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Piaget’s
Cognitive-
Developmental
Theory

BIOGRAPHICAL INTRODUCTION

In all psvehology, few theorists are as important as Jean Plaget (1896-
1980}, who lorged the single most comprehensive and compelling theory
of imtcllectual development. S

Plaget was horn in Neu hiatel, a small A.c:cn.c town in ,,J,,,.:NE,_.H::_
where his father was a medieval historian at the uuiversity. - Piaget (1952)
described his father as a careful and systematic thinker.  Tlis mother, in
contrast, was highly cmotional, and her behavior ercated _kc_._m._::z ,,,:._::
the Gamily. Piaget adopted his father's studious ways and found refuge
from the family’s conflicts in solitary rescarch.

Piaget showed promisc as a scientist from the start. At ;:. age ol 10
hie published an article on an albino sparrow he had scen in the _v.w:,_f
While hie was still in high school, his rescarch on mollusks brought mvi-
tations to meet with foreign colleagues and a job ofter to become the curator
of 1 muscin —all of which he turned down because of his age.

At 15, Piaget experienced an intellectual crisis :_:c: .__w_ _,n,:__._xi_ _.:..:
his religious and philosophical convictions lacked a scicutific :.:::_.::::.
e therefore set out to Lind some way of bridging philosophy with science.
e read widely and worked out his new ideas in writing, even thongh the
writing was intended for no one but himselt.  This scarch did not occupy
All his time = - he still managed to carn his doctorate in the natural sciences
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atthe age of 21---but Piaget’s broader quest did at times leave him confused
and exhausted. Finally, at the age of 23, he setded on a plan. 1le would
first do scientific rescarch in child psychology, studying the development
of the mind.  Ile then would use his findings to answer broader gnestions
in epistemology, philosophical questions concerning the origin of knowl-
cdge. e called this uew enterprise “gencetic epistemology™ (Plaget, 1952,
pp- 239—44; Giusburg and Opper, 1988, pp. 2-3).

Piaget deaded to study children i 1920 while working in the Binet
Laboratory in Paris. "There his assignment was to construct an intelligence
test lor children. At first he found this work very boring: he had little
nterest inscoring children’s answers right and wrong, as intelligence testing
requires.  However, Piaget soon became interested in the vounger chil-
dren’s responses, especially their wrong answers. "Uheir mistakes, he found,
it a consistent pattern that suggested that their thinking might have a
character all its own. - Young children, Piaget speculated, inight not simply
be “dumber™ than older children or adults, but might think in an entirely
different way (Ginsburg and Opper, 1988, p. 8).

In order to learn about children’s potentially umique ideas, Praget
abandoned the standardized tests, which forced children's responses into
“artificial channels of set question and answer,” and devised a more open
euded clinical interview which “cucourages the flow of spontaneous tend-
encies” (Piaget, 1926, p. 1) He also spent many hours observing children’s
spontancous activitics. The point was to suspend his own adult preconcep-
tions about children's thinking and to learn from the children themselves.

While 1 Paris, Piaget published two studies based on his new ap-
proach, but he did most of this new rescarch ar the Rousseau Institute m
Geneva, where he settded in 19210 Ile primarily interviewed chitdren
berween the ages ol four and 12 years, and he found that the younger
children, betore the age of seven or so, do indeed think n a qualitatively
different way about dreams, morals, and many other topics.

In 1925 Piaget's fivst child, Jacqueline, was born—an cvent that ini-
tiated an important series of studies on the cognitive behavior of infants.
Piaget and his wife, Valentine Chatenay, made very careful observations
of Jacqueline's behavior, as they also did of their next two babies, Lucienne
and Laurent.

Beginning about 19460 Piaget returned 1o the study of children, and
adolescents as well, but he changed his rescarch focus, Whereas his carlier
mvestigations covered such topics as dreams, morality, and other matters
ol everyday interest to the child, his new stadies focused on the child's
understanding of mathematical and scientific concepts—a focus that dom-
inated his work ull the end of his life (Ginsburg and Opper, 1988, pp.
15-16).

In the 1950s Piager finally wurned 1o philosophical questions in
cpistemology, although lie continued to study children’s cognitive devel-
opment.  Tinthis book we will say little about Piaget's epistemological theory;
our task will be to gain some understanding of his developmental theory.

Piaget’s vescarch has evoked different responses {rom psychologists
at different times. His fivst work caught the artention of psychologists in

-




102 Puiged’s Cogmteee Developmental Theory

many parts of the world,  After this initial enthusiasi, however, interest
in Piaget declined, especially in the United States. For once thing, psy
chologists had difficulty understanding his orvientation. "They also objected
to his methodology. Plaget sometimes changed his questions during an
interview if he thought this might help him understand a particular child’s
thinking; this, many psychologists pointed out, violates the canon ol stan-
dardized interviewing.  Plager also ignored such mauers as veports on his
sample sizes and statistical summaries of his results. He seemed to regard
such maners as less important than rich, detaled examples of children's
thinking (Flavell, 1963, pp. 10— 11,13 1: Ginsburg and Opper, 1988, p. 6).

By and large, Plaget's rescarch has suffered from the same meth-
odological shortcomings throughout his carcer, but the 1960s saw a re-
markable revival ol interest in his work.  Psychiologists began 1o realize
that his theory, no matter how difficult and how casually documented, is
of tremendous nmportance. Today, there is havdly a study of children's
thinking that docs not reler to Piager.

OVERVIEW OF THE THEORY

Although Piagets vescarch changed over the vears, cach pare of it con-
iributes oo single, integrated stage theory, The most general stages, or
periods, are listed in Table 6.1.

Before we examine these stages o detail, ivis important 1o note two
theoretical pounts. First, Praget recognized that children pass through his
stages at different rates, and he therefore attached linlle importance 1o the
ages assoctuted with them. He did maintain, however, that children move
through the stages in an decariant sequence—in the same order.

Sccond, as we discuss the stages, itis nuportant to bear imnmind Plaget's
general view of the naturve of decelopmental change.  Because he proposed
an imvariant stage sequence, some scholars (e.g., Bandura and McDonald,
1963) have assumed that he was 2 matarationist, e was not. Matun
nonists believe that stage sequences are wired into the genes and that stages

TABLE 6.1 The General Periods of Development

Period /. Sensori-Motor Intelligence (birth to two years).  Babies organize
their physical action schemes, such as sucking, grasping, and hit-
ting, for dealing with the immediate world.

Preoperational Thought (two to seven years).  Children learn to
think —to use symbols and internal images—but their thinking is
unsystematic and illogical. It is very different from that of adults.
Concrete Operations (seven to 11 years).  Children develop the
capacity to think systematically, but only when they can refer to
concrete objects and activities.

Formal Operations (11 to adulthood).  Young people develop the
capacity to think systematically on a purely abstract and hypo-
thetical planc.

Period 1.

Period 1.

Period 1V,
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unfold according 1o an inner timetable. Piaget, however, did not think
thaat his stages ave genctically determined.  They simply represent imercas-
ingly comprehensive ways of thinking.  Children are constantly exploring,
manipulating, and 1rving 1o make sense out of the environment, and in
this process they actively constract new and more claborate structures fo
dealing with it (Kohtherg, 1968).

Prager did make use of biological concepts, but only in a limired wav.
e observed thar infants inherit veflexes, such as the sucking reflex. Re-
flexes arve important in the first month of life but have much less hearing
on development alter this.

In addition, Piaget sometimes characterized children’s activities in
terms ol biological tendencies that are found in all organisms.  These
tendencies are assimilation, accommodation, and organization.  Assimidation
means taking in, as in cating or digestion. In the intellectual sphere, we
have a need 1o assimilate objects or nformation into our cognitive struc-
tres, For example, adults assimilate information by reading books.  Much
arlicr, a baby might iy 1o assimilate an object by grasping it, trving 1o
take 1t into his or her grasping scheme.

Some objects do not quite (i into existing structires, so we niust make
accommodations, or changes in our structures.  For example, a baby girl
might find that she can grasp a block only by first removing an obstacle.
Through such accommodations, infants begin constructing increasingly
clficient and elaborate means for dealing with the world,

The third tendency is organization. For example, a fonr month-old

&
boy might have the capacity 1o look at objects and 1o grasp them. Soon
he will try to combine these two actions by grasping the smme objects he
looks at. On a more mental plane, we build theories.  We seem 1o he
constantly trying 1o organize our ideas into cobierent systeins,

Thus, even though Piager did not believe that stages are wired into
the genctic code, but constructed by children themselves, he did discuss
the construction process in 1erms ol biological tendencies (Ginsburg and
Opper, 1988, pp. 16--19).

I Piaget was not a maturationist, he was even less a lenrning theorist,
He did not believe that children’s thinking is shaped by adult teachings or
other environmental influences, Children must interact with the environ-
ment to develop, but icis they, not the external environment, who build
new cognitive structures.

Development, then,is not governed by internal maturation or external
teachings. It is aw active construction process, in which children, through
their own activities, build increasingly differentiated and comprehensive
cognitive structures.

PERIOD 1. SENSORI-MOTOR INTELLIGENCF
(BIRTH TO TWO YEARS)

Piaget's first developmental period consists ol six stages.
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Stage 1 (birth to one month)." The Use
of Reflexes

When Plaget talked about the infant’s action-strucrures, he used the
term scheme or schema (c.g., 1936a, p. 34). A scheme can be any action
pattern for dealing with the environment, such as looking, grasping, hitting,
or kicking.  As mentioned, although infants construct their schemes and
Jater structures through their own activities, their first schemes consist
printarily of inborn reflexcs The most prominent reflex is the sucking
‘Hlex: babies antomatically f:; whenever their lips are touched.

Reflexes imiply a certain passivity. The organism Hes inactive until
,:::.:::m comes along 1o stimulare it Piaget, however, showed that cven
reflex like .,4_:%::.“ quickly becomes part of the human infant's sclf-
:::.::_ activity.  For example, when his son Laurent was only two days
old, he began _:._r_:m sucking movements when nothing released them.
Since he did this between meals, when he wasu’t hungry, he seemed to
suck simply for the sake of sucking.  Plaget said that once we have ascheme
we also have a need o put it o active use (1936a, pp. 25— 26, 35).

Furthermore, when babies are hungry, they do not just passively wail
for the mother 1o put the mpple into their mowh,  When Laurent was
three davs old, he searched for the nipple as soon as his lips touched part
ot the breast. He groped, mouth open, across the breast until he found

(19364, p. 26).

Babics do not confine themselves 10 suckiug on nipples.  Plagets
children sucked on clothes, pillows, blankers, their own fingers—on an
thing they chanced upon.  Tu Piaget's tevms, they assimilated all kinds of
:_,_: 1s into the sucking scheme (1936a, pp. 26, 32, 34).

