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The development of thoughts aboul animate
and inanimate objects: implications for
research on social cognition

Raochel Gelman and Elizabeth Spelke

The soul is characterized by two Erculties. (a) the faculty of discrimina-
non which is the work of thooght and sense. and (b) the faculiv of
originating local movement,
[From Aristotie’s f2e Anima, Book L Chapter 8, as presented
in MeKeon, 1941.]

This chapter was mutivated by u very general guestion: How is the devel-
opment of social coanition related o the development of cognition of the
nonsacial world? I dircetly addresses a different but. we helieve, prior
guestion: [Tow does a child wnderstand the distinction between animuite
and imammate objects? Adults distinguish between the animate and inani-
mate domains, while recoeniving that all objects share certain fundamen-
tal propertics. Thev know that some thoughts and actions can be directed
to objects of any kind, but that certain other thoughts and acts should be
reserved for the cluss of animares or inanimates alone. In this chapter we
consider the development of knowledee of the animate - inanimate dis-
tinction, especially the distinction between people and manipulable ob-
jects. We hope 1o show that this interesting, rarely studied question can
be easily investignted and that it can shed light on the larger question of
the relation between social and nonsocial cognition. For a fundamental
difference between social and nonsocial events is that the former invalve
animate objects = especially people - whereas the latter do not.

We begin with a preliminary analysis of animate and inanimate objects
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¢+ 44 R. GeLman anvid E. SPELKE

as they appear o be shm{'n-ﬁm udulis. Based on this analysis, and ona  ~°
variety of experimental investigations, we then consider the child’s devel-
oping understanding of the animate-inunimate distinction, and the
child's ability to think appropriately about objects in each domain. We
next illustrate how an analysis of the child’s concept of animate and
inanimate may shed light on the relationship between social and nonsocial
cognition. Our discussion focuses on the development of object permi-
nence and the development of causal reasoning. We conjecture that at
least part of what develops over infuncy und childhood is not a concept of
permancnce or causation per se but an ability to apply these concepts 10 4
world of animate and inanimate objects thut behave in very different
ways., We speculate that the child's understanding of objects and of cuusal
principles advances when he or she comes to understand the distinctive
prapertics of animate and inanimate objects. The chapter concludes with
some hypotheses about the development of social cognition.

A theme will recur throughout this chaprer. Children’s understanding of
a given domain depends not only on the logical structure of the tasks used
to assess competence and the level of development of same general set of
comnitive structures. Their competence depends as well on the nature of
the objects about which they must reason. Different structures and pro-
cesses may be used on differcnt objects, depending on the child's coneep-
tion of those objects. Theretore, we consider the distinetive properties of
animate objects and the child's understanding of those properties.

A beginning analysis of the animate —inanimate distinction

We focus on clear cxumples of animate and inanimate objects. The
reader should understund aedvrare to refer primarily to people and frni-
maie 10 refer 1o such three-dimensional, nonliving things as rocks. ma-
chines, books. furniture, clothing, and toys. Teis mol our goal Lo atlenpt
to specify the necessary and sufficient condinions for animacy and the
proper classification of ambiguouws cases. However difficult and philo-
sophically interesting ambiguous cases such us viruses und chess-pluying
compuiers may be, we take it for granted that the distincton is central to
a goud deal of everyday reasoning in adulis. By considering how people
react to clear instances of animate and inanimute objects we hope W
formulate more precise rescarch questions. To this end, we discuss the

adult’s analysis of animate and inanimate ohjects us: [;_'.-'} collections of :
propertics; (#27) objects of perception: (+34) recipients of action; and (-4-) : Tadiiy
domains of systematic knowledge. i :
=
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Thoughts abowr aninwte and inanimate objects 45

Animate and inanimate objects as differens natural kineds,

Animate and inanimate objects share many properties: They both have
physical dimensions. specifiable in terms of size, shape, color, and so
forth. They are subject to similar transformations such us displacement in
space and occlusion. Despite their similarities. there is a fundamental
difference between them that is expressed in several ways, We consider
four of its expressions. First, animate objects can act: The source of the
transformations in which they engage can be internal as well as external.
The same is not true of inanimate objects: They move only when some-
thing or someone initiates the transformation. :

Second, animate and inanimate objects may both change over time.,
but they chuange in ditferent wavs. Animate objects prow and repro-
duce, acting to sustain themselves and their offspring. Inanimate ob-
jects mav change in size or number if they undergo certain transforma-
tions (e o, ice melis in warm temperatures, and glass may shatter if it
is dropped). but they cannot bring these changes on themselves. Nor
can they regulate through actions or internal processes the changes that
occur in them. :

Third, animate objects arc entitics that know, perceive, emote, learn,
and think. In these respeets, inanimate objeets have no counterpart. A
machine may undergo complex transformations of states that are internal
and unseen. But it lacks the capacity for any mental representations or
processes.

