extended the novel noun to
the test items that matched the training items and to the other nonhuman animals,
excluding the inanimate entities. But neither the three- nor five-year-olds spontane-
ously extended the novel noun to include humans. In fact, they were just as unlikely
to say “yes” to a human as to an inanimate object. In other words, children favored the

ANIMALcontrastive Category. Nonetheless, this does not preclude the possibility that they also
represent the more inclusive sense.
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indicates that even ten-year-old children have difficulty understanding the sco
LIVING THING (Hatano et al. 1993).2 e of

Our studies show that how these concepts are named in a given language shape
their acquisition. The work in Indonesia provides a case in point. In Indonesian ani:,aj
refers t0 ANIMALcontrastive; it Cannot be applied to humans. The more inclusive ANIIv;AL- usi
concept remains unnamed. To examine how this crosslinguistic difference alfnfceucs‘tv;
children’s acquisition of concepts of the natural world, we recruited monolirgual
Indonesian-speaking children (in Jakarta) and monolingual English-speaking children
(from the greater Chicago area) from urban elementary schools. |

Because adult interpretations of word meanings may not mirror precisely those
of children, we began by asking how Indonesian-speaking children interpret the
word animal. The interview was identical to the one used earlier: an experimenter
presented Indonesian six- and nine-year-old children with a photograph of a human
and asked, “Could you call this an ‘animal’?” (“Mungkinkah ini ‘hewan’?”). Indone-
sian-speaking children uniformly endorsed the ANIMALconyastive View. Recall that although
English-speaking children from three to five years also favored ANIMALcontastive, by nine
years of age, roughly 40 percent endorsed the ANIMALinausive interpretation.

To ascertain whether this difference in naming practices is reflected in children’s
conceptual organization, we designed two sorting tasks. In the first, we presented six-
and nine-year-old children with a set of picture cards representing humans, nonhu-
man animals, or plants and invited them to place “the kinds of things that belong
together in the same pile.” If naming a concept facilitates its access, then the concept
ANIMALinciusive Should be more accessible to English- than Indonesian-speaking children,
and among the English-speaking children, it should be more accessible to older than
younger children (see Anggoro, Waxman, and Medin 2008 for details).

As predicted, English-speaking children were more likely than their Indonesian-
speaking counterparts to spontaneously place humans and nonhuman animals in the
same category, and among the English-speaking children, nine-year-olds were more
likely to do so than six-year-olds. These results suggest that children’s spontaneous
categorizations reflect their appreciation of the naming practices in their communities.

Next we used a more tightly structured categorization task, this time tapping into
English- and Indonesian-speaking children’s appreciation of the overarching concept
LIVING THING. A chief goal of this study was to test Waxman’s (2005) prediction about
the relation between naming and the establishment of biological categories. Before
presenting the prediction, a bit of background is necessary. Attributing life status to
plants is a late developmental achievement. When English-speaking children are asked
to sort objects on the basis of which ones are “alive,” they systematically exclude plants

2. Later on, we consider the idea that natural inanimates like rock and water may be animates i
other cultural schemes.

I
|
!
i
)
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(Carey 1985; Piaget [1929] 1973; Richards and Siegler 1984; Waxman 2005). Moreover,
in Japanese and Hebrew—two other languages in which the word denoting the con-
cept ANIMAL Is polysemous—children also tend to deny that plants are alive (Hatano
et al. 1993; Stavy and Wax 1989). This observation, coupled with evidence that children
avoid polysemy whenever possible, suggests that children should be open to aligning a
word other than animal with the ANIMALipcusive CONICEPT, should a suitable candidate arise.

By Waxman’s conjecture, that candidate is “alive.” If English-speaking children
(mis)align the word alive to the concept ANIMALinclusive, then they should have more dif-
ficulty than Indonesian-speaking children in learning the broader meaning of alive. By
misaligning this word with ANIMALinciusive, they miss the insight that plants, too, are alive.
paradoxically, this difference between languages might be more pronounced in older
children (nine-year-olds), for whom ANIMALinciusive 1S THOTE firmly established.

We can now return to the structured sorting task. Children were presented with a set
of cards depicting humans, nonhuman animals, plants, and artifacts, and asked to sort
these cards three different times, on the basis of three different predicates—alive, die,
grow—each of which applies to all living things. Because our primary focus was on alive,
that predicate was always presented first, followed by the other two, in random order.
If children appreciate an overarching concept LIVING THING, they should consistently
distinguish the living from the nonliving entities. By comparing the sorting patterns of
English- and Indonesian-speaking children, we were able to consider the consequences
of polysemous and nonpolysemous animal.

