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A Piagetian preschool emphasizes the child's active

construction of mental images rather than passive association of
words and pictures with real objects. The role of the teacher is
neither to dictate good behavior nor to transmit ready-made
predigested knowledge. Her role is to help the child to control tis
own behavior and to find things out as a result of his own curiosity
and exploration. The child builds knowledge through his own actions

on objects,

using object feedback and his own reasoning processes. To

accomplish this task, the teacher selects a variety of objects to
give a range of possible activities from which the child can choose.
The teacher diagnostically picks up on the chilad's interests by
making suggestions and asking guestions. Piaget'!s distinction among
physical, social, and logico-mathematical knowledge and
representation guides the teacher in deciding when to answer a
child's specific questions and when to leave the question open for
the child to find the answer. The basic principle to keep in mind is
that play is the most powerful ally on the teacher's side. A
curriculum which reflects an understanding of the nature of
intelligence from Piaget'!s biological perspective will define its
long-term goals first and then proceed to conceptualize its

short-term goals.

(Author/WY)
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An Application of Piaget's Theory
to the Conceptualization of a Preschool Curriculum*
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As I go on with§ rmy sixth year of studying Piaget's theory, I keep

finding in my own publications statements that reflect a misunderstanding

of the theory. These errors .ca.n perhaps be viewed as evidence of how
different Piaget's theory is from any other theory that is studied in American
universities. The differences are too basic, too numerous, and too complex
to discuss in an hour. Piaget's notions of "perception", "memory", "“tninking",
"intelligence”, "learning", etc., are fundamentally different from the way in
which we usually think about these terms. As I cannot possibly deal with
any one of these topics today, I am forced to be selective and superficial in
sketching the conceptualization of a preschool curriculum based on Piaget's
theory. The conceptualization is by no means complete, as this paper
reflects my views after less than three years of experimentation.

¥ This paper was written for presentation at a conference entitled
"Conceptualizations of Preschool Curricula'" spensored by the Department
of Educational Psychology, The City University of New York, May 22-24, 1970.
It is part of the Ypsilanti Barly Education Progrem, which is funded under
Title III of the Elementary and Secondary Education Act of 1965 (No. 67-042490).
The opinions expressed herein, however, do not reflect the position or
policy of the funding egency, and no official endorsement by the Office of
Education should be inferred. I am grateful to Robert Pever of the ¥Ypsilanti
Public Schools and Rheta DeVries of the University of Illinois at Chicago
Circle for critically reading the manuscript and contributing many ideas, and
to Hermina Sinclair of the University of Geneva, without whom the conceptuali-
zation presented in this paper would not have been possible.
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In order to give the rationale for the objectives of the preschool
curriculur and the methods of teaching that will follow, I would like to
highlight a few of the basic Piagetian nosions concerning the nature of
“intelligence”, "lknowledge", and "Learning", ani the relationship between
cognition and affectivity. The theoretical underpinnings of the curriculum
will be shown in a biological theory of intelligence that encompa.ses the
intelligence of all the animals in the evoluticnary scale at the lower end,
and the intelligence of the humen adolescent at the higher end of the
conbinuum. We can better understand the nature of intelligence itself by
teking & biological perspective, and we can conceptualize our short-term
goals better once we have defined our long-term goals.

Piaget locked for laws of cognitive development in nature, rather
than in the leboratory. His reason was that laboratories may provide
"scientific" data, but they artificially limit what the organism is
allowed to show to the experimenter. The laws of learning derived from the
laboratory mey, therefore, not be valid for education, and they may not
even be valid for rats.

In Blologie et Connaissance (1967), Piaget points out two methods which
must not be used in studying behavior. They are

1. Methods that project into less complex animals structures or
phencmena that characterize more complex esnimals. For example,
we may look at the bobbing head moverants of & parrot and think
that it is bowing to us, when, in reality, these movements are
the sterectyped rexmants of the parrct's desperate attempts to
escape from its cage (Lorenz, 1952).

2. Methods thet overloock the cheracteristics of more complex animals
and reduce the analysis of their behavior to a level that is
eppropriate ifor less complex aniwals. An example is the approach
to human intelligence in terms of what has been found with rats.
In other words, human beings mey learn certain things by associa-
tion and reinforcement, but there may be a lot more to human
learning than what can be found with animals.




Views of cognitive development may also be limited by our epistemological
perspective. In psychology, we usually start studying cognition by looking
at perception. In this approach, stimuli are thought to come through the
senses and interpreted by the brain. Internal traces of perception are then
gssumed to remain in the organism in the form of images, and riore "abstract"
knowledge is believed to be constructed from perceptusl knowledge according
to principles of essoclation and generalization. In this view, association
and generalization are thought to be enhanced through languege and various-
forms of reinforcement. I think education is generally limited by this
perspective.

Piaget started his inquiry into the nature of knowledge not by looking
at perception but by looking at all organisms, both extant and extinct.

His starting point was the observation that all lilving organisms have the
characteristic that they act and adapt to their enviromment. The very fact
that an amoeba lives, or a crab or a lion or a humen baby lives, indicates
that it is acting and adapting to its environment. Othermrise, it would
simply die.

Biological adaptation itself implies & degree of intelligence and
knowledge. For example, fishes "know" enough not to jump out of water.
Crebs run away from people. Some birds can travel t: o specific place
across & continent and return precisely to the original place the following
year. Bees adapt not only to their physical enviromment but also to an
elaborate social system. Babies kmow aow to cry to announce their discomfort.
Whether the mechanisms of adaptation are called "instinet", "reflex", or
"intelligence", the fact remains that all living orgenisms have some kind
of mechanisms that enable them to act in such a way that they adapt to their
enviromment by meeting their biological needs. The basic blological needs
of all animals are for nutrition, protection from physical harm, and repro-
duction. If adaptive mechanisms were not present, either the individual
organism or the entire species would die off.

When Plaget talks about intelligence, he is ta.].king about 1ntelligence
in this broad, blcologlcal sense. To be sure, some crganisms are more complex
and more intelligent than others.  If there are genetic potentials; the
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organism develops far beyond mere biologiecal survival. In the case of
human beings, the baby's reflexes adept to external objects and develop
into the construction of the object, representation, reversibility of
thought, ard all the way up to formal operations. I think Plaget showed
convineingly that there is a complete continuity between the newborn baby's
reflexes and his later ability to think.

Before discussing this continuity in more detail), I would lik= to give
a specific example. Let's take the example of the knowledge that Washington
is the capital of the United States. If we tried *o teach this knowledge
to our preschool children, the most we would get would be rote recitation.
The children would not even understand the statement because they do not
have the general framework of kmowledge into which they need to it the
statement in order to understand it. They need a framework of geograpby
and political organization to understand this sentence. To have this
framework, they have to have a general cognitive structure. Even the
four-year-olds living in Vachingbon would not understand that they live
in Washington, or that they live in a city and a country at the same time.
To them, "ecapital" may mean a person, or & building, or & fountain, or
nothing at all, Classification is thus involved in understanding each of
these words, as well as the relationship among the three main words. In
addition, space has to be structured to understand the spatial relationship
between Washington and the United States. If the child reslly .understands
this simple statement, we can conclude that he has a general cognitive
structure that can coordinate all these ebilities, and a lot more.

A sixth grader can more or less understand that Weshington is the
capitel of the United States. However, after six additional years of
living, reading the newspaper, studying history and civics, and taking a
senlor trip to Weshingbton, the same child will be able to derive much richer
meanings from the same statement. If asked to free associate to the word
"Washington", he might say, "Peace demonsirations, the White House. . .,
Jefferson, Lincoln, . . , a square piece of land ten miles by ten miles, ete."
If I asked you to free associate', you would probably put Jefferson and Lincoln
at the end of the 1list and begin with thing 1like "the Office of Child Develop-
ment, OE, OBO. . ." Notice that, even in free association, few people would

4
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say, "The price of eggs in China, . ., Nepoleon. . ., Chariie Brown. . ., and
Marilyn Monroe!" These examples illustrate Plaget's view that since knowledge
is organized in a coherent, whole structure, no concept can exist in isola-
tion. Each concept is supported and colored by an entire network of other
concepts, ‘

The sbove example vas given in order to lead up to the point Furth (1969)
makes that, for Piaget, "lmowledge" and "intelligence" in a broad sense are
exnchtly the same thing. Furth says that to understand this statement, it is
necessary to make the distinction between 'knowledge' in a narrow sense and
“mowledge" in a broad sense. IXnowing that Washington is the capital of the
U. S. is an exnmple of knowledge in a narrow sense. The general framework
that ensbles the child to understand the specific statement about Washington,
on the other hand, is an example of knowledge in a2 brosd sense. Xnowledge ‘
in & broad sensde 1s not a collection of specific facts, but, rather, an
organized structure that is qualitatively different. General Xkrnowledge is
what makes it possible for the child to understand specific informetlon.
Iiaget is not particular].v interested in how the child acquires specific
knowledge, but he is concerned with the developuent of the broad cognitive
framework. This fremework is what he calls "intelligence". The child
understands and learns new things through this framework. "Knowledge" in
a broad sense and "intelligence" are, therefore, exactly the same thing
for Plaget. ‘ v

"Learning", tco, can be specific or general. The child can learn thet
something 1s called "a cup" or "the moon" or "a dinosawr", or that plents
need water to grow. These are specif:l.é learnings. But the child can a&lso
learn to structure his spacé from his erib to his entire house, and then
to the 'blpck he lives on, his city, his country, and all the way to outer
space. He can also learn to structure his time from the presert to infinity
or to prehistoric times. He can learn to structure all the objects in the
universe into hierarchical systeus of classification. These are exsmples
of learning in a broad sense. They éomprise the tasic elements of "knowledge"
or "intelligence", in the broadest sense.
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In formulating the objectives of a preschool curricuilum, I think
we need to put the accent on developing the generai framework. But how to
develop the framework is r . to which T have only partial answers.
This is the question of ou. research. I am not even sure that a year of
Preschool makes any difference. These are empirical questions wortn trying
to answer. One thing I do know is that no amount of specific learhing will
result in greater general intelligence. Intelligence simply does not
develop in an additive way. Another thing that I know is that schools gener-
ally function in ways that do not foster the development of intelligence.

