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On the Importance of Comparative Research: The Case of Folkbiology

 

John D. Coley

 

If our goal as researchers is to understand the range and complexity of human conceptual development, in-
creased attention to comparative research is essential. I draw on research in the domain of folkbiologyÑ
commonsense understandings of plants and animalsÑto argue that several lines of comparative research are
needed to understand the acquisition of folkbiology in particular and conceptual development in general.
First, comparisons are needed between children and adults within a given society. It is impossible to under-
stand the process of conceptual development without a detailed look at adult endstates in a domain. Second,
comparisons are needed between adult endstates in different contexts. For a complete understanding of con-
ceptual development we must understand the range of variability of adult conceptual systems. Finally, com-
parisons are needed among children developing in different contexts. Such research complements comparative
work on adults and would serve to distinguish between universal and particular patterns of development and
thus to inform and constrain accounts of conceptual development.

 

INTRODUCTION

 

Over the last decade and a half, a central theme in re-
search on conceptual development has been the idea
that children acquire informal folk theories that allow
them to explain and predict phenomena in important
domains of experience (e.g., Carey, 1985; Gopnik &
Wellman, 1994; Keil, 1989; Wellman & Gelman, 1992;
Wellman & Inagaki, 1997). In this essay I argue that
comparative research is essential for a full under-
standing of human conceptual development, espe-
cially in theory-rich domains. Careful comparative
work is needed in at least three areas. First, more re-
search is needed on the adult models and theories
that children are presumably in the process of acquir-
ing. To characterize the process of conceptual devel-
opment, we need to understand the adult model, the
modal ÒendstateÓ of development in a given society.
We must be especially careful not to assume that
adult cognition is necessarily normative or Òcorrect.Ó
For example, adult judgment and decision making is
rife with biases and heuristics (e.g., Tversky & Kahne-
man, 1974). An account of the development of deci-
sion making must have as its endpoint this adult sys-
tem; an account taking optimal decision making as its
endpoint would be misguided. In general, an accurate
characterization of conceptual development is not pos-
sible without careful consideration of adult models.

Second, we need comparative studies of adult
models and theories in different populations. Clearly
there is no single ideal developmental endpoint; with-
out some sense of the variability in possible endstates
of development, we cannot hope to accurately under-
stand the process. For example, if adults in different
societies have very different explanatory theories in a
domain, developmental accounts would need to ex-

plain the source of this variability. In contrast, cross-
cultural consensus might call for a very different de-
velopmental account. The truth, of course, is most likely
Òin the grayÓ; comparative research is likely to reveal
both cognitive universals and cultural particulars.
The speciÞcs of these emergent patterns would then
serve as a target for developmentalists to explain.

Finally, we need comparative studies of develop-
ment in different populations of children. By now the
rationale should be obvious: we cannot presume to
understand processes of conceptual development gen-
erally when the issues have been studied almost exclu-
sively among children in middle- to upper-class rela-
tively urban settings. Such a truncated sample leaves us
with almost no idea whether we are studying universal
or particular patterns of development. Comparative
work carries the promise of addressing this question. If
a particular developmental pattern is observed in
several different populations, it becomes a candidate
for a universal. If different patterns emerge, then the
search is on for correlates and causes of that pattern.
Either way, the results have informed developmental
research.

Comparative research along these three lines is
necessary to present a more complete picture of the
process of human conceptual development. I will use
research in the domain of folkbiology to illustrate my
point here, but the point applies to other domains as
well. First, I review the current debate on the nature
of conceptual development in folkbiology, and argue
that the resolution of this debate awaits the speciÞca-
tion of the adult model. Next, I brießy review com-
parative work on folkbiological thought in adults that
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suggests divergent adult endstates and I consider the
developmental implications of that work. Finally, I
argue for the importance of comparative work with
children, and present some preliminary Þndings in-
dicating the value and potential informativeness of
such research.