Finally. although most animate and some inanimate objects have inter-
nal structures that relate their parts. the structures of animate and inani-
muate objects differ in certain respects. Animate objects are made up of
structures that function to maintain life, foster growth, and allow repro-
duction. The parts that are common to animate objects are directly re-
lated to the kinds of things they can do: Limbs permit movement, diges-
tive and respiratory systems support cating and breathing, reproductive
svstems create offspring, and brains and nervous systems support sensi-
tion, perception, learning, emotion. motivation. and the acyuisition of
knowledge. Inanimate objects do not eat. grow. reproduce. or think.
They luck the life-sustaining, reproductive, and nervous structures that
make these functions possible. Mevertheless, they may be comprised of
parts that are structurally related. The clearcst examples are machines,
whose parts serve specific functions and whose organization obeys certain
structural constraints. Only in science fiction, however, do machines have
structures that permit reproduction, emotion, and intention.
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46 R. GELman anp E. SPELKE

Animate and inanimate objects as objects of perception

Both animate and inanimate objecis can be perceived. Objects in both
categories have a definite size, shape. substance, and other properties
that may be specified to the eye, car, and hand. Nevertheless, perceivers
usually abstract different sorts of information from animate and inani-
mate objects. When we perceive an inanimate object, we focus on its
physical properties. Perception is usually quite detcrminate (an object
usually does or does not look mungf_,l and ucc‘urm:;:.' When we perceive an
animate object, we also note its physical properties, but we are muore
likely to focus on the object’s actions and on its intentions. motives, and
feelings. The appreciation of intentions and feelings is often indetermi-
nate (a person may not look clearly happy or unhappy) and even decep-
tive (a person may look happy without being soj.

The process of acquiring information about animate and inanimate ob-
jects also differs, because animate objects have the potential to deliver
communications. Perceivers evaluate these communications along with all
the other informartion they receive abourt the object. Perceivers may also
communicate with an animate object, requesting information and eliciting
certain reactions from the n"fjr:cl. Inanimate objects neither communicate
with perceivers nor respond to communications from them.

Animate and inanimate objecis as recipicnis of action

Animate and imanimate objects may be acted on in many of the same
ways: Boih can be pushed. tapped, kissed, and so forth. Actions on
animate and on inanimate objects nevertheless differ in certain respects.
First, the consequences of such actions are different. Animate objects
usually respond to an action by acting in turn, and their reactions are not
fully predictable. Inanimate objects cannot respond with independent ae-
tion. What they do can usually be predicted by a consideration of their
physical characteristics and the characteristics of the action on them.

Second, an actor can use a second animate object as an agent; he or she
muly use an inanimate object as an instrument but never as an agent. One
uses an instrument by acting dircetly on it. It is necessary 1o coordinate
instrument action with goal action. One uses an agent, however, by com-
municating one's intent to the agent. 1t often sulfices to look at someone
in a certain way to get that individual to do something. One could stare at
a rock forever, and nothing would happen.

Third, the action of one person can be similar in kind to that of another
person. This has several implications. Animate objects have the potential
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Thoughts about animate and inanimate objects 47

for acting reciprocally and for reversing roles. Reversals occur in commu-
nication (A speaks to B after B speaks to A). in action (A may push B
after being pushed by B). and in socially organized situations {A may
alternately lead and be led by B). Role reversals and reciprocal interac-
tions do not occur between animates and inanimates, although one may
mimic such reversals in play. g

In addition, an actor and a second animate object can pursue common
or conlilicting goals. They can cooperate and they can compete. In either
case, each actor must take account of the intentions of the other. An
inanimate object may at times be o prop or an obstacle for an actor, but it
has no goals of its own.

Systems of knowledge abour animuate and inanimare objects

Thinking about objects, both animate and inanimate, appears to be syste-
matic and principled. We draw on our systematic knowledge to organize
our understanding of propertics of objects and the dynamics of events.
Different systems of knowledge appear to be used. depending on whether
the objects and events that we know are unimate or inanimate. Knowledge
of inanimate objects is vrganized according to a set of physical laws. To
undersiand what un object is, what states it can enter, and what transfor-
mations it cuan undergo, we must develop some formal or informal under-
standing of the laws of physics. Knowledge of animate objects is organized
as well according to psychological principles and social conventions. To
understand the states and predict the actions ol a person, we usually appeal
to the person’s feelings and intentions, to theories about others, and to the
conventions of society, as well as to the physical forees that act on him or
her.

These different systems of knowledge provide information about what
we cin and cannot do. They serve to regulate our actions. For example,
our knowledge of physical laws keeps us from attempling o move a
maountain, part the seas, or lift a building. Our knowledge of social con-
ventions keeps us from undressing in public or driving on the wrong side
of the road. Qur prasp of moral principles is presumably involved when
we help those in distress.

The development of the distinetion between people and inanimate objects

When does a child first appreciate that animate and inanimate objects
differ in some propertics, that they are perceived and acted on in differ-
ent ways, and that some knowledge about them is orgunized ditferently?
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48 R. GeELMan anD E. SPELKE

Evidence for the development of this distinction comes from a variety of
sources. We will review some of the evidence, following the format set
forth in our analysis of the adult’s distinction between animate and inani-
mate objects.

The child’s understanding of the properties of animare and inanimate
objects

To understand the differences between the properties of animute and
inanimate objects, children must come to realize that only animaie ob-
jects act independently, grow, reproduce, possess certain structures, and
think. Piaget (19307 supeesied that children attribute the capacity for
independent action to some inanimate objects—clouds, rivers, the moon-
throughout the preschool vears. When presented with well-known ob-
jects, however, even very young children seem to know that only animate
objects act on their own. Golinkolf and Harding ( 1980) noted that infants
of twenty-four months were surprised when a real chair scemed to move
on its own: they showed no surprise when the chair was moved by a
person. Infants of sixteen months failed to be surprised by any of these
events. Thus the understanding that people —but not chairs—are capable
of independent movement may develop in the first two years of life.