The important question, now, is whers this framework comes from and how
it is built. According to Piaget, it is rooted in the baby's sensory-motor
adaptive actions and is built as these actions are internally coordinated.
Piaget saw cognitive structures in the baby's motor éctivities where others
saw only preintellectual actions like motor coordination} One of his unique
contributions is that he views intelligence as actions,l.and'sees « complete
continuity befween action and thought.

For the newborn baby, there are no objects. The reason for this
phenomenon is that the baby has not differentiated himself from objects, and
no discrete object can exist in the baby's mind until he has become able
to impose a structure on the mass of incominc sensations. In The Origins
of Intelligence (1952) and Tle Construction of Reality in the Chiid (1954),
Piaget describes in gréat detail how the newborn baby's reflexes adapt to

external objects and become sensory-motor schemes, or action patterns, through
which the baby comes to recognize objects. He describes precisely how sensory=-
motor adaptive actions are repeated =s long as the situation is similar, but
are differentiated or combined in new ways if either the organism's needs or
the external situation cinenges. The baby thus constructs cbjects and gradually
comes to know each‘object by grasping if, puttiﬁg it in his mouth, dropﬁing it,
picking it up, shaking it, transfarring it from one hand to anoﬁher, etc.

irhe significance of "actions" in this context is not the external behavior,
but the internal processes that accompany the motoric actions. 1In early sen-
sory-motor intelligence, the two are not differentiated. They become gradually
differentiated, and the child becomes able to think about actions without
actually engaging in them and to predict the results of his actions.
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If there were no action, therefore, there could be no cobject for the
baby. If there were no object, time and space could not be struvctured, the
notion of causality would never come into being, and there could certainly
not be any represenietion, logic, physics, or history. In short, if there
were no action, there would be no knowledge for the organirm. There would
be only seunsations.

By acting on objects, babies gradually structure their space and time.
Piaget gives the example of an experiment in which he pleced an attractive
toy on a pillow in such a way that the baby could reeach the pillow but not
the toy. (The toy was on the side of the pillow awey from the beby.) Until
& certain stege, it does not oceur to the baby to pull the pillow to get the
toy. However, once he has structured the spatial relationship between the
two objects, the vaby immedistely pu.lls' the plllow and never forgets this
learning. This is an exaumple of Plaget's theory that sensory-motor intelligence
is coordinated actions.

Bobies also find cut about the physical nature of objects bv acting on
them. For example, by pubting a cookie in the mouth and then a rattie and
everything else in sight in the mouth, they find out that certain things can
be eaten and others camnmot. The foundation for classification, the notion
of negation ("cannot be eaten"), and the notions of size, shape, weight,
and texture can all be seen in this familiar scene. If there were no action,
therefore, there would he no physical lnowledge.

Intentions come into being as the baby acts on objects. For example,
he msy fortultously notice when he drops z rattle that it makes a noise. If
he has reached a certeain level of development, he will make use of this
fortuitous discovery and repeat the same action intentionally to produce
the same sound. Means=-ends relationships, or problem solving, thus grow
out of coordinated actions.

The action of walking greatly expands the baby's structuring of space
and time. When he acc:l.déntally loses & ball by :Eolling it under a sofa,
for example, the baby first looks for the ball wher: it disappeared. Iater,
however, under similer circumstances and even with a different sofa, he is
1ikely to go aromd to the back of the sofa to look for the ball. This
change demonstrates the baby's ability to structure space sufficiently to
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extend the movement of the ball into an area that he cannot see. There is
a lot of elementary geomebryy and physies involved in these coordinated actions.

The buby who is Jjust beginning to well is likely to go down a step as
if it were a flat surface. After one or two falls, however, he will antici-
pate the descent and adjust his actions accordingly. Anticipation is thus
part of adaptation, and it is part of coordinated actions. Antiecipation
gives rise to new coordinations, and new coordinations in turn generate
further anticipations. For exemple, the baby who has structured one step
can go on to anticipate the structure of two steps. Before long, he will
be able to anticipate running up and down the entire stalrway. Eventually,
he willl become able to think about the stairwalr without actually engeging
in the external action of running. In other words, knowledge is progressively
created out of adeptive actions, and it has the function of facilitating the
organism's greater adaptation to the environment.

I belabored the point that the child's cognitive fremework is rooted
in his adaptive actions, and that thinking is cocrdinated actions. This
point was belabured because it has iwportant implications for preschool
education. If we beclieve that intelligence is rooted in the depth of
Pbiological adeptation, and if we believe that development is continuous and
uninterrupted, and if we belleve that intelligence is one coherent, integrated
structure through which the child learns, then we will build a curriculum
that extends these actions. If, on the other hand, we believe that intelli=-
gence develops through perception, assoclation, and language, we are not
likely to stress the coordination of actions.

In the remainder of this introductory section, I would like to discuss
the relstionship between the socicemotional and cognitive aspects of human
behavior from a phylogenetic perspective, and substantiate Pisget's assertion
that, in reality, the two are inseparable. To do this, I would like to
compare the verious species first on the receptor side and then on the
efferent side, and finelly from the standpoint of social organizations.

Speaking of receptor organs, Plaget (1967) says that the degree of
differentiation of receptor organs malkes a difference in the organism's
tendency to approach things that are desirable (food and sex) and avoid
things that are undesirable (danger). He states that a8 long as the organism
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does not have differentisted sensory orgens, exbternal events are of concern
to it only at the time of direct physicel coutact. Blological needs disappear
as soon as they are satisfled, and reappear in periodic cycles,

On the other hand, vhen olfactory, visval, and auditory organs sre
differentiated, the organiasm's biological needs change betause it becomes
capable of sensing the presence of food, sex objects, and danger that are
not in direct contact with 1t. More complex animals have organs with which
to percelve food, for example, and they become capsble of anxiety when there
is no food in sight. In other words, the capacity for anxiety emerges as a
result of the capecity to perceive things that are not in direet physical
contact. A need to increase the probability of finding food thus emerges,
and a new need for exploration is created. The ability to perceive distant
enemies likewise generates anxiety and vigilence. Since more complex
enimals can perceive things with which they are not in direct physical
contact, their cognitive milieu i3 larger. An animl's capacity for emotions
ihus goes hard in hand with its capaeity for cognition.,

According to Furth (1969, p. 138)

“Concerning the locus where modifisbility occurs, Lorenz mentions

a significant difference between the evolutionarily highest brenches
and lower ones. In lower animals it is predominantly on the recsptor
side that learning takes place. Animals learn to distinguish relevant
cues, learn to aim bettexr at objects which they apmroach, or acquire
necessary information to complete an inbuilt behavior pattern. . .
Hovever, freedom to scquire new motor patterns is characteristic of
the highest mammeis, as is witnessed by the development of that

part of the brain which controls voluntary uovements.

"The direction of this development seems of importance for a basic
understanding of human intelligence. One notices that lower down
on the scale of evolution animal behavior is rigidly fixed in its
adaptation. Above this level there is increased modifiebility in
the form of greater responsiveness towards the environment on

the receptor side, and finally there emerges the capacity to move
freely end to act on and manipulate things of the enviromment."

In other words, amoebas do not explore their environment, but dogs, rats,
and humsn bebies certainly do. Primates and humens have hands which
lmeasurably increase the organism's cepacity to menipulate and explore
objects. :
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The educational implication of the ghove passage is that from the
standpoint of cognitive development, any training in perceptual discrimina-
tion is likely to produce little cognitive growth. It seems more fruitful
to put the emphasis on developing the efferent side, i.e., "the capacity
to move freely and to act on and menipulate things of the enviromment."
The importance of developing children's curiosity and eagerness to explore
and experiment becomes clear. The more curious the child is, the more
he will explore, and the more knowledge he will gain. The more knowledge
he has, the more advanced the nature of his curiosity will be, and the
more systematic his explorstion will be.

A corollery of the higher enimels' capacity to act on its owm initiative,
rather than merely reacting to stimuli coming from the outside, is the
capacity for play. Play can be broadly defined es activities that the
organism engages in for no reason except that the activity itself is
pleasurable. In Play, Dreams, and Imitation in Childhood, Piaget (1962)
classifies play into the three types of practice genmes, symbolic games,
and gemes with rules. All organs have a biological need to be used;

- vblheawloc Luvy strophy from disuse. Likewlse, the capacity of higher
enimals to act on their own initiative has a biologicel need to be used.
Play s, therefore, a characteristic of higher animsls. Millar (1968,
vp. 61-62) stetes,

"No one, to my Inowledge, has ever suggested that the single

cell animals, fhe protozoa, play. . . It is not until we get to !
the arthropods, jointed-limbed animals who have theilr skeleton on .
the outside of the body, that some observers have spoken of 'play’."

In other words, higher animals not only have the capacity to behave on
their own initiative in a variety of ways, but also the need to actively
use this capacity.

Plaget amply demonstrates in Play, Dreams, and Imitation in Childhood
(1962), The origins of Imtelligence (1952), and The Construction of Reality
in the Child (1954) that babies end children learn by playing. Play is
one of the moat powerful a,llies on the teacher's side. Unfortunately, we
heve not learned how to use play very well in our classrooms. This is the
essence of vwhat we are trying to do in our classrooms.

21'he lobster, crayfish and other crustacea, and insects such as a.nts,
bees, and wasps are the examples she gives. _

10
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Adults, especislly educators, have s tendency to classify human
activities into "work" and "play", as if the two were mutually exclusive.
We know taat some play is hard work (e.g., skiing and playing the piano),
and some work is fun (e.g., playing with ideas end hypotheses). The
following matrix may clarify the relationship between work and pley:

———— e

| Work |

———— o ——

Not ! oved
enjoyed | EnJoy
Exploring !
Meking sense out
of things ) i
. Games with rules { /<
B Symbolic gemes v

Practice games :
(repeating and { /
exercising) .