There were two main findings. First, English- and Indonesian-speaking children’s
performance with the predicates grow and die showed an appreciation of the concept
LIVING THING. Second, their performance with alive revealed special interpretive difficul-
ties for English-speaking children, and especially at the older ages, exactly in accor-
dance with Waxman'’s conjecture (English-speaking children were less likely than
their Indonesian counterparts to include plants under alive.) Interestingly, it is not
that English-speaking children were in the dark about properties of plants. In fact,
they were more likely than Indonesian-speaking children to recognize that plants die
and grow. Instead, it is specifically the meaning of alive that is harder for English-
speaking children to grasp—they misalign alive to the node of human and nonhuman
animals,

This work shows that the way in which biological concepts are named influences
their acquisition. What remains unanswered is whether this difference between
children acquiring Indonesian and English is attributable to the polysemy of animal
(English) or the unnamed status of ANIMALincusive (INdonesian). Answers will rest on evi-
dence from languages that name the anmvate node, but in which the name is not poly-
semous. For example, Czech appears to be one such language: ANIMALinausive is named

(Zivocich), and this name is distinct from that for ANIMALconusive (2ViTe). That is a task for
future work.
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13.3  Reasoning about Biological Kinds
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seven years of age, when children come to reason more like adults, seeing human
an at}.fpical instance of animal (Carey 1985). , ’ -
. tgl;; s‘hlfthhas bee?mterpreted within a domain-specific view of human cognition.
n In the cognitive and developmental sciences has been a shift from viewing
cognltlon as a domain-general, general-purpose learning and thinking system to
seeing cognition as a set of domain-specific mechanisms that are specialigzeci’ in their
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For Carey (1985, 2009), a key childhood achievement consists of developing a
(naive) biology distinct from naive psychology. For Western adults who tend to endorse
a dualism between mind and body, psychology and biology are distinct domains with
distinct causal principles. Eating a candy bar can give someone instant energy, but it
will not make them a sweeter person. Carey (1985) argued that (young) children have
not yet carved out a domain for biological processes. Instead, biological processes are
initially interpreted within the domain of naive psychology.

That’s a strong claim, and Carey (1985) offered some striking evidence to support
it. There are two steps to her argument. The first step to note is that though humans
may not be prototypical within a biological domain, they are the premier psychologi-
cal beings. The second step is to show that children’s biological reasoning is organized
around humans as the prototype. If this is the case, it would support the idea that
children’s biological reasoning is organized in terms of psychology.

The strongest evidence for a human-centered stance in young children’s biological
reasoning comes from Carey’s own pioneering research (Carey 1985). In an inductive
generalization task involving children (ranging from four to ten years of age) and adults
from Boston, participants were introduced to a novel biological property (e.g., “has an
omentum”), taught that this property is true of one biological kind (human, dog, or
bee), and then a few days later asked whether other entities might have this property.

Carey reported dramatic developmental changes in inductive reasoning. If the novel

property had been introduced as true of a human, four- to five-year-olds generalized,
or projected, that property broadly to other biological kinds as a function of their simi-
larity to humans. But if the identical property was introduced in conjunction with a
dog or bee, four- to five-year-olds made relatively few generalizations to other animals.
This produced a pattern of generalization that violates intuitive notions of similarity.
For example, four- to five-year-olds generalized more from human to bug (stinkoo)
than from bee to bug. Overall, Carey (1985) provided two strong indices of anthropo-
centric reasoning: (1) projections from humans to other animals were stronger than
projections from dog or bee; and (2) there were strong asymmetries in projections to
and from humans (e.g., inferences from human to dog were stronger than from dog to
human).

Older children and adults gave no indications of anthropocentric reasoning. [nstead
they tended to generalize novel biological properties broadly from one biological kind
to another, whether the property had been introduced as a property of a human or
nonhuman (dog, bee) animal. Moreover, they showed no human-animal asymmetries
in their reasoning. These data suggest that for older children and adults, reasoning
about the biological world is organized around a concept of animal that includes both
human and nonhuman animals.

Carey (1985; Carey and Spelke 1994) has argued forcefully from these data that
young children hold a qualitatively different understanding of biological phenomena
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from that of adults. Carey (1985) entitled her book Conceptual Change in Childhood
because her data suggested that children begin with a human-centered, psychologi-
cal understanding of biology and later on must reorganize their conceptual system
to reflect the understanding that, biologically speaking, humans are one kind among
many.

13.3.1 A Place for Language

With these striking results as background, we are ready to turn to the role of lan-
guage in children’s inductive reasoning. Recall that Indonesian, unlike English, has no
dedicated name for the overarching category of animate beings. Our first question
(Anggoro, Medin, and Waxman 2010) was whether the ANIMALcontrastive term in Indone-
sian would limit generalization of properties from humans and (other) animals and
vice versa.

Following Carey, we employed a category-based induction task in which children
are introduced to a novel property of an entity (the base), and then asked whether this
property can be generalized to other entities (the targets). Human-nonhuman animal
asymmetries should be attenuated in Indonesian-speaking children, if evident at all.
Indonesian children’s tendency to generalize from either a human or a nonhuman
animal base should be associated with the distinctive category of the target (human oI
nonhuman animal).