We know of litthe work that addresses the guestion of when children
first understand that only animate objects can grow, reproduce, and die.
Even seven-month-old infants appear to be responsive to the age of
another person: They ure more interested in and less fearful of people
who are young {Brooks & Lewis, 1976). Likewise, children of four years
are sensitive 10 age differences; they communicate differently with two-
year-olds than with peers or adults (Shate & Gelman, 1973). Work by
Piaget (1969) supyrests that an understanding of growth develops. By four
or five years, children appreciate that they were once as little as an infunt;
by five or six years, they acknowledge that an adult was once as voung as
they. These findings raise a eritical guestion: Do young children appre-
ciate that unlike people, rocks and chairs do nor grow? That a small stone
is no younger or less competent than a large one? That o large stone was
not once small? In play, young children sometimes appear to treat inani-
male objects like animate objects; for example, the smallest-sized block
may be called “the baby.” We do not know whether this game reflects a
metaphorical extension or a genuine failure to appreciate that growth and
reproduction are capacities reserved for animate objects,

Children as young as four years appear to appreciate that only animate
objects have certain Kinds of parts. Carey (1978) taught preschool-aged
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Thoughis abour anirmare and inanimate objecis 44

children that a given animal (for example, a cow or a human) had an
omentum. An omentum is a membrane that holds the intestines in place,
but surely none of the children were aware of this. Children were then
asked whether cach of a series of objects—for example. aardvark, fish. or
bug-had an omentum. Children’s willingness to grant this organ to other
animals depended somewhat on the similarity of that animal to a cow or
human. In general. however. all children were much more willing to
attribute this organ w any animal than to any inanimate object. Children
of four years implicitly may understand that animate and inammalte ob-
jects are made up of different kinds of parts or substances.

Johnson and Wellman (1974) studied young children’s beliefs about the
brain. Even the youngest subjects reported that they and the experi-
menter had brains. Most of the four- and five-year-olds and many of the
youngest children further believed that the brain was not visible and was
located inside the head. In contrast, most four- and five-year-olds de-
clared that a doll does not have a brain. Here the three-year-olds disa-
greed. Those who attributed a brain to the experimenter were likely to
grant one to the doll as well. The understanding that only animate objects
have brains may devclop after the third vear.

Perhaps the most interesting aspeet of the animate —inanimate distine-
tion is the fact that only animaie objects have minds. When does a child
appreciate that animate objects, and only unimate objects, can perceive,
think, know, feel, and act in response to motives andfor intents?

Studies of perspective-taking abilities suzeest that young children dis-
tinguish between animate and inanimate objects as objects that can per-
ceive. Lempers, Flavell, and Flavell (1977) have shown that very young
children know that humans have perceptions. There are hints in this
rescarch thut young children also know that inanimate objects do oot
have perceptions. Lempers et al. report that one child tricd 1w get an
adult to see an object by bringing the objeet close to the eves. and thit
the child did not do this with o doll. Similarly. Flavell, Shipsiead, and
Croft (197%) reported that some young children sav they cannot sec a
person if his or her eves are closed: the children did not say this about
doll with closed eyes. These scattered findings are worth pursuing.

When do children know that humans think and dream whereas rocks
do not? Johnson and Wellman (197%) provide indirect evidence that such
knowledge exists at five years of age. Kindergarten children report that
thinking and dreaming are functions of mind, and thut they themselves
have minds and brains. Because they deny brains to dolls they may fur-
ther believe that dolls and other inanimate objects lack minds and related
mental functions. Other investigations with more demanding tasks sug-
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gest that preschool children have no consistent understanding of thinking
and dreaming (Broughton, 1978: Piaget, 1929),

Quite carly in life children may appreciate that only animate objects
have knowledge. Gelman and Shatz (1977) show that four-year-olds attri-
bute different capacities and/or knowledge states 1o other humans as a
function of age. Recent work by Flavell et al. (1979) further suggests that
they do not attribute such knowledge to inanimate objects. Children re-
ported that a person can know his or her name, but that a doll cannot.
These findings contrast with early work by Piaget (1929) in which young
children asserted, for cxample, that the sun “knows when it seis.” These
discrepancies invite further studics on the child’s treatment of animate
and inanimate ohjects as knowing creatures,

Young children scem to learn quickly that only animate objeets have
feelings. In an extensive study of semantic and conceprual development,
Keil (1979) asked children whether certain statements about objects made
sense. Children as voung as three years consistently distinguished be-
tween animate and mammate objects when those statements involved
feelings. For exumple, they judged that sentenees like “the lady is sorry™
are sensible whercas sentences like “the door is sorry™ are not.

Finally. by about three years of age. children will grant people inten-
tions and motives (sce Keasey, 1978, for a review ). Whether they restrict
such attributions to people is in dispute. Piaget's subjeets sometimes ex-
plained the movements of clouds by referring to intentions. Bullock
(1979) finds no comparable explianations when three- and four-vear-olds
reason about the movements of simple, familiar inanimate objects.

There 15 a clear rift in research on the childs theory of mind. Some
investigators find evidence of a coherent, developing theory catly in the
preschool years, whereas others, notably Praget, find no consistent and
coherent theory before the period of concrete operations. Furthermore,
the former grnup' of investigators find that the child restricts “minds™ 1o
animate objeets carly in life, whereas the latter group finds no such restric-
tion. Piaget (1929) reported that young childeen grant knowledge. feelings.,
and intentions to at least some inanimate objects, like the moon. He also

reported that preschool children do not grant perception to people and

other animate objects exclusively. These discrepancics may reflect in part
the nature of the inanimate objects that Piaget asked young children about.
The moon and the clouds are not objects that children know well. As
Piaget notes, these objects also appear to share one characteristic of ani-
mate objects — independent movement — because the wind, the carth’s rota-
tions, and interplunctary gravitational forces are not perceptible o hu-
mans. Children may distinguish people from familiar inanimate objects
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like toys and furniture before they can think appropriately about lessAwell
known and less-clear cases of inanimate objects like the moon and mach-
ines that mimic human actions.