 

ACQUISITION OF FOLKBIOLOGY: 
WHAT IS THE ENDPOINT?

 

The study of childrenÕs developing conceptions of liv-
ing things has been an extremely fertile area of research
in the last 15 years for at least two reasons. First, folk-
biology is an intrinsically interesting domain of human
experience; the natural world of plants and animals is
pervasive and salient in our present and in our past,
both historic and prehistoric. Second, folkbiology pro-
vides a test case for more general ideas about how
conceptual development takes place. In this section I
argue that although this line of research has provided
important insights into the nature of preschool thought,
it hasnÕt necessarily taught us much about the process
of conceptual development because there is a dearth
of research on the adult endstate. To make this argu-
ment, I brießy consider the debate on the acquisition
of folkbiology. This is not intended as an exhaustive
review, but rather to give a sense of the debate and ul-
timately to underscore the point that resolution of the
debate requires an understanding of the adult model.

Two competing views about the nature of concep-
tual change in the domain of folkbiology have been
put forward. The Þrst is the idea of 

 

radical conceptual
change.

 

 In this view, childrenÕs conceptions of living
things undergo radical revision during the early school
years, to the extent that preschoolersÕ understanding
of basic biological concepts such as life, death, and
living things are incommensurate with those of adults;
they belong to a completely different conceptual frame-
work. An alternative view, 

 

knowledge enrichment

 

, ar-
gues that the basic distinctions made by adults are in
place early. In this view, children conceive of living
things in essentially the same way that adults do, al-
though much elaboration of these conceptions takes
place during development.

The resolution of this debate has ramiÞcations for
how we characterize the process of conceptual devel-
opment, in the domain of folkbiology and perhaps
more generally. The radical conceptual change view
portrays the preschoolerÕs conceptual system as dis-
continuous with that of the adult, posits the over-
throw of one system by another, and requires the
speciÞcation of mechanisms by which conceptual reor-
ganization takes place. In contrast, the gradual concep-
tual change view portrays the childÕs conceptual sys-

tem as continuous with the adultÕs, posits the gradual
elaboration of a single system, and thus requires no
mechanism or trigger for radical reorganization.

The beginning of concerted developmental interest
in the nature of childrenÕs folkbiology was Susan
CareyÕs 1985 book, 

 

Conceptual Change in Childhood.

 

Therein she argued that childrenÕs conceptions of liv-
ing things undergo radical reorganization during the
Þrst decade, and that an intuitive biology emerges
from an intuitive psychology. Although this view has
been amended more recently (Carey, 1995, 1999), the
central tenetÑthat children organize knowledge of
plants and animals in a way that is incommensurate
with that of adultsÑremains unchanged.

This radical theory change view has a number of
implications for how Òpre-biologicalÓ children (i.e.,
children younger than 10 who have yet to construct
an autonomous folkbiology) should see the world.
First, if their conceptions of livings things are essen-
tially psychological and behavior-based, pre-biologi-
cal children should see animals and plants as funda-
mentally different kinds of things, in part because
Òliving thingÓ means nothing apart from Òbehaving
being,Ó and plants donÕt behave. Second, pre-biologi-
cal children should not be able to differentiate biolog-
ical from psychological construals of living things be-
cause these do not yet represent distinct systems of
explanation for them. Third, pre-biological children
should not appeal to any speciÞcally biological causal
mechanisms to explain biological phenomena, be-
cause they have not yet constructed folkbiology as an
autonomous domain.

Since CareyÕs book, there has been a great deal of
research on childrenÕs conceptions of biology, the
bulk of which shows that children reason about living
things in ways distinct from how they reason about
other kinds of objects. In particular, there have been
empirical demonstrations of violations of all three of
the implications of the radical conceptual change view.

 

Plants versus animals.