The predictions for English-speaking children are a bit more complex. We suspected
that when a nonhuman animal serves as the base, English-speaking children would
favor the ANIMALconmstive Category. Put differently, when a property is attributed to 2
nonhuman animal base and a human appears as the target, English-speaking children
may be reluctant to generalize on grounds that “people are not animals” (this is the
ANIMALcontmastive iNiteTpretation). In contrast, when a human serves as the base, English-
speaking children may access the ANIMALinausve Category. This category should support
their generalization from a human base to nonhuman animal targets. That is, children
should be less likely to make the appeal that “animals are not people.” In sum, English-
speaking children’s access to the ANIMALinausve Category (a category that should be less
available to Indonesian-speaking children) may account for their asymmetries favoring
generalizations from humans than from nonhuman animals (see Medin and Waxma1
2007 for related arguments and evidence).

Finally, because factors other than naming practices shape children’s biological rea-
soning, we expected that the differences between English- and Indonesian-speaking
children’s patterns of induction would become less pronounced as children from both
communities gain access to other sources of information about biological phenomena:
That is, cultural practices (including naming) may have the strongest effects on the
youngest children; as children get older and are exposed to a broader range of biologl-
cally relevant information, these effects may be attenuated.

i
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Colored photographs depicting a range of living and nonliving entities served as
stimuli. Four of the living things were bases; the remaining photographs were targets.
We selected items that were familiar to both Chicago and Jakarta children.

Because procedural details will prove to be important, we're going to describe the
task in more detail than we might otherwise. To begin, the experimenter showed the
first base (e.g., a dog) and said, for example, “Dogs have some stuff inside them, and
it is called sacra. Sacra is inside some kinds of things, but it is not inside some other
kinds of things.” She then presented each target picture (e.g., a bear) and asked, “Do
you think bears have sacra inside like dogs do?” Then a different base was selected, and
children were told about a different novel property (e.g., belga) it had and were asked
what else might have it and so on for the other two bases.

We found that when a human served as the base, English-speaking children were
more likely than Indonesian-speaking children to generalize to nonhuman animal tar-
get categories, but when a nonhuman animal served as the base, English- and Indo-
nesian-speaking children performed comparably. This is exactly as predicted. These
differences were much attenuated among nine-year-olds, consistent with the predic-
tion that, with or without a dedicated name for the category that includes human and
nonhuman animals, as children acquire more biological knowledge, they bring human
and nonhuman animals into closer correspondence.

A closer look at children’s performance as they progressed through this task revealed
an intriguing finding. Thus far, we have interpreted our results as evidence that when
English- and older Indonesian-speaking children are introduced to a novel property
on a human base and asked to generalize to a nonhuman animal target, their access to
the ANIMALincusive Category results in asymmetries favoring humans. We further reasoned
as follows: if this is the case, then perhaps the salience of this category will influ-
ence children’s performance on subsequent trials. 1f on the child’s first trial, a human
happens to serve as the base, perhaps their use of the ANIMALipausive Category would
carry over to subsequent trials when a human serves as the target. But if on the child’s
first trial, a nonhuman animal happens to serve as the base, then their use of the
ANIMAL onmastive Category could carry over to subsequent trials.

To test this possibility, we analyzed the effect of order (human base first versus later)
on children’s performance. When a human was the base for the first trial, English-
speaking six- and nine-year-olds and Indonesian-speaking nine-year-olds generalized
strongly from a human to nonhuman animals (overall M = 0.67), but when the human
base was introduced in subsequent trials (after human had been a target), they were
much less likely to do so (overall M = 0.37). That is, the human-nonhuman animal
asymmetries were much stronger if a human served as the initial base.

One reason order effects are important is that several claims about producing dif-
ferent results from Carey’s (including some of our own) also have differed by, unlike
Carey, using multiple bases. Consequently, it isn’t clear whether the different patterns
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from children’s greater willingness to generalize from a familiar
pase than from an unfamiliar base. Although they did not use Carey’s induction task,
the anthropocentric pattern produced by urban Japanese children who did not raise
goldfish converged well with her (1985) results. But the full pattern of results points to
a different interpretation—urban children’s tendency to treat humans as a privileged
pase may be driven by the fact that humans are the only biological kind that they know
much about.
Observations like these may offer insights into children’s behavior in Carey’s induc-
tion task. We began to suspect that five-year-olds’ human-centered reasoning patterns
might reflect urban children’s lack of knowledge about and intimate contact with the
natural world. To pursue this idea, we employed Carey’s inductive reasoning task with
rural children, who presumably have “more.” As we anticipated, four- to five-year-old
rural children did not exhibit the asymmetries and human-centered reasoning that
Carey had noted in their urban counterparts (e.g., Atran et al. 2001; Ross et al. 2003).
Medin and Waxman recall chatting with Susan Carey about these expertise effects.
She offered two responses as challenges: (1) maybe all children pass through a human-
centered stage but rural children do it sooner, and (2) by the way, no one had used
a procedure close enough to hers to convincingly demonstrate a different pattern of

for induction derives

results.
As we noted in reporting the Anggoro, Medin, and Waxman (2010) order effects,

this second issue is not just an in principle one. Carey’s procedure involved teaching a
child about only one base and then bringing them back a few days later for generaliza-
tion tests. In contrast, typically after using one base and one novel biological property,
we went on to present another base and a new property, followed by a new set of
generalization tests, and so on. Notice that these design differences (coupled with the
order effects observed in Anggoro, Medin, and Waxman) raise the possibility that we
might indeed have seen human-centered reasoning if we had followed Carey’s proce-