N\
v
>

‘The ideal situstion for lecrning falls in the cells marked "X". When
education falls in the cells marked "?", as if learning were an unpleasant
Job the child has to be paid to perform, then it has to resort to motiva-
tional devices. There is something wrong somewhere when we have to use
gimmicks to motivete preschool children to learn.
Another characteristic of more complex animals is that they cresate,
.and exist in, social systems. : Amoebas do not have a soclal system, but
more complex animals like ants, fishes, birds, bees, and humans do. The
young of these species must adapt not only to thelr physical enviromment
but elso to their socisl enviromment. Social systems facilitate and
regulate the species' biological needs for food, sex, and safety. Morality,
_.velues, gttitudes, roles, imterpersonal relationships, language, etc., arve,
therefore, an extension of our bilological needs, apd are part of our very
nature. . Even when he is alone, therefore, the child is, and alweys will
be, a soclal being. o

11
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When Piaget discusses the importance of soc:.al ecllaboration in
cognitive development , we can see that, in hZLS think:.ng, he usually
takes normel socioemotional daptation for granted. The desirability of
teamwork among children is one of the few pedagogical principles he has
explicitly stated (Piaget, 1969). He argues that by exchanging views and
trying to resolve differences of opinions in soeial collaboration, children
learn to coordinate different points of view. This coordination requires
the child to get out of his egocentricity because his reality is not necessarily
the same as other people's reality. The modifiability of human adaptabion is
thus enormous. We create a social system which in turn greatly modifies how
we conceive of our enviromment.

Because human beings are so modifiable, they can also be modified into
ways that are very maladaptive. In Play, Dreams and Imitation in Childhood
(1962), Piaget described the complete continuity betweer the buby's reflex
and his entrance into the symbolic world. This continuity is the topic of
another paper. The only point I would like to make today is that because we
have the biological capacity to create symbols, and to make anything into a
symbol of anything we want, we are capable of the kind of neuroses, irration-
ality, end mass hysteria that rats and dogs are not capable of.

By way of a summary, I would like to highlight the following conclusions
from Piaget's biological theory of intelligence because of their relevance to

preschool education: -

1. Intelligence is rooted in the depth of biological adaptation,
and there is a complete, unbroken continuity between the baby's
reflexes and his higher mental processes. '

2. Intelligence grows as an integrated whole structure, and not addi-
tively as a collection of skills. Neither perceptual skills noxr
specific information will result in developing the general framework
that Piaget calls "intelligence". It is through.this general frame-
work that the child learns new things. '

3. The child's socioemotional life and’ cognitive life are inseparabdle.

L, ~ Intelligence is coordinated actions, either external or internalized.
. Therefore, the way to develop intelligence is to extend the child's
coordinated actions.

12
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5. Higher animals have the following characteristics: (a) They have
the capacity for voluntary actions and exploration, and use this
capacity in the form of play. Human beings have both the capacity
and the need to know and to mske sense out of their environment.
(b) They create social systems which regulate and modify their
biological nsture,

How to -apply these principles to preschool education is a matter of
opinion. I would like to present my Msy, 1970, version below under the
following headings: The formulation of objectives, teaching methods, and
the evaluation of the curriculum.

13
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I. The Formulation of Objectives

A. Long-range goéls

The objectives of preschool education can best be conceptualized in
light of long-renge goals. I think one of the long-range goals of education
should be formal operations and the socioemotional maturity to use them
in all kinds of situations in the world outside the classroom.

The objectives of our preschool curriculum include physical knowledge,
social knowledge, the structuring of space and time, classification, seriation,
and number. By discussing the longitudinal outcome of these short-term
objectives, I hope to show why we emphasize cognitive processes rather than
external behavior. I hope to show that if we help the child to develop his
cognitive processes, we may increase his chances of attaining formal opera-
tions. 1If, on the other hand, we teach to the external behavior, or the final
answer, we may end up decreasing Lis chances for later learning.

For example, seriation in preschool teskes the form of arranging objects
of graduated sizes (e.g., five dolls having heights of 6, 7, 8, 9, and 10
cm). We are happy when children arrange the dolls in the right order, say,
from the tallest to the shortest one. However, our real goal is not
children's ability to arrarge objects. In a sense we don't even care whether
or not they can arrange little dolls and sticks because, as adults, we never
need to arrange dolls and sticks. Our real goal is to enable children to
generate the cognitive structure of seriation when the necessity presents
itself, After all, real problems in the world come with all kinds of ambigu-
ities and shades of gray, and it is we who have to generate and impose the

logical structure to even begin to isolate the relevant variables we want
to think about. I would like to give two examples to illustrate what I mean,
one in science and the other in history.

Inhelder and Piaget (1958, Ch. 3) describe an experiment dealing with
the flexibility of metal rods. In this experiment the child is given a
number of metal rods, & number of dolls that can be screwed onto the end of
the rod to make it bend when it is held horizontally, and the apparatus
shown in Figurc 1. The child is asked (a) to find out what kind

14




ﬂ.
|
!

N = o=

- A I top view
] el | TR —"
|
[

_ m’%*.
‘ l '~‘=‘\*"‘4\’? {l side view
H —— H

R brass

— steel

Fig. 1. Apparatus Used by the Child to Test
the Flexibllity of the Rods

Q 15




15

of rods are flexible enough to bend and reach the "water", and (b) to
prove his conclusion. The rods vary along four dimensions--thickness
(thin and thick rods), length (the child can adjust the length of the
rod), cross-sectional shape (round and square rods), and material (brass
and steel rods). The dolls are made of the same material but very in
size and, consequently, in weight (100, 200, and 300 grams). The child is
encouraged to experiment freely with the objects to find out when the rod
bends and when it does not. He is given help whenever he has any diffi-
culty in mamual dexterity.

The child in the period of concrete operations (from sbout 7 to 11
years of age) can easily classify the rods by any of the attributes.
However, in trying to figure out the factors that determine their flexi-
bility, he is likely to put 100 grams on a lcng, thin, square, steel
rod, and 200 grems on a long, thick, round, brass rod. In cther words,
he holds only one or two factors (e.g., length) constant and varies all
the other factora! The child who has reached formal operations,on the
other hand, comperes rods that are identical in every way except for
one varisble, suc‘h as length. Formal operations thus enable the child
to incorporate .tn't'o one single system all the variables that may be
relevant s and to ve.ry only one factor at a time. This systematic
process of fomla:l“ing and verifying hypotheses is a characteristic of
hypothetico-deductive thinking.

The proof that the child considers to be necessary and conclusive
also reveals whether or not he has attained forma.l operations. Below
are emmplea of the ways in which a 9-year-old, an ll-year-old, and a
lG-year-old responde«i to the request » "Could you show me tha.t a thin one
bends more than a th:lck one."

A 9-year-old (in the period of concrete opera.tions)

Places 200 g_rams each on & long thin rod, and a short thick -
rod. DNo amount of help enables him to see that his proof is
not a proof.
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An 1ll-year-old (not quite in the period of formal operations)
Places 100 grams on a round, steel, iong, thick rod, and
200 grams on a rod identical with the first except for its
thickness. The experimenter then says, "I would like you to
show me only that the thin one bends more than the wide one.
Is that way right?" The child replaces the 100-gram weight
with a 200~gram weight.

A 16-year-old (in the period of formal operations)
Immediately picks up two rods that are identical except in
thickness and gives the logical proof.

Classification and seriation schemes are generated in the above
experiments. Without varying the lengths of the rods (i.e., establishing
the serial correspondence between the length of the rod and the degree of
bending), children cannot isolate the relevance of length. Without varying
the thickness (establishing the correspondence betwsen thickness and degree
of bending), they cannot conclude that thickness indeed affects the flexi~
bility of a rod. :

In a study of formal operations in history, Hallam (1967) and Lovell
(in press) gave to pupils of 11 to 16 years of age short passages to read
on various historical topics such as the Norman Conquest and Queen Mary
Tudor. After the children had read the passages and had any word explained
that they did not understand, they were asked a number of questions. One
of them related to the passage on Queen Mary Tudor wes "Do you think it
sensible to have conformity in religion in a' country?" The children were
allowed to re-read thé passages as many times as they wanted to. In this
research, Lovell and his collsborators found repeatedly that the pupils'
answers could be clessified as pre-operational, concrete operational, and
formal operational, with many answers falling at intermediate points.

At the concrete-operational level, the children showed the following
cheracteristics: 'Ability to predict a result from the evidence, but
inability to generate a hypothesis dealing with the possible; and ability
to move from one point of view to another, but without being able to
coordinate the two or more points of view into a single aystem.
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The formal operational adolescents s in contrast, were found to go beyond the
given, to reason systematically by implication, and to attempt to relate
a multiplicity of possible lirks and points of view. The following is an
example given by an adolescent of 1t years and 8 months:
"This is a very difficult question to answer because there are
basically two ideas in the present day. On the one hand you have
the idea that all should be subservient to the state and, on the
other hand, you have the idea that choice is a good thing. There's
a lot to be 8aid for both sides. But religion, being essentially
a private thing between man and God, should be divorced from politics
whenever possible. However, where a situation arises where there
are two conflicting religions or ideologies, I think that in such a
case it is probably permissible to attempt to enforce a uniform
front to hold together the country in time of stress. Two bitterly
opposed religious parties is a thing that should be discouraged
because neither thinks anything of the other and is prepared to go to
any lengths because religious fanaticism, when entering into politics,

is of'ten a more evil thing and more dangerous than politics, although
politics in its own way is often both."

I wvould be happy to see some of today's young adults think like this
at the formal operational level. Rather than. grappling with different points
of view to attempt a resolution, or a higher-order synthesis, some of them
see socisl problems only from their point of view. They even resort to
violence and consider their morality as the only "right" morality. It is
not that these young edults are incepable of formal logical cperations. They
are capable, but emotions often render us stupid. As educaters, we cannot
claim success if we produce young adults who are capable of formsl operations,
but do not use them in their daily life.

By using classification and seriation, the formal-operational scientist
above constructed at least the following 32 combinations in trying to isolate
the factors that are relevant to the flexibility of the rods:

2 x 2 b 4 2 % 2 x 2 = 32

(thiCk-) (101'18- ) (circle "'.) ‘ (steel- ) ( bends- )
thin short square brass does not bend

18



18
In reality, he was dealing with more then 32 combinations because each
variable was not a dichotomy, but, rather, a continuum. The concrete-
operational child can manage only two or three variables and mentally
constructs matrices such as the following, which produces only four combina-

tions:

does not
bends bend -

long

short

The formel-operational historian quoted above seems to have constructed
the following six variables (There may be more, but six is sll that I am
able to isolate., Maybe you can find more.):

Religious freedom (vs. no religious freedom)

Political freedom (vs., no political freedom)

Physical danger (vs. safety)

The welfare of the individual (vs. the welfare of the group)

Fanaticism (vs. rationality)

What is permissible (vs. what is mandatory or forbidden)
The six varisbles yield at leat 26 = 64 combinations (assuming that each
variable is dichotomous. In reality, there are more than 64 combinations
because each variable is not a dichotomy but, rather, a continuum).