 

A number of recent studies
have shown that preschoolers know quite a bit about
the commonalities between animals and plants. For
example, 4-year-olds reliably report that plants and
animals, but not human-made artifacts, can spontane-
ously heal or regrow injured parts (Backscheider,
Shatz, & Gelman, 1993). Four-year-olds also show an
impressive understanding of seeds and plant growth
and of the underlying similarities between growth in
plants and in animals (Hickling & Gelman, 1995).
Inagaki and Hatano (1996) present evidence that 4- and
5-year-olds believe that animals and plants, but not ar-
tifacts, spontaneously change over time; 5-year-olds
also projected biological properties such as growing
and needing water on both plants and animals and
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coherently explained biological processes (taking in
nutrients, growth, death) for plants by drawing on
analogous properties for animals. Taken together,
these results suggest that preschoolers have begun to
form a rich category of living things that unites plants
and animals.

 

Biological versus psychological construals.

 

Likewise,
it has been demonstrated in several ways that children
possess distinct biological and psychological under-
standings of living things. Inagaki and Hatano (1993)
showed that 4- and 5-year-olds clearly differentiate
biological from psychological cause; children under-
stand that mental effort is required to inßuence men-
tal outcomes like improving oneÕs memory, but is ir-
relevant for biological outcomes like digestion. Coley
(1995) demonstrated that 8-year-olds, and to some ex-
tent kindergartners, show clearly different patterns of
projections for biological (e.g., Òhas bloodÓ) versus
psychological (e.g., Òis smartÓ) properties over the same
set of animals. These results directly contradict the
claim that preschoolers cannot in principle differenti-
ate between biological and psychological construals
of animals.

 

Biological causal mechanisms.

 

Finally, a number of
lines of research suggest candidates for explicitly bio-
logical causal mechanisms used by preschoolers to
explain biological phenomena. These include 

 

growth
and natural change

 

 (Backscheider, Shatz, & Gelman,
1993; Rosengren, Gelman, Kalish, & McCormick,
1991; Springer, Ngyuen, & Samaniego, 1996), 

 

inherit-
ance

 

 (Hirschfeld, 1995; Springer, 1992; Springer & Keil,
1991; but see Solomon, Johnson, Zaitchik, & Carey,
1996, for an alternative view), and 

 

illness and contagion

 

(Kalish, 1996a, 1996b, 1997; Solomon & Cassamites,
1999). In addition to these speciÞc causal mecha-
nisms, several independent proposals have been put
forward to characterize early folkbiological frame-
work theories. One of these is 

 

teleology

 

 (Keil, 1994, p.
237), which is the idea that ÒProperties have a pur-
pose for biological kinds. There is a compelling, albeit
sometimes mistaken sense . . . that the properties of
biological kinds are there for reasons, that they solve
design problems for the kinds that possess them.Ó
The other is 

 

vitalism

 

 (Hatano & Inagaki, 1994, 1999;
Inagaki & Hatano, 1993, 1996; Miller & Bartsch, 1997)
which, brießy, is the notion that living things take in
vital energy from the environment and use it to grow
and function properly.

Taken together, this large and growing body of re-
search documents violations of the aforementioned
implications of the radical theory change view. Pre-
schoolers acknowledge important commonalities be-
tween animals and plants. They distinguish biologi-
cal and psychological construals of living things. And

although the evidence is not yet decisive, candidates
for biological causal mechanisms and framework the-
ories have been put forward. Thus, several important
implications of the radical theory change view are vi-
olated, casting doubt on radical restructuring as a
mechanism of conceptual change and suggesting that
the acquisition of folkbiology may be a more gradual
process. ChildrenÕs folkbiological belief systems may
not be incommensurate with those of adults after all.