dure more closely.
We therefore adopted a closer approximation
series of follow-up studies with urban children, rural European American children, and

rural Menominee (Native American) children. Following Carey, we taught children
only about a single base and gave the generalization test a day or two later. Here’s what
we found (see Medin et al. 2010; Waxman and Medin 2007). First, we replicated Carey’s
(1985) pattern of human-centered reasoning for the urban four- to five-year-olds. These
young children showed greater generalization for a human base than for a dog base,
and they also showed greater generalization from human to dog than from dog to
human. Second, unlike their urban counterparts, four- and five-year-old rural European
American children generalized more from a dog base than from a human base. Interest-
ingly, however, they did show greater generalization from a human base to a dog target
than from a dog base to a human target. Third, and somewhat surprisingly, like their

to Carey’s original procedure in a
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ble human-dog asymmetries. MOreover, with this
modified puppet procedure, ur nue to show the now-familiar
anthropocentric reasoning pattern (greater generalization from human than dog base;
human-dog asymmetries). We have also used the puppet procedure with four- to five-
year-old rural Furopean American and Menominee children, just in case these design
modifications change their patterns of performance. In this task, children show neither
of the markers of a human-centered biology.

These results offer unambiguous evidence that the anthropocentric pattern of rea-
soning observed in urban five-year-old children is not an obligatory initial step in rea-
soning about the biological world. Instead, the results show that anthropocentrism
is an acquired perspective, one that emerges between three and five years of age in

American children raised in urban settings.

2 human base and showing no relia
ban five-year-olds conti

13.3.23 Summary of Induction Studies Our initial singular focus on biological

expertise or lack thereof got in the way of our seeing the importance of cultural models
embodying different relationships between humans and the rest of nature. Carey (1985)
may have been correct in thinking that biological cognition may involve competing,
but we suggest that these are competing cultural models,
th an acultural naive biology.

fit with the rest of nature from an

incommensurable models,
not some acultural naive psychology competing wi
We now turn to the question of where humans

ecological and relational perspective.

13.4 Concepts of Human-Nature Relations: Ecological Reasoning

So far we have examined how the concept HUMAN is relationally positioned within

broader linguistic and knowledge frameworks. We now turn to explore how what we
will refer to as episternological orientations affect conceptual behavior. We explore how
concepts are informed by local ecological and cultural contexts, focusing on contrasts
between Indigenous and majority culture communities.

Much of our thinking about human orientations to nature is grounded in a set
of cultural frameworks known as relational epistemologies. Our notion of epistemologi-
cal orientations is based on research in anthropology and in education, and this may
differ somewhat from philosophical notions of epistemology. We think of relational
epistemologies as sets of (often implicit) assumptions that inform skeletal principles of
reasoning. Specifically, we assume, epistemnological orientations reflect the decisions, pro-
cesses, and practices that determine the nature of observation, ideas about what is worthy of
attention and in need of explanation (or understanding) as well as the kinds of hypotheses
that are likely to be considered, and notions of what constitutes a satisfactory explanation. On
our account, epistemologies are reflected in cultural practices (in our case for engaging
with nature) and these cultural practices, in turn, affect episternological orientations.
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In what follows, we describe just what aspects of Indigenous epistemologies make them
relational epistemologies.

Note that our use of relational epistemologies is plural,® as are the Indigenous
communities with whom we collaborate (e.g., Native Americans in Chicago; Indig-
enous Ngobe in Panama; members of the Menominee Nation in Wisconsin). This sig-
nals our commitment to cognitive and cultural diversity within the realm of relationg}
frameworks.

As a broad framework theory, relational epistemologies vary in their particulars
across different geographical and cultural communities; their coherence obtains in
common signatures of relationality structuring modes of attention to and interaction
with the world. We focus on relational frameworks grounded in Indigenous Amerin-
dian cultures, in an approach consistent with that offered by Raymond Pierotti (2011):

The influence of local places on cultures and the corresponding diversity of peoples attached to
those places guarantee the existence of variation. ... Despite this spatial variation in ecology and
physical space there appears to exist a fundamental shared way of thinking and a concept of com-
munity common to Indigenous peoples of North America. (5)

We will have more to say about this in our concluding discussion, along with some
observations on domain-specific causal frameworks.

Part of the power of relational epistemologies derives from their capacity to
channel everyday practices and patterns of attention. Organizing knowledge along
particular habitual lines of thinking changes how one attends to the environment,
as patterns of expectation train our awareness, leading us to see the world in dif-
ferent ways. For example, if one thinks of plants as unthinking, deaf-and-dumb
organisms, one will hardly be attuned to potential signs of plant communication.
In contrast, attending to multiple signs of agency in plants creates the conditions
for observing complex patterns of reaction, memory, anticipation, and response
among the vegetal world.

The studies on relational orientations described below were conducted among
Menominee, Chicago intertribal, and Ngébe Indigenous communities.