I apologize for the detail I went into in the above discussion. The
.point I tried to make is that the long~term goals in classification and
seriation are not tc enable children to make little matrices and arrange
little graduated sticks, but to use the process of classification and seriation
to isolate relevant variables and to generate and test hypotheses in dealing
with the real world.
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B. Short-term objectives
We have discussed the origins of intelligence on the one hand and
sore long-range goals of education on the other. The short-term goals of
preschool education must be placed in this context to make sure that whot-
ever children learn is firmly rooted in sensory-motor intelligence, and
learned in such a wey that the probability of future learning increases.
Although the socioemotional and cognitive objectives are discussed separately
below, it must be remembered that, in reality, the two are inseparsble.
1. Soéioemotiona.l objectives
Our objectives are internal processes rather than external behavior.
For example, one of our objectives is the development of curiosity.
" Whether curiosity manifests itself in constant experiments or -
questions, or both, is not of particular concexrn to us. We feel that
each child has different ways of being curious, and the teacher's job
is to encourage each child to be curious in ways that are comfortable
for him, Some of the most important objectives are listed below.
a. Intrinsie motiva.tion to derive pleasure from using previously learned
(1) Children' s)‘going things, many things, anything schenes
from rolling barrels to playing with e flashlight,
with initiative, enthusissm, and excitement.3
Intelligence develops by being used. If children
keep acting on things on their initistive, their
intelligence is likely to develop by the very
fact that it is being constantly used. As long
a8 they have the initiative to keep doing some-
- thing, each solution is likely to lead to & new
challenge.

(2) Curiosity
Curiosity is more focused than the above
objective. Examples are
‘(a) Exploring things (e.g., magnifying glass,
hair brush) to figure out how they are made
end how they work.

3*I would like to ackmowledge the assistance of Eleanor Duckworth,
of the University of Montreal, in conceptualizing this objective.
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(v) Experimenting with means-ends relationships
with scales, balances, etec.
(e) Asking gquestions

(3) Confidence
We want children to have the confidence that they
can Tigure things out on their own (rather than
depending on the teacher to provide the answer).
Even when their answer is "wrong" from the stand-
point of adult logic, we want children to speak
their minds with confidence, Confidence seems
to lead to the two objectives listed above.
(%) Creativity
We want children not to come up with only one
response, but to take pride in coming up with
. many different responses. Even with simple
things like going down the slide, for example,
" we want children to come up with many different
ways of doing the same thing (e.g., coming
down on stomach, backward, with hands up, ete.).
I think the above objectives are likely to give more educational
mileage than any of the specific cognitive objectives. If
children are excited, curious, confident, and creative, they
are bound to go on learning, particularly after they go home
_ and after the preachool year.
b. Controlling one's own behavior
(1) Ability to make decisions and plans, to carry them out,
and to evaluate one's own activities
(2) Ability to respect rules and authority when necessary
c. Relationship with peers
(1) Playing with other children
. (2) Discussing things with other children
" (3) Respecting the rights and feeling of other children
d. Relationship with adults
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Cognitive objectives
Piaget delineated three areas of knowledge according to the
different ways in vhich knowledge is structured. The three are physical

knowledge, social knowledge, and logico-mathematical knowledge. These pens
will be used to illustrate the differences among thenm.

Physical knowledge is structured from the feedback children receive
from the objects when they do something to them. For example, by letting
go of a pen, the child finds out that it does not break like a crayon when
it hits the floor, and that it usually bounces once. If the child acts
on the pen in a certain way, it reacts by making marks on paper, on skin,
on cloth, and on walls.

Social knowledge comes not from feedback from objects, bhut from
feedback from people. The fact that a pen makes a mark on the wall is
physical knowledge, but the fact that Mommy gets angry when she sees the
mexrk is social knowledge.

If I show you five pens, the fiveness is an example of logico-mathemat-
ical knowledge. If I show you five red pens and two blue pens, the fact
that there are more pens than red pens is also an example of logico-mathe~
matical knowledge. Each of these objectives, plus representation, will be
discussed below in further detail.

a. Physical knowledge

As stated before, physical knowledge concerns physical
phenomena. and the physical nature of objects. Time and space are
also aspects of p!}ysical kno{rledge. The child finds out about
the physical nature of a ven, for example, by doing things to it,
e.g., dropping it, trying to bend it, squeezing it, and trying to
make marks with one end of the stick or the other. The object
alwa.ys ree.cts to the same action with regula.r:lty, and the child builds
his physical knowledge by structuring_ the regularity of this feed-
back from the object.

The child can find out that while a pen does not bend, a

metal rod does. In e similar way, he finds out that paper tears
but cloth does not, He also finds out that fishes are happier in
the water than out of it, and ‘that no matter how hard re tries to
make a block stay underwater by :ltself, it always comes back up with

regularity.
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There are three main objectives in teaching physical
knowledge., One is enlarging the child's repertoire of
actions he can apply to objects to explore their neture.

The second is the process of' experimentation when & problem
is given. The third is the lnitiative to come up wi'th a
problem of one's own and to wonder about things.

For example, with a balance, the child first plays
with the object and figures out how it works by thinking
up different things to do to it. We might then put 8
washers on one side and 3 on the other, and ask the child
to make the two sides balance. We are interested in the
process of resgsoning rather than the final answer. At the
beginning of the year, some children put 2 on the side that
is up, and then 2 on the other side that is already dowm.

We vant children $ojressen more logically in an intuitive
way, 1.e., to better coordinate their actions.

After solving the problem that the teacher suggests,
some children decide to play the same game with some other
objects, e.g., marbles. This is an example of the initiative
to come up with a problem of one's own. I think it is better
that a child comes up with one question of his own than that
he answers ten q,uest:.ons that he doesn't care enything about.
Soclal knowledge

Social knowledge comes from pe_oj:le s ©.8., the mother who
gets angry at a mark on the wall, Other examples are

The names of all objects, both in spoken and written forms

The fact that neckties are for men, and not for women

The fact that dogs and plants can be brought into the

house, but not worms and rabbits _

The fact that we have to pay m_one;r to take home a bottle

of pop
' The fact that at certaln times people insist that it's
" ‘time to go to bed

The fact that firemen pu:l' out ﬁres, maids clean rooms s

and milkmen deliver milk

The notions of religion, laws, and politics
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The ultimate scurce of this kind of "truth" is people, and
the child can acauire sociel knowledge only from people.

Our objectivés in social knowlédge are usually nos
deiiberately planned. Some content comes up incidentally
'(e.g., one child telling another child in sociodramatie
play, "Daddies don't do that!"), and at other times children'.
rcome up with questions (e.g., "What's this?" "A filing
“cebinet."). The reason for this unplammed approach will’
be given in the next section on teaching methods.

logico-muthematical knowledge

Logico-mathematical knowledge includes three major cate-
gories: (a) classification, (b) seriation, and (c) the
construction of elementary mmber concepts. ILogico-mathematical
imowledge is the hardest to explain because people usually
think that logic is socially derived. There is also a strong
tendency to belleve that logic is a matter of using language
correctly.

. Preoperational children think very differently from

edults, and, particularly in the logico-mathematical realm,
care must be tuken to develop their cognitive processes according
to the way they think, Since logico-mathematical knowledge is

built from feedback from the cognitive structure that already

exists, we will defeat owr purposes in the long xun if we

push preoperational children into concrete operations.

Therefore, our objectives remain well within the preoperational

period. - - - _

(1) Classification
According to Piaget's theory of classification, any
criterion the child "invents" for grouping is correct,
provided he uses it consistently. The objectives in
teaching classification are the_processes (not the
final product) of (a) inventing one's own criteria
~ . and using them consistently, (b) shifting the criteria

to group and regroup the objects in many different ways,
and (c) thinking independently rather than depending on
others to judge thie correctness of the conclusion.
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Example of objects to be sorted
3 red pens
2 dblue pens
2 red caps :
8 blue caps (one is different from the other 7)
2 pencils (yellow).

With the objects listed above, for example, when
asked to put together the things that are "the seme in
some way", the preoperational child may put a cap on
each pen and pencil. We consider this response to be
correct. Our objective in classification is not to
Lave the child figure out how the teacher wants things
grouped. We want him to come up with his own reason
for grouping things and re-grouping them., A separate
paper (Kemii & Peper, 1969) gives a fuller description
of how Piaget's theory of classification differs from
other theorists’.

After putting a cap on every pen and pencil, a
high-level preoperational child may shift criteria
and meke the following four groupings-

Grouping 1:
2 pencils and the 2 pens which have

..Ank left in, ;hem
all the blue . caps
all the red caps.
all the pens without any ink left inside
(Then, he removes the one blue cap that is different.)
Grouping 2: = -~
21l the: pens
- all.the caps-
-+« - @&ll the pencils:
M;“Grouping 3:
all the pens (He puts caps on all the pens)
-+ ... . 8ll the pencils
. ..Groupj.ng b
all the. blue th;lngs
all the red things

El{fC‘ ! ‘all the yellow things 25
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If the long-range goal of classification were
to group things by color, by shape, by size, or by
genus, it would meke sense to teach these classificatory
schemes from the beginning. However, our long-range
goal is formel operations. Therefore, the.imyortant
thing for children to learn is the process of generating
and imposing a logical structure onto all the ambiguities
of the real world. Whether the logical structure he
"invents" is based on calor or shape is not the importent
thing.
Seriation

Our goal in seriation is to have children become
avle to arrange series of graduated cups, dolls, blocks,
ete., from the biggest to the .rmallest, or vice versa,

by using the perceptual configuration (preoperational
seriation). While this is our behavioral objective, in
a sense we don't care whether or not children can arrange
cups and dolls. I{ is more important to have the child
seriously think sbout how to arrange the items than

to have him mechanically apply & rule (e.g., "pick up

- the biggest one first, then the next biggest one, . . .").

The important thing is that the child become able to
generate the logical styucture when faced with real

.problems.

