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Leaming Without Teaching:
Its Place In Culture*

'SoottAtran
Dan Sperber

CNRS, Paris

Laymen and psychologists alike agree that some human leuining takes place with
the help of tcaching and some takes place unhelped. Yet, as Jerome Bruner (1946)
indicates, most experimental studies of “learning" ignore the role of real-life
teaching and consider only the kind of drill provided in the experimental segting.
This drilf is usually seen as simulating repeated encounters with the evidence, rather
than u deliberate teaching process.

By contrast social psychologists and educators are prone to focus almost exclu-
sively on teacher-leamer interaction and 10 ignore spontancous learning. This is
particularly true of L._ S, Vygotsky whose pioneering work on the relations between
the mental and the social is somewhat marred by his neglect of **natural™ (as
opposed 1o *“culturai’*) development (Wertsch, 1985; cf. Fodor, 1972). As Wentsch
points out: )

In his discussion of the relstionship between development and instruction, {Vygotsky)
argues that leaming cannos be roduced to leamning in instnsction, yet that is preciscly
the interpretation that seems most compadible with his conunents about the cmesgence
of intrapsychological from imterpeychological functioning. (Wertsch, 1985, p. 73}

Anthropologists, being primarily concemned with culturally transmitted knowl-
edge, often take for granted that most learning directly or indirectly involves
sustaincd interaction with others. But the equation, implicit in Vygotsky's work, of

primarily one of education. They may, over the years, end up spending Some time
instructing the child in various skills, but actions cartied oul with the purpose of
teaching are rare. Most leaming is achieved as a by-product, in the course of
interactions that have other purposes, .

—_—_—
* Paper originally presemed 1o the Fourth Anaual Workshop on **Culture, Schooting amd Psychologi-
<al Development,** Tel Aviv University, June 2.7, 1987
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All bumnan life, hence all human leaming, takes place in a social and cultural
senting and is affected by that sexting. This does not mean, however, that all human
knowledge is socially transmitied: Individuals also leam from idiosyncratic experi-
ences. Nor is all socially transmitted knowledge, properly speaking, taught: Some
transmissions takes place without the help of the older generation, for instance by
unencouraged imitation.! Transmission can cven take place in spite of contrary
teaching, as when parents teach one thing and practice another and are. imitated
rather than heard. The study of traditional societies, where rich cultures may bc
transmitied with very little deliberate teaching, suggests that some very basic
learning abilitics may need social interaction, but not teaching, in order to be
effective.

In Western folk psychology, though, leaming and teaching (sometimes ex-

pressed by the same word, <. ., upprendre in French) are considered as one and the -

same process seen from iwo complementary perspectives. When leamning is
achieved withoul apparens teaching, some kind of tcaching is nevertheless assumed
10 have taken piace. Thus we say *‘experieace taught me. . . ,”" ‘e has taught
himself. . . *" These metaphorical extensions of the notion of “‘ieaching’ are
carried over from ordinary language. where they are relatively harmless, into
scholarly anthropology or psychology, where they beg many questions, as wil-
nessed by the following exchange:

Paper;: 1 would like to say something about Sperber’s reference (o abilities that sppear in a
child without having been raughr. It is wrong to identify feaching with a standard
situation in which a kacher stands in front of & class or a mother interacts with her
child. There are much more indirect ways in which society transmits knowledge 10
its young. For instance we sce many cxamples of one-to-one comespondence in
our social life. The system of monogamy teaches many things; among them a
precursor of arithmetic. that is, the idea of one-to-one comespondence. Is it not
plausible that some Forms arc selected for this kind of function by somc evolution-
w m" - . . - .

Sperber: Onme must distinguish between cxplicit, direct instruction, which in iscll can
account for the learning process. and objects of reflection, which caa sugpest 10
the subject a systematic development only if he has the equipment for that. An
organism that constructed the one-to-one relationship from cbscrving monogamy
would not owe his leaming to any kind of *‘teaching’™ but rather 1o his own

faculties. (Pistelli-Palmarini, 1981, pp. 250-251)

! Imitation is far from the simple, unreflective phenomenun it is usuaily thowght 10 be. Rochel
Gelman, who was s discussant for this chapier o the Tel-Aviv workshop, plausibly suggests that
imitation involves the novice (child, spprentice) *‘setting standards.”” The imitalor selects a definite
segment of behavior from (logically speaking, indefinitely) many possible behavioral segments, then
wacs that sclection 0 farther interpret and monitor the behuvior of others. This sllows the imitstor Wy
compare other behavior with the } 50 as o master its implications. To & sigaificant exient,
thercfore, even in imitation the mind may operute as a fairly autonomous mechanisey thal sets up and
drives the use of a well-structwred cognitive dard for p ing behavior in the imitalor's environ-
-t
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From an anthropological point of view, a social practice or an institution is
charscterized by the purpose the social actors attribute to it. From this viewpoint,
teaching is & social practice aimed st causing learning (i.<., **education’’ in a droad
sense). Teaching must be distinguished from other kinds of social practices that are
not aimed at causing learning. Of course, the actual effects of a practice may be
very different from its culturally recognized purpose. A teaching practice may, in
fact, cause very little icaming. Conversely, a ritual activity, say, that is not aimed at
causing lcarning may nevertheless greatly contribute to leaming because it displays
a good deal of socially relevant information in an intelligible form.