Although assimilation is the most prominent activity during stage 1,
we also can detect the beginnings ol acconmodation. For example, babics
must learn o adjust thewr head and lip movements to find the breast and
nurse. Such adjustments also demonsirate the beginnings ol organization;
habics oreanize their imovements so that nrsing becomes imereasingly smooth,
rapid, and cflicient (1936a, pp. 29-31, 39).

Stage 2 (one to four months). Primary Circular
Reactions

A circular reaction occurs when the baby chances upon a new expe-
ricnce and tries to repeat it (1936a, p. 35). A prime ¢ xample is thumb-
sucking, By chance, the hand comes into contact with the mouth, and
when the hand falls the haby tries to bring it back.  For some tune, however,
_:__,,:.. cannot do this.  They hit the face with the hand but cannot Q_:,:
it: or they {Ting their arms wildly; or they chase the hand with the mouth
_:: cannot catch it because the whole body, including the arms and hands,
moves as a unit in the same direction (1936a, pp. 51-53). In _v.:_mﬁ.f
Language, they are unable to make the accommodations necessiny to as sim-

excellent review of Piaget’s theory,

Fhe age norms for this perviod wre those suggested by Ginsburg and Opper (1ON8) In
thi
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ilate the hand wo the sucking scheme. - Afer repeated failures, they organize
sucking and hand movements and master the art of :_::__.U..Z_n_»._:r.

As with thhnnb-sucking, most of the primary cireular reactions imvolve
the organization of two previously separate body schemes or movements.
For example, when we sce a baby El _,c_ucx:x:v,. rl:n her hand next 1o
her face and look at i, she is excrcising a primary avcular reaction. She
is coordinating looking with hand movements (1936a, pp. 96--97).

These cirenlar veactions provide a good illustration of what Piaget
means by intellectual development as a “construction process.”™  "The baby
actively “puts together” different movements and schemes.  Itis importam
to cmiphasize the amount of work involved; the baby manages to coordinate
sepavate moyements only after repeated failures

Stage 3 (four to 10 months). Secondary Circular
Reactions

The developiments of the second stage are called promary civenlar re-
actions because they involve the coordination of parts ol the baby’s own
body.  Secondary circular reactions occur when the baby discovers and re-
produces an mteresting event outside himsell or hersell (1936a, p. 154).
For example, one day when Piaget's daughter Lucienne was lying in her
bassinet, she made a movement with hier legs which stirved the dolls hanging
overhead.  She stared at the dolls a mowent and then moved her leg:
agaiu, watching the dolls move again.  In the next few days, she repeated
this scene ::_:z times, kicking her legs and watching the dolls shake, and
she often would squeal with laughter ar the sight of the moving dolls (1936a,
pp- 157--59).

Piaget sometimes referved to secondary circular reactions as “making
interesting sights last™ (1936a, p. 196). e speculated that infanes smile
and laugh at the recognition of a moderately novel evenr (1936a, p. 197).
At the same rime, it seems that they are enjoying their own power, their
abiliy 10 make an cvent happen again and again.

0

Stage 4 (10 to 12 months). The Coordination

of Secondary Schemes

In stage 3, the infaut performs a single action o get a result - -{or
example, kicking to move some dangling dolls.  In stage 4, the infant’s
actions become more differentiated: he or she learns to coordinate two
scparate schemes to get a result. This new accomplishment is most ap-
parent when infants deal with obstacles.  For example, one day Laurent
wanted 1o grab a matchbox, but Piagetr put his hand in the way. At firvst,
Lanrent tried to ignore the hand; he tried (o pass over it or around i, but
lie did vot attempt to displace it. - When Piager kept his hand in the way,
Laurent resorted to “storming the box while waving his hand, shaking
himself, [and| :,:nm:_m. his head {rom side o side”—various “magical”
gestures (1936a, p. 217). Tinally, several days later, Lauvent succeeded in
removing the obstacle by str __C:r the hand out of the way before he grabbed
the box.  Thus, Laurent coordinated two scparate schemes —striking and

N —
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grabbing —10 obtain the goal.  One schenme, striking, became i means 1o
an end, grabbing the box.

Such simple observations are very important {or our understanding
of how children develop the basic categories of experience, of space and
1me. We cannot talk 1o babies and ask them about their experiences of
space and time, but we can see how these categories are developing through
their actions. When Laurent learned to move the hand 1o get the box, he
showed a sense that some objects ave i front of others in space, and that
some events must precede others in tme (Ginsburg and Opper, 1988,

p. D2).

Stage 5 (12 to 18 months). Tertiary Circular
Reactions

At stage 3, infants perform a single action to obtain a single result -
1o make an interesting sight fast. - At stage A, they perlorm two separate
actions to obtain a single result. Now, at stage 5, they experiment with
different actions to observe the different outcomes.,

For example, one day Laurent hecame interested ina new table. Ile
hit it with his tist several times, sometimes harder, sometimes more gently,
in order to hear the different sounds than his actions produced (Piager,
1936, p. 270),

Similarlv, a 12-month-old bov was sitting in the bathtub, watching the

vater poul down {rom the faucet. 1le put his hand under the faucet and
::::i how the water spraved outward.  Tle vepeared this action twice,
making the interesting sight last (stage 3). But he then shifted the position
ol his hand, sometimes nearer, sometimes tavther away [rom the (aucet,
obscerving how the water sprayed o at different angles.  Te varied his
actions o see what new, different results would follow,

It is worth pausing to note that the mlants were learning entirely on
their own, without any adult teaching. They were developing their schemes
solelv out of an intrinsic curiosity about the world,

Stage 6 (18 months to two years).

The Beginnings of Thought

At stage 5, children are hiule scientists, varying their actions and ob-
serving the results. Towever, their discoveries all ocour through direct
physical actions. At stage 6. children seem 1o think ont situations more
internally, belore they act.

The most widely known example of stage 6 behavior involves Lo-
cienne and @ matchbox.  Piaget placed a chain o the box, which Lucienne
imumediately ried 1o recover. She possessed two schemes for gening the
chain: turning the box over and sticking her tinger inthe box's sht. - How-
cver, neither scheme worked. She then did something very aaious. She
stopped her actions and looked at the shr with great attention. "Then,
several thmes in suceession, she opened and shur her mouth, wider and
wider (1936a, p. 338). Aflter this, she promptly opened the box and ob-
taaned the cham,

Puget's Cogmtive-Deoelopmental Theory 107

Piaget (1936a, p. 3440) noied that at stage 5 the child probably would
have obtained the chain through a slow, mal-and-error process ol exper-
imenting with different actions.  Because Lucienne stopped acting and
thought out the sitwation, she was able o achieve the result much more
quickly.  She did not yet have a good grasp of fanguage, so she used motos
movements (hev mouth) 10 syimbolize the action she needed to pertorm,

Childyen's progress at stage 6 can also be scen in thetr efforts ai
mnitation.  Piaget observed tha ::, some time children cannor imitate new
models ar all; they can only reproduce actions that alveady exist in their

behavioral re _x__c_: . By stage 5, though, they can make the necess: oy
accommodations 1o 1mmitate new _ﬂ._r::: ::::r: experimental trial- ane-
crror. But it is only at stage 6 that children arve capable of deferred mmita-
tion—the imitation of absent models. For example, at 16 months of age
Jacqueline

had a visit [ronn a livle bov .. - whom she used 10 see from tme 1o time,
who, inthe course of the afternoon, got into a tervible temper. e screamed
as he wried 1o gec out of a plav-pen and pushed it backwards, stunping his
feet. Jo stood warching him in amazement, never having witnessed such a
scene belove. The next dav, she hersell sereamed in her plav-pen and tried
to move it, stamping her foot lightty several imes in succession. The imitaton
ol the whole scene was most siviking,  (Piaget, 1946, p. 63)

Piaget argued that because Jacqueline's imitation came an entire day laer
she must have carried within her some iernal representation of the model.
Since she Lacked the vocabulary 1o represent his actions in words, she
probably used some form of motoric representation. She may have imi-
tated his behavior with very brief muscle movements when she saw it, and
these movements served as the basis for her later mmitation (1946, Ch. 3).

The Development of Object Permanence

We have so far deseribed only some of the main features of the six
sensori-motor stages. Piager studied other developments during this pe-
riod; he showed how infants construct concepts of permanent objects, time,
space, and causality, and how they develop capacities for plav. Because
of space limitations, we will briefly review only one important develop-
ment-- -that of object permanence,

During stages 1 and 2, babies have no conception of objects existing
outside themselves. T a person or an object leaves their field of vision,
the most they do s 1o continue to look for a moment to where they lasi
saw it 11 the object does not reappear, they go on 1o sotnething clse.
They make no attempt o search for it. For the baby, out of sight is out
of mind (Piaget, 1936h, pp. 1-12).

At stage 3, new progress is made.  As we mentioned carlier, bubies
arce now becoming interested in the external world (c.g.. m making iner-
esting sights last).  Conscquently, they have heen gaining a better sense of
the permancnce ol external things.  I1{ objects are dropped [rom their line
ol vision. they now look 1o the place where the object has fallen. They
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can also find partly hidden objects. 1 they terporarily putan object aside
(for :.::t_c behind their backs), they can, atter a brief interruption,
recover it They can do so when the object was related to their own actions
However, infants at this stage cannot [ind objects that are completely hidden
by others (1936b, pp. 13-48).

Stage 4 marks the beginning of a genuine sense ot object permancence.
Babtics can now {ind completely hidden objects. 1 we :::_V_Qo_, cover a
toy with « blanket, the baby will 1ift the blanket and find it (19360, p. 51).

Ilowever, Plaget found an interesting linitation at this stage.  When
he hid an :_V,_c: at point A, his children could tind i, but when he then
hid the same object at point B, they again tricd 1o find it at point A-—~the
place of their prior success.  In Plagets terms, they could not {ollow a
series of displacements (movements from: hiding place o hiding place)
(1936h, p. 5:1).

At stage 5, children can follow a scries of displacements, so long as
they can see us making them. Tt is only an stage 6 that infants can {ollow
invisible displacenmients. For example, it was only at the sixth stage that
Jacqueline could recover a _5: that rolled under the sofa by making a
detour around the sofa. She could do this because she now had the ability
1o visnalize to hersell, internally, the ball's trajectory path even when it was
invisible (1936h, p. 231).

For Piaget, such detour behavior is very important. T shows that the
child has constructed @ sense of space that has the characteristics ol
mathematical model called a group.  For example, _:?_:c::c.z detours
demonstrate the principle ol associativity, that one canreacha point through
difterent mterconncecred paths. She also demonstrates the g group _:::__u_c
ol reversibility by bringing the ball back. Similarly, detour behavior reveals
the other principles that define a coherent group structure (Piaget and
Inhelder, 1966, pp. 15-17).