A second difference between the Piagetian work and the work of Flav-
ell, Wellman, and others concerns the nature of the tasks given to chil-
dren. In his work on animism. Piaget asked children some guestions that
an adult would have trouble answering. For example, he asked whether
“the sun knows where it is moving.” The answer seems to be neither
“yes™ or “no.” The sun is neither knowledgeable nor ignorant: indeed. as
Keil points out, these are anomalous questions. Accordingly. children
may have been understundably confused by Plaget’s questions.

In summary, the case can be made that, at least by age four, children
appear o begin to develop a systematic set of beliefs about the thoughts,
feelings. intentions, motives, knowledge, and capacities of other people.
In other words, following Premack and Woodraff (1978). they develop a
theory of mind. Young children do not seem inclined to attribute mind or
its functions o inanimate objects = as long as they are asked to use their
theory o puide some acuion or simple judement, and not to reflect on it
or state it explicitly. The differentiation of many key properties of ani-
mate and inanimate objects may begin carly in life.

The child’s undersianding of aniare wnd tnanimare objects as objects of
perception

As noted, the adult’s perception of animate objects differs from his per-
ception of inanimate objects in at least two wavs: (1) the foeus of pereep-
tion of a person is in part on the intentions and feelings of the person.
and (2) the adult gets information from a person in part by communicat-
ing with him or her. Observational studies ol young infants give every
indication that they. too, perceive animate and inanimate objects in dif-
ferent ways.

Young infants have been reported to be sensitive to the manifestations
of emation in another person, They react in kind o expressions of pusi-
tive and negative emotion at five months (Kreutzer & Charlesworth,
1973). Infants of two months may also distinguish a person who intends 1o
communicate with them from one who speaks 10 someone else (Trevar-
then, 1977). Finally, infants of cight months are sensitive to the direction
of gaze of another person and appear to attempt to look in the same
direction (Scaife & Bruner, 1975). Thus we may speculate that infants as
well as adults attempt to discover what others are doing or feeling. We do
not know whether they investigate inanimate objects in the same ways.
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It has been claimed that very young infants attempt to communicate
with animate objects und not with inanimate objects. Faced with a grasp-
able ball, a prereaching child may engage in intense activity of the
fingers. hands, and arms (Bower, 1Y72; Bruner & Koslowski, 1972: Dod-
well, Muir, & DiFranco, 1976; Trevarthen, 1977). Faced with a respon-
sive person. an infant may be more apt to gesture with its face and make
“prespeech™ sounds. while its hands arc inactive (Trevarthen. 1977). This
contrast suggests that infants differentiate between objects in the two
classes. Of course. these studies do not demonstrate that infants respond
to the animate-inanimate distinction rather than to other distinetions
between people and toys. such as differences in size.

More striking evidence that infants expect people to aet in a communi-
cative sctting comes from studies of responses to the impassive face of a
parent or other person. Very yvoung infants are apset if someone faces
them without moving or speaking (Trevarthen, 1977; Tronick. Adamson,
Wise, Als, & Brazelion, 1973: Bloom, 1977). Although systematic com-
parisons have not been made. it seems unlikely that o static inanimate
object could cvoke a comparable response. The infant’s distress may
reflect in part his expectation that a person will engage in reciprocal ucts
of communication with him.

Regardless of the weight of these carly observations, it seems clear thar
once children can ik, they wlk 1o people m order to exchange informa-
tion, and they do not do this with inanimate objects. Young children
sometimes speak when they are alone an pluy with toys, and they may
even “converse” with a doll or other toy. [t seems very unlikely, how-
ever, that they expect the toy w answer and engage in reciprocal conver-
sation, A child who addresses an adult and is not answered will persist
with greater and greater insistence, A child who also talks o a doell
appears to accept the doll’s nonresponse as a matter of course., These
observations suggest a clear differentiation between animate and inani-
mate objects for purposes of communication. Nevertheless, this dilferen-
tiation needs to be documented experimentally.

The child's understanding of animate and inanimate objects as recipicns of

action

Animate objects behave differcntly from inanimate objects in three major
ways: (1) only animate objects respond to an action with an act of their
own; (2) only animate objects cun serve as agents: and (3} only animate
objects can act reciprocally, reverse roles, cooperate, and compete,
Even young infants are sensitive to contingencies between their actions
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Thoughts about animare and inanimare objects 53

and movements of an inanimate object (Papouick, 196Y%; Watson, 1972).
or an animate object (e.g., Trevarthen, 1977; Weisberg. 1963). We know
of no research, however, on the infant’s ability to distinguish between
contingent responses of animate and inanimate objects. We also do not
know if infants expect the contingent responses of animate objects to be
more variable and less predictable than those of inanimate objects. Other
than the work on infancy, there is no research on these questions.

When do children appreciate that a person can be used either as an
agent or an instrument whereas an inanimate object can be used only as
an instrument? Piaget observes that infants of cight months or more will
use one inanimate object in order © move or attain another. For ex-
ample, they may use a blanket to pull nearer a toy that lies on it. Baes
(1976) finds that infants of the same age treat people ditferently. People
are appealed to; they are used implicitly as agents in the attainment of the
child’s goals. Young infants soon become adept at communicating their
needs (o a person who then satislies them: no one has sugeested that they
systematically communicate their needs to inanimate objects. None of
these findings are based on svstematic comparisons of actions on animale
and inanimate objects: Such comparisons are needed.