Rural Menominee population The Menominee are the oldest continuous residents of
Wisconsin. Historically, their lands covered much of Wisconsin but were reduced,
treaty by treaty, until the present 95,000 hectares was reached in 1854. The present
site was forested then and now—there are currently about 88,000 hectares of forest.
Sustainable coexistence with nature is a strong value (Hall and Pecore 1995). Hunting
and fishing are important activities, and children are familiar with both by age twelve.
There are four to five thousand Menominee living on tribal lands. Over 60 percent of

3. As we will see shortly, this move is also consistent with anthropological theory on relational
epistemologies plural (see Bird-David 1999).
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(activities that are important to pass on to future generations). While the majority of
parents across communities emphasized moral values and respect for nature, European
American parents tended to emphasize caregiver relations with nature (children should
learn to “protect” nature), a model that reflects the stance that humans are apart from
nature. In contrast, Native parents tended to focus on how people are “a part of” nature
and children should learn their place and role within the world.

These self-reported values are not merely ideals but correlate with the kinds
of activities children experience within their communities. Further interviews with
children and parents in these same communities revealed cultural differences in
practices involving nature (Bang, Medin, and Atran 2007). Native parents and chil-
dren report engaging more frequently in outdoor practices that foreground nature
(e.g., berry picking, forest walks) while European Americans engage relatively more
in backgrounding outdoor practices (e.g., snowmobiling, playing sports). Even
within the same practice type (e.g., fishing), there are significant differences in
configurations of practice (e.g., fishing from a boat on a lake versus fishing on the
shore of a river) that affect attentional habits and the range of content taken up
in discourse and other practices (Bang 2009). These findings suggest that cultural
values feed directly into the activity structures and everyday habits of children’s
early experiential worlds.

If cultural frameworks channel attention and observation, then they might also be
reflected in the way we recall our experiences through personal narratives. The data
on outdoor practices and converging measures suggest that our Native American
samples are “psychologically closer” to the rest of nature. According to the Trope and
Liberman (2003) construal level theory, psychological closeness is associated with
greater attention to context. Building on this idea, we predicted that Native Americans
and European American fishermen may tell different kinds of stories with respect t0
contextual information (Bang, Medin, and Atran 2007).

To test this idea, we asked rural Wisconsin adults to tell us about a recent or memo-
rable fishing trip. Then, we measured how long it took them to “get to the point” and
mention a fish (presuming that a fish was the point, of course). Greater attention to
context should lead Native participants to mention the fish later in the story. This is
what we found: the median number of words generated before mentioning fish was
twenty-seven for European American adults and eighty-three for the Native adults, 2
large and reliable difference (Bang, Medin, and Atran 2007). A closer examination of
these narratives found a correlation between where one fished (e.g., the shore of 2 river
or in a boat on a lake) and the scope of ecological reasoning and biodiversity men-
tioned in the fishing narratives (Bang 2009).

Interestingly, the fact that different cultural groups engage with nature in different
ways may be salient, even in the eyes of young children. In our work with Ngébe chil-
dren, we have found evidence that young children are attuned to distinctive cultural
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patterns of human-nature relations (Herrmann 2012). When Patricia Herrmann vis.ited
our Ngobe host community in Panama in 2011, she set out to extend her previous
U.S.-based research by exploring ecological reasoning among Ngobe children. Chil-
dren completed a standard triad task with three cards depicting entities from different
biological categories (e.g., human, animal, plant) and asked children to choose “which
two go together.” The twenty triads of interest included a human (either Ngobe [twelve
sets] or non-Ngobe Latino/Caucasian [eight sets]) and two natural entities (animals
or plants). Children could choose to pair the human with one of the natural entities
(a human-nature relation), or to exclude the human and pair the two natural entities
together (a human exclusion).

When given a triad that included a Ngobe person, children were more likely to pair
the Ngobe with a natural entity; but when given a triad including a non-Ngdbe person,
children were more likely to exclude the human. This suggests that children saw the
relations between Ngobe people and natural entities as more pertinent and salient than
for non-Ngébe people.

In our view, these sorting patterns reveal that children see Ngobe and non-Ngdbe
relations with nature differently. Children implicitly view Ngobe individuals as more
closely related to their environments than non-Ngobe individuals.* The question then
arises: How do children learn to structure these human-nature correspondences? This
is where cultural frameworks enter the picture and we begin to explore the cognitive
consequences of different cultural orientations to the natural world.

13.4.2 Thinking Relational Epistemology: Ecological Reasoning

At this point, the reader might be wondering: If Ngobe children recognize (implicitly
or explicitly) that their own communities engage with nature in a manner distinct
from non-Ngobe communities, then what does this difference consist of? We can turn
to the children themselves for an answer. When asked to explain their sorting choices,
children explained the majority of Ngobe-natural kind pairings through appeal to
ecological relations. In fact, if the human included was a Ngobe, justifications were
universally ecological (e.g., “People live near cows, and they give us meat”). But if the
human included was a non-Ngobe, then justifications were more frequently taxonomic
than ecological (e.g., “They are both alive”). Herrmann (2012) concluded, “When
children consider the place of humans in the natural world, they take into account
their knowledge about the relevant practices of particular communities. The children
seemed to view the Ngobe as more a part of nature and non-Ngobe as more apart from
Nature.”