Although ieaching may fail in causing learning, where other institutions sacceed,
we expect teaching and Ieaming to be on the whole—an in certain respects,
essentially—correlated. But this correlation, which is an importang anthropological
and psychological topic, must be studied and not simply postulated.? From a
psychological point of view, “‘leaming’' is a medley of problems and mysteries.
The fact that leaming is sometimes helped by teaching, or is dependent upon it,
makes for a further problem rather than a solution.

The study of leamning and its relation o teaching may be clarified by moving
from a discussion of leaming in general—a level at which few, if any. uscful
generalizations are {0 be expected—ito leaming in specific cognitive domains. The
idea we wanl to advance is that not all concepts are equal. Different conceptual
domains may require or tolerate different kinds of supporting environments. Some
domains, panticularly those where more or less spontancous leaming takes place,
may need supporting environments with oaly a minimum of previous, culurally
imposed structure. The environment's role would be merely to provide the physical
turgets that trigger the leamer’s attention. To say in such cases that we actually learn
from the exemplars that occasion leaming obviously begs the question of what may
count as a Jegitimate datum. It is the concepiual structure of the domain that tells us
what the catities are and how they are 10 be organized and interpreted.

But how are specific domains w0 be idemtified? Several well-known kinds of
considerations can be brought to bear on the issue. Conceptual analysis can suggest
domain-specificity by showing that the structures 10 be learned are very different, as
between, say, arithmetic and color classification. The presence of much greater
individual difference in performance in some fields (e.g., understanding mathema-
tics) than in others (c.g.. language comprehension) provides another source of
cvidence. An additional source is the study of specific cognitive losses, such as
various forms of aphasia and agnosia, examples of which will be discussed Iater on.

’Du'ulﬁeﬂmkllm)myherimhdﬁmnuﬂ:mwhhlmwﬁmgk
disposition. Inmhumda.lnmmyveﬂsiuhehm:mdemmmwwmpufme
in @ way no other cunhly species does. Thus, the distinction b leaming wirh and leaming wirh
teaching may not be all that radical, with the boundary between the two being fuzzy or shiftisg. Even so,
at this stage it secms o us more important 10 debunk the wipeflective cquation of *“leaming”* with **being
Lught™ by pointing 10 some major forms. of learning without ieaching and outlining the rokes these play
in culture. )
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Oneuelynppdmmofevidcmemuwmwionofeoy&ﬁve'd«mim‘fs
the study of cultural transimission: some bodies of knowledge have a life of their
.own, only marginally affected by sucial change (e.g., color classification, folk-
tales), while other bodies of cultural knowledge (e.g., liturgy, advanced algeb‘n)‘
depend for their transmission, and hence for their very existence, on specific
institutions. This suggests that culture should not be viewed as an integrated whole_.
relying for its transmission on undifferentiated human cognitive alulmes Rather, it
seems that human cognitive resources are involved in different ways in lhe'many
more or less autonomous psychological subsystems that go imo the making of

With & few examples, let us illustrate how this simultancously cognitive and
anthropological approach might help demarcate those specific cognitive domains
where spomtancous learing takes place. :

Spontaneous Leaming

Until recently, in anthropology as in education theory auddev.clopmenul_ psyc_holo—
gy genenally, all human knowledge was assumed 0 be acquired eu_efmally in the
same way. Leamning was seen to derive from a unitary system of cognitive structure,
with some complexity in its organization over time, but not in its procedures at any
given stage (Leach, 1964; Inhelder & Piager, 1964; Vygotsky, 1965). Pathology
aside, individual and cultural differences presumably owed to differences |n.lhe
panicular experiences the developing system was intended to interpret. By manipu-
lating individual and collective expericnces, then, people might be led to acquire
" different bodies of knowledge. Teaching could reasonably be seen as a deliberate
manipulation of that kind, potentially effective in all domains. '
There is now a good deal of plausible speculation and empirical evidence against
such views. Work in theoretical finguistics and experimental psycholinguistics
posed the first, and still the most significant, challenge to the idea of a single
unspeciatized leaming ability (Chomsky, 1965, 1986; Pinker, 1984). For lhe first
time in the study of the human mind, formally ion;chmtc_l and highly u:_sc;’lawd
systems of princi were proposed Lo account of significant aspects of human
linguistic q:m and for its development in the individt'nl. No othet_ psycho-
togical domain appears 1o reflect the peculiar Xinds of empmal n:gulannea_i thu
might suggest a wider operation of these linguistic principles in human cognition.
Furthermore, it takes extremely severe pathology or total deprivation of human
interaction 1o prevent linguistic development. So far as we know, m_of
language teaching (understood, in the widest reasonsble sease, as interaction
specifically aimed at helping language learning) is no hindrance a2 all. What role
language teaching may play (when it actually occurs) is, as we have already
suggested, very unclear. In & society with many social dialects, it may ensure lhal ]
socially more valved dialect is being learned. It may bring aboul a marginal
difference in linguistic proficiency which, in a very competitive society, may tum
out to be of real social significance. Other linguistic niceties are probably favored

L
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by some kind of language tcaching. But basic linguistic abilities seem to devetop
spontsneously, given a modicum of ordinary linguistic interaction. This constitutes
strong evidence not just for the innate, but also for the specialized, character of
human language learning ability.