Once the child can walk. he or she can use knowledge of agent —insiru-
ment object relationships in various ways, For example, preschoolers can
be shown the initial and linal states of o transformed object and seleet the
instrument that brought about the ransformation (Gelman, Bullock, &
Meck, 1979). We do not know whether they can do such a task with
transformations that are brought about by a human agent and (most
interestingly) whether they reason about agents and instruments in differ-
ent ways. When do children first know, for example, that use of an
instrument to achieve a goal implies some agent, but that the use of an
agent need imply no separate instrument? When do they first understand
that two scparate agents can cooperate or compete, but that two instru-
ments (or an agent and an instrument) can do neither? Onee again, a
study that pitted animate against inanimate objects in wsks such as this
would greatly enhance our understanding of the developing agent —instru-
ment distinction.

Concerning the reciprocal nature of actions on animate objects, Piaget
(1952) grants that a rudimentary understanding of reeiprocity is achieved
by the end of infancy. Recent studics lead to the suggestion that this
understanding develops even carlier. Very young infants have been re-
ported to imitate some of the facial and manual gestures of an adult
(Chureh, 1970; Meltzolf & Moore, 1977). If these findings are substanti-
ated—two attempted replications have failed (Hamm, Russell, &

CAMORIDGEFlavell 3
Final Page No. 53 Density Control

HURON VALLEY GRAPHICS
Hecord No. 1760 1]



— P

54 . R. GerLsman axp E. SPELKE

Koepke. 1979: Hayes & Watson, 1979) - they will suggest that a baby
implicitly “knows™ that he and another person can act in Kind. They do
not reveal whether babics also know that inanimate objects cannot do
what they do. Infants have been observed to “imitate™ with tongue pro-
trusion the movements of a person as well as those of the mouth (Jacob-
son & Kagan, 1975). One of us has observed four-month-old infants 1o
“imitate” with hand movements the movements of toy animals and
blocks. The tendency to imitate may thus reflect no consistent differentia-
tion of animate and inanimate cvents.

Finally, observations of children’s play suggest a developing under-
standing of turn taking. role reversals. cooperation, and competition
(Garvey. [1977). As chuldren grow, their social network becomes inereas-
ingly complex. However, even voung children appear to distinguish in
their play between animate and inanimate objects. A young child who
wishes to play may approach another person, perhaps with toys and social
overtures; children are rarely seen o approach inanimate objects in these
WiLys,

When we consider all the evidence on the understanding of the ditfer-
ent principles ol action that apply to the animate and inanimate domains,
we are impressed with how carly in lifesdistinetion may be worked out.

The child’s developing svstems of nowledge

When do children lirst distinguish physical laws [rom psychological Laws
and social conventions? Lockhart, Abrabams, and Osherson (1977) ques-
tioned children about the possibility of changing physical laws. social
conventions. and moral principles. Apparently children do not distinguish
among these domains until eight or nine years of age (cf. Piaget, 1932).
Preschoolers cluimed that the laws of all domains were immutable. Sur-
prisingly. older children were willing to indicate that physical laws as well
as social conventions could be changed. Thus, if everybody in the state of
California were to agree, we could not only decide o drive on the el
and eat with our hands but could also decide that rocks can loat in water!
By contrast, work by Turiel {this volume) suggests that children begin
very carly to distinguish at least between social conventions and moral
principles. [n Turiel™s study, children of all ages state that it is “all right™
for a school or socicty to change its rules o permit public nudity (a
presumed violation of conventions of the children's own socicty), but that
it would never be all right for a school or socicty to permit hitting (a
presumed violation of a moral principle).

Turicl's studies suggest an ecarlier distinction among systems of
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knowledge than do the studies by Piaget and Lockhart et al. One dilfer-
ence between the studies is in the guestions that children were asked,
Lockhart asked whether it is possible {for society to decide that we can
drive on the left and hit each other, whercas Turiel asked whether it is
right for society to make such decisions. Turiel’s questions are thus moral
questions, and they test the child’s understanding of the various sets of
principles that constrain his actions. A comparison of Tunel’'s and Lock-
hart's work sugpgests that children may develop an ability 1o think abou
what is right before they can think about what is possible. To our
knowledge, however, there have been no studies that focus on the distine-
tion between the possible, the permissible, and the ethical. The following
anecdote suggests that children may think in terms of the permissibility or
the morality of actions at an curly aze. This conversation with a young
child illustrates the way one can contrast animate and inanimate objects
in questions that are ambiguous as regards the possible and permissible:

R.G.: Can vou kick a table?
Adam; (3 vears. T months) Shakes head ves,
R.G.: Can you hit a table?
Adam: Yes.

R.G.: Can a table cry?

Adam: No, hasn’t pot a mouth.
R.G.: Can you kick me?
Adam: No. Can't kick people.
R.G. Can you kick a Kitten?
Adam: MNo!

B.G.: A wall?

Adam: Yes,

We draw attention Lo the fact that Adam is a three-year-old: at least a
rudimentary understunding ol what are permissible acts on people ap-
pears to develop carly in life. Do very voung children distinguish between
actions on animate versus inanimate objects with regard w judgments of
permissibility?

We have asked friends and colleagues whether they believe infants
show anything resembling moral restraint in their actions on animate
objects. Will an infant who, at some stage, attempts w play with all his
toys by hitting them with a stick also hit a person with a stick? The
intuitions of our informants widely differed. Some took the view of
Hobbes, maintaining that infants will hit, scratch, and pinch people indis-
criminately, in blissful freedom from moral inhibitions. Others were more
Rousseavian and strongly felt that infunts are much gentler with other
people, perhaps especially other infants. Those in the former group
pointed to the “terrible two's™ as incontrovertible support for the hy-
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pothesis of an amoral infant. Those of the latter group saw the two's as an
age when infants begin to feel out implicit rules that have always con-
strained their actions—such as the ban on hitting animatle objects—by
systematically violating these principles and observing the conscquences.
In view of these sharply divergent and heated opinions there would seem
to be a special need for research on this guestion.