The response of proponents of radical theory change
(e.g., Carey, 1995, 1999) has been to acknowledge that
children have distinct ways of thinking about living
things, to push the age at which an autonomous intu-
itive biology emerges from 10 down to 6 or 7, and to
acknowledge that a strong version of the radical con-
ceptual change claim does not hold. However this
should not be taken as a surrender. Proponents of rad-
ical conceptual change have argued that the under-
standing of animals/living things revealed by the
aforementioned body of research is not a 

 

biological

 

 un-
derstanding. Rather it springs from an understanding
of behavior and intuitive psychology. For instance,
Carey (1995) argues that ÒWe know that children have
the concept 

 

animal

 

; what is at issue is whether 

 

animal

 

is a biological conceptÓ (p. 291) and Ò. . . preschool
children think that one person can ÔcatchÕ such symp-
toms as rashes and watery eyes through physical con-
tact with a person who has them, but not weird beliefs
or behaviors . . . the question is whether the child has
any knowledge of any biological mechanism under-
lying such ÔcatchingÕÓ (p. 291). Likewise, Solomon et
al. (1996, p. 169) summarize their results on inherit-
ance by saying ÒThe present studies challenge the
claim that preschoolersÕ understanding of inheritance
is biological.Ó

Whether childrenÕs early thinking about living
things is ÒbiologicalÓ depends, of course, on oneÕs deÞ-
nition of Òbiological.Ó If by biological we mean Òuti-
lizing the same explanatory mechanisms as scientiÞc
biology,Ó then childrenÕs early understanding of living
things is obviously not biological. Clearly, preschool
children do not yet understand the mechanisms un-
derlying many biological processes (e.g., the viral trans-
missions of AIDS, Au & Romo, 1996). Young children
are terrible at specifying details of genetic inheritance
or disease transmission or the functions of various in-
ternal organs. Nor do they seem to have a clear notion
about the kinds of things that are inside animals
(Simons & Keil, 1995). At the other extreme, if by Òbi-
ologicalÓ we mean Òabout living things,Ó then the an-
swer is trivially yes. By age 4 children have accumulated
a great deal of encyclopedic knowledge about ani-
mals and plants. Obviously, neither of these deÞni-
tions will do. Furthermore, I donÕt believe that the
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question of whether young childrenÕs conceptions of
living things may properly be called ÒbiologicalÓ is
the most central question facing us. To the degree that
we are truly interested in understanding conceptual
development in the domain of folkbiology, the central
questions facing researchers in this area are three:
First, what are childrenÕs conceptions of living things
like? Second, what are adultsÕ conceptions of living
things like? And third, how do we best characterize
the process by which childrenÕs conceptions come to
resemble those of adults in their culture? Indeed, the
question of whether childrenÕs understanding of liv-
ing things is biological is perhaps more proÞtably
rendered as ÒIs childrenÕs understanding of living
things like adultsÕ understanding of living things?Ó

At present we cannot answer this question because
we lack detailed research on the nature of adultsÕ folk-
biological conceptual systems, especially with respect
to their understanding of biological causal mechanism.
The research brießy mentioned above yields a rich
picture of childrenÕs conceptions of living things. We
know very little, however, about adultsÕ conceptions
of folkbiology beyond their responses as a compari-
son group on tasks designed for preschoolers. For ex-
ample, consider recent research on childrenÕs under-
standings of inheritance and contagion. Children
appear to understand that offspring resemble their
parents, but are not always clear on exactly how or why.
Children appear to understand that germs can make
you sick and that you can catch germs from physical
contact, but theyÕre not always clear on exactly how or
why. Before these patterns of partial understanding
are dismissed as nonbiological, it is crucial to assess
whether the understanding of the average adult in our
culture is signiÞcantly more detailed or sophisticated.
To what degree do adults demonstrate detailed knowl-
edge of the mechanisms of inheritance or disease
transmission? We cannot simply assume that adultsÕ
understanding of underlying biological mechanisms
is signiÞcantly more sophisticated; indeed, adults may
have a surprisingly tenuous grasp of biological cau-
sality, at least with respect to disease (Au & Romo, 1999;
Keil, Levin, Richman, & Gutheil, 1999).