While language miay provide the best and richest example of a specialized
leaming mechanism, it is not the only one. Take the case of color. Unil the 1970s
the dominant view of color categorization was that advanced in linguistics by
Saussure (1936/1972), in anthropology by Benjamin Whorf (1956), and in philoso-
phy by Willard Quine (1960). According to that view, innate human abilitics
impose no particttlar organization on the color continuum. Each culture apprebends
this continuum and divides it into named zones as it wishes. Hence, there should be
no universals in color caegorizations—a prediction corroborated by a superficial
Jook at color tcrms across languages. .

To the contrary. more recent, methodologically sounder cross-cultural studies of
color categories have indicated that basic color foci are perceptually invariable
across cultyres {Berlin & Kay, 1969; Heider, 1972; Kay & McDaniel, 1978). Thus,
we find that in alt languages having at least three basic color terms, there is one term
whose meaning is best instantiated by focal red (a small region of the spectrum
definable as 3 particular combination of hue, saturation, and brightness), and
essentially the same holds for all basic colors. Moreover, variations in identifying
the best instance of, say, *‘red” are individual rather than cultural.

Taken together, the cross-cultural and developmental evidence suggest that
deliberate manipulation of the leaming situation (other than deprivation of relevant
input} could not fundamentally alter the content or development of color categoriza-
tion. In other words, icaching is largely imclevant 10 the learning of this very hasic
cogitive ability. In particular, different color terminologies, far from determining
different color categorizations, all accommodate 1o the existing universal one. They
differ merely in providing richer or poorer means of verbally encoding preexisting
basic color categories. To be sure, what takes place once we move beyond busic
color calegorics and look at elaboraste terminologies linked to special uses of color
{e.g., dycing or painting) largely remains an open cmpirical question. In this
regard, it would not be surprising if we found imporuant cultural diff
together with a regular involvement of teaching in transmission. )

Nowadays cognitive scientists ofien 1ake for granted the specific and sponta-
neous character of language leaming abilities and are willing 10 acknowledge the
cognitive specificity of cach sensory modality. At the same time, there'is stilf a
widespread tendency to consider that our noamodality-specific concepts are afl
leamed and processed in the same way. In panticular, it is often assumed in the
cognitive literature that a single semantic theory uniformly holds for all terms,
however much the kinds of objects or events they denote might differ. For instance,
it is generally taken as

[a] working assumption . . . that in the domains of both man-made and biological
objects. there occur information rich bundles of stiributes that form natueal discon-



A4 Atran' and Sperber

tinuitics [and) these buadies are both perceptual and functional. (Rosch & Mervis,
1975, p. 586; see also Smith & Medin, 1981) :

Consequently, when interesting results are found for, say, living kinds, as 2 matter
of course they are extended to, say, artifacts. This not only applies to the adult’s
conceptual system. Because the initial mental state associated with concept forma-
tion is assumed to be uniform across domains, theories of cognitive development
may conflate analyses of different domains {e.g.. Anglin 1977, Markman &
Hutchinson, 1984).

If we look at the anthropological evidence, however, we find cross-cultural
regularities within domains and domain differences within cultures. In the next
section we illustrase the point in detail with the case of living kinds, and signal in 2
more cursory manner some interesting psychological findings about this domain and

An Example: The Classification of Living Kinds

Two decades of imensive cross-cultural study in ethnobiology seem 1o reveal that
peopic’s ordinary knowledge of living kinds is spostancously ordered as a taxon-
omy whose structure is unique to the domain. Lay taxonomy. it appears, is
universally and peimarily composed of three transitively tiered levels, which are
absolutely distinct ranks: the levels of unigue beginner, basic taxa, and life-form
(cf. Berlin, Breedlove, & Raven. 1973).

The unique beginner refers to (he ontological category of plants or animals.
Some cultures use a specific marker for the unique beginner, like the numerical
classifier tehk for plants, as with the Tzelial Maya (Berlin, Breedlove, & Raven,
1974). Others use a descriptive phrase, such as *“the hairs of the earth®” (muk gl
nor) for the Bunaq of Timor (Friedberg, 1984). Yet others have no word or ready-
made phrase for plans or animal, although from an early age all humans seem to
distinguish these categories conceptually, as indicated by studies of young Mayan
(Stross, 1973) and American children (Dougherty, 1979; Macnamara, 1982), New
Guinea highlanders (Hays, 1983). Indonesian natives (Taylor, 1984), and so on.

The basic level is logically subordinate, but psychologicatly prioc, to the life-
form level. Ideally it is constituied as a relational partitioning: an exhaustive and
mutually exclusive segregation of the local flora and fauna into well-bounded
morpho-behavorial gestalts {which visual aspect is readily perceptible at a glance)
(Hunn, 1976). For the most pani. taxa at this level correspond, within predictable
limits, to the specics distinguished by the modem field biologist in the local
environment.