Sumntary

This review of research supports three conclusions about the child's de-
veloping understanding of the animate —inanimate distinction. First. the
beginning of this distinction seem to appeuar very carly in life: Even one-
month-old infants appear w treat animate and manimate objects as differ-
ent in some respects and for some purposes. Second. an understanding of
the differences between animate and imanimate objects appears not to
develop in a wnitary fashion. A cluld of three may understand some
aspects of this distinction—for example. that only animate objects can
communicate—and vet fail w comprehend other aspects of the distine-
tion=for example. that only animate objects have brains. Third. it seems
possible that children come to understand that only animate objects can
act in certain ways before they understund that only animate objects have
certain static properties and organs. Children may also understand thar
different systems of knowledge constrain their own actions on ohjects
before they understand that dilferent svstems of knowledge are used 1o
predict before they understand that different systems of knowledge are
used to predict the behavior of another abject. In general. children may
draw distinctions between animate and inanimate objeets for purposes of
action and communication before they draw these distinctions lor other
ends.

These conclusions are offered tentatively, because the development of
the apimate=inanimate distinction has received little sytematic study.
The most productive experimental approach, we believe, is one in which
animate and inanimate objects are pitted asuinst cach other in a single
experimental paradigm. A child may be asked the same questions about o
person and a doll (eog.. “What made it move?™ “Does it breathe?™). A
child may also be asked w perform the same action or bring about the
same result with a person and a chair (e.g., “bring it to me.”). An infant
may be systematically observed with u person and a wy under compara-
ble conditions {c.g., conditions in which neither —or both - responds con-
tingently to any action by the infant). In any of these cases. we may
observe whether the child treats the animate and the inanimate object
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differently. By varying the tasks that a child is given, experiments may
reveal the child’s understanding of the ramifications of the animate—
inanimate distinction. By varying the objects to which each task is ap-
plicd, experiments may elucidate the child’s categories of animate and
inanimate, their definition and their organization.

The development of social and nonsocial cognition

As we reviewed evidence concerning the child’s differentiation of the ani-
mate from the inanimate, one investigator towered over all others in his
contribution. Piaget has addressed this question time and again in his
studies of animism. causality. moral judgment. perspective taking. and
communication. Many of Piaget’s analyses in these domains turn on the
distinction between animate and inanimate objects. Yet Piaget believed
that animate and inanimate objects alike come 1o be known through the
development of a4 unitary set of abstract cognitive structures and processes.

We believe thut this assumption peeds to be serutinized. There is re-
ason to think that the childs developing cognitive structures are far less
general, and more task specific. than Piaget holds. For example. the
child’s concept of number may be mudiaied by structures that differ from
those that underlic perspective taking (Gelman, 1978). Such observations
point to the possibility that social and nonsocial cognitions also derive, at
least in part, from separate cognitive systems (cf. Glick, 1978). We ex-
plore this possibility by looking at the development of concepts of object
permancnce and causality.

The development of olject permanciiee and attacliment

During the first years ol life, striking changes are observed in infants’
responses to hidden objects. If a toy is moved out of view, five-month-old
infanis act as if it is no longer there (cf. Harris, 1973 Piaget. 1954),
unless perhaps one observes them under special and restricted conditions
(Bower, 1967). Their attention is likely 1o rn immediately w something
else and they make no effort to remove the oy's cover—an action that
need not be beyond their motor capacitics, A few months Liter, however,
infants continue to orient o the hidden object and search for it under or
behind the cover. Their ability to scarch consistently and clifectively lor
variously displaced objects continues to grow throughout infancy and,
indeed, childhood (Wellman, Somerville, & Haake, 1979). The develap-
ment of secarch in infancy is thought to rellect the achicvement of an
ability to represent objects as independent entities in an objective spatial
layout: the development of the “object concept™ (Piaget, 1954).
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During the first year, dramatic changes also occur in the childs emo-
tional response to others. Young infants generally respond positively o
all people. and they react with equanimity to separations from any of
them. Infants in the second six months come to respond most positively
to a small number of people, to monitor their movements with care. and
sometimes to protest their departures. This developmental change ap-
pears to reflect the development of specific attachments (cf., Bowlby,
1969, 1973; Ainsworth. 1973). That development in turn has been
thought to depend in part on the childs growing ability to appreciate the
persisting existence of an abscpt person: the development of “person
permanence” (Bell, 1970).

What is the relationship between the development of attachment behav-
ior and the development of systematic search for inanimate objects” Many
have felt that the two developments are closely linked. People, like toys,
can move from the child’s view. Surely children will not attempt to prevent
a person’s departure or hasten his or her return until they can represent
that person as an independent. enduring object, Attachment behavior and
object search therefore might both depend on the same underlying capac-
ity. This view has received livde experimental support (ef. Flavell, 1977).
Does it make sense in principle. in light of the similarities and differences
between animate and inanimate objects? To address this question. we
compare the two classes of objects as things that can disappear and be
recovered.

Animate and inanimate objects occupy definite locations in space. Both
exist in the world, not just in the experience of some pereeiver, and they
continue to exist when they are out of percepual contact. Neither is
basically dependent for its exisience on any action by the child. These are
the properties that Piaget emphasized in discussing the development of
the object concept. He did not discuss three differences between animate
and inanimate objects.