Less technicalty, we can note the tremendous progress that infants
make when they achieve object permanence. Ar the beginning ol lite, they
have 1o sense ol objects existing in their own right, independent of their
sicht or actions. By the end ol the sensori-motor period, objects are scp-
arate and permanent. Fhus, children develop a universe contaning in-
dependent objects, in which they are only one object amoug many.  Along
with object permancnee, then, __:; develop a dear sense ol themscelves as
independent beings (Piaget, 1O ?7 pp. 108-9).

PERIODS 11 AND II1.
PREOPERATIONAL THOUGHT (TWO TO SEVEN)
AND CONCRETE OPERATIONS (SEVEN TO 11)

By the end of the sensori-niotor period, the child has developed efficient
and well-oreanized actions for d aling with the immediate environment.
The child continues to use sensori-motor skills throughout life, bur the
next period, that of preoperational thought, is marked by a major change.
The child’s mind rapidhy advances to a new plane, that of symbols (including
images and words).  Asaresalt. the child must organize his or her thinking
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all over again. This cannot be done at once. For some time, during the
entive _:r:_k._;:::;_ period, the child’s thinking is basically unsystematic
and illogical.  Ivis not until the age of seven or so, the beginning ol concrete
opcerations, that thinking becomes organized ou a mental plane (Piaget
1964a, p. 22).

The Growth of Symbolic Activity

Children begin 1o use symbols when they use one object or action to
represent an absent onc (Gins sburg and C_:F_ 1988, p. 70).  Actually, as
we have seen, children begin 1o do this during 1he sixth stage of sensori-
motor development. For example, when Lucienne opened her month
before opening the matchbox, she used her mouth to represent an action
she had not yet performed.  Similarly, deferred imitation involves some
kind ol internal representation-—ol past events.  Piaget believed that de-
ferred imitation also initially involves motoric images, and he cmphasized
that the {irst symbols are motoric, not linguistic.

We also lind exaunples of nonlinguistic symbols in children’s play
Once day Jacqueline pretended thai a picce of cloth was her pillow.  She
prther head on the cloth and, laughing, pretended 1o go 1o sleep. Her
play was svimbolic becanse she used one object, a _:cQ, ol cloth, to represent
an absent one, the pillow :._«.r: 1946, p. 96).  Make-believe play also
_En_:f during the sixth sensori-motor stage and _:.::_: s provounced dur-
ing the next few years,

A major source ol symbols, ol course, is langnage, which develops

rapidty during the early _:rc_:._;:c_:: rears (from about two 1o four).
Onc of Jacqueline’s first symbolic uses of language came when she was
almost 1wo years old, atter she had visited a pond.  When she returned
home, she told her father about the experience, saying, “Robert cry, duck
swim iu lake, gone away™ (1946, p-222). Shethus used wordls Lo reconstiruct
an absent event, one from the pas

Language vastly widens the child’'s horizons.  Through language, the
child can relive the past, anticipate the future, and communicate events 10
others. But precisely because the young child’s mind is so rapidly e
panding, it iniially Tacks the properties of a coherent logic.  This is ap-
parent in the young child's use of words. e or she does not use words
to stand for true classes of objects, but merely as preconcepts. For example,
when Jacqueline was three vears old, she sad than a daddy is a man who
“hias ots of Luciennes and lots of Jacquelines™ (1916, p. 255). She did not
yet possess the concept ol a general class, children, within which those with
the names Lucienue and Jacqueline comprise only a small subser.

Because children lack general classes, their reasoning is frequently
transductive, shilting {rom the particular 1o the particular. At four-md-a-
hall years Lucienne said, “I haven't had my nap vet so it isn't alternoon”
(1916, p. 232). She did not yer understand that alternoons are general
time periods that contain :::;. particular events, ol which her nap was
only onc

Some psychologists believe that children learn to think more logically
as they master language.  Iu this view, language provides us with our




110 Praget's Cognittee-Developmental Theory

conceptual categories (see Brown, 1963). Praget, however, disagreed.  Al-
though language is remendonsty important—it provides us with a source
ol shared symbols tor communicating with others—-it does not itself pro-
vide the siructure ol logical thinking.  Logic, instead, stems {rom actions.
Infants develop logically coherent action systems during the sensori-motor
period, before they talk, and later logic is simply organized actions ol a
more internal kind (Piaget and Inhelder, 1966, pp. 86-90). Tosmdy how
internal actions torm logical systems, Piaget gave children varions scientific
tasks. 1T usuadly began such cxperiments with children at age Tour, be
cause they could now sit down, focus on the tasks, and communicate with
the examiner.

Scientific Reasoning

Conservation of continuous quantities (liquids). "T'his is Piaget’s most
famous experiment.  In one version (Piaget and Szeminska, 1941, p. 17,
the child is shown two glasses, AT and A2, which are tilled to the same
height (sce Figure 6.1, The child is asked il the two glasses contan the
same amount of liquid, and the child almost always agrees that they do.
Next, the experimenter (or the child) pours the liquid from A2 10 glass I,
which is lower and wider.  The child is asked il the amount of liguid i
still the same. ACthe preoperational level, the responsces {all tnto two sub-
stages

At the fiest substage, the children cearly fail 1o conserve--that is,
they Gail o realize that the quantity is the same. Usually, they say that Al
now has more because it is taller. Occasionally, the child says that P now
has ore because it is wider,  1n either case, the child “centers™ on only
one dimension, the height or the width. The child is so struck by asingle
perceptuad dimension—the way it looks— that he or she tails to understand
that logically the Hquid must renain the same,

At the second substage, the child 1akes steps toward conscrviation but
does not achieve it. A boy might at one moment say that Al has morc
hecause it is taller, then change his mind and say thar P has more because
it is wider, and then become confused.  The boy is showing “intuitive
regnlations™ he is beginning to consider two perceptual dimensions, but
he does not vet reason about the two dimensions simultancously and ree-
ognize that a change in one dimension cancels out a change in the other.
[lis confusion. however, means that he is becoming aware that he is con-
tradicting himself, and it is a good bet that he will soon resolve the con
tradiction and move on to the stage of conservation.

Children generally achieve conservation of liquids at about age seven.
When they doso, they are entering the stage ol conerete operations.  Basically,
children achieve conservation by using three argmments.  Fivst, the child
might sav, “You haven't added any or taken any away, so it has to be the
same.” This is the identity argument. Second, the child might say, *This
plass is taller hieve, but the other one is wider here, so they're still the same.™
This is the argument ol eompensation—that the changes cancel cach other
out. T'he child asswmes that the changes are part ol an orgaiized system—
that a change in one dimension is necessarily related 1o a compensating

FIGURE 6.1

Conservation-of liquid  experi-
ment. Child sees that heakers Al
and A2 contain the same amount
of liquid.  Fle then pours A2 into
> and claims that now Al has more
hecause it is taller.
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change in another dimension. Third, the child might say, “I'hey ave sull
the same because you can pour this one back to what it was before.” "This
is the argument of inversion (Plaget and Inhelder, 1966, p. 98).  Piagct
believed that the concrete Cto_&:c:.a__ child can use all three arguments,
although the child might not spontancously do so on auy given task.

Underlyving these arguments are logical operations, mental actions that
are reversible (Piaget and Inhelder, 1966, p. 96). When the child argues
that a change in once glass is cancelled out by a change in the other, the
child understands that the end result is a return, ov reversal, to the original
amount.  Similarly, when arguing that we can pour the water back, the
child is suggesting that we reverse the process.

Operations, it is important to note, are mental actions.  The child 1s
carrying out compensations or reversals i his or her mind.  “T'he child has
not actually _V:_,_.c_._:ni or scen the transiormations that he ov she is talking
about. The transformations (c.g.. reversibility) arce similar to thosc of the
inlant but are now on a more internalized plance.

People sometimes wouder i young children might fal to conserve
simply because of thehr difficulties with language. They might think that
what the experimenter means by “morc” is “taller,” and therelore they
point to the waller glass.  One can get around such difficulties by changing
one's wording —for example, by asking, ‘Which one would give you more
to drink?" Usually we find that the young child still fails to conserve (Petll,
1975, p. 7. Ch. 2),

How does the child learn conservation?  The most ready answer is
that conservation is taught.  However, as we shall see, the teaching of
conservation frequently mecets with unexpected vesistance. The preoper-
ational child does not genuinely believe the adult’s explanations.

Piaget argued that children master conscrvation spontancously.  The
crucial moment comes at the sccoud substage, when the child first says that
once glass has more hecause it is taller, then says the other has more because
it iy wider, and then becomes contused.  The child is in a state ol mternal
contradiction, which he or she resolves by moving on to a Ingher stage.
Sometimes we can see this change happen before our very eyes. "Ihe child
says, “This has more ... no, that one is wider, no, wait.  They're both
the same.  This looks taller, but you've poured it into a wider glass.”

"

Conservation of number. In oune of his experiments on the conser-
vittion ol number (Piaget and Szeminska, 1941, pp. 19 -56), Piaget gave
children a vow of egg cups and a bunch ol eggs.  He then asked them o
take just enough cggs 1o fill the cups. Again, the responses at the pre
operational period fell into two substages.

At the first substage, the children simply made the rows cqual i
length, ignoring the number of eggs in the row.  When Piaget then asked
them 1o actually put the eggs in the cups, they were surprised to find that
they had too many or too few eggs.

At the sccond preoperational stage, the children spontancously cre-
aed @ one-1o one correspoudeuce, placing oue cgg hencath cach cup (sce
Figure 6.2). According to Piaget, they have used au inuitive approach to
achieve a precise perceptual order. However, their suceess was lmued to
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FIGURE 6.2 Conservation-of-number experiment. Young, children « often create two rows
of equal number, but if we lengthen or shorten one row, they think that the nu mber
has changed.  (Adapted from Inhelder B., The criteria of the stages of mental
development.  In . M. Tanner and B. Inhelder (Eds.i, Discussions of Child De-
velopment,  New York: International Universities Press, inc., p. 70. Copyright
1971 by Tavistock Publications Ltd. By permission of the publishers.)

this simple perceprual arvangement. . When Piaget then bunched up (or,
sometimes, spread out) one of the rows, the children claimed that now one
had wore.  As with conservanon of iquids, the children failed o conserve
because they were more influenced by their nmmediate percepuions than
by logic.  Because one row now looked so mch longer, they failed to
rcason that the number must remain the same. .

At this stage, in addition, children sometimes begin to waver in their
auswers. One moment they say that one row has more because i is longer,
but the next moment they think that the other row has more becanse i is
denser, This state of conflict marks the transition 10 concrete operations.