This basic folk kind also generatly conforms to the modern conception of the
genus, being immediately recognizable both ecologically and morphologicatly. In
fact, the scientific distinction between genus and species is largely irrclevant in any
locat area since most local genera are represented by a single species. This is why

e ]
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the confused and secmingly inexhaustible controversy over whether the genus
(Bartlett, 1940; Beslin, 1972) or the species (Diamond, 1966; Bulmer & Tyler,
I9§8) constitutes the psychologically and historically primitive grouping has re-
mamed inconclusive. In fact, the basic folk-biological kind may be properly
designated *“peneric-specieme’ (Atran, 1987a).

The life-form level further assembles generic-speciemes into larger exclusive
groups (tree, grass, moss, quadruped, bird, fish, insect, eic.). Life forms appear to
partition plants and animals iro a contrastive lexical ficld: a pre-theoretical divisinn
of positive featurcs that are opposed along onc or more perceptible dimensions
(size, stem habit, mode of locomotion, skin covering, ctc.) (cf. Brown, 1984). By
and farge, plam life forms do not correspond Lo scientific taxa, white animad life-
forms approximate modern classes, save the phenomenally “‘residual®” investebrate
groups (“'bugs.”’ “‘worms,” esc.).

A consequence of division and ranking at the life-form level i that phenomenally
and ecologically marginal groups may assume the status of monogeneric life forms.
The phenomenally peculiar (though taxonomically regular) characteristic of mono-
generic life forms is that they have intuited aspects of both generic-specicmes and
life forms. As generic-specicmes their facies are readily perceptible at a glance. As
life forms they occupy a distinctive role in the economy of nature. Because they are
so distinctive, they may be casily marked off by characters chosen from dimensions
spanning other life forms: For example, **cactus’ for many American and French
folk, as wetl as for the Aguaruna of Pera (ikamas), can be segregated from **tree,”
*‘prass,”” and the like by a rather simple set of diagnostic oppositions (Atran, 1985;
cf. Sperber, 1975a).

Taxcnomic ranking of tiving kinds is apparently peculiar to that domain. The
ﬁFld structure for artifacts, while often confounded with that of living kinds, is quile
duﬂ'en?nt. For onc thing, that taxa of the same category are disjoint precludes artifact
groupings entering into ranked taxonomies. There can be no absolute artifact ranks:
Not only can artifactual items belong to more than one **taxon”" within an inclusion
serics (a wheelchair as both “‘fumiture™ and *'vehicle™) but a given item may
belong 10 different series (the same item as & crate for packing fumiture or as a tzble
used as furniture). It would also be senseless to think in terms of “monogeneric
artifact categories.

Talk of antifact **natures™ is idle as well. For example, one and the same item
can literally be an instance of **wastepaper basket'’ in one comext and **siool™” in
another if oriented differently (cf. Dougherty & Keller, 1985). It is the, fact that
antifacts are defined by the functions they serve, rather than by any inheremt
perceptual properties, that allows a given {morphologically selii-same) item to
belong to different categories of antifacts in different circumstances (cf. Miller,
1978). But, for example, a dog is always a dog.*

* Still, acconding to Rosch (1973, p. 111), just as **some colors 1o which English speakers apply the
word redur'mddev thas others|,] some breeds of *dog” (such as the retriever) ane more representalive
of the ‘meaning’ of dog [thas a Pekinese).*’ But the analogy with color is unienable. If a Pekinese is not
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The transitive structure of groupings ranked according to their presumed underly-
ing natures thus hardly applies to artifacts. For example, *‘carseat™ may be judged
varities of *'chair,”” but.sot of “‘furnilure,” even though *‘chair™ is normally
thought of as a type of **fumiture” (cf. Hampton, 1982). By contrast, although for
ancient and modern Greek folk some instances of herbaccous mallow might resem-
ble trees and some stunted oaks might not look like trees at all, tall-growing mallow
would not be classified under “‘tree” while stunted oaks would be (cf. The-
ophrastus, 1916). Similarly. among the Tobelo of Indonesia (a5 most other cul-
tures), **one hears of a particular small sapling. . . ‘this weed (o rurubu) is a tree
(o gota) . . . or of the same sapling . . . *this is not a {(member of the) herba-
ceous weed class, it is a wee’ (o rurubu here contrasts with o gota™* (Taylor, 1979,
p. 224). .

“The claim for uaiversal principles of folk-biological taxonomy is not for the
universal status of particular raxa, only for taxonomic categories. The categories of
generic-speciemne and life form are universal. The delimitation and placement of
particular taxa is not. To claim that life forms are fundamentally pragmatic notions
(Randall & Hunn, 1984) is belied by obvious fact; for instance, children—be they
3-year-old Americans (Dougherty. 1979) or Mayans (Stross, 1973)—certainly
don't leam *‘wood-use” when they learn ““tree’* (Atran, 1987¢). Also, claims as to
any *“*univérsal principles' governing the sequence in which life forms appear inthe
language of any given socicty (Brown, 1984), whether or not such principles arc
related to socictal complexity. may have little @ do with taxonomic principles. A
persisicnt empiricist bias confounds the a priori nature of abstract taxonomic
schema with substantive pattems derived from experience. Categories as such have
no historical dimension, even though particular sorts of 1axa may.