First, an animate object that is out of visual contuct appears o be
“gone” in ways that an inanmimate object is not, even il the animate and
manimate objects are equally near or far. As cthologists and social psy-
chologists remind us, perceptual acts directed at an animate object can
have enormous secial consequences. A given action may mean different
things if it is acompanied by eye contuet than if it is not (Ekman, Fricsen,
& Ellsworth, 1972; Smith. 1977). A person to whom the child is not
looking, and who is not looking to the child. is not as “talkable-10™ or as )
“playable-with™ as one who fuces the child with Tull attention, In his
discussion of the object concept, Piaget proposed that the child must
learn that out-of-sight transformations do not affect the status of an ob-

-
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ject as a receipient for action: Objects are unaffecied by the child’s acts of
perception. It is clear that this general rule does not hold if the object is
animate and the perceptual action functions as a communicution,

Second, different kinds of transformations alter the position of out-of-
sight animate and inanimate objects. An inanimate object. because it
does not move from within, will remain in a hiding place unless it is
displaced by some external force. An infant can keep track of it by
representing and interpreting the effect of external actions on it. An
animate object can move at will. Once the mother has disappeared be-
hind the front door. she is not likely o remain there. An ability 1o take
account of unseen. externul uctions on an object will rarcly help an infant
to keep track of a person who leaves his view. The unseen displacements
of animate objects will usually be beuer predicted by taking account of
the object’s habits and customs (e.g.. mother usually returns after an
hour when she leaves at nap tme) than by attempling to keep track of
every unscen displacement.

A third difference concerns the actions by which an out-of-sight object
15 recovered. To recover any object that moves from view. one must act
in some way to reverse the transformation that takes it from sight. If the
object is inanimate, the transformation that made it disuppear was exter-
nal to the object: A person pluced a buarrier in front of the object, or
knocked the object over so that it fell behind a pillow, Thus, the child
must detour to avoid the obstruction, or wct on the ohstructor, or act on
the person that manipulated it, in order w recover the object. He cannom
act on the object dircetly until he has done something else. Recovering
inanimate objects thus requires a coordination of means with ends, an
abality that Piaget believes is altuined rather kate in infiancy. at Piaget’s
fourth stage of sens or inotor development. If the object is animate,
however. the transformation that took it from view probably came from
within that object: The person walked ouwt of the child's room, The best
wiy —and often the only way = to reverse such a transformation is 1o act
on the motivational system of the person. The child can do this by calling.
cajoling, or crying. These are immediate cmotional responses 1o the dis-
appearance of the desired object. Thus, a child may become accom-
plished at activities that bring back the mother without representing her
an an independent object at all. In werms of Piaget's stage theory of
development in infancy, protest on separation bears a closer semblance 10
stage two functioning (attained at about 1 month of age) than to stage
four (attained at about 8 months). Indeed, Piaget cites just this activity as
an example of stage-two behavior (1954, p. 12).

Let us return to the question of how searching for objects and attach-
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ment to people develop. Do both developments depend on the achieve-
ment of a general understunding of the objectivity of all things? Although
Piaget's theory remains tenable, we offer an alternative hypothesis. In-
fants may come to scarch adaptively for animate and inanimate objects as
they learn to sort out their commonalities and differences. The develop-
ment of object scarch and attachment may reflect not a general decline of
egocentrism but (in part) the acquisition of knowledge of objects - and of
the crucial distinctions among them.

Early in life, the disappearances of a person might very well be of
greater conseguence 1o a child than the disappearances of an inanmalte
object. Infunts may begin 1w first develop abilities to perceive the disap-
pearance of people, to anticipste their reappearance and to recover them
by calling and crving. When fuced with similar disappearances of inani-
mate objects, infants may do nothing —if they have not yet developed any
comparable understanding of inanimate objects—or they may generalize
what they have learned about animate 0 inanimade objects. Some such
generalizations will be appropriate: for example, if the child learns to
attend’ to the point of departure of u parent, such a strutegy will apply
well to the point of departure of u toy. Other generalizations may be
inappropriate. For example, a child who learns that a parent out of visible
- contact cannot be played with casily may fail to play with unseen toys us
well. And a child who learns that a pareot can move independently from
one near place to another may come to expect talsely, that a toy will do
this as well, and henee he may not attempt 1o deduce where such a toy is.
Many of Piaget’s examples ol bizarre scarching for inanimite objects,
such as persistent tracking and scarching in habitual hiding places. could
derive from inappropriate generalizations from the animate to the inani-
i mate. Such generalizations might be expecied if the child fails to appre-
ciate some of the propertics of inanimate objects and some of the ramifi-

: cations of the animate —inanimate distinction. The child who gencralizes
E inuppropriately across these domains may appear 1o be guided by false
i and bizarre beliefs about the world, and thus may be branded “egocen-

: tric.” In fact, the child may simply be reasoning about objects whose
propertics are insufliciently understood. b \
We are speculating, in_bricl, that young inf: ||.11-» fuil an vbject permi-
nence task net—as— P'r'tg'l:"l—|‘:chr:ttﬁ~ beciuse of a generalized “cgocen-
o e T T Ty A lack 9 understanding of the objectivity of things in the world. S|
ﬂ"‘] They f.ill in p;irtﬁl‘lccuu*su they do not understand that differenmt kinds of %
Ghjecls are transformed and n:lurncd to view in different ways. These are
Dnljf—frpét‘tllﬂlimlh-'s’lnd"tl'lf\'—t.dnm'tt be cvaluated. They may be addressed,

however, by investigations of the infant’s unde rstanding of the animate -
inanimate distinction.

L8
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The development of cansal reasoning: physical mechanisims and social
atiributions

Beginning in infancy and continuing into the school years, children ap-
pear Lo develop an increasingly elaborated and adaptive understanding of
causal relationships. This development may be observed in two domains.
First, children come to interpret physical events by appeal 10 increasingly
sophisticated causal principles and mechanisms. They invoke such mech-
anisms in their explanations of why a particulur event came about and in
their efforts to bring about an event themselves. Second. children come
to analyze social events—in particular. the actions of other people - by
appealing to social and psychological principles and mechanisms. These
causal principles are involved when children explain why people do what
they do and when they anticipate what people will do next. Are the
child’s developing understandings of physical and social causality related?
Again, we approach this question by comparing the causal properties of
animate and inanimate objects.