Thus, in order to characterize the nature of concep-
tual change in the domain of folkbiology, we must
Þrst understand the nature of the adult endpoint. If
adults do possess sophisticated knowledge of biolog-
ical mechanisms, then perhaps radical conceptual
change does take place. In contrast, adult models may
amount to little more than elaborated versions of the
inputÐoutput relations understood by children (Au &
Romo, 1999). Either way, to understand development
we need a detailed description of the adult concep-
tual system that preschoolers are presumably in the

midst of acquiring. Without a relatively detailed char-
acterization of adult folkbiological conceptual systems
in a particular culture, the trajectory of development
cannot be adequately understood. Before we can un-
derstand the 

 

process

 

 of development, we must under-
stand the 

 

endstate.

 

 Without some sense of endstate,
we cannot hope to resolve the debate on the nature of
conceptual development in this, or any, domain.

 

VARIATIONS IN ADULT 
FOLKBIOLOGICAL THOUGHT

 

In the previous section I argued that understanding
conceptual development requires speciÞcation of the
adult endstates. This is an oversimpliÞcation; concep-
tual development proceeds toward a range of possi-
ble outcomes rather than a single ideal. As pointed
out by Super (1980), general theories of development
are not possible without comparative research on the
range of variation among adult endpoints. Moreover,
such research reveals conceptual universals and cul-
tural particulars that would then constrain possible
accounts of development. Recent comparative re-
search on adult folkbiological thought reveals both
universal patterns and group differences that are at-
tributable to cultural beliefs about the natural world,
personal experience with ßora and fauna, and other
factors (Atran, 1998). Importantly, although we can
perhaps point to a consensual Òadult modelÓ that rep-
resents knowledge shared by most adults in a given
culture, recent comparative research has begun to un-
cover variability in adult models between and within
cultures (e.g., Atran et al., 1999; Coley, Medin, & Atran,
1997; Coley, Medin, ProfÞtt, Lynch, & Atran, 1999;
L�pez, Atran, Coley, Medin, & Smith, 1997; Medin,
Lynch, Coley, & Atran, 1997; Walker, 1992, 1999). This
variability has important implications for accounts of
conceptual development.

For example, different populations use animal cat-
egories differently in inductive reasoning. The simi-
larityÐcoverage model of Osherson, Smith, Wilkie,
L�pez, and ShaÞr (1990) predicts that an argument
whose premises are more diverse will be judged stron-
ger than an argument whose premises are similar. For
example, one should be more willing to generalize to
all birds from sparrows and ßamingos than from
sparrows and robins. Osherson et al. attribute this
Þnding to 

 

coverage

 

; reasoners compare the taxonomic
similarity of the premise categories to sampled mem-
bers of the more general conclusion category. The
premise set with better coverageÑthat is, higher tax-
onomic similarity to sampled instancesÑmakes for
the stronger argument. For the most part, undergrad-
uate research participants reason in accordance with
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this diversity principle, based on taxonomic similar-
ity. This Þnding has provided the foundation for sev-
eral studies of the development of category-based in-
duction which in general reveal that children through
age 10 have difÞculty grasping this phenomenon
when reasoning about living things (Gutheil & Gel-
man, 1997; L�pez, Gutheil, Gelman, & Smith, 1992). So
far, this appears to be a straightforward developmen-
tal story; diversity is a complex inductive reasoning
principle, and is relatively late in developing (but see
Heit & Hahn, 1999, for evidence that by age 5 children
can successfully reason according to diversity when
reasoning involves familiar properties).