One day in water play, for example, a child was
surpr.’g.s_edvto find out that a fairly heavy block floated.
She got up to get a larger block, thinking that a larger

. one would sink. Upon finding out that the larger one
‘ also floated, she went to get another.still larger one

in an attempt to find one that would be heavy enough to
sink in water. This spirit of generating a graduated

~order in a question raised by .the child himself seems

. much more-important than memorizing the generalization

that wooden objects float regardless of size.
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In an intuitive way, this child learned that the
phencmenon of sinking depends on something other
than absolute weight and slze.
(3) Construction of elementary number concepts

Here, too, we would like the children to establish -
the numerical equivalence of two sets with about 8 objects
having & relationship of "provoked correspondence”, and
congserve the equivalence. However, the behavior of
making one-to-one correspondence or giving conserving

answers is not our objective. The structuring of the

underlying process is our real objective. Since I

wrote a separate paper on number (Kamii, 1969, in press)

elaborating this statement, I will not say more about

this area.

4. Representation

Since Piaget's theory of the relationship among "thinking",
"knowing", and representation is too unique and too complex to
go into, I would simply like to refer you to Furth (1969, 1970).
The only point I would like to make before delineating the
curriculum objectives in representation is that it is not
with pictures and words that children think. Therefore, the
acquisition of knowledge is one thing, and the ability to
represent this kmowledge is quite another thing. Representation
is taught in & Plagetian preschool in order to help the child
to structure his knowledge and to commmicate it to other -
people..

Plaget distingrishes three types of representation. They
are (a) indices; (b) symbols, and (c) signs. They are elaborated
below in outline form.

- (1) Indices:

(a.) Part of the object (e.g., part of a duck
~ sticking out fram behind a boat)

(b) Marks causally related to the object
(e.g., footwarks in the sand)
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(2) Symbols

{(a) Imitaticn (the use of the body to represent
objects, e.g., walking like e duck)

(v) Make-believe (the use of objects to represent
okher objects, e.g., using a box to
represent a duck)

(¢) Onomatopoeia (e.g., uttering "Quack, quack!")

(d) Pictures and models (e.g., drawing a duck and
meking a duck with playdough)

(3) signs
- Words and other signs, e.g., algebralc signs

The index differs from symbols and signs in that it is
part of the cject that is being represented. Symbols and
signs, in contrast, are differentiated from the objects.

The difference between symbols and signs is that only the
former bear a resemblance to the object represented. Signs
do not resemble the real object at all.

Basic to Plaget's theory of representation is tﬁe notion
that representation is an active process rather than & passive
association. His biological theory states that the organism
begins to represent objects as part of biological adaptation.
As stated earlier, the child cen walk down & stalrway more
easily, for example, when he can represent to himself the
spatial structure on which he is walking. later, he internalizes
this action and becomes capable of evoking the object by only
imegining the action. The result of this intermelization is
called the mental image, which has a visual, tactile, kines-
thetic, and auditory reality for the child. The mental image
is what makes it possible for the child to derive meaning
from such external representations as pictures and words.

A Plagetian preschool, therefore, emphasizes the child's
active construction of mental images (rather than the passive
association of words and pictures with real objects). Socio-
dramatic play and making symbols with playdough, blocks, paint,
and pipe cleaners are examples of this active construction.
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If the process of créa.ting syubols is strengthened, the
resultant mental image is bounc\ to be vivid, and the

words the child uses are bound to\have a solid sensory-
motor foundation. Representation Qﬁ.\the level of symbols
(in the sense in which the term is used in the sbove
outline) is an objective that we particularly stress;
although language and the use of indices are also emphasgized.

In concluding this section on objectives, I would like to stress that
elthough Plaget divides knowledge into physical, social, and logico-mathematical
knowledge for purposes of analysis, he believes that s> In reality, the three
are inseparable, Intelligence for Piaget is one coherent fremework,

Therefore, there cannot be any physical or social knowledge without a
loglco-mathematical structure. ' ' Co
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II. Teaching Methods

By "teaching methods", I mean what the teacher does and tvses to achieve
the objectives of the instructionsl program. In this section, therefore,
will be ineluded the selection and organization of learning activities, and
the selection and orga.nization cf the content. Since teaching methods
differ according to our different notimns of how the learner learns, I
tmuld like to discuss a few Plagetian principles of learning first in order

to give the rationale for the principles of teaching that will be discussed
later.

A. Piagetian principles of learning
I will not deal today with the general relationship between "learning"

and "development" that Piaget discussed in 1954 (Piaget, 1964). Instead,
I would like to select three princirles of learning that are particu-
larly relevant to preschool education. The first one is that learning
takes place from inside the organism by an active process of "construction",
rather than by a passive process of a'bscrption. The second principle is
that if each cognitive structure is developm.nta.lly integrated with the previous
structure, the developmental stages are hngitudinally coherent, and the learning
echieved in each stage is permenent. - The third principle is that
learning takes DPlace within the general ﬁamework tha.t Piaget ca.lls
"intelligenee". Eweh of these prinein..es is ‘elaborated below.

1. Learning: 1s an a.ctive_mocess of "construc+ion" from inside

: mndamental to Plaget's theory is 'bhe not:!.on that knowledge
‘48 not passively received from the enviromnent but actively cons
‘structed 'by ‘the orga.nism._ P:Laget re.jec{'.s the §-»0 —»R model
becsuse it e.ssumes that the orgs.nism percei.ves and receives the
'st:lmulus from the outside :l.n a pa.asive way. As P.l.aget puts it,
" there :I.s nothing stinnﬂa.ting a.bout the stim:lus 1tse1f, and
stinnﬂ.i as eueh do not stim:late the orga.nism._ It 18 the orga.nism
 that ects cn the stimulus, and not the other way around.
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Figure 2 shows how Plaget views the relationship between the
stimilus end the orgenism.

Fig. 2

Mony examples can be cited from Piaget's writing to i:llustmte

‘the ebove view of the stimulus., For example, the beby may be

exposed to his bottle hundreds of times, but he does not know it
well enough to recognize it until he has "constructed”.the object

_in his mind, When _the bottle_ie given to a hungry baby fm'.such

& wey that only its bottom can be seen and the nipple is hidden, -
a six-month—old baby w:l.ll not even recognize his own bottle. At
e'bout nine months of ege, however, when he hes "constructed"” the
ob;]ect he will immediately show recognition by grasping.the
bottle, turni.ng it around, and starting to drink out of-it. In
other words, stimuli do not stinulste, and it is the oranism
tha.t constructs even highly -meaningful ob,jects to which. it has

‘been exposed hundreds of times,

_ I.et'e te.ke an em.mple from 8 more advanced sta,ge. ‘Babies
grasp a.nd 1et go of the same o'bject many ti.mes to study the
regularity of the ob:ject 8 reaction. They then pick up and let
go of other objects and find out whether or not they react in the
same way. They also vary the position from which the object is
dropped, and the trajectory by throwing things instead of just

'letting go of them. These endless, tireless activitles can be
‘interpreted as the baby's process of constructing an elementary

not:l.on of the force of grev'.lty. Ib 1s thus not the object that

B sti.mlates the 'baby to rea.ct I‘b :I.s the ba.‘by tha.t a.cts cn. the
- stim:.'l.i that were e.round h:l.m all a.'l.ong. Ob:)ects which were not

previ.ous]y of 1nterest can thus 'oecome 1nterest1ng when the

orga.n:l.sm ha.s developed enough idees to perceive them diﬁerently

3



31

2. Learning takes place in such a way that the developmental stages
are longitudinally coherent.

Plaget believes that no stage can be skipped if cognitive
development is to have & solid foundation for future growth.

This statement is obvious enough to any programmer. What is not
obvious to adults is the fact that the cognitive structures of
preoperational children are very different from those of adults,
and that the sequence of development is not what adult logic
leads us to expect.

Let's take the concept of weight as an example of the longi-
tudinal evolution of stages. Between seven and eight years of age,
wmost children believe that & clay ball and another identical clay
ball flattened into a "pancake" do not have the same weight. Many
of these children believe, hawevér, that the clay ball snd pancake
have "the same emount" of clay. For these children, there is no
loglcal necessity that "the same amount"” necessarily implies "the
same weight".

S8ix months to a yesxr later, these children acquire the conser-
vation of weight. In other words, the knowledge that did not lead
them to the conservation of weight before (i.e. ,7%1:1? g
objects have "the same a.mount") now leads them to conclude that
the two objects must weiéh'zthe same. Although these children now
have the conservetion of weight, their notion of weight 1s
still not completely differentiated from their notion of volume.
Feced with two balls of exactly the same dimensions (Figure 3),
but one made of clay and the other of heavy steel, these children
believe that the one mede of steel will meke the water come up
higher than the one made of clay The reason for this belief is
that the heavier banfpl\}s%ved the water wore than the lighter ball, thereby
paking - the water rise more. As 1ong as we:lght end volume are
thus not dissoclated in the child's mind., the notion of specific
gravity is impossible to construct. Specific gravity, after all,
is the relationship between the weight of an object and its
volume, each of which can vary independently.
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At about 11 years of age, the child dissociates volume from
weight, and he soon becomes able to construct the notion of specific
gravity.

The evolution of the concept of weight is only one of the many
examples that can be cited to show ths,t later concepts develop out
of ea.rlier concepts, and that the child has to go through one stage
'sfter another of being "wrong" before he becomes able to think
logically like adults. Piaget views children's "wrong" notions as
intermediary - stages that are neccessary for the ultimate construction
of adult concepts.

" The child who cannot conserve weight may be "wrong" from the
adult's point of view. However_ » there is a certain amount of
intaitive correctness in the belief that the ’bancake" weighs less
"because it is 'fiat ". From the standpoint of the pressure one feels
in holding a clay bau on the palm of one hand, and a flattened clay

" ball on the other, the child is absolutely correct in thinking that
if weight is distrihuted over a large surface » the pressure on each
spot will be less then when it is applied only at one spot. In a.
'sensory-motor way, ever since infancy the child understands weight
in terms of the downward pressure he inesthetically feels when he

vpicks up an o'b.ject The seven-year-old 8 concept of weight mey thus
be "wrong ) 'but pressure is a factor ths.t is relevant to the concept
- of weight. Therefore, pressure has to be pert of his construction

‘ of the concept of weight rather than 'being cued out if it is to

) "develop eventually into the dissociation of weight and volume.
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Each concept is thus rooted in the baby's sensory-motor °
intelligence and tekes a long time to evolve into an adult form.
Therefore s concepts can be taugnt neither in a month nor in e
vear or two. Any attempt to skip an intermediery stage or to cue
out the "wrong" notions is likely to result in hindering leter
learning. When earller concepts are shaky, they will not serve
a8 the foundation that generates higher-order concepts. Therefore,
rather than cuing out and suppressing "wrong" notiona, the teacher
must bring them out to the fore to be integrated with other notions.