There appear o be two overriding similarities between the causal prop-
ertics of the animate and the inanimate, as they are conceived by human
adults. First, both animate and inanimate events are believed 1o have
causes of some kind. Second. for both types of events, the cause is believed
o precede the effect or occur simultancously with it; cause cannot follow
effect. The causes of animate events otherwise differ greatly from the
causes of inanimate events. The largest difference. we believe. concerns
the nature of a causal mechanism.

Inanimate events are wsually brought about by mechanisms that can
be taken apart and analyzed. The puppet’s movemenis are really con-
trolled by strings that can be pulled, cut, or replaced to discover how
they work. Animate events are brought about by mechanisms of a dif-
ferent kind. A person’s actions are caused by intentions, habits, or
dispositions. These cannot be scen or taken apart. In the case of ani-
mate cvents, we make atiributions regarding intent and motive. In the
casc of inanimate we perceive or infer physical mechanizms. Because
different mechamsms underlic animate an inanimate events, dilferom
information will be used in judging the causes of these evenis. For
example. the cuc of spatial contiguity is probubly only used in the inam-
mate domain. This follows from the fact that psychological states have
no spatial properties. Thus. children must develop some causal princi-
ples that apply both to the animate and 1o the inanimate, and some that
are restricted to one of these domains,

Early rescarch by Piaget (1930) suggests that the preschool child’s con-
cept of physical causality is sketchy at best. The child begins with a
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diffuse sense that events are caused. but he may attribute all causes to
things inside himself; he may endow inanimate objects with intentions,
and he may think “magically” about the sources of events. In contrast.
more recent reports show that children as yvoung as four years have a
concept of causality for inanimaute events that goes considerably bevond
what Piaget deseribed. Bullock (1979; Bullock & Gelman, 1977) found
that four-yvear-olds appear to understand that inanimate events have
causes, that causes precede their effects, and that causes are spatially and
temporally contiguous with their effects. They also infer unscen. interven-
ing mechanisms when none are visible, Moreover. children expect certain
kinds of events to have causes af certain types: The impact of a ball 1s
considered a reasonable cause for the popping of a jack-in-the-box, while
an intention o jump is not. Four-year-olds will also analyvze systemati-
cally a simple causal mechanism that has broken down. If one object.
attached to another by a partly hidden string, initially moves when the
second object is pulled. and then fals w do so. four-vear-olds will look
for a break in the string (Bullock, 1974).

Four-year-olds seem, then. to reason appropriately about the causes of
inanimate events and do not appear o grant inanimate objects animate-
like causal mechanisms. Although we know of no direct studies, we sus-
pect that young children know thal people can move without being
pulled, pushed, or propelled by another, although 1wys cannot. It is
known that children as young as three ascribe intents and motives 1o
explain acts of people (Keascy, [978). It appears likely that the four-year-
old reasons differently about the causes of animate and inanimate events.

Bullock has also studied three-year-olds, and their reasoning appears
somewhat different. Although they appear o understand that events have
causes and that causes precede their effects, they do little apparent analy-
sis of causal mechanisms. A three-vear-old who confronts the display with
two objects and a string will not infer that the string is broken once the
two objects no longer move in tandem. Asked “what happened?” the
three-year-old might say “won't work.” and no probing can bring a lur-
ther illumination.

What are we to make af these findings? Are three-year-olds the “pre-
causal™ creatures that Piaget described all preschoolers to be? We doubt i,
because they do not appeal to intentions or other psychological attributes
when asked to explain why a4 mechanical device no longer works. We otfer
an alternative possibility. Three-yvear-olds may well appreciate the causal
principles that apply to all objects: principles such as “events have causes™
and “causes precede their effects.” Indeed Kun (1978), working within the
framework of attribution theory, has demonstrated that children this
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early age; the child’s understanding of animate and inanimate objects ap-

pears to grow and deepen with development. There appears to be much
that 2 young child has to learn about the animate —inanimate distinction.

We now need to understand this developmental progression. As psy-
chologists come to learn more about the child’s developing understanding
of the animate =inanimate distinction. we should be able to make better
sense of the development of social cognition, the development of cogni-
tion of the physical world, and of the relation of social cognition to the
larger enterprise of cognitive psychology.

We end with a speculation about what such a study of social cognition
may find. We suggest that for many purposes, an understanding of
animate objects and their properties will develop before any comparable
understanding of inanimate objects is achieved. Suggestions that cogni-
tions about animate objects develop first have come from many
quarters. Children have been scen to be sometimes remarkably sophisti-
cated in their approach to problems that are clearly social. The young
infant who scarches ineptly. even bizarrely. fur a hidden tov may be
much more adept at bringing back a departing parent. The communica-
tion and

¢ perspective-taking abilities of children improve immensely when they are

tested in a truly interpersonal situation. Even the perceplual capacities
of infants may be best revealed when they must perceive animate
events.

If these speculations have any truth. then an investigation of cognition
about animate and inanimate objects should be of interest to all students
of cognitive development. The animate world will provide a rich domain
in which to study not caly the child's developing social understanding, but
also some of the most advanced aspects of his mnate and carly developing
cognitive capacitics.

Mote

1 Here, as elsewhere in the text, e reader will surely pavder the stalus I R LTAT A
For purposes of expasition, we Lllsn';_:.lnl o el iy pwsdern man-punde machmes that
mune m ome or more wiys the charactershes of nn.
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