4. In a related unpublished study we have found that Chicago area Native American children
SOIt animals, plants, and natural inanimates differently, depending on whether we ask them to

take the perspective of an elder or a science teacher.
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13.4.2.1 Relational Epistemology Before describing further research findings, we
first outline important dimensions of relational epistemology from the perspective of
anthropology. Relational epistemology was a term introduced by Bird-David in an influ-
ential paper (1999) in which she critiqued previous approaches to animism as a failed
epistemology or primitive religion, and argued for a new appreciation of relational
ways of engaging with the nonhuman world. For our purposes, relational epistemology
can be seen as closely related to relational ontologies (e.g., Ingold 2006; Santos-Granero
2009), animisms (e.g., Harvey 2006), perspectivisms (e.g., Stolze Lima 1999; Viveiros de
Castro 1998), and Indigenous science and traditional ecological knowledge (e.g., Cajete
2000; Pierotti 2011).

In regard to human-nature relations, the relevant aspects of relational epistemol-
ogy are (1) an appreciation of interdependencies among all components of the natu-
ral world, that is, all things are connected (e.g., Cajete 2000; Pierotti 2011, 62); (2) a
framework for reasoning about things in terms of relationships; (3) a focus on whole
organisms and systems at the macroscopic level of human perception (also a signature
of complex-systems theory; Pierotti 2011, 72-73); and (4) viewing nonhumans as indi-
vidual “persons” in their own right. Overall, this worldview is aptly summarized by
biologist Raymond Pierotti (2011):

Indigenous understanding of the natural world emerged from conceiving of the living world
as a network of relationships across communities that include humans. Because of this un-
derstanding based on relationships, Indigenous principles and insights are also superior at

understanding links between systems that are often considered to be separate by the Western
tradition. (76)

Building on Indigenous science and philosophy, our research has sought to explore
the cognitive consequences of these cultural worldviews and practices.

13.4.2.2 Ecological Reasoning among Children One sign that ecological reasoning
may play an important role in children’s developing notions of human-nature rela-
tions comes from children’s spontaneous discourse during the category-based induc-
tion tasks described earlier. When asked why they generalized a property attributed to
bees to bears, Menominee children told us that the bee might transmit the property
through the honey bears eat or by bees stinging bears (Ross et al. 2003). The standard
category-based induction task was originally designed on the assumption that gen-
eralization will follow taxonomic or biological similarity, but, like biological experts
and Indigenous adults in previous studies (Atran and Medin 2008), at least some€
Menominee children viewed ecological relations as the relevant cues for biological
induction.

Do cultural orientations to nature affect cognitive development? We set out
to explore this question more systematically in a comparative study among ru{al
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edge was organized. European American experts favored a.taxonomlc organza 1t n,
and Menominee experts an ecological organization. Thes.e differences were ev;. inf. 13
spontaneous sorting and sorting justifications as well as in speeded probes of li 1— c115f
interactions (Medin et al. 2006). We wondered whether there wo.uld be parallel dit-
ferences in the salience of ecological relations for young Menominee and European
i ildren. '
Amlirlj:le C?tldy (Unsworth et al. 2012) five- to sevenj year-old rur.al Mer.lomlnee
and European American children were presented with pairs of photos (m'cludmg non-
human animal-animal, plant-animal, and plant-plant pairs, €.g., raspbem?s and stfaw-
berries) and asked why the two might go together. Both grouPs used hablta.t rilatlons
equally (e.g., both are found in the forest), but Menominee children were reliably t;no}r]e
likely to mention food-chain (e.g., the stink bug might eat’the 1eaves.of the berry bush)
and biological-needs relations (e.g., both need water, sunlight, or soil). o .

Yet another dimension of difference that unexpectedly emerged flurmg interviews
was mimicry. Menominee children sometimes spontaneously mu.n%cked nonhumanf
animal species during the interview (e.g., “bees go buzzzzz”). Strikingly, not onﬁ o}
the rural European American children engaged in mimicry. Un.sworth and coauthors
interpreted this as evidence of Menominee children’s psychological closeness to nature
through greater ease of perspective taking. .

Given that Indigenous children and adults reason about hlllman-nature rela.tlonsl
in terms of ecological relations and interdependencies—both signatures of relationa
epistemologies—do cultural orientations have the potential t.o fundamentally c}.langef
the way we see and think about the world around us? This brings us to the question o
conceptual organization and folk theories of reality.

13.4.2.3 Conceptual Organization and Causal Reasoning o
One reason that the role of Indigenous people as part of their ecological corr.lmumtles 1§ s;)
important is that they do not think of the nonhuman elements of their community as constitut-
ing “nature” or as “wilderness,” but as part of their social environment.