At the stage of concrete operations, children realize that the number
in cach row is the sanme despite the different appearances inlength. They
reason that the two rows ave the same because “vou haven’t taken any away
or added any” (identity), because “one row is longer here but this one is
more bunched in” (compensation), or because “you could make this row
long again and make them equal™ (inversion). ;

Other conservation experiments. Piaget has studied several other kinds
ol conscervation, such as the conservation ol substance, weight, vohune, and
length. For example, in a conscrvation-ol-substance expeviment, the child
is shown two cqual balls of plasticine or play dough and then warches as
ouc ball is rolled mto a longer. thinmer shape, like that of a hot dog.  Ax
the preoperational level, the child thinks that the two balls now have dil-
ferent amounts ol play dough.
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we will not deseribe the various kinds of conservation here, butsimply
note thar they all are :_c:n_: to involve the mastery of the same logical
H:_:ﬁ_:f\,:r::: inversion, and compensation. Nevertheless, sonme _c_:_,
of conservation appear more difficult than others and arce mastered later.?
Thus, the attainment of conservation is a gradual process within the con-

crete operational period.

Classification. 1n a tvpical classificaton experiment, Piaget (Plaget
and Szeminska, 1941, pp. 161-81) presented children with 20 wooden
ads, of which 18 were brown and two were white. Plaget made sure
that the children nuderstood that although most beads were brown and
two were white, they all were made of wood.  He then asked the children,
‘Arce there more brown beads or more wooden beads:™ At the preoper
ational level, the children said that there were more brown beads.  Ap-
parcntly they were so struck by the many brown beads in comparison (o
the two white ones that they failed to realize that both brown and white
beads are parts of o larger whole-—the class of wonden beads, As with
conservation, children master such classification tasks during the period of
concrete operations, and the same logical operations appear to be imvolved
(1041 p. 178),

Social Thinking

Egocentrism.  Piagct believed thar at cach period there is a nc:c_:.:
correspondence between scientific and social thinking. For example, _:
as preoperational children fail to consider two dimensions on conservation

tasks, they also fail to consider more than one perspective i their inter-
actions with others.  Preoperational children are frequently egocentric,
considering evervthing from their own single viewpoint. "This is apparent
from voung children's conversations (Piaget, 1928). For example, a litle
girl might : T her friend, “I'm putting this here,” oblivious to the fact that
the place to which she is pointing is blocked from her friend’s vision.

Ouce of Plaget’s most widely quoted studies on egocentrism dealt with
the child's pereeption of space. In this study (Plager and hiihelder, 19418)
the child was taken for a walk around a model of three mountains so he

she could see how the model looked from different angles. Afier the
walk, the child was scated on one side of the model, facing a doll that
looked at the model from the opposite side. The child was then asked to
scleet from among several photographs the picture that best showed what
he or she saw and the picture that showed what the doll saw. All the
children could pick the picture that represented their own view, but the
voungest children (from about four o six vears) frequently chose the same
picture to show the doll's view.  Appare :5 they did not understand th
the doll's perspective diftered from their own.

Fyocentrisim, then, refers 1o the inability to distinguish one’s own
perspective from that of others. Fgocentrism does not, however, neces-

T Lact, the mastery of one series —conservation of substance, weight, and volume -
may alwavs oceur i the same invariant sequence (Piager and Inhelder, _c::. P99 Ginsburyg
and Opper, TOSS, ppo 1512530
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sarily nmply selfishnes onceit. This point can be clartfied by an ex-
:_:_v_c. One day two boys went shopping with their aunt for a birthday
present for their mother. The older boy, who was seven, picked out a
picce of jewelry. "The younger boy, who was threc-and-a-half, selected
model car. The ,,_:::r_c_. ﬁ,_:_: s behavior was not sclfish or greedy: he
carclully wrapped the present and gave itio his mother with an expression
that clearly showed that he expecte d her to love it However, his behavior
was cgocentric; he did not consider the fact thart his mother's interests were
different from his own,
\s long as children are egocentric, they tend simply 1o play alongside
onc¢ another.  For example, two children in the sandbox will build their
own structures.  As they overcome egocentrism, they learn to coordinate
their actions injoint endeavors. Each might dig a tunnel so thatthe tunnels
cventually connect. This requires considering cach other's perspective,
Such c::_::,::,.e play occurs at the stage of concrete operations
] goce nirism also may influence y :::xﬂ_:_l_c: speech,as when they
engage in “collective monologues.™ Two linle givls may appear 1o be hold-
g a conversation while they play, but cach girlis actually just talking about
is on her own mind. One givl might talk about @ 1oy house she is

what is
building, while the other talks about atrip she ook, and no connection is
cever made. As children overcome egocentrisim, they consider the reactions
and viewpotnts of their listeners,

Much peer interaction, then, is initially cgocentric. Nevertheless,
Piaget (1923, p. 101 1932, p.94) speculated, children overcome egocen-
trism as they interact less exclusively with adults, qand more with other
children. They discover thar whercas grown-ups scem to understand what-
ever is on their minds, their peers do not.  Consequently, they learn 1o
consider others’ viewpoints in order 1o make themscelves understood.

Furthermore, children arve less impressed by the authority of other
children and feel freer to engage in conflicts with them. They argue with
their peers and sometimes reach compromises and cooperate with them.
Thus, they begin to coordimate alternative viewpoints and interests (Piaget,
1924, p. 2 )5).

Whether children overcome cgoce nirism primarily through peer in
teraction or not, the most crucial point for Piaget’s theory is ::: children
themselves plry an active role in r..;f_:: g the fact ol alternative viewpoints,
On this point, 1 recall an instance in which one of our sons, then five vears
old, scemed actually 1o make this discovery. e was riding alone in the
car with me when, after a tew minutes of silence, he said, “Y ou know, Dad.
you're not reimembering what I'm remembering.” 1 asked him what he
meant, and he replied, “Like T was remembering :_5:_ my shoes, but vou

can’t see what I'm remembering: vou can’t be remembering what 'm re-
:_r,:__vi,:__m.: Thus, at that moment he scemed actnally 1o discover, by
himsell, thar others” perspectives difter from his own. e might not have
completely surmounted his egocentrisnn at that instant, but the point is thai
whatever step he took, he took on his own.

Moral judgment. Piaget investigated children’s social thought in many
arcas, including morals,  In his classic work, The Moval Judgment of the Child
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(1932), he paid particular attention 1o how children understood the rules
of the game ot marbles.

Piaget Lirst observed how children actually played the game, and he
found that between the ages of fonv and seven children typically played
in an egocentric manner. If two boys were playing, ach would play in
his own way. They had liule sensc of winning; one might exclaim, *I won
and you won wo!”  After the age of about seven years, children tried to
tollow common rules and win according to them (1932, pp. 29 —46).

Piaget next investigated children’s thinking about the rules. He was

particularly interested in whether childven thought the vules could be
changed.  Here he found that children tor several years—up to the age
of 10 or so—-believed that the rules were fixed and unchangeable. They
said that the rules came from some prestigious authority, from the gov-
ernment or from God.  The rules could not be changed, they asserted,
because then it wouldu't be the real game,
\fter the age ol 10 or so, the children were morve relativistic, Rules
were seen simply as mutually agreed-upon ways of playing the game. Chil-
dren no longer considered the rules as fixed or absolute: they said the
rules probably had changed over the years, as children invented new rules.
And they said they too could change then, as long as everyone in the game
agreed (1932, pp. H0--76).

These ditferent conceptions of rudes, Piaget said, rev al two basic
moral attitudes.  The first, characteristic of the younger children, is moral
heteronomy, a blind obedience to rules imposed by adults, Children assume
that there is one powerful Luw which they must always follow. T'he second
morality, that of the older children, is wutonomy. "This morality considers
rules as human devices produced by equals {or the sake of cooperation
(1932, pp. 401-6).

Piaget believed thatmoral heteronomy is tied 1o egocentrisms children
view rules from a single perspective, that of powerful adults,  As a form
ol cgocentrism, moral heteronomy is overcome quite lare, at the age of 10
or so, compared to cgocentric play, which is usually overcome by age seven.
Iere Piaget reminded us that heteronomy is a form of cgocentric thought
and said that thought often lags behind action. Children may need to
engage in a good deal of genuinely cooperative play with peers, in which
they actually change rules to meet evervone's satistaction, before they can
discuss the relativity of rules on a conscious planc (1932, pp. 94 95).

Animism. Piaget described other ways in which young children’s
thinking differs {rom that of older children and adults. Like Werner,
Piaget observed that young children do not make the same distinctions
between living and nonliving things that we do.  As Werner said, they
perceive everything, including physical objects, physiognomically, as full
of lite and feeling. A loud truck may seem angry and a single cloud loncly.
Piaget called this view of the physical world animstic.

Although Piager and Werner were struck by asimilar attitude in young
children, they studied it somewhat differently.  Werner was concerned
with children’s direer perceptions of objects: Plaget was more interested in
their concepts and delinitions of life.
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At fivst, Pilager found, childven equate life with any kind of activity
For example, one boy was asked,

Is the sun aliver—Yes.— Why?——1t gives light.-- Is a candle alive? - - Yes becaise
it grves light. It s alive when ot is giving light. but it isn’t alive when it is not giving
light. .. Ts the play-bell alive?—VYes, it vings.  (Piager, 1926, p. 196)

Such thiking is common between the ages of fowr and six.
© A bt later, between the ages of about six and eighr, children resurict
life to things that move.  For example,

Is a stone alive?---Yes. -~ Why?z—-It moves. . .. Tow does it mover - By rolf-
mg.—Is the able aliver—No, of can’t move, ... 1s a bicvcle aliver—VYey, —
Whyr—1t goes. (1926, p. 196)

Only after cight years or so do children restrict life to objects that move
on thewr own and, later, to plants and animals. .

Piaget found roughly similar stages i thinking about the kinds ol
objects that have feelings and consciousness. At first children believe that
an object has feelings if it reacts inany way.  For example, a stick feels
fire becanse n gets burnt. - A bit later children restriet feelings and con-
sciousness to objects that move, then to objects thar move on their own,
and finally to animals.

Thus, children gradually abandon their animism and come to make
the distinctions characteristic of most adulis. "The fate of animism in Py
aget's theory, we might note, difters {rom that of physioguonic perception
in Werner's.  FFor Werner physiognomic perception, while less dominang
in most adults than in young children, nevertheless remains with us and
contributes to our artistic and poetic outlooks.  For Piaget animisi is simply
Overcone.

Dreams. Onc ol Pagcet’s carliest studies examined children's con-
ceprions of dreams (1926, Ch. 3).  As with concepuions of life, young

children's understanding of drcams scems to follow a specific stage se-
quence. Since Plaget's first study, others (especially Kohlberg, 1966a) have
refined Plaget’s dream sequence.