Linked to the cross-culturat stability of the living kind conceptual domain, we
find that the learning of ordinary living kind terms is remarkably easy and needs no
teaching. At & limit, one need only once point 1o an animal (cvea in a zoo or book)
and name it 10 have young children immediately classify and relationally segregate

M.ﬂﬂﬂywly.;dﬂg.whﬂmmkimmmuuwwilh?lllyb:dil'ﬁullm
decide where “‘red”” cads and ““oraegc’ sarts, of where “cup” leaves off and ““bowl” begins {cf.
Labov. 1973; Kempton, 1978); bowever, this is cortainly mat so for “dog.” “'osk.” oF any other such
living kind. Perhaps there Blmr&gmﬂaquhuhumlmhﬂy&ecﬁu‘s
judpuu)lhll?tk'-nearmmisadugwmmﬂbnkkw-ﬂsau.lminm
mm-m«mwismngmmmnm.mmumm
canmot be saything but dogs.
'I\emiﬂht.a_dﬂ!ohliv'mgkiml.hﬂm--lihmdkind.-epummdtoluvetln
nuau-hlundedyhgmnuguuhssdlhceanwhkhmmmudiﬂﬁin
physical appearance. This presumption underpins the taxonomic siability of ondinary types of living
kinds despitc obvious token varistion among \plars {Atran, 19870 cf. Sperbes, 1973a). Ris why, for
casmple, legless tigers may slill be classed with animals defined w8 “‘quadrupeds by nature.” Nute,
however, that i is scmseless 40 say of » beanbug chair that it lacks “its™ legs, or of » legless table
suspended (rom a ceiling that it tacks its.” For the “Iep"oflti.etwvmncenll'ilywmelipt's
peesumed underlying mature. By:onlm.lhmdauhleuchnimmlypl—ibleorlikely—m
necessary.—menns for those antifacts to realize their dclining functions. .
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it from all other taxa. The saming might, of course, be done (and in 2 200 is I

10 be done) with podagogic inent (**this, children, is a sheep'); however, hiﬂz
jmta:welloecm:inmummuallaimeduleadﬁng(“lu'sfoedmis

sheep™) and provide the required input. Such basic human knowledge of living
!undsdounoldependonmehing. not is it gradually abstracted from experience. It
is spontancously acquired in accordance with innate expectation about the organiza-
tion of the everyday biological world. '

Appreciation of artifacts, too, might be innate ex; ions: **
preschoolers clearly believe that artifacts mmmm um n:tiuv:al:
kinds are not'” (Gelman, 1988, p. 88; cf. Keil, 1986). Although, for lack of
systematic analysis, the character of these expectations is wide open to speculation
nsec?nsmaxinthisdmminaswellhummablemcﬂegoriufragmmi
experiences and, with fittle or no “*trial and error,’* extend the resulting categories
to an indefinitely large sct of complexly related experiences. As in any other arca of
cognitive endeavor, it is diffsicult (o imagine how such spontaneous leaming could
succeed without a powerful set of innate organizing principles.

_ A bu nmewdenee is at hand regarding initial expectations about three-
demnfmnﬂ rigid bodies, and the spatiotemporally contiguous relations of physical
ca!lsalny be(wecn them (Bower, 1982; Speike, 1987) and for intentional cavsality in
animate beings (Gelman & Spelke, 1981; Gelman. Spetke, & Meck, 1983). in
imposiant respects, then, it appears that in addition to innate expectations governing
mespmumshmingoflmguagemsuchhsicpuuptuﬂcmgoﬁsucom
humans. arc also cndowed with the means to spontancously develop concepts and
views in accordance with *‘naive'* theories of biology, psychology, and physics. It
omseelmm I.:e:(y”::fl‘he list of distinct, innately determined cognitive domains will tumn

Evidence for Domaln-Specificity

Let us now retum 10 the issue of what sorts of evidence might be brought 1o bear on
the delimitation of basic cognitive domains. Thus far, we have relied chiefly on
concepiual analysis: showing that a given domain is universally present and struc-
tured in a specific way that differs radically from the ways other domains are
structared. In particular, anthropoiogical and psychological findings clearly suggest
that the mind organizes the domain of living kinds in a very different way from that
of artifacts, no matiter what the culture.

But the argument for universal, domain-specific cognitions does not. depend
exclusively, or even necessarily, on cross-cultural pervasiveness (e.g., cultusal

‘HWH(IM]WMMMFdemMW‘:M

0 . d
social !tlum. Geloman (1962) suggests that counting skilis are acquired early on in sy society without
M:m.emmﬂiﬂmm-mmammmm
relations that such skills require (Starkey. Spelke, & Gelman, 1983). -
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“universals”® in the sensc of Levi-Strauss, 1969). The social subordinstion of
women, for cxample, appears to characterize all known cultures. 1t could even be
argued that there is some biological grounding for this condition. There is no
reason, however, to attribute the varied ways people psychologically process this
pervasive social phenomenon to some universal cognitive mechanism. Conversely,
the ability to develop and understand mathematics may be rooted in some fairly
specific cognitive mechanisms, which human beings are innately endowed with (cf.
Chomsky, 1988). But if 50, many cultures do not require that people use this ability.
Nor is it occasioned by every environment. Mathematics does not spontancously
arise irrespective of social context, but seems to require a richer and more sustained
sequence of experience and instruction in order to flourish than, say, basic gram-

matical knowledge, color perception, or appreciation of Iwmg kinds (cf. Rosskopf,

Steffe, & Taback, 1971).