—Raymond Pierotti (2011, 29)

Knowledge Organization: Seeing Interconnectedness How knowledge i's organize(%—
where it exists in (the ecosystem of) awareness, the roots and branches it shares with
neighboring concepts—is critical to defining the content and form of that knowledge.
Can a habitual focus on relational interactions train attention to reveal different .aspects
of the natural world? We are beginning to see evidence converging from different
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research sites to suggest that Indigenous communities see a wider range of
and symbiotic relationships in nature when compared with their nongIn(Cl)' e
counterparts. Tresemonsioal
theE:lng:tiirLg” re;l;tlional understandings of the natural world may partially determine
re” of the nature that you see aroun ies i
the relationship between how leifferent cultu(:ey:ruc;igsstrl?rllis ;Il;o?lltli:errrlrzlijlefx e
:r(l)(vlvi:i}lri;rc; nclnng(,jiv:zle have found striking differences between Indigenous Itzrae’slt\/;l;i
. . o agroforesters (e.g., Atran, Medin, and Ross 2005). In one li
roefl:tllldle}sl,.we ‘c/l\llrectly probed for understandings of plant-animal helping and ‘mfrtil::;
1(.)ns ips. We found that Maya and Ladino farmers had essentially the
standing of how plants help animals. For Itza’ Maya this was part o?a ricS}?Teeciu I;der-
Ir;l:;ieisv;;};:z garrlllomee;lfse atlso help plant.s, but Ladino farmers overwhelmingly savl\)z ZICS}
o oo irltc o.n or as hurting plants. In developing our materials as part of
o more nded erview, v?re asked. how animals help plants. Ladino adults denied
. p S}Jppos,ftlon in the question, typically saying, “Animals don't help plants; plants
Itzal? a;in:}ljs 12);:1;; observations suggest that Ladino farmers were learning from the
Ship,s o agn giparently did not include sensitivity to reciprocal relation-
S rec,o din, oss 2005). It appe.ars that a relational orientation to nature
o ‘ gnition of mutual dependencies and interspecies relationships in the
iological world. P
We\/:::e};a:e obfs.er\./ed p.arallel results in a storytelling task about nonhuman animals.
non 1c.t10n picture book depicting coyote and badger hunting in the Ameri-
:13 SI(J)usthwest (ojalehto, Medin, Horton, Garcia, and Kays, forthcoming). When Ngobe
e hu.n.t izr;d;rlirt?;iz:;efs narrated the.e (text-free) story. Ngobe (correctly) interpreted
‘ e .1p. as cooperative, while U.S. undergraduates (misjinterpreted
it e?s‘ co.mpetltlve. (This is consistent with a broader emphasis on competitive over
;?c%.ltl)tatlve %nteractions in Western views of ecosystems; Bruno et al 20(5)3 ) How did
Wfsczoizlrrt;iil‘;:;lts, who are unfamiliar with these animal species, “know” the hunt
S .Ngébe cc?lleagues explained that this was a case of Western versus Ngobe
rz;:gze:;hv‘vhl'chz diverge on three 'm.ajor points: (1) an emphasis on interactions and
relat t1ps, (2) .an approach to living with nature, as a system, rather than studying
iy respr;it.ur‘i;ea(sl ;szl;te&ll 'pell(rts; (3) viﬁrwing nonhumans as intelligent beings worthy
et e do not in tha:( Ngobe necessarily see all relationships as coopera-
" is, ert ’at, hke‘ the Itza’ Maya, they are prepared to “see” cooperation when
L es;e;s:nt._Whlle Ir.1d1genous éciences focus on interspecies relations and mutual
p .cy supporting perceptions of cooperation and socialization among nonhu-
;iirésssplesizr—n\glestern scie'rn.ces have a tradition of focusing on individual species and
g competition among species (Pierotti 2011).
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Reorganizing Domains Earlier we suggested that a human-centered folk biology seen
in young urban children may involve competing cultural models rather than some
acultural naive psychology or naive biology. For non-Western adults who tend not
to endorse a dualism between mind and body, psychology and biology may not be
such distinct domains with distinct causal principles. As biologist Raymond Pierotti
argues, European American folk ideas such as theory of mind have permeated aca-

demic science and invariably colored how researchers design the parameters of relevant

inquiry:

nked to the concept referred to in Western science as a
s Western science did not accept that nonhumans could
have changed the way nonhuman thinking is
ern science has had to rediscover knowl-

Assuming that animals are sentient is li
“theory of mind.” Until the last few year
have a theory of mind; however, recent discoveries
perceived. ... These new developments reveal that West
edge assumed to be part of the understanding of Indigenous societies. (2011, 32)

In exploring how epistemological orientations interact with folk-biological, folk-

ecological and folk-psychological knowledge, our research increasingly points to con-
cepts that crosscut these domains, suggesting that these conceptual systems can be
fruitfully studied via integrated approaches. One example of this conceptual interfac-
ing appears in an ongoing line of research in which we are exploring how Indigenous
Ngobe adults reason about the psychological capacities of plants, animals, and other
natural entities (sun, ocean) OI processes (rain, clouds). The tendency to attribute

mental states to nonhuman kinds is closely related to folk biology and folk ecology,

with important consequences for human interactions with the natural world. Cultural

framework theories organize folk-psychological knowledge around diverse concepts of
MIND and INTELLUIGENCE, pointing to divergent conceptual organization across cultures.