Comparative research, however, reveals that this
diversity phenomenon is by no means a universal fea-
ture of folkbiological reasoning. The Itzaj Maya, na-
tive to the Peten region of Guatemala, do not use di-
versity in evaluating arguments about local
mammals. Instead of computing taxonomic distance
in evaluating possible inductions, they use expansive
speciÞc knowledge on the species in question (L�pez
et al., 1997). Nor is this simply a difference between
urbanized and traditional thinkers; when the subject
matter is trees, some Chicago-area tree experts use di-
versity-based reasoning like the undergraduates do
(taxonomists and landscapers), whereas others (parks
maintenance workers) prefer alternative strategies,
like the Itzaj (Coley et al., 1999). Indeed, it appears
that for experts, diversity is one reasoning strategy
among many available, and one that often loses out
when pitted against domain-speciÞc knowledge
about ecological propensities and causal principles.
For relative folkbiological novices (such as the partic-
ipants in the original experiments by Osherson et al.,
1990), diversity may be the only reasoning strategy
available.

In this case, comparative work on adult patterns of
induction recasts the developmental Þndings and the
phenomenon that a developmental account must ex-
plain. Diversity-reasoning adults are not necessarily
the endstate of development, but may represent in-
stead an intermediate stage wherein one has sufÞcient
taxonomic knowledge to use diversity, but perhaps
little speciÞc knowledge to go beyond it. Moreover,
comparative adult work suggests that the content of
what is learned may differ by culture. Diversity is
based on taxonomic relations among categories; per-
haps children in the United States learn primarily
about taxonomic relations among living kinds (in-
deed, recent evidence suggests that parental input to
children in the United States focuses on the impor-
tance of taxonomic relations, Gelman, Coley, Rosen-
gren, Hartman, & Pappas, 1998). In contrast, Itzaj chil-
dren, growing up in an environment where plants

and animals are salient and important, may be more
likely to learn about causalÐecological relations.
More generally, as this case study demonstrates, the
Òadult modelÓ of folkbiological thought is inßuenced
by culture, experience, and probably many other fac-
tors. We are only beginning to understand the nature
and complexity of this model. Still, the range of vari-
ation we see in adult folkbiological cognition, as well
as apparent universals, represents important con-
straints on possible accounts of development.

 

CONCEPTUAL DEVELOPMENT
IN NEGLECTED POPULATIONS

 

In the preceding sections I have argued that to charac-
terize the process of conceptual development, we must
better understand the adult models that children are
in the process of acquiring, and better assess the vari-
ation among different possible adult endstates. It is
equally crucial to examine conceptual development
among different populations of children, especially
those that differ along dimensions relevant to the do-
main in question. In the domain of folkbiology, these
dimensions include daily experience with the natural
world, and cultural beliefs about the relations be-
tween humans and the rest of the biological world.
Most research in the domain of conceptual develop-
ment has been done using predominantly White, pre-
dominantly middle- and upper-class urban or subur-
ban children of relatively well-educated parents.

 

1

 

 The
population is remarkably uniform with respect to cul-
tural beliefs about the natural world and human be-
ingsÕ rightful place therein, and with respect to their
(relative lack of) direct experience with, and depen-
dence on, plants and animals. As such, this popula-
tion might be a good one in which to observe the ac-
quisition of a relatively impoverished folkbiology, but
a remarkably bad one from which to glean any sense
of the range of variation in patterns of conceptual de-

 

1

 

Not all research on the development of folkbiology has fo-
cused on this population. The work of Inagaki and HatanoÑ
although it is not explicitly comparativeÑexamines emerging
biological knowledge among Japanese children. Hatano et al.
(1993) compare biological reasoning among children in Japan,
the United States, and Israel, and Þnd striking commonalities
along with some speciÞc differences. While valuable, this work
is conducted with primarily urban samples from industrialized
societies that presumably have little contact with plants and an-
imals, and therefore may not be as broad as it initally appears.
Another exception is the research done by Walker (1999) among
the Nigerian Yoruba. This work looks at the preservation of
identity over superÞcial transformations, and reveals different
developmental courses for rural, urban, and elite populations.
Despite the existence of these studies, comparative work is never-
theless the exception rather than the rule.
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velopment in the domain of folkbiology. From this re-
search we have learned much about how young chil-
dren in this population conceptualize plants and
animals, but almost nothing about the different paths
that conceptual development may take. One example
from an ongoing research project with a Native Amer-
ican population in Wisconsin illustrates the potential
value of comparative developmental research.