A more revealing indication of basic, domain-specific knowledge comes from
study of cultural transmission. Admittedly, the acquisition of all cultural knowledge
depends upon its mode of transmission. But the acquisition of certain basic forms of
knowledge does not seem much influenced by the sequence in which it is communi-
cated; that is. whar is leamed does not much depend on how it is passed along.
Taxonomic knowledge of living kinds, for instance, is roughly comparable across
similar physical environments regardless of whether it is **ideologically formless” in
one society or has a “*high rhetorical profile”” in another. Thus, the Hanundo of the
Philippines possess detailed basic botanical knowledge that they take every occa-
sion 10 demonstrate and pontificate upon (Conklin, 1954); but the Zafimaniry of
Madagascar, whose tropical environment and swidden technology are rather simitar
to that of the Hanunbo, appear 10 pass on their equally detailed basic botanical
knowledge quite informally and with scarce commentary (Bloch, 1988).°

An additional source of evidence for domain-specificity stems from developmen-
tal psychology. For it is logical to suppose that the basic structures of human
cognition are those which severely constrain, and therefore greatly facilitate, the
rapid acquisition of cultural knowledge. Experiments in the field indicate accord-
ingly that young children—be they American (Keil, 1986) or Yoruba (Jeyilous,

1985)—categorically distinguish artifucts from living things, and come to presume
that only the latter constitwie “‘natural kinds™' with underlying ¢ssences. .

Conceming notions of underlying nature, more recent studics by Keil (1988) and
his collcagues show that even preschoolers have some presumpiions, however
rodimentary. In other words, the youngsters clearly **have some belicfs about what
are not likely to be biologically relevant propertics, regardiess of salient characteris-
tics."" Thus, most of the kindergartners tested did not allow temporary and imtermit-

* This is wol to deny that H: b ' On By I botanical like specialized Zafimsn-
iry comcerm with wood, relies on pl -mmksof ission go ng social " wisdom."* Neither is
it 10 sugpest that such compl jons as ' ) —Mmhwmﬂ-ﬁ\mmof

i be studied exclusively with the techniques typically employed by cugnitive pry-

chilogists. 1t does sugpest, however, that hasic psychological anatysis is pertinest 10 understanding the
cogaitive foundations of even these muwe traditional concenns of aathropology.
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tent alterstions (e.g.. paint that wears off a tigerized lion) to signal changes in
kindhood, uﬂeveas-yw-oldsuudnmmdmnmmechanp(e £.. pulting a
horsc in a zebra outfit) as a change of identity,

In short, u\eyoungestchuldmwdmdmevmmkmledgcm
ammalsofukmdslmpmpenwsum are not readily apparent. Moreover, earlier
studies by Keil (1979) in two cultures also suggest that preschoolers are apt 1o
categorically restrict certain predicates, such as **grow, " 1o plants and animals only
(the children thought it did not make sense to say. for example, that rocks grow).
This intimates that at least some concepts are constrained Lo the category fiving
kind, however underdifferentiated the underlying biological *‘theory’” that unifies
conceptions of animals with those of plants.*

Selective cerebral impairment and selective preservation of certain cognitive
calegorics can provide further clues for donm-speclﬁcuy (Wamngton & McCar-
thy, 1983; Han, Berndt, & Caramazza, 1985). There is an increasing body of
lieerature in nevropsychology that refers w0 **category-specific'” deficits in brain-
damaged patients. In panticular, there is considerable evidence not only for a
distinct **gnostic fickd™ of living kinds (Konorski, 1967), but also for **modality
specific semantic systems™ that involve both visual and verbal understanding of
artifacts versus living kinds (Wamington & Shallice, 1984). More specifically,
Sartori and Job (1988) describe impairments that differentially affect the basic and
superordinate levels of living kind taxonomy (cf. McCarthy & Warrington, 1988)"

* Carcy (1985), however, rm&anmmdmgmmoﬂ:vm,lhngmucmdlylmhdlw
only plants and animuls in terms of **nateral kinds** is acquired only with (informal or formal) instruction
in biological theory. But it seeons more likely that people’s kaowledge of the biological domsain becomes
“'theory-driven™ because they have prior presumptions of saderlying organic natures than the other way
around (sec Atran, 1987b, 1988, for discussions of this poiat), Indeed, the islanders of West Fytina
(Pulynesia). for exampic. manifestly siach a notion of *“malcrial essence™ (hkano) 10 *living things'*
(e mcuri), mmmwhwhﬁulymmmu-ﬂeﬂywm‘yiw
cosmology) of all and only living kisds (Dougherty, 1983; Keller & Lehman, 1988).