When new concepts are - .. integrated with previously
acquired ones, the learning is solid and not likely to be forgotten.
Each new stage then increases the probability that the next stege
will be achieved.

3. Learning takes place within the general framework that Plaget calls
"intelligence",

Let us go back to the example of thLe concept of weight to
-11lustrate the theory that each ccncei:t is part of a general
cognitive framework, and that each concept is related to all the
other concepts that the child has constructed. I would like to
discuses below the evolution of the concept of weight in the periods
of senscyy-motor intelligence, concrete operations, and formal
operations.

In the infant's eerly sensory-motor intelligence, there is no
differentiation between the self and the object, and the baby's
concept of welght is lirited to what he feels in his body. We
can infer from his behavior that he can tell the difference between
being held securely and being held uncomfortably. One of the
accomplishments of the sensory-motor period is the differentiation
between the self and the object. The concept of the weight of
objects emerges as part of this development. The sensory-motor

i- adjustments the baby makes between holding & heavy bottle and
holding a light rattle illustrate both his notion of the objects’
weight and the graduel differentiation between the self and the
object.
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Intelligence which has reached the stage of conci"ete operatvions
(around seven or eight years of age) is characterized by reversibility
of thought. By this time, the object has become clearly differentiated
fron the self, and it can exist in the c¢hild's mind regardless of
whether or not it is in sight. In conbrast to sensory-motor intelli~
gence, which functions only as the organism acts directly on the
object, concrete-operational intelligence involves actions which
are internalized., Thought at this stage can take place without
external actions and in two opposite directions at the same time,
e.g., pouring and pouring back,& separating end reuniting.subgroups,
pushing an object to the right and pushing it back to the left,
and viewing an object as being at the same time bigger than certain
objects end smaller than certain other objects.'

The consexrvation of weight is pert of the general framework of
intelligence which has become able to function internally without
external actions, and without being limited to setions going only
in one direction. The child can now mentelly transform the piece of
cley back end forth into a ball and into a "pancake", Other con-
cepts That are involved in the conservation-of~weight task are the
physical lmowledge about the nature of elay and how scales work.
The concept of weight as being independent of the kinesthetic
feeling of pressure, and the concepts of "same", "more", and "less"
are also involved in the conservation-of-weight task. When we
thus compare the seven-yeur-old's concept of weight with that of
the infant, it becomes clear that each concept is part of a
general cognitive framework which consists of a network of more
concepts than we can imagine,

While concrete operations sre opera.tions on concrete objects,
(such as clay, water, and beads), formal operations are operations
on operations (such as classification and seriation). When the
child is sbout 12 years old, his cognitive iramework becomeé gble

>

iMa.nifested in the conservation of liguid.

Manifested in class inclusion.
6mnifeated in mental images.
7mnifested in seriation,

do
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to operate on operations. In the specific-gravity experiment,

for example, the co.crete-operational child's concept of weight

is limited to sbsolute weight. As can be seen in the matrix
below, concrete operations are ina.dequate. to explain why things
sink or float. Rig things are usually heavy, and heavy things
usually sink, but not always. Small things are usually light,

but they don't always float, When - & needle is found to sink
(a small and light object) and a unit block is found to float

(a big and heavy cbject), the child needs to operate on classes and
series to generate the concept of specific gravity. This is
Precisely what the child cannot do at seven years of age because

he is just becoming zble to engage in operational classification
and seriation.

small big
[
- heavy —-
light —

X am not sure that I em being clear about the evolution of
the concept of weight. All the deteils were given as an example
to illustrate the point that each concept is made possible in the
context of the general framework that Plaget callis “intelligence".
Because ccncepts exist as part of this framework, every concept is
related to every other concept in a network. The educational
implication of this statement is that if we work through this
framework, we are likely to maximize our educational mileage. If,
on the other hand, we overlook this framevork, we may well continue

. to make things hard and artificial both for disadvantaged children
a.nd for ourselves. '
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B. Piagetian principles of teaching

The question at hand now is how to achieve the objectives discussed
at the beglnning of this paper in ways that apply the sbove Piagetian
principles of leerning. The oﬁjectives’ of the preschool were said to
be to maximize the child's chances of attaining the long-range goals of
formal opera.ticns and adaptation to society by develcping in the
following areas:

1. Socloemotional development
a. Intrinsic motivation to derive pleasure from using pre-
b. Controlling one's own behavior
¢. Relstionship with peers
d. Relationship with adults
2. Cognitive development
a., Physicel knowledge
b. Social kncwledge
c. ]ﬁog:!.co-ma’chema.tica.l knowledge
(1) Classification
(2) ‘Seriation
(3) Construction of elementary number concepts
d. Representation
The basic principles of learning were said to be
1. Learning is an active process of construction from inside
the organism. . -
. Learning takes place in & 1ong1tuﬂina.11y coherent way.
3. Leerning takes place w:l.thin the genera.l framework called
" "ntelligence".

I would like to d:l.scuss now some principles of teaching under the
following headings: (a) The role of the teacher in a Plegetian preschool,
(b) the selection and organization of learning activities, and (c) the
selection and organization of the content.

1. The role: ‘of the teacher in a Plageti preschool
" According to Plaget, as it was stated above, there are three
sources of lmowledge--feedback from c'b:]ects, feedback from people,
and feedback from the cognitive structure that the child has already
built. The role of the temcher in e Plagetian preschool, therefore,
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cannot be one of simply transmitting all types of knowledge to
children. Her function is to help the child construct his own
knowledge directly from feedback from objects and through his
own reasoning with objects.

In physical knowledge, for example, if the child belicves
that a block will sink, she encourages him to prove the correctness
of his statement. If he predicts that chocolate pudding will turn
into chocolate, she says, "Let's leave it here until tomorrow and
find out what happens." Most four-year-olds predict, before a
marble is pleced in one pan of a balance, that that side will go
down, and the other side will go up. When this prediction is
given, the teacher does not say, "You are right," but, instead, says,
"let's find out." She lets the object give the feedback from the
child's own action on objects. This is how she indirectly builds
the child's initiative, curiosity, and confidence in his own
ability to figure things out.

In the teaching of social knowledge, teaching in a Piagetien
preschool is not different from traditional teaching, i.e., the
teacher simply tells the answer and reinforces the correct responses.
Since social knowledge is man-made and can come only from feedback
from people, the teacher feels guité free to tell the child, for
example, that something is called a "pendulum" or a "tape recorder",
that we have to pay pretend money to buy things from the play store,
that clean-up time is not just for a few pecple but for everybody
to clean up, and that we have different attitudes towards accidents
and willful destruction. Social knowledge is the only area in the
cognitive framework in which the teacher in a Piagetian preschool
freely transmits ready-made knowledge. If the child believes that
he can have two birthdays two deys in a row, for example, she becomes
the direct source of feedback.

8Thi.s statement refers to the teaching of social knowledge, which is

not to be confused with socializction. Social knowledge refers to
factual information, while socizlization refers to the child's be~
havior and feelings., An example of social knowledge is the child's
knowing that willful destruction of property results in people's
anger. Whether or not he respects other people's feelings and be-
longings in his behavior is an example of socialization.
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The teacher's role in logico-mathematical knowledge is harder
to explain because ngico-mathematicai knowledge is usually believed
to be a kind of social knowledge. Classification, for instance, is
often considered in terms of the "correct", or "more advanced", form
of classification., An example of this point was given earlier in
connection with the cognitive objectives of classification. In clas=
sification,the teacher should accept the child's way of thinking and
proceed from there because, in the final analysis in classification,
there is no "right" or 'wrong" criterion for grouping things.

The role of the teacher in the logico-mathematical realm is
thus not to reinforce the "correct" answer but to encourage the
child's process of reasoning from his point of view. Young children
have their own vfay of reasoning, and if we prematurely impose our
ways, we only confuse them because they have no way of understanding
why our classification is "better" than theirs. If we prematurely
impose adult logic.on young children, the lesson they will end up
learning is that the correct answers always come from the teacher's
head. Learning will then become a matter of guessing the desired
response while scrutinizing the teacher's face for social approval. -

The preceding statement is an example of the close relationship
between cognitive development and socioemotional development. If
logico-mathematical processes are taught by social approval, we could
end up making the child uncertein and lacking in confidence sbout
his ability to figure things out. If the child feels that his own
way of classifying things usually tui'ns out to be considered wrong,
he will end vp having less and less confidence in his oyn resourceful=-
ness, and more. and more confidence in what is in the teacher's head.

I cennot overemphasize the importance of developing disadventaged

children's confidence in their own ability to figure things out.
We find in our project that when children do not have this confidence,
they will not experiment to find out the different effects of
different actions. In fact, they will prefer to say, "I don't know"
than to venture a response.
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Chittenden (1969) emphasizes the difference between instruction
and the child's construction of knowledge. We find in our project
that when the teacher m;’_l.nimizes her instructional role and does
vwhatever she can to facilitate the child's construction of kmowledge
through his own actions on objects, his initiative and curiosity
increase. In fact, it seems to be 1n the nature of young children
to have an insatiable amount of curlosity about everything. The
Plagetian teacher's role, in summary, is not to transmit kmowledge,
but to erimble the child o treate his owm knowledge.

L
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The selection and organization of learning sctivities

When I first came to the field of preschool education, I rejected
the traditional nursery-school curriculum because its goals seemed
too vague and sentimental. I found out, for example, that dramatic
play was used for self-expression, for the development of childven's
iiagination, for learning about the roles of fathers and mothers, and

“for a chance to feel like big people. I had no partieuler obJect:lon

to these goa.ls ‘but felt that for children in danger of failing in
school later on, educa.tion had to do & lot more than what was good

" ‘for middle-class nursery schools.