13.4.2.4 Unsettling Domains Studying relational epistemologies with Indigenous
communities has had the bottom-up effect of redirecting our conceptual boundaries
of inquiry, leading us to focus on the relations between human, biological, and ecologi-
cal worlds in a new kind of domain-like perspective. It is instructive to consider that
Western psychologists proposed three core domains of conceptual processing based on
their perceptions of the relevant metaphysics (ontological categories and correlated
causal systems) and unit size (individual entities). This thinking produced folk psychol-
ogy (minds), folk biology (organisms), and folk physics (things).

Domain specificity has played a key role in catalyzing understanding of conceptual
Missing from this picture, how-
among

development, leading to many important discoveries.
ever, is a framework that accommodates how people conceptualize interactions
these systems. There was no folk ecology (interactions between organisms, persons,
and matter, as well as climate systems), no folk dynamics (tracking weather systems,
wave systems, water-flow systems), and no folk sociology (interactions between
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persons, human or nonhuman). Lately, anthropologists and psychologists have beep
trying to make amends for this gap (see Atran, Medin, and Ross 2005; Hirschfeld 2012;
White 2008).

We reckon that developing such folk theories would have required a different per-
ception of the relevant metaphysics (process Categories, or kinds of relations) and unit
size (systems). In fact, it is tempting to think, based on what we have learned from our
Native science colleagues, that Indigenous psychologists may have had the relevant
tools and insights to develop folk ecology, folk sociology, and folk dynamics right from
the start. But that’s another story.

13.5 Summary and Conclusions

We continue to be immersed in these and closely related research projects and are
no doubt guilty of team-centrism in focusing so much on our own research. With
this apology in mind, we see these findings as carrying implications for core questions
and issues in the cognitive sciences. The first question concerns the nature of con-
cepts and categories and how we should study them. We see our research program as
just one instance of groups of cognitive scientists placing the study of conceptual
behaviors into broader contexts. These broader contexts include (1) analyses of infor-
mation available in the environment, such as cultural artifacts (e.g., Morling and Lam-
oreaux 2008); (2) examining how the context of use affects conceptual representation
(Markman and Ross 2003); (3) studying the interactions between language and con-
ceptual development using crosslinguistic and developmental comparisons as a tool;
and (4) assessing conceptual orientations implicit in (cultural) practices that form the
background and perhaps the backbone of conceptual knowledge.

There is also a reflexive component to our research as we scramble to detect cultural
or epistemological presuppositions lurking in our studies (see also Medin and Bang
2014). For example, restricting our probes of ecological relations to plants and animals
may reflect our seeing natural inanimates as irrelevant, despite the fact that niche
construction is an important construct in contemporary evolutionary theory. In our
studies of folk ecology in Guatemala we also excluded natural inanimates and the
“Arux” forest spirits, which is a sensible practice only if the Itza’ Maya also exclude
them. Even our preferred stance as “detached scientific observers” may be less about
science than it is about the psychological distance that is part of a Western cultural
model. We are left to wonder what the psychology of concepts would look like if it were
not owned and operated by Western scientists.
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14 Innate Conceptual Primitives Manifested in the Languages of the

World and in Infant Cognition

Anna Wierzbicka

14.1 The “Innate Stock of Conceptual Primitives”

In his splendid little book Acts of Meaning, psychologist Jerome Bruner writes:

How we “enter language” must rest upon a selective set of prelinguistic “readiness for meaning.”
That is to say, there are certain classes of meaning to which human beings are innately tuned
and for which they actively search. ... Prior to language, these exist in primitive form as proto-
linguistic representations of the world whose full realization depends upon the cultural toql of
language. (1990, 72)

Linguist Cliff Goddard quotes Bruner’s words at the outset of his own study exploring
a number of hypotheses “about the nature and identity of the innate concepts which
may underpin language acquisition” (2001a, 193). Goddard develops his hypotheses in
relation to a diary study of the semantic development of his young son, Pete (a pseud-
onym), conducted from Pete’s second to fourth year.

Methodologically, Goddard’s study is anchored in the NSM (natural semantic meta-
language) approach to cognitive semantics, which is also the approach underlying the
Present chapter and which will be presented at some length in section 14.3. In his
study, Goddard seeks to show that “the NSM approach generates interesting research
hypotheses on language acquisition and allows for increased precision and testability
in the notoriously difficult area of child semantics.” As Goddard further argues, and as
I'have argued in many publications myself, the NSM approach generates interesting
Tesearch hypotheses about human cognition in general, and innate human concepts in
Particular (Wierzbicka 2011).

In this chapter, I report on the latest NSM findings about the “innate stock of concep-
tual primitives,” as they manifest themselves in the semantic systems of the languages
of the world. I also try to show that the NSM approach brings new tools to the study
of the nature, origin, and development of human concepts. In doing so, I use as my
Primary reference point the developmental psychologist Susan Carey’s 2009 book The
Origin of Concepts. In this book, Carey posits the existence of innate “core cognition,”