'wmmmnmummwmmwmm:mu
They performed very poorly on visual and verbel identification taks for **animals’ (e. g.. deer, wasp,
osrich), “plasts™ (e. g.. paim) and “food"™" {c. g., grapefruil. cabbage. cgg). but a5 well as nocmal

© controls for “'inanimmic™ objects. thet s, mtifacts “We would suggest that identification of an

inanimate object crucially depends on determination of its functionsl sipnificance, but that this is
irrclevamt for identification of living things. We would thevefore speculaie that & semantic sysicm based
ungfunclmul specifications might have evolved for the identification of inanimate objects’ (1984, p.
849)

Now, foods are not living kinds per se, [ndecd, mlllmnﬂmdsclewlyMonhmmul
distinctions, s with antifucts (cf. Wierzbicks, 1984). Thus, although preschoolers MAY expericnce
similar difficulties in imposing consistont hicrarchical relations on foods and artifacts (cf. Rosch, Mervis,
Gray, Johnson, & Boyes-Bracm, 1976). they seemn much benier ot biclogical hes {cf. W
1985). But like living kinds and unlike artifacts. foods sheo have noafunctional, perceptible defining
characteristics. Ome might thus cxpect that both category-specific impairments for living kinds and for
amifacts mumwmorrou Indeed, Nisison (1946) mentions an impeiement with

“inanimaze’' objects. including foods, hnnuhvlum

Sartori and Job (1988} report on & patieni whose appreci of ic structure

it whe has difficully processing basic kinds: * Henddsﬁnlnﬁdn mngnobudnndhuhlocﬂmn
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In sum, it is logically impossible thﬂhummmaﬂemmweptudlyg_engmha\:_
ﬁmlwwdupaiuuwimalpﬁoﬁmﬂmmd;?pmpctwol
finite instances o their infinitely extendable classes. It is an _ennrely empirica
question whether or not these principles cross domamsmd .lf they dco_. wl‘nch
domains they cross. No a prion assumption in the matter is j!.lﬂlﬁed. The u.nplnca-
tion for research strategies is clear: In the absence oi: sufficient further evidence,
results from a potentially autonomous cognitive domain should not be extended u:_
other domains. We should be prepared 10 discover that, after all, the structure o
human concepts is a motley rather than a monolith.

The Place of Spontanecus Leaming in Culture

t we have suggested so far is that some abilities, concepts, and !aehefs are cas,ly
mired. wilhoutgg!he help of teaching, and on the bms of ordmuy |!\teractmns‘wnh
others and the environment. What makes this acquisition casy is an innate rl:adlne.ss
that takes different forms for different domains, or, in ollm ferms, a set of domain-
specific cognitive dispositions. The existence of such C!Isposmons is, of course
neither more nor Less mysterious than that of any adaptive aspect of the species
genclic endowment. ‘

Innate cognitive dispositions determine a core of spontancously Ieamgble repre-
sentations that are highly similar across cultures. Cultures devek.)p—wnh grealer
diversity—beyond this core. They include systems of representations that arernot
spontancously leamnable. On the contrary, these systems require deliberale and_o ten
long and difficult learning, which may greatly bencltlt from adequate teaching. .

We will now consider, bricfly and in a very simplified way, iwo types of suc
systems of representations, science and religion; let us see how they depart from the

while nevertheless remaining rooted in it.

cul'(l:::: mconeep!s and beliefs arc easily acquired and tend to be adequat. e for
ordinary dealings with the social and natural environment. Yet they are resmcwd o
some cognitive domains and arc rather rigid. Olher hatder-to-le.ar.n mpmm.mm;ns
may be less limited in their domain of application and less ngnd‘.‘They involve
different cognitive abilitics, in particular, the typmlly_ humln' ?blllly of fo:m;:g
representations of representations. This metareprescalational ability (closely lin :
to linguistic communication: sce Sperber & Wilson, 1986) .alllows people to re::s
information that they only partly understand and to work on it in order to unders!

mamumals, but he has grest problems in distinguishing e. g.thehmno‘l:uhumlmmn?::;
deer’” or in discriminating real from unseal creatures (sk 13). Also, m'f“ho:emm v poe
although somewhat betier than fur animals™ {task 18). The **somecwhal better, mv';I've ':mlm
the fact that vegeiabies, unlike animal and plam kiud.u 5 such, also 'eaullfym e oty iving
atsibuics whose app is not impaired. Sull. mp;fmm::;p::nm‘mh;“u
i s dcality; is, the patieat’s performance 3us alypical i v
ww'mm:;mnrétfwmm p::wclmn of what would be predicwed’” if living kind

cancgorics were prototypically based (task 6).
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it better. Such processing of half-understood information over time is typical of
deliberate efforts 10 Jeam counterintuitive ideas. and is found in both science and
religion.