Ia.ter, T found in Plaget's theory many rea.sons vwhy dramatic

pla.y, painting, block building, pe.per folding Jell-0 ma.ld.ng ete.,
were 8o relevant t6 education. The more I studied Ha.get’s theory,

"the more T csme to respect the intuitive wisdom of the treditiona.l

mirsery school For example, Piaget (1962) showed tha.t drematic

" play prov:ldes an imperuant entrance into the symbolic world. In
" othen symbol-making activities ‘like pa:.nt:lng and mking clay models,
" “the ehild cannot d:!.rec:tl;r externalize his mental image because he
" 'has to express it ind:l.rectly through peint and clay In drematic

play, in contra.et he can externalize his mental imge directly
with his own body. If he wants to symbolize the idea of "father"
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in dramatic play, for example, he does nct have to meke the drawing
or a clay model of a man. He can use his body directly to symbolize
his ideas. Sociodramstic play, therefore, provides the unique
situation in which the child can be both the symbol and the symbolizer
at the same time. (In cther symbol-making activities, the child is

a symbolizer, but not a symbol.)

Sociocdramatic play has the added advantage of movement, inter-
action, and continuity over time. The painting of & man cannot move
end interact with other people, but the self as a symbol can. In
sociodramatic play, the child thus has a dynamic symbol rather than
a static one. As the symbolizer, he has to maintain a coherent
sequence of interactions over time, and also decenter from his own
perspective to that of a father, brother, or policeman in order to
interact with other children who are in complementary roles.

The significance of the above cognitive processes for the
ability to read became clear. Reading in a mechanical sense carznct
take the child very far because if the child's symbolic world is
not a vivid, dynamic reality, the written and spoken word cannot
have much meaning. Reading then becomes an empty, mechanical,
mea.ningless chore. I think sociodramatic play can help the child
to make his symbolic world more real, more vivid, and more exact,

"but this hypothesis still remains to be tested empirically.

Since a complete Piagetia.n a.nalysis of the traditional cwrric-
wlum is beyond the scope of this paper, I would simply like to say
that our genera.l a,:pproach to preschool education is similar to the

'child-development philosoplw . However, the way in vhich we use the
» traditiona.l activ:lties is diﬁ‘erent, In this section on how learning
activities are selected, end the next section on how the content is

selected., I hope to sketeh a few' mmples of the wey. in which our

- curriculvm differs fram the traditionel practices.

, We ha.ve a da.ily schedule to give va.riety &3 well as & framework
for the children to be able to anticipate the daily sequence of
activities. This schedule includes individual ectivity time,

' group time, pla.yground time, Juice time, and ba,throom time.

n
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Occasionally, there are field trips to the zoo, to the store to
find out more precisely how to play "store", and to the neighborhood
streats to collect leaves, sticks, and stones for use ir physical
¥nowledge, classification, seriation, and number.

The individuasl activity time is the longest and most important
block of time, During this period, the children choose what they
went to do fror the range of possibilities that the teacher provides.
The materials she selects to put in the classroom are, therefore,
crucial. If she puts some paint and brushes, a number of blocks,
house-keeping toys, puzzles, ete., in the classroom, there is a
high probability that these things will be chosen by the children.

The teacher may make e pendulum, for example, by suspending a
welght from the ceiling in hopes that the children will notice it
and start playing with it. (Slides) (By "playing", I mean the
child's acting on the objeect to find out how it reacts.) After
allowing a sufficient amount of time for the children to find out
about the object, the teacher can introduce a game of knocking
down a rubber doll which is standing on the floor. The rule of
this game is to hold the weight at a particular spot and let go
of it, rather than giving it a push. Either the teacher or the
children can vary the position of the doll. The important thing
in the selection of activities is that the teacher have several
possibilities in mind as to which way she wants to take the child,
but she does not force things in witich the child is not intrinsically
interested at a given moment.

There are times when children are not given a choice. For
example, at playground time, everybody has to clean up and go
outside. Most of the time, however, the children are told
what the choices are, e.g., painting, sociodramatic play, block
bullding, table games, and playing with sand. We feel that it
‘18 desirable to let the child select his learning activity for
several reasons., Among them are the following:
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An activity that the child himself selects is likely
to be at the right level of difficulty for him.
Children seldom select things that are either too
easy and boring, or too hard and meaningless.

Voluntary activities are those in which the child -
38 maximally involved. Both the socloemotional
forces and the child's entire framework of inte 1li-
gence are then likely to be active in the learning
activity. '

Asking children to meke deeisions 1s likely to
enhance their initistive. We want children to take -
the initiative to leern both at school and after
school hours, rather than weiting to be told what

to do.

Children need to learn how to make decisions, rather
than simply obeying orders all day. Selecting an
activity end having to live with & decision for a

~ brief period of time is in itself educationsal.
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The Content of a Piagetian Preschool Curriculum
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Fig. 4. Classification of Beads:
A Chiid between Stages I and II

Fig. 5. Establishing Numerical Equivalence:
A Child in Stage I
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Fig. 6. Seriation: A Child in Stage I
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The selection and organization of ‘the content

The content can be conceptualized roughly in a matrix form as
shovmn in Matrix 1. In the columns of this matrix are the various
socioemotional and cognitive objectives. In the rows are the objects

we want children to know and use, e.g., the self, items of food,

 kitchen utensils, etc. The traditional nursery school has done well

in finding out what objects appeal to young children; so we select
mostly from these objects things that are likely to enhance certain
cognitive processes.

At the beginning of the year, for example, we put in the class~
room two sizes of many things, such as plates, pans, wooden and metal
spoons, forks, rectangular and cylindrical blocks, paint brushes
and containers, paper for painting, etc. We select these objects
because we want children to become aware of size differences and
classify things according to size as they play with the objects.

At this point, classification and seriation are still undifferentiated,
and we don't worry about number as such, yet. Meking groups of

things is an elementary activity in the construction of numbers, and
this is all that we aim for at the beginning of the year.

Our philosophy in selecting and organizing the content is to
(a) select the materials as suggested above to give a variety of
appropriate choices to the child, (b) make a diagnostic evaluation
of the child's level of functioning and train of thought once he
has chosen an activity, and (c) follow up on his interests in the
light of this diagnostic evaluation. In other words, the teacher
constantly engages in diagnostic evaluation by keeping the theoretical .
framework in mind and locating the child's level of functionirg in
this framework. She has several possible objectives in mind for
each child, but in her moment-to-moment interaction with him, she
picks up on his interests rather than imposing hers. She constantly
works on the socioemotional objectives as she works on the cognitive
objectives,

As stated above, the selection of objects to put in the classroom
is crucial. The Xkxind of objects and their variety and quantity are
important considerations in determining what the children will select.
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Another consideration is the versatility of each object as can be
seen in the following examples of how blocks might be used for the
development of the child's physical, social, and logico-methematical
knowledge as well es representation:
a. For representation
If the child is building a gas station, the teacher can
help him to elaborate the streets around it or to introduce
cars and custorers to extend the play into a dynamic,
symbolic experience.
b. For spatial reasoning
If the child does not seem to know what to do with the
blocks, toy stove, sink, and dresser that he has collected,
the teacher cen arrange them into & room and ask him if he
would like to make a room just like hers (slide). If the
child has a passion for trains, she would make & train
station instead. (Spatial reasoning is similar to
representation, but it involves making an exact copy or a
precise modification of a spatisl arrangement, rather than
the externalization of e general idea.)
c. For pre-seriation
If the child is building a remp, the teacher might make a
bligger ramp and see how the idea strikes the child.
d. For physical knowledge '
Blocks cen be pleced in a collection of objects for sinking-
and-floating experiments.9 Ancther game the teacher can
introduce uses the sounds objects make when they are dropped
on the floor. She can ask & group of children to close
their eyes and to guess what she dropped on the floor.

9In physical-knowledge experiments, we do not ask children to explain
any phenamena. We limit ourselves to having them predict the outcome of an
action on objects, to verify the prediction, to recail what happened, and
to figure cut means of producing certain results.
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Blocks make soundé that are different from the sounds
made by scissors, empty cans, and old magazines. The
children can soon play this game without the teacher
and add other actions on objects, such as hitting a
block with a block, or a block with a pencil.

Piaget's theory makes it possible for the teacher to get a kind of
X-ray picture into the child’'s cognitive processes, When the child does
this in classification (Figure 4), the teacher knows that, with these
objects, he is functioning not quite at the stage-II level. In number,
with these particular objects (Figure 5), the child proves to be in
stage I. In seriation, too, (Figure 6) the child is clearly still
in stage I.

Our method of teaching applies Piaget's exploratory method of
testing. If the child's ansver ié incorrect, ‘yhe teacher asks another
question to_stimulate his thinking. Fox"_f_eﬁl\:‘g, when the child makes
this copy ; ‘ = of this model | i i (slide), the teacher
cen ask whether or ndt she (the child) could walk on her roof in the
same way the* g_g,c_,uﬁ walk on the teacher's roof. The child's response
was this

. (slide), which vas still not quite right but
good enough for the time being. (By the way, copying shapes with
sticks is one of our reading-reacdiness sctivities, and I am sorry that

~ there is not enough time to'discuss these activities.)

The specific ltems selected are of particular importance in the
teaching of physical and social knowledge. If we want children to
know how a swing works in the sense of physical and social knowledge,
for example, it is imperative that there be a swing in the environment.
For logico-mathematical knowledge, in contrast, the particular objects
used do not matter as much. For example, numbers can be learned with
dolls and hats just as well as with cups and saucers, as long as the
two sets of objects involved have a qualitative one-to-one relationship

that Piaget calls "provoked correspondence".lo

loFour-year-olds who don't understand the tevms "just as many" and

_ "the same number” understand much more easily the idea of "just enough
~hats for everybody" when the two sets have a relationship of provoked

correspondence, They understand from the nature of the objects that
there can be only one hat that each doll can wear at a time, and only
one cup that can go on each saucer.
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Classification, too, can be learned just as well with cars end blocks as
with balls and toy shoes.

The approach advocated in this paper is not easy for the teicher to
use in the classroam. It is much easier to taske children through a pre-
planned set of activities. However, if ga.ch child's knowledge is a con-
struction from within, and if this construction is a continuous process of
integrating the new with the old structure, end if no concept exists in
isolation, learning cannot proceed in the same way and same sequence for
all children. Therefore, the teacher must follow the learner's own way of
learning and guide it, rather than imposing her sequence of objectives.
Before concluding this section on teaching methods, I would like to make
a few comments about the importance of children's expressing themselves.