At first children scem o believe that dreams are real. For example,
when a four-year-old girl was asked il the giant in her dream was really
there, she answered, v was really there but i left when I woke up. 1 Saw
its footprint on the {loor™ (Kohlberg, 1966a, p. 6). Soon afterward, chil
dren discover that dreams arce not real, but they sull view drcams quite
differently from the way older children or adults view them.  "They think
that their” dreams are visible 10 others and that dreams come from the
owtside (from the nighc or the sky, or through the window fromy the lights
outside).  They also think that dreams remain outside themscelves while
they are dreaming.  Itis as if they were watching a movie, with the action
taking place in their rooms in front of their eyves. Gradually, stage by stage,
children realize that dreams not only are unreal but are invisible, of internal
origin, ol internal location, and possess the other characterisues that adules
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assign to them.They usually complete their discoveries by the age of six
or seven vears, at the beginning of concrete operations.

[Tow do children learn about dreams? - Our first assutuption probably
is that they learn about them fromadulis. When children have mghumares,
pavents reassure them, saying, “Don’t worry, it was only a dream, [t wasn't
real: it was only in vour mind.” Piagetians, however, maintain that children
actually dis cover the various properties ol dreams on theiv own. - Koblberg
(19662), for example, argued that because children master the dream se-
UENCe i an invariant six-stage sequence, i s unlikely that their thinking
is the product of adult 1eachings; adults do not take the trouble to teach
children about dreams in such a detailed, precise ovder. Instead, children
arvive at different concepinalizations on their own, inan ovder of increasing
difficulty,

To gather additional information on the role ol adult teaching, Kohl
berg (1966a) administered the dream interview to children inan aboriginal
society in which the adults believe thar dreams are real (the Atayal on
Formosa).  Despite the adules” beliets, these children seent to progress
through the stages in the same order as American or Swiss children. That
is. they first discover that dreams are unreal, then that they ave invisible,
and so on. Finally, when they veach the last siage, they feel the impact of
the adult views and change their minds, adopting the view that drcams are
veal alter adl. Sull, they initially progress through the dreany sequence in
opposition o any adult beliefs, so aduli views cannot be the sole deter-
minants of thenr learnings.

Summary and Conclusion

Piaget argued that children's thinking during the preoperational pe-
riod is very ditferent from that of older children and adults. Preopera-
tonal thinking is characterized by cgocentrism, animisn, moral heteron-
omy, i view ol dreams as external events, a lack of classilication, a lack of
conservation, as well as other atributes that we have not had the space 1o
COVCT.

The list s a long one, and one might ask, “What do all these char-
acteristics have in common?”  The question is central to Piaget’s theory,
[or it maintains that cach developmental stage has a basic unity. Unfor-
tunately, Praget did not give as much atenton o this question as we would
like. bt most ofien (e.g., 1964a, pp. 11=60), he ried to link the VArions
preoperational characteristics to the concept ol egocentrisns.

in speech, children are egocentric when they consider maters only
from their own perspective. Animisnr--- the auribution of life to physical
objects—also stems from cgocentrism; children assume thar everything
[unctions just as they do. Similarly, Plaget tried 1o show that young chil-
dren’s conceptions of dreams are refated to egocentrism. - As long as chil-
dren are egocentric, they fail 1o realize the extent to which cach person
has private, subjective exper iences such as drecams. I the realin of movals,
(urthermore, cgocentrisim goes hand in-hand with moral heteronomy.
Young children regard rules from only one perspective, as absohues handed
down from above. They do not vet see how rules are based on the mutual
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agreements of (wo or mere actors attempting 1o coordimate their dilferent
objectives 1 a cooperative way.

There is also alink between egocentrism and children’s performances
on scientific tasks, such as the experiments on conservation.  Just as the
cgocentric child views things from a single perspective, the child who fails
1o conserve focuses on only one aspect of the problem.  For example, when
waler is pourcd from one glass o a shorter, broader one, the child
“centers”™ on a single siriking dimension—the difterence in height. The
child cannot “decenter” and consider two aspects of the sitnation at onee,

Children ar the level of concrete operations ave able to consider two
aspects of a problem simultancously.  In thenr soctal interactions, they
consider notonly what they ave saying, but the peeds of the listencer. When
they perform conservation experiments, they consider not only the most
visible change but compensating changes. Thus, the ability 1o simulia-
neously coordinate two perspectives forms the basis of both social and
scientific thinkig (Praget, 1917, pp. 156-066).

PERIOD 1V. FORMAL OPERATIONS
(11 TO ADULTHOOD)

At concrete operations, children can think svstematically interms ol “men-
tal actions.”  For example, when water is poured into a new glass, they can
tell us abour the nuplications of reversing the process, without actually
performing the activity, THowever, there s a limit to such abilities. "They
can think logically and systematically only as long as they refer 1o tangible
objects that can be subjected 1o real activity (Piaget, 196:1a, p. 62),

During [ormal operations, in contrast, thinking soars into the realm
of the purely abstract and hypothetical. The capacity for absoract reason-
ing can be seen in responses to questions such as the following: 1f Joc is
shorter than Bob, and Joc is taller than Alex. who is the tallestz - At the
level of concrete operations, children can handle this problem only if they
actnally place people inorder and compare their heighis: hevond this, they
simply guess. At the level of formal operations, however, adolescents can
order therr thoughts in their minds alone (196-1a, p. 62).

Piaget was most concerned with the capacity to reason with respec
10 hypothetical possibilities.  In one experiment (Inhelder and Piager, 1955,
pp. 107--22), children were given four flasks containing colorless liquids,
labeled 1, 2.3, and 1. They also were given a small container ol colorles:
liquid, labeled g0 Their task was to mix these liquids 1o make the color
vellow,

At the level of preoperational intelligence, children rypically made a
mess.  They poured the liquids in and out of the boules ina haphazard
way.

At the level of conercte operations, children’s actions showed more
organization. A typical strategy was 1o pour g into cach {lask: g into 1, ¢
into 2, g o 3, and g into 4. Towever, they then gave up. When ques-
tioned, these children usuathy said that there wasn't anvihing more they

conld do. Thus, their actions revealed some organization, as we could
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have expected from their systematic behavior ou ¢ mservation tasks, on
which they can think in terms of two dimensions at once. But they en-
tevtained only a limited range ol possibilitics.

At the level of formal operations, the adolescents worked systemati-
cally in terms ol all possibilities. Some started out by trving various com-
binations and then realized that they had better make sure that they would
include all possible combinations, so they wrote them down bhefore acting
any harther.

When adolescents think about the various possibilities inherent in a
sitnation beforchand and then systematically test them, they arve working
like true scientists.  For example, a 1eenage girl might decide to test the
effects of a new soil for plants. At the level of formal operations, she does
not just put new soil into one plant and old soil into the other and watch
them grow; she considers other possibilities. Perhaps these two plants
would have grown to different heights anyway, hecause of individual dif-
ferences, so she obtains several plants and examines the average effects of
the different soils.  Perhaps the sunlight also has an effect—so she makes
surc that all plants have the same lighting. Perhaps the amount of water
is also important-—so she controls for this variable too.  The essence of
such reasoning is that one is systematically thinking about hypotheses. One
is not just entertaining a new possibility but is isolating one hypothesis by
controlling for the effects of other possible variables.

As with the other periods, Piaget introduced logico-mathematical mode
to describe formal operational thinking. These models are in some re-
spects similar to those that apply to arhier developmental levels, bur they
also go bevond them.  The models arc very complex, and we will not
attempt 1o cover them here. Itis important 1o note, however, that at the
level of tormal operations, thinking reaches its highes degree of equilib-
vium. This means, among other things, that the various operations arce
more tightly interrelated and that they apply 1o the widest possible field
ol application—the realm of hypothetical possibilities.

Although Praget limited most of his rescarch on adolescents to math-
ematical and scientific reasoning, he did specutate on the role ol formal
operations in the adolescent’s social life (Inhelder and Piaget, 1955, Ch.
18). Unlike the conerete-operational child, who lives primarily in the here
and now, adolescents begin 1o think about more far-reaching problems-—
about their futures and the nature of the society they will enter. In this
process, their new cognitive powers can lead 1o a striking idealism and
wopianism.  They can now grasp abstract principles and 1deals, such as
liberty, justice, and love, and they envision hypothetical socictics very dif-
ferent from any that presenty exist. ‘Thus, the adolescent becomes a
dreamer, constructing theories abont a better world.

Piaget believed that suelr idealistic and utopian thinking carries with
it a4 new kind of egocentrism. To [ully appreciate this new egocentrisi,
we must review how egocentrism appears whenever the child enters a new
realm of intellectual life. At first, infants are egocentric in the sense that
they have no conception of the world apart from their own actions.  Ix-
rernal objects have no permanent existence of their own. Only at the end
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ol the sensori-niotor period do children decenter and situate themselves
in a world of permanent objects, of which they are only once.

At the nexi level —that of preoperationat thought- - children enter a
new, vastly enlarged world-—once that includes language, symbolic repre-
sentation, and communication with others.  Children onee again become
cgocentric and have difliculty considering more than their own immediate
perspective.  Gradually, they decenter and learn 1o cousider alternative
perspectives—as long as they are thinking about concrete objects imme-
diately before them.

Finally, adolescents enter a broader world yet—the world of possi-
bilities—and egocentrism reappears. This time egocentrisin is secn when
adolescents antribute unlimited power to their own thoughts. They dream
of “a glorious future or of ranstorming the world throngh Ideas™ (1955,
p. 346), without attempting 1o test out their thoughts in reality. The final
decentering comes about, in Plaget's view, when adolescents actually take
up adult roles.  They then learn the limits and resistances 1o their own
thoughts.  They learn that a theoretical construction or a utopian vision
has value ouly in relation 1o how it works ont in reality,

THEORETICAL ISSULS
The Stage Concept

Many psychologists use the term stage looscly, as merely a convenienu
device Tor summarizing their findings. This, however, is not the case with
Piager.  As Kohlberg (1968) stressed, the Plagetian stage concept implies
several stroug positions on the nature of development.

First, in a rigorous stage theory, the stage sequence should be invar-
iant.  People will proceed through the stages at different rates, and some
may not reach the highest ol Plaget's stages: but 1o the extent that they
move tough them, they will proceed in order.

Second, stages imply that growth is divided into qualitatively different
periods. I intellectual development were a continnous, quantitative pro-
cess, any division into separate stages would be arbitrary (Flavell, 1963,
p- 19). For example, if knowledge can be scored from 0 1o 100, then any
division into stages at 40, 50, and 70 makes no more sense than anv other
series of cut-ofT points.  Plaget, however, believed that thinking at different
tmes is organized along qualitatively dilfereut lines. Thinking at conerete
operations, [or instmce, is qualitatively different from that at formal op-
crations (it is logical insofar as it refers to concrete objects and activities,
but it is not yet truly abstract and hypotheticat). Conscquently, there is a
natural, valid distinction between the two periods.