Carey (1985, 1995) argues that childrenÕs early un-
derstanding of plants and animals is anthropocentric.
In other words, prototypicality of humans is central
to childrenÕs conceptions of the biological world; chil-
drenÕs understanding of other living things is largely
in reference to, or by analogy to, human beings. One
source of support for this view is a property projec-
tion task where children are taught a new fact about a
given biological kind (e.g., a dog Òhas an omentumÓ)
and asked whether other kinds (a bird, a Þsh, a plant)
share that property. Carey (1985) reports a pattern of
results consistent with the view that 4- and 6-year-old
childrenÕs conceptions of the natural world are indeed
anthropocentric. First, overall projections from humans
were stronger than projections from other living things.
Second, speciÞc asymmetries in projection emerged,
such that (for example) inferences from 

 

human

 

 to 

 

dog

 

were stronger than from 

 

dog

 

 to 

 

human.

 

 Finally, chil-
drenÕs reasoning followed striking violations of simi-
larity, such that (for example) inferences from 

 

human

 

 to

 

bug

 

 were stronger than from 

 

bee

 

 to 

 

bug.

 

 These patterns
suggest that human is a privileged inferential base for
the children Carey studied. As discussed above, this
pattern of reasoning has been interpreted as demon-
strating that young children possess an understanding
of biological phenomenona incommensurate with that
of adults, and that pervasive conceptual change is nec-
essary for children to acquire the adult model in which
humans are seen as one animal among many.

It is important, however, to examine the generality
of this anthropocentric pattern of reasoning on at
least two grounds. First, rather than being diagnostic
of deep conceptual commitments, this anthropocen-
tric folkbiology may reßect a lack of knowledge about
the biological world. CareyÕs subject population, in
Cambridge, Massachusetts, may be relative folkbio-
logical novices. Indeed, some evidence suggests that
children who are more familiar with certain living
kinds prefer to use knowledge of those kinds in rea-
soning. SpeciÞcally, Inagaki (1990) shows that children
who raised goldÞsh reasoned about a novel aquatic
animal (a frog) by analogy to the goldÞsh, not to
humans. So, perhaps CareyÕs population (and that
studied by most developmental researchers) did not
have sufÞcient knowledge of nonhuman living kinds
to use them as an inferential base. Increased knowledge

might provide more salient biological exemplars which
could in turn mitigate anthropocentrism.

Second, an anthropocentric folkbiology may reßect
cultural assumptions about relations between humans
and nature. Again, in the population studied by Carey
(and most others), the differences between humans
and nonhumans is very sharply drawn. Direct inter-
action with and dependence on nature is relatively
rare. In Western culture, humans are seen as distinct
from nature. However, in a culture where humans are
perceived as an integral part of nature, people might
be less likely to make anthropocentric construals.

In an ongoing comparative study of members of
the Menominee Indian Tribe of Wisconsin, we are cur-
rently addressing some of these questions. This pop-
ulation is interesting for a number of reasons. First, on
the traditional Native American view, humans are an
integral part of the natural world (Bierhorst, 1994;
Suzuki & Knudtson, 1992). This contrasts sharply
with the Western view. Second, traditional folkbiolog-
ical knowledge is especially salient to the Menomi-
nee. Unlike many woodland tribes, the Menominee
reservation occupies (a small fraction of) their tradi-
tional range; thus, traditional knowledge of local
plant and animal species is still very relevant today.
Moreover, the Menominee run a successful logging
operation that employs traditional ecological knowl-
edge to guide forest management; thus, many Me-
nominee depend in part on traditional knowledge for
their livelihood. Children spend time Þshing and
hunting and in general have a very high degree of
contact with plants and animals. Thus, Menominee
children differ from a typical urban or suburban sam-
ple in terms of both having a cultural tradition of
viewing humans as an integral part of the natural
world and having a great deal of experience with
plants and animals. In this work we ask whether these
differences might lead to variant patterns of folkbio-
logical reasoning.