The importance of clear and open communication, as well as the importance
of respecting other people's feelings and opinions, goes without saying.
From the point of view of children's cognitive development, too, we must
encourage children to say exactly what they mean rather than pressuring them
into giving the "right" answer.

In the first place, unless children tell us how they think, we cannot
get the diagnostic insights that are essential for diagnostic teaching. In
the second place, I would like children to have enough confidence in their
own process of reasoning, rather than "learning” through sociesl conformity.
For example, in the situation shown below, if the child feels that 8 objects
in the top row are "more" thaen 8 objects in the bottom row, I would like
him to say so with coafidence, rather than being shaped into reciting the
"right" answer. The space occupied, after all, is an important consideration

[o IR o} (¢] (¢] o] o [+] (¢]
’ ’
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in the construction of number concepts, and eny attempt to teach numbers
must let the child himself work out the relationship between space and
number through his own process of reasoning. If the process' becomes well
structured, the correct conclusion is bound to emerge. It is, therefore,
on the underlying processes that we must work, not the answer, or the
surface behavior. There are two papers (Ezell, Hammermen, & Morse, 1969;
Kemii, 1969, in press) in which we describe how we work on the underlying

49



b7

processes for the construction of elementary number concepts.

There is another paper (Kamii & Derman, in press) giving the findings
from an experiment which contributed to my belief that we must allow children
to be honest with themselves. The six-year-old children who took part in
this experiment were taught, among other things, to conserve weight and volume.
They were found, for the most part, to give the correct answers, but usually
in a sing-song fashion, as if they did not mean what they were saying. Their
responses vere not coming from the depth of their convictions. It occurred
to me afterwards that teaching methods that attempt to excite the child's
entire cognitive framework and enthusiasm. must encourage him to say exactly
what he means and exactly what he believes.

The teaching methods proposed on the basis of what I understand of FPiaget's
thegry promise not to produce quick and spectacular results. ngever, changes

that come from within an organism always come slowly. There i§\phenomenon in

embryology that Piaget points out, i.e., the fact that the more complex the

organism's structure, the longer it takes the embryo to develop into a
structured whole. There is no step that can be skipped in this process, and
no way to force the rate of development. The only thing we can do to enhance
biological development is to optimize the conditions under which the orgenism
develops. A

Disadvantaged children do not live under optimal conditions, both in a
physical-biological sense and in a cognitive-biological senze. If I am wrong
in the specifics of the curriculum conceptualized so far, I mey still be
right in saying that the best way to educate disadvantaged children should be

sought in the laws of cognitive development in nature, and not in the laboratory.

In' sumary, the role of the teacher is neither to dictate "zood" behavior
nor to transmit ready-made predigested knowledge. Her role is to help the child
to control his own behavior and to build his own knowledge through his own-ac-
tions on objects, his owm reasoning processes and his own curiosity and excite-
ment. To accomplish this task, the teacher selects a variety of objects to
give a range of possibilities for the child to choose from. When the child has
chosen his activity, the teacher diagnostically picks up on the child's inter-
ests by making suggeétions and asking questions. Piaget's distinction among
physical, social, and logico-mathematical knowledge and representation guides
the teacher in deciding when to answer a question, when to let objects give the
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answver, and vhen to leave the question open. As stated earlier in this
paper, the basic principle to keep in mind is that play is the most powerful
ally on the teacher's side.

III. The Evaluation of the Curriculum

In a nutshell, I don't know how to evaluate this curriculum. It has
taken almost four years to conceptualize the objectives presented above, and
in some areas (i.e., physical knowledge and the structuring of time and space)
the objectives and teaching activities are yet to be developed. While studying
the theory, the children in the classroom, and education in general, I changed
my mind many times about what the objectives of a Piagetian preschool should
be. Since I am not sure about the objectives, I am even less sure about how
to evaluate the curriculum.

I used to think that intelligence or achievement tests could be used to
evaluate a preschool curriculum based or. Piaset's theory. I later came to see,
however, that it made no sense at all to use these tests. Some of the reasons
for this stztement can be found in Kohlberg (1968) and Kamii (in press).

By definition, a Piagetian approach can only be a long-term approach.
However, long-term evaluation is not possible at this time because schools
function in ways that are very anti-Piagetian. For example, we advocate children's
voluntary activity and curiosity, but schools encourage passive receptivity. We
believe in children's constant exchange of views, but schools prefer guiet pas-
sivity. We think that the process of arriving at the answer is more important
than the answer itself, 'buf schools put the accent on specific facts and the
"pight" answer. In fact, we even believe in the importance of the child's
going through many stages of being "wrong" before he becomes able to reason
logically like an adult. We think that children learn to make decisions by
making decisions, but schools emphasize obedience.

It may be worth sketching a few ideas about how the curriculum might be
evaluated. I think the most iinportant variables are the socioemotional ones
because if the children achieve our socioemotional opbjzectives, their chanaes
for future learning are maximized. I think these date should be collected by
observing the-children in their real-life milieu, rather than in artificial
test situations. The important thing in the evaluation of ar educational pro-

gram is not whether or not thekchild is able to do something under certain cir-
cumstances, but whether or not he actually uses his abilities from day to day
under normal circumstances. Incidentally, I think it would be good to institute
a system of exchanging evaluators among the various prnjects that are
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in existence. For the cognitive areas, the Piagetian tasks described in
Kamii (in press) might be used, with the modifications that were found to be
necessary ufter the chapter was written. L

Before concluding chis paper, I would like to make a few points about
the use of psychometric tests, "accountability", and the long-range solution
of social and educational problems. The scores obtained on psychometric tests
like the Fesbody Ficture Vocabulary Test, the Stanford-Binet Intelligence
Scale, and the Preschool Inventory may predict later achievement test scores,
which indeed predict the pupils' survival in school. However, I would like to
raise the question as to how much theoretical and practical validity these
correlations have. They can perhaps be explained simply in terms of the
Peculiar wey in which all psychometric tests are constructed and administered,
and the wey in which schools are run to teach specific'facts and the "right"
answer. When we think sabout what is happening on college campuses today,
we wonder what psychometric test scores tell us about the nation's advantaged,
"intelligent" younsters who made it to college. Our persbective should be
‘oroader than payoff and "accountability". '

I am well aware of the social crisis that we are facing today. Any
gquick method that can %e found to i.crease disadvantaged children's chances
of getting through public schools is an enormous accomplishment. However, I
am also of the opinion that any effort that perpetuates the present educational
system will not result in the long-range solution of our social and educatio:al
problems. Atkin (1969) points out that the federal perspective of
"accountability" is almost by definition a short-term perspective related to
political payoff .11 He argues convincingly that "to gear all of our new

11 ptkin goes on to say, "The term 'political payoff' is not used in a
pejorative sense. It is becoming a requirement, however, for a federal
administration to show in a reasonably short period of time that large
amounts of monies spent for social improvement result in significant changes.
The short~term nature of the perspective brought to our tasks by federal
officials represents one major issue that should be in the ferefront of
educational thinking as we examine new sources of funds from the federal

government for novel programs." |
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educational effort to attempt solve deep (social) problems on a short-term
basis may in the long run turn out to be a major misapplication of scarce
resources.” It is absurd to think that we can institute 500 - 750 hours of
preschool education without changing the 10,000 hours of compulsory education
that follow preschool and kindergarten.

The more I study Piaget's theory and the children in our project,
the more I become convinced that Piaget's theory can make a contribution
to education. However, the theory still needs to be digested, developed
into a curriculum, implemented, and evaluated in longitudinal experiments.
What difference this theory can make to the education of disadvantaged
children is & questiun that remains to be answered empirically, not only
to my satisfaction but also to the satisfaction of people like this audience
and the teachers who actually teach the children from day to day. There is
& long and thorny road ahead before this question can be answered.
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Some Reactions to the Discussants
Constance Kamii
June, 1970

Helen Robison rightly pointed out that my paper did not adequately treat
the teaching of language. I would like to make the following remarks in
response. I feel that the teaching of concepts is too often equated with the
teaching of words, and that at the four-year-old level, we should be able to
talk about cognitive development without necessarily talking about language
development at the same time. One of my reasons for not discussing the teach-
ing of language was tv stress the point that, a.ccord:.ng to Piaget, thmk:.ng
does not grow out of language.

As for the teaching of language per se, we help our children to develop
it in two ways: (a) Through imitation without communicetion and (v) through
the use of language for communication. According to Piaget, language is
learned first by imitation, e.g., French babies imitate French sounds. In owr
curriculum, we extend this imitetion into chants and nursery rhymes that are
taught particularly on the school bus. In chanting nursery rhymes, the children

do not concern themselves with communication, and simply have fun uttering
sounds and word patterns.
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In the second approach, in contrast, language is used for representation
and communication. Therefore, for example, if we want children to name objects,
colors, and numbers, we set up situations in which the statement "I want some
red paint (or two cookies)" serves a useful purpose for the child. This
approach is in contrast with the situation in which the child is asked to say,
"This paint is red," when both the speaker. and the listener can se: the object.
The function of language is for the communication of ideas and representation
of things that are not present. Some examples of the use of language for
representation and communication in our curriculum are making predictions in
physical knowledge, exchanging opinions in social and logico-mathematical

knowledge, and verbally interacting in sociodramatic play. -

I would like to react to only one of the points made by Frank Hooper,
i.e., his question as to where the infralogical operations concerning space
and time fit into the %richotomy of physical, social, and logico-mathematical
knowledge. I mentioned space and time only in passing under physical knowledge
because they seemed too complicated to fit into the trichotomy.

Spatio-temporal structures belong halfway between physical knowledge
and logico-mathematical knowledge. Space and time are like physical objects
in that they have properties of their own that cannot be changed at will by
the action of the suvject. Un the other hand, spatio-temporal structures
are like logico-mathematical knowledge in that they have to be constructed by
the subject himself rather than being discovered empirically. Geometry is
closer to logico-mathematical knowledge than to physical knowledge, while
other activities involving space, e.g., billiards, pendulums, balances, and
shadows are closer to physical knowledge. These activities can be used to
help the child to structure temporal sequences, too, i.e., predicting the re-
sults of an action, verifying the prediction, recalling what happened, and
figuring out means-ends relationships.