Third, stages refer to general characteristics. - Kohlberg liked 1o dhs-
cuss this point by asking the following question: At the age of four,a child
cannot copy a diamond. At the age of five, the child can. 1las the child
reached the diamond-copying v:_m.r,‘ Kohlberg explained that this pro-
posal sounds somewhat silly because diamond copying is oo specitic 1o be
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called a stage. 16 we were 1o call cach particular achicvement a stage, we
would have thousands ol stages. 1t is more appropriate (o say that the
child has reached a new general stage ol perceptnal-motor coordination
that permits him or her to do many new things.  Similarty, Piaget's stages
refer 1o general patterns of thought, and if we know that a child is in a
particular stage, we should be able to predict behavior across a wide varie v
of tasks.  This is not completely true, lor children may be at somewha
ditferent stages indifferent aveas (e.g., in scientific versus social reasoning).
Piager called such nregularities decalages. 1owever, there should be a
substantial uuity i performances at each general period.

Fourth, Piaget (Inhelder and Piaget, 1955) believed that his own stages
represent hicrarchic integrations. 'That is, the lower stages do not dis-
appear but become integrated mto, and in a sense dominated by, new
broader frameworks. For example, a teenage boy who hegins using {ormal
operations can stll use conerete operations- -he can still veason system-
atically about concrete, visible events, Towever, he now realizes that these
events are only a part ol a wider vange of theorctical possibilities, and he
will prefer o approach difficult problems with this wider range in mind,

Fifth, Piaget, like other vigorous stage theorists, claimed that his stages
unfold in the same sequence in all cultures, This proposal _._.Q_:c:__«
puzzles readers. Don't different cultures weach different beliefs, particu-
farlv with regird 1o morals? - We will take up this issue in the next chapter,
butin geneval the Piagetian answer is that the theory is not concerned with
specitic beliefs but with underlving ¢ :x:::,c capacities. Thus, young chil-
dren, regardless of __:.: cultural beliels on matters such as sex or fighting,
will base their views on what thev think authority condones or _:::f__n
[t 15 not until adolescence, when voung _vc:_v_c acquire formal operations,
that they will give abstract, theoretical treatises on moral matters, whatever
their i:.::.. _x.._:, {s.

In summary, then, Piaget advanced a rigorous stage theory, which
means that he believed his stages (@) unfold m an invariant sequence,
(h) desaribe qualitatively different patterns, (c) reler 1o general properties
of thought, (d) represent hierarchic mtegrations, and (¢) are culturally
universal. .

Movement from Stage to Stage

Prager devoted a great deal of attention 1o the structures of his lages
and far _.:,, atention to the problem ol movement through them. 726_.,
theless, he had definite views on this topic.
He acknowledged (196:4h) that biological maturation plays some role
:ﬂ.:._:_::c:_. For example, children probably cannot attain coucrete
operations without some winimal maturation of the nervous svstem. How
ever. Piaget said that maturation alone cannot plav the dominam role

because vanes of development depend so much upon where children live

Piagetinns imply thay successive hicrarehic integrations characterize development tor
all the periods except for preoperational thoughr. The logical features of this period do
notseemn to be retained and integrated into any higher structure
tsee [nhelder, 1971,

they are simply overcome:

Plaget's Cognitice-Developmental Theory 123

Children who grow up in impoverished rural arcas frequently develop a
slow rates, apparvently because they lack intellectuat stimulation. Thus, the
cnvironment is also nuportant.

However, it s casy to exaggerate the rvole of the environment, as
learning theorists do. Tc:n:__: speaking, learning theorists believe that
the L:E s mind s primarily @ product of external reinforcements and
caching,. _g_:,na::: concepts, they assume, must be taught by parents,
sachers, and others. Flowever, 1t 1s not at all clear that this is the case, as
we will discuss in the last section of this chapter,

In Piaget’s view, the enviromuent is important. but only partly so.
The environment nourishes, stimulates, and challenges the child, but chil-
dren themselves build cognitive struciures.  As children seck out the en-
vironment, they encounter events that capture their mterest. Thev are
particularly intrigued by events that are moderately novel, events that do
not quite correspond 1o their pass n,z_::‘:::wc Children then adjust their
actions to learn about these events, and in the process they build new wavs
for dealing with the world. For example, we saw how a lintle boy was struck
by the way water sprayed outward when he placed his hand under it e
then adjusted his hand up and down 1o learn more about it, and as he did
s0, he probably learned a litde about the efficacy of acuvely experimenting
with different actions to sce different results ?_H:JA. 5 of sensori-moror
development). Insuch behavior, it is not the environment that soructures
the child's mind, but the child who develops new schemes.

Lixperiences that promote cognitive development, in addition, are not
only interesting, but usually place the child i a state of conflict. Tor ex-
ample, an mfant might be unable 10 grasp an object because an obstacle is
in the way.  The child needs to invent @ new soructure- -a means-cnds
retationship—10 obtain the object. "T'he child assimilates new objects by
making accommodations that build new cognitive structures.

The concept of conflictis involved in a fairly recent model of devel
opmental change that Plaget called equelibration (1964h). We already have
discussed the essence of this model, without using its name, when we de-
scribed how children achieve conservation.  For example, a linle givt sces
aball of clay clongated and mitially thinks that the amount has increased.
Alter a while, however, she considers the clav's narrow widih and thinks
the clay has shrunk. Thus, she perceives something that confradicts her
imitial view.  When she thinks abour both the length and the widdh, she
becomes confused.  'his contlict motivates the s,_:_; to realize that one
change cancels out the other, leading to the discovery ol conservation,
Piaget's equitibration model tries 1o :,fi_ﬁ: numerical probabilities 1o the
chances that the child will consider one dimension, then the other, and
fimally both.

In philosophy, Piaget's equilibration mode! would be called a dialec-
tical theorv. Dudectical ::S:_ holds than change occurs when our ideas meet
with counterevidence that motivates ns to ::._::_::, new and berter ideas

Another source of new, conflicting information is the social environ-
ment. For example. preoperational children overcome egocentrisim when
they mreract with peers, with whom they ger into arguments and conflicts.
T such interchanges, they learn that others have views different from their
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own, and they also learn to coordinate different interests to hehave i a
cooperative fashion. This ability to coordinate viewpoints may aid in the
growth of scientitic thinking, where the coordination of dimenstons 1s also
important (Piaget, 1947, pp. 156--66).

Piaget, then, tried o indicate dilferent ways in which nteresting and
contlicting picces of information lead children to develop new cognitive
structures. 1t is important to emphasize that development is always a
spontancous process. It is the children themsclves who assimilate new
information, resotve contradictions, and construct new cognitve structures.

MPLICATIONS FOR EDUCATION

Piaget did not write extensively on education, but he did have some rec
ommendations.  Essentially, lus overall educational philosophy is similar
1o that of Rousscau and Montessori.  For Piaget, too, truce learning is not
something handed down by the teacher, but something that comes from
the child. It is a process of spontancous invention and discovery.  This
is clearly true of infants, who make incredible inteliectual progress simply
by exploring and manipulating the environment on their own, and it can
be true of older children as well.  Accordingly, the teacher should not try
1o impose knowledge on the child, but he or she should Fnd materials that
will interest and challenge the child and then permit the child o solve
problems on his or her own (Plaget, 1969, pp. 151-53, 160).

Like Rousscau and Montessori, Piaget also stressed the importance
of gearing instruction to the child'’s particular level. He did nor agree with
Montessori's maturational view of stages, but the general principle stll
holds: The educator must appreciate the extent 1o wlich children’s interests
and modes of learning are different ac different tmes.

Sav, for example, a boy is just entering the stage of concrete opera-
tions.  He is beginning to think logically, but his thinking is still pary tied
1o concrete objects and actvities, Accordingly, lessons shonld give him
opportunitics to deal actively with real things. If, tor example, we wish
to teach him about fractions, we should not draw diagrams, give him lee-
tures, or engage him in verbal discussions. We shonld allow hini to divide
concrete objects into parts (Flavell, 1963, p. 368). When we assume that
he will learn on a verbat plane, we are being CEOCCNITIC; WC Are assuning
that he learns just as we do. The vesult will be a lesson that sails over his
head and seems unnatural to him,

It might appear that this principle—tailoring education to the child’s
own stage-—is self-evident. Unfortunately, this is not always so. - A case
in point was the wave ol curvicular relorms that the naton imittated in the
Jate 1950s and 1960s in response to the Soviet Union's launching of Sputnik.
To try to catch up with the Russians, cducators mtroduced the “new matly,”
“new science,” and other studies designed to teach children abstract, the-
oretical reasoning at very voung ages.  Initially, this scemed to be a great
idea, but the new curriculum was not very successful, The reason, ac-
cording 1o Kohiberg and Gilligan (1971), was that it attempted to teach
voung children, largely at the level ol conerete operations and lower, idcas
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that asstune capacitics that are only attained at formal operations. The
curricular reforms began with an adult conception of what children should
lecarn and ignoredd children’s own cognitive levels.

Beginning in the late 1970s and carly 1980s, we witnessed a simtlar
trend- a end that continues today.  Our nation’s leaders, worried tha
the United States was losing its techmological leadership to the Japanesc,
began calling tor a new excellence in education.  Pareuts, 100, became
anxions about their children's future and wanted ro give them an carly
academic start.  One result has been more and more academic struction
at younger and younger ages-—all the way down to kindergarten and even
sarlier. David Elkind (1981, 1986), a Piagetian, has led a small but growing
protest against this twrend.  Five-year-olds, Elkind poits out, learn pri-
marily through play and direct sensory contact with the envivomment; for-
mal instruction, including workbooks, worksheets, atd papers, does not
cotncide with the voung child's natural modes of learning.  Farly formal
mstruction, Llkind argues, primarily teaches young children that learning
is stressful and unmatural.,

1t is not always casy 1o {ind the educational experiences that are most
natural for a given child. A knowledge of cognitive slages can help, but
children are sometimes at difterent stages in different aveas (Piaget, 1969,
p. 171, What is needed is sensitivity and flexibility on the teacher’s part---
a willingness 1o look closcly at the child’s actions, 1o learn {rom the child,
and to be gaided by the child's spontancous interests (Ginsburg and Opper,
1988, p. 239). For active lcarning always presupposes interest (Piaget,
1969, p. 152).