As part of this project, we examined inductive in-
ferences among Native American children using a
property projection task. Contrary to results with
middle-class urban children, Menominee children aged
6 years and above show no evidence of anthropocen-
tric folkbiological reasoning (Coley, Medin, & James,
1999). SpeciÞcally, we Þnd no evidence that 

 

human

 

functions as a privileged inductive base, little evi-
dence of asymmetries in projections, and no evidence
for violations of similarity. Rather, Menominee chil-
drenÕs projections were largely based on similarity
among living things, and to some extent on causal/
ecological relations.

These results raise several intriguing possibilities
about the shift in reasoning reported by Carey (1985).
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First, the shift away from anthropocentric folkbiolog-
ical reasoning may take place earlier in this popula-
tion. In order to answer this question, the next step is
to examine property projection in younger (4-year-
old) Menominee children. Another possibility is that
this population may never adopt anthropocentric rea-
soning patterns at all. Either of these patterns reßects
a departure from what has been reported in the liter-
ature and provides a challenge to current explana-
tions of conceptual development by providing an
alternative developmental trajectory in need of ex-
planation. These preliminary results are far from con-
clusive, but they broaden our view of the process of
conceptual development, and raise clear questions
about the generality of the process as currently de-
scribed in the literature. Furthermore, they demon-
strate the potential value of documenting patterns of
development in populations that differ substantially
from mainstream developmental research partici-
pants on relevant dimensions.

 

CONCLUSIONS

 

Using the domain of folkbiology as a demonstration
case, I have argued that the study of conceptual de-
velopment stands to beneÞt greatly by increased com-
parative research in several ways. First, we need
comparisons between children and adults within a
given society. I have argued that it is essentially im-
possible to understand the process of conceptual
development without a detailed look at adult concep-
tions of folkbiology. Without such research, we cannot
hope to specify how childrenÕs models come to re-
semble those of adults in their culture. Second, we
need comparisons between adultsÕ endstates in differ-
ent contexts. A complete understanding of conceptual
development demands that we understand the vari-
ability of adult conceptual systems, including the dif-
ferences attributable to experience and cultural be-
liefs, among other factors. Conceptual development
proceeds toward a range of possible outcomes, not to-
ward a single ideal. Documenting this range is neces-
sary for understanding development and would shed
light on conceptual universals and cultural particulars
that would then constrain possible accounts of devel-
opment. Finally, we need comparisons among chil-
dren developing in different contexts. To understand
conceptual development broadly construed, com-
parative research needs to be conducted on the pro-
cess of development in groups of children other than
the standard research population. This research is
needed especially among groups that differ from
standard populations on relevant dimension such as ha-
bitual experience or speciÞc cultural beliefs. Such re-

search goes hand-in-hand with comparative adult work
and would serve to distinguish universal from partic-
ular patterns of development and thus to inform and
constrain accounts of conceptual development.

It is important to acknowledge that comparative
research is by no means a panacea. Like any other re-
search paradigm, comparative studies have limita-
tions. By deÞnition, comparative studies violate a car-
dinal rule of experimental method by leaving many
differences between groups uncontrolled (Cole &
Means, 1981). So whereas similar patterns of devel-
opment in disparate populations indicate potential
cognitive universals, different patterns of development
in such groups indicate the need to search further for
an explanation of those differences. But the search
might never have seemed necessary without the com-
parative Þndings. Thus, comparative research can be
seen as a tool for raising core questions about concep-
tual development as well as for answering those ques-
tions. As such, comparative research is absolutely es-
sential for deepening our understanding of the range
and complexity of human conceptual development.
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