A major difference between spontaneous and nonspontaneous, or sophisticated,
learning is that only in the former case are the individual's newly acquired thoughis
directly about the objects of the new knowledge: for example, about physical
propesties or animals. As for sophisticated leaming, the individual's newly acquired
thoughts are initially about the knowledge itself: for example, about notions and
idcas in physics or in biology. Only if and when these rotions and ideas become
fully assimilated may the knowledge cease 1o be non- or even counterintuitive and
become direct knowledge of, say, physical or biological facts. The passage from
representation of knowledge to assimilation of knowledge is often difficult, as in the
sciences. Sometimes it is not even possible, so that some forms of knowledge. such
as religious ideas, remain forever metarepresentational.

In the case of the sciences, what makes this coumerintuitive ideas understandable
at all is that they remain rooted in common 'sense intuitions, however remotely (see
Atran, 1986). The history of science, for instance, suggests that the breakthroughs
thalchwncledzcnmdernﬂmiesfdhwedacmsciemiouspnbeoﬂhescopemd
limits of common sense *‘givens'” in the corresponding naive theories. Congider
evolutionary theory: Darwin (1883, p. 426) rejects the essences of species as
“merely anificial combinations made for convenience’': yet the argument for
natwral selection would fail, in Darwin's eyes, if it failed 10 be a solution to the
problem of the origin of species, a problem whose formulation presupposed that the
term had its customary reference (Wallace, 1901, p. I; cf. Hodge, 1987). Evolu-
tionary biology today has gone even further against the grain of intvition in rejecting
the common sense view of species as classes of organisms and substituting the
notion of the species as a “‘logical individual™ (Ghiselin, 1981), But even those
axiomatizations of evolutionary theory (Williams, 1985) that treat species commu-
nities as individual spatiotemporal wholes implicitly appeal to a aotion of the
*'nondimensional”” species that closcly approximates the lay conception (Mayr,
1969, p. 27).

In practice, the ficld biologist who is initially unfamiliar with a temrain can
usually rely on local folk 1o provide a fairly accurate first approximation of the
scientific distribution of the local flora and fauna (at least for vertebrates and
flowering plants). True, genetics and molecular biclogy have little recourse to folk
intuitions, but in these ficlds as well gencralizations depend on the accepiance of
taxonomic inferences that do make use of notions like species.

Plainly, the leaming of the sciences need not recapitulate the historic process of
discovery. It scems, however, that understanding at least some cemtral notions of a
science presupposes understanding the corresponding *“naive’” notions and relating
the two appropriately. This throws some light on the role of quality of teaching in
cases of sophisticated leaming: The role of the teacher is not merely to present,
however soundly and clearly, the scientific notions and theories: it is also to help
students relate these 1o common-sense expericnce and knowledge.
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In the case of religious beliefs, we take the view that they ncver become fully
assimilated 10 basic knowledge. They retain an element of mystery not just for
owtsiders but aiso, though differently, for the belicvers themscives. In cognitive .
terms, this means that religious betiefs are held metarepresentationally (see Sperber,
1975b, 1985a). In sociological terms, they are displayed. taught, discussed, and
reinterpreted as doctrines, dogmas, of sacred 1exts. The fact that religious beliefs do
not lend themselves to any kind of clear and final comprehension allows their
leamning, their teaching, and their excgeses 10 go on forever,

Religious beliefs, however, are not unconnectsd to common-sense knowledge.
They are generally inconsistent with common sense knowledge, but not at random:
rather, they dramatically contradict basic common sense assumplions (see Atran,
1986). For instance, they include beliefs about invisible creatures, beliefs about
creatures who can transform themselves at will or who can perceive events that are
distant in time or space {see Sperber, 1975b). This flatly contradicts factual,
common-sense assumplions about physical, biological, and psychological phenom-
ena. Such dramatic contradictions contribute to making religious beliefs particularly
attention-amesting and memorable. As a result, these belicfs are more likely to be
retained and transmitied in a human group than random depariures from common
sense, and thus to become part of the group’s culture (see Sperber, 1985b).

In brief, religious beliefs, 100, arc rovied in basic belicfs, albeit in a **dialecti-
cal'* way. Thus, within a given religious text or tradition, one might “‘predict that
the likelihood of a transformation from one thing into another should decrease as the
distance . . . between the jcommon-sense ontological) categories of these two
things increases™” (Kelly & Keil, 1945). For instance., the metamorphosis of humans
into animals and animals into plants may be more common than that of humans or
animals into artifacts. To the extent such violations of category distinctions shake
basic notions of ontology, they are atiention-arresting, hence memorable. Bul only
to the degree that the resultant impussible worlds remain bridged 10 the cveryday
world can information about them be stored snd evoked in plausible grades.

Our metaphorical talk about a core of spontaneously lcamable knowledge, and a
periphery of further knowledge that requires deliberate learning and teaching not
only suggests that the onc is more siable and central than the other; it also indicates
that they are functionally related: The very cxistence of the periphery is made
possible by the core. Sophisticated knowledge elaborates or challenges common-

. sense knowledge but never develops in society or the individual without reference to
basic common-sense knowledge. This implies that the study of spontancous learn-
ing, of obvious interest in itself, is also a prerequisite to enhanced understanding of
deliberate and sophisticated learning. and of the role teaching plays. in the acquisi-
tion of complex cultural knowledge.
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