Like Rousscan and Montessort, then, Plaget believed learning should
be a process of active discovery and should be geared to the child’s stage.
ITowever, Praget disagreed with Rousscau and Montessorl on one point.
Piaget saw much greater educational value in social interactions.  Children
begin to think logically-—10 coordinate two dimensions simultancously -
partly by learning to cousider two or more perspectives in their dealings
with others. Thus, interactions should be encouraged, and the most ben
cficial onces are those i which children feel a basic equality, as they most
often do with peers.  As long as children feel dominated by an awthority
who knows the “right” answer, they will have difficulty appreciating dif-
ferences in perspectives. In group discussions with other children,
contrast, they have a better opportumity to deal with different viewpoints
as stimulating challenges 1o their own thinking (1969, pp. 173 -80).

Kamii’s Constructivism

There have been several attempts to bring Piaget’s ideas o the
classroom, particularly the preschool and the carly grades (DeVries and
Kohlberg, 1987, Ch. 3).  Some educators have focused on Praget's tasks,
attempting to teach conservation, classification. and so on. Others have
been more concerned with the spirit of Plaget's theory.  Aninspired pro-
ponent of this approach is Constance Kamii (Kamii and DeVries, 1977,
Kamii, 1985).

Kamii begins with the Piagetian premise that real cognitive growth
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only occurs when children construct their own knowledge.  Children need
opportunities 10 figure things ont on their own. They will not do this,
Kamii has found, if teachers use worksheets and tests. These practices
make children so worried about geuing the “right answers,” the answers
that the reacher will mark as correct, that they dow’t think problems out
(or themselves.  Instead of worksheets and tests, then, tcachers need 1o
provide experiences thar children will find so interesting and meaningful
that they will work on them for their own sake. Such problems, Kamii
says, can be found throughout children’s daily lives.  For example, first
graders will enthusiastically work on arithmietic problems as they come up
during card games, keeping score during outdoor games, voting on class
decisions, and taking atendance.  During such activities, the teacher can
ask questions that further stinmlate the child’s interest in avithietic,  1f
children are plaving sofiball, the teacher might ask: How many points do
vou need 1o reach 112 1t a child brings pudding for the class, the teacher
might ask: Are there just enough cups for all the children?  The teacher’s
questions set the children’s minds in motion, but the teacher always leaves
the problem-solving 1o the children themselves. "The teachier should even
respect the children’s “wrong answers.”™  For it is better for children o
come up with 2 wrong answer that is their own than to feel that they ninst
i (o an adult to know what is correct (Kamii and DeViries, 1977; Kamii,
1985, pp. 1619, 119-21, 161-65).

Kamit applies her approach to nearly every aspect of school Iife, in-
cluding “discipline problems.” If some children get imo an argument
during a card game, the tcacher should resist the impulse 10 step in and
solve the problem for them. Instead, the teacher might ask: Can you think
ol a way that would be fair 10 everybodyr  (Kamii, 1985, p. 48).  In this
wayv, the teacher prompts the children themselves 1o work on a question
of justice,

Piagetian reaching, Kamii (1973) says, often meauns giving children
more thne 1o work on problems than schools usually do. Kamii tells, for
example, about lessons in specilic gravity.  Children in the clementary
grades are usually surprised to see that a pin sinks i water whereas a block
of wood (which is larger) floats. And it usaally rakes children some time
to figure out why this is so. Teachers are therefore tempred to expliin
the answer to their pupils, especially when the tcacher wants 1o move on
1o a new lesson. But Kamn urges the teacher to wait, 1tis far betier, she
savs, lor the chitdven 1o keep thinking and wondering about the matter
thi “to be rold the answer and o learn incidentally that the answer alwavs
comes from the teacher’s head™ (1973, p. 225). )

Kamti has done some preliminary evatuation vescarch on her method
of reaching artthmetic to first graders.  She has found that on tests her
children do about the same as those taught by conventional methods, buy
her children are much more independent minded. When a teacher tried
to hetp wgivh with a hint, the givl said, “Wait, 1 have 1o think it in my own
head” (1985, p. 235). To Kamii, such responses are very encouraging.
Like Montessori, Kamiiis less interested in the amount of knowledge chil-
dren gain than i then desire to think tor themselves.
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EVALUATION

Since about 1960 Piaget has stimulated a vast amount of rescarch and
theoretical discussion.  We cannot sunmmarize all of it herce, but we can
look at some trends and issues. 1 will organize this section around some
hasic questions.

Has Research Supported Piaget on His Tasks?

As mentioned in the Introduction, Plaget's own rescarch has been
criticized for its scientific shortcomings.  For example, he based some con
clusions only upou obscrvations of his own three children—hardly a rep-
resentative sample. Consequently, when Plaget was rediscovered in the
carly 1960s, manv people wanted (o see il they could replicate his findings.

Stage sequences. On the whole. the replication research using Pi-
aget's own tasks has supported his stage sequence. That 1s, children a__:
secm 1o move through rthe substages, stages, and periods in the order
which Piaget initially found.  Tis stages have held up particularly well for
the sensori-motor period and for scientific and mathematical reasoning
with respect to the later stages (Almy er al., 1966; [.ovell, 1968; Corman
and Escalona, 1969: L. Evans, 19750 Neunark, 1975). The results have
heerr somewhat less clear-cut for Piager's stages of social thought, such as
animisi (Loolt and Bartz, 1969), moral judgment (Kohlberg, 196:4), and
cgocentrism (Damon, 1083, pp. 120-21), but in general younger children
do differ from older children as Piaget found. "This replication rescarch,
it should be noted, has typically used Piaget's own tasks. A bit later we
will mention some studies that have questioned Piaget’s conclusions by
modifving his tasks.

Stage generality.  Although Plaget’s sequences have received support.
his position that stages are general modes of thought has fared less well.
That is. vescarchers have found rather fow correlations among rasks that
shonld tap the same general stages of thinking (Flavell, 1977, p. 218; Gel-
man and Baillargeon, 1983, pp. 169-72). For example, a child who demr
onstraics conservation ol liquid might not exhibit the grasp of class inclusion
that would scem to go along with it. Piaget himself vecognized thar children
will 1aster different tasks at diftevent rates- —he called such imevenness
decalage It he implicd more consistency than has been found. On a
more promising note, there is some evidence that A.:_,_,n_,«::w:,f. across 1asks
are higher when children ave firmly within a general period than when
they are in a transitional state (Uzgiris, 1961).

Pointing 1o these largely negative findings, many contemporary psy-
chologists say we should abandon Piaget's stages altogether (see Flavell,
1985, pp. 75-93). Children, these psychologists say. do not go throngh
anv general periods during which their thinking veflects broad mental
structures. Instead, they snnply learn a variety of rask-specilic skills and
strategics.  Children learn arvithmetic skills, reading skills, commimication
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skills, and so on, and there are no general mental soructures underlying
them.

This rejection of Plagetan stages has become very popular in psy-
chologyv, especially ::c:m.::vu,n who study ncn::_:::::hc_:_v:_n._. models
Nev c_:: less, such a rejection is very premature.

Consider the child during the ages five 1o sceven.  Sheldon White

(1965, 1970) and others (c.g., Kegan, 1985) have accumulated a wealth of

evidence that suggests that children undergo important psychological changes
during this period. "The changes involved in this feve-to-seven transition go
far beyond responses to Plageuian tasks: they include behavior in a variety
of learning and social contexts.  Prior 1o this shift, children are generally
impulsive, distractable, and full ot fantasy.  Atterward, they are much morve
rational, logical, and sclf-contained. Thus, there seems 10 be a general,
stagelike transition occurring at this tme, >:ﬁ_. as White observes, Piaget's
theory is one that can help explain it Children may begin to approach life
inamore rational, conceptual manner because they are developing concrete
operational thought.

We see, then, that Plaget's stage of concrete operations has gr
potential value.  Tudoces, to be sure, require some reworking (on the matter
of internal consistency within Plagetian tasks).  But it is too valuable to
dismiss.  In our A_E_v: ron _:_50: we will again discuss how S;nﬁ::

stages may help us understand very general changes ar diffevent points in
:7..

Do People Reach the Highest Stages?

A rather surprising finding is that most adults do not regularly dem-
onstrate the highest stages ol formal operations on Piaget's standard tasks.
Most middle A_;,, adults employ formal oper ations only some of the time
(Nciark, 1975 Kuhn et all, 1977), and in many small village and tribal
A.c:::::._:c., many adults bavely use any formal operations at all (Dasen,
1972: Cole and Cole, 1989, P- 566). These findings do not necessarily
2:::::2 Piager. There is no theoretical reason why all people must reach
his highest stages: perhaps their thinking has not been sutficiently chal-
lenged to move up 1o this level. Nevertheless, the findings are puzzling.

Piaget (1972) attempted o account for these findings. 1tis likely, he
said, thar most people attain some degree of formal operational __::_C:T
but they employ formal operations primarily in arcas of special interest or
abilitv. An automobile mechanic may not think i a Tormal, theoretical
manner about philosophy or physics but does use formal operations when
trouble-shooting a car.  An cager young law student might not cmploy
formal operavions when faced with a problem in chemistry but does so
when discussing consttutional issues. - Similarly, Tulkin and Konner (1973)
suggest thar adults in small, tribal societies might fail to demonstrate formal
operations on Piagetian tasks of mathematical and scientilic reasoning, but
they employ them when working on problems of vital importance to them.
For example, when Kalahari bush _F.:_v_: discuss animal tracking, they
advance and weigh hypotheses in wavs “that tax the best mterennal and
analviic capac ::._m of the human mind™ (Tulkin and Konner, 1973, p. 35).
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Piaget conceded, then, that at the highest stages people will not dem-
onstrate a great deal of consistency across intellectual tasks - certainly not
the same degree of consistency y that one expects at the carlier stages.  Iu-
stead, people employ the _:m._:; stages ol thinking primarily in their arvcas
of strongest interest,

Do Children Really Learn on Their Own?

Perhaps Plaget's most controversial claim is tha cognitive develop-
ment is a spontaneous process.  Children, he savs, develop cognitive struc-
tares on their own, without ;:.Q._ teaching from adults. "The most incou-
testable evidence for spontancous learning comes from Plaget’s observations
on infants, who make enormous intellectual progress simply by exploring
the envivonment, before anyone takes the trouble to educate them.  Once
we begin teaching, in fact, we often seem to stifle the child’s natural cu-
riosity.  In school, children become distinterested, lazy, rebellious, and
frightened of fallure. "The nmajor task ol education, it would seem, would
be to liberate the bold curiosity with which children enter life.

When Piaget said children learn on their own, he did not mean that
they learn i a vacuum.  Other children can stimulate and challenge the
child’s chinking, and 1t would scem that adulis can do the same.  As we
have seen, Kamii asks children stimulating questions that start them think-
ing.  But Piager did not believe that s _E_,_:A:_M:A:, productive 1o try to

ach chitdren right answers or procedures.  Instead, real learning comes
from experiences that arouse children’s curiosity and give theur the chances
to work out thenr solutions on their own.

Nevertheless, many psychologists, particularty American psycholo-
gists in the learning-theory tradition, believe that adult 1 teaching is more
unportant than Piaget thought. 'T'o demonstrate this, they have devised
number of “training studics,” most of which have tried to teach conservation
to tour- and five-year olds.

A major finding is that conservation is surprisingly difficult (o teach
(Flavell, 1963, p. 377; I Evans, 1975; Lichert et al, 1977, pp. 176--79).
1t is ditficult, lor example, to teach conservation by simply explaining and
reinforcing the right answers.  And if one doces succeed on one task, the
ability does not always generalize to new tasks. Further, the teaching does
not always cut very H_Q.t People have told me how they had ;_v_f:::_,
taught a child to conserve liquids: however, when they :: n ottered the
child a choice between liguids he or she liked 1o drink (e, g.. a soft drink),
the child insisted on taking the larger glass.

Nevertheless, it does scem that conservation can be taught.  In the
first quite successful experiment, Gelman (1969) taught children to con-
scrve number and length by reinforcing them for attending 1o the mosi
relevant stimuli——for example, the number of objects in a row rather than
the row's length. "The training worked, and, furthermorce, 60 pereent of
the children showed an immediate new ability (o conserve substance and
liquid.  However, Gelinan's training procedure was laborions.  The train-
ing lasted two davs and consisted of 192 tjals. One wonders whether such
methods accurately reflect the ways in which the children master conser
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vation in their daily lives.  One also can wonder about the eflect of such
training on children’s feelings. When children solve problems on therr
own, they gain confidence their abilities to make discoverics.  When
thev undergo an intensive training program, in which they are consistently
reinforced for responding in a nanner in which they would not ordinanly
respoud, they might learn to mistrust their own powers ol thought.

Piaget (1970) added sonme additional thoughis that are velevant heve.
We frequenty assume that spontaneous development is undesirable be-
cause it is slow: direct teaching seems good because 1t can speed things up.
Piaget, however, pointed out tha when Gruber examined the developmen
of object permanence in kitens, he found that they progressed through
the sequences at a much faster rate than human infants. Yt kittens “do
not progress any further and one may wonder whether the slower rate of
progress does not ... niake lor greater progress ultimateh™ (p. 1TH, Plaget
lso observed that it took Darwin a remarkably long time 1o formulate his
basic ideas, and Piaget wondered whether slowness may sometimes be one
of the conditions of fruitful invention.  "Thus Plaget questoned the as-
sumption that slowness is undesirable, and he further speculated that each
child might have his or her own optimal rate for making the transitions
through the stages.

Does Piaget Make the Young Child Appear
Cognitively Inept?

During the last two decades a nmumber of psychologists, many of whom
had conducted training studies (c.g., Gehman, 19795 Bryant, 1974), have
mounted another attack.  Piaget, they charge, makes the young child ap
pear cognitively inept. Piaget's description of preoperational thought, in
particnlar, focuses on the child's shortcomings; the voung child fails 1o
conserve, cannot classify objects, is egocentric, and so forth. "This picture,
the eritics contend, is far 1o negative and pessinnistic. They believe that
if we simplify Plaget's 1asks, or render them more familiar to children, or
give children various kinds of pretraining. young children will demonstrate
many of the rational capacities of older children and adults.

For example, Borke (1975) suggests that young children are not as
cgocentric as Plaget implied. 1ler research indicates that although threc-
and Tour-year-olds have ditficulty on Piaget’s mountain task, they can per-
form less cgocentrically on simpler versions ol the task.  Other rescarchers
have produced similar findings. 1t scems, for example, that even many
two-vear-olds know that the side of a4 cube they see s different from the
side e person facing them sees (sce Gelman and Baillargeon, 1983 and
Sroute and Cooper. 1938, pp. 35859 tor summarics of this rescarch).

Investigators have also tried to demoustrate that voung children can
think rationally on mathenuatical and scientilic tasks.  Gelman (1972), for
example, suggests that voung children have some capacity fo couserve
number,  Piaget, vou will recall, showed that when we shorten or lengthen
4 row ol objects, preoperational children believe the number is changed.
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They scem more influenced by the pereeprual configuration—the way the
row looks—than by logic or pumber.  In Piaget’s studies, however, the
rows oflen contained as many as cight objects. Gelman, in contrast, pre
,f.,t:_hﬁ_ three- 1o five-year-olds with smaller sets of objects—1two, three, ol
four objects—and found that children ignored changes in length and con-
tinned 1o base their judgments on number alone. Thus, they displaved
conservarion with these small sets. \ ;

Gelman's findings, we might note, do not necessarily contradict Praget.
It may be that changing such small rows produces very litde perceptual
change, so we do not know il voung children can ignore _%._,i._:::_ changes
in favor of logic or number.  Still, Gelnan has shown that voung children
are beginning to think v numerical terms. They are not, she says, as
incompetent as Piaget claimed. \

In another kind of experiment. Bryant and Trabasso (Brvant, 197:1)
tried 10 show that the young child's difficultics with logical inferences are
really problems with memory.  Piaget had shown that even though the
child sces that stick A is shorter than stick B, and thar B is shorter than €,
the child canmot logically infer that A must be shorter than G Bryvant and
‘_A_,:r.;mx? however, hypothesized that the young child sumply ::\,ﬁ.c; the
carlier comparisons.  They therefore trained children to remember them,
and they fonnd that the children did subscquently scem ¢ wible of logical
mfercnce. Once again, then, the young child seems less iMogical than Piaget
suggested. .

. These are a few of the studies that question Piaget's characierization
of the young child’s mind.  These and many other studies suggest that
children as young as three or four years alrcady POSSess some of the ca-
pacitics of adults.  The rescarch, it should be noted, has met with some
criticisim, and the findings generally secem more convineing in some arcas
::_: it others. The findings do indicate that voung children are not
invariably egocentric. Thev may be generally more cgocentric than older
r.‘r::_,...: or adults, but their cgocentrism varies :,::._ task to rask.  The
_:_::_Ez with respect to conservation and other kinds of scientific reasoning,
i contrast, are often less convincing.  On these tasks the voung child’s
_,A::C::_ capacities scem, as Gelman (1979) hersclf admits, (ragile and dil-
frcult _c,c_.r,:_ evertheless, she and others contend thar voung children
can exhibit the beginnings of rational thought. and Piaget was therefore
wrong 1o portray them as cognitively inept.

Late his carcer Piaget responded brictly o this charge that he had
ﬁ._::u:.:,_,_._\..i voung children too negatively, He pointed out (1970) that
preoperational thinking also contains some positive components. lor ex
ample, children during this period recognize qualitative identities, such as
the fact that they are the same person as when they were babies. Never-
theless, Plaget continued o maintain that _:A.:_:.,_:.:wo::_ thought s, onthe
whole, prelogical, static and pereeption-hound, irreversible, (ull of errors,
:__:_ so on.Thus, he never really made a strong reply ro the charge tha
his view ol preoperational thought was negative and pessimistic. ,

What I would like to do in the following paragraphs is consider this
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problem from a broadly developmental perspective, as Iimagine Roussean
or Werner might have done. First of all, we may note that Plaget's critics
seem Lo equate a “positive”™ and “optimistic” view ot childhood with carly
and rapid development. We might ask, as Rousscau did, why it is nec-
cssarily pessimistic to observe that the development ol logical structures
takes time.  Piaget himself made this point in response to the tramng
studics, and he might have repeated it herc.

Furthermore, Piagets critics assume that thinking 1s good msolar as
it is as rational and logical as ours.  They never seriously consider the
possibility that the child’s thoughtis quatitatively different. Piaget began his
rescarch with this possibility in mind, and he provided a compelling picture
of how preoperational thought is difterent. Tt is governed by perception
rather than logic, it is animistic, and so on.  Thus, Piaget might have
pointed out that preoperational thought is not so much inferior to aduly
logic as it is a qualitatively different way of viewing the world.

However, Piaget never developed this point. Instead, he became so
concerned with comparing preoperational thought to adult logic thar he
did focus on its deliciencies.  In his writings the voung child consistently
“fails to grasp™ basic notions, “continues to make the same mistake,” and
so on (Plaget and Szeminska, 19410 pp. 142, 13). Praget did not Tully
consider preoperational thought onits own terms and appredate its unigue
virtues. I particular, he overlooked Werner's insight that a perceptual
and animistic (physiognomic) oricntation goes hand i hand with an artistic
outlook, and it may be this that the young child is developing.  As indicared
i the preceding chapter, there is evidence (Gardner, 1980) that young
children become amazingly good artists. By the age of six or seven years
they consistently produce drawings that are {resh, vital, and beautifully
organized.  After this age their work becomes more geometric, wooden,
and lifeless. Tt seems that logical imtelligence is taking over.  Morcover,
the voung child’s vich fantasy lile and theatrical playtulness also correspond
(o a mental organization that is more akin to the arts than 1o Jogic.

What Piaget might have said, then, is that cach period has its own
kind of perfection and must be considered inits own terms. ‘The young
child may not be much ol a logician, but this may not be what the child is
priwarily about. Young children are developing more of an artistic ori-
entation, and the orientation they develop is so naturally graceful and lively
that many great artists have said that they constantly try to recapture It
(Gardner, 1973, p. 21). Scientists, too, may implicitly recognize the special
qualitics of preoperational thought. As Werner observed, sacmibic -
spiration may begin with a return 1o perceptions and intuitions that are
filled with teelings, tantasy, and imagination.  Unfortunately, Praget be-
came so preoceupied with formal logic that he neglected such possibilities.

In summary, then, Piager did portray preoperational children oo
negatively, focusing on their logical deficiencies.  Towever, the hest way
10 balance the picture is not necessarily 1o follow his critics’ lead and ry 1o
show that voung children’s thinking is nearly as logical as ours. Instead,
we need 1o consider the possibility that voung children’s thinking has its
own qualities and distinetive virtues.
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Conclusion

We sce, then, thar there are many criticisms of Plaget’s theory,  In
Jater chapters we will discuss the debates that other major theorist — Ban-
dura, Vygotsky, and Chomsky—have had with Piaget.  For the present
though. it is worth noting that nearly everyone pits his or her ideas :ﬁw:.:u,_,
._v_m_xo_.,. This initsetf is a testament o the stature of’ Plaget's theory 7 And
it 1s a good bet that when all the dust clears, Piaget’s theory will v,.::_m:::__

For whatever its weaknesses, it captures essential aspects of cognitive de-
velopment,




