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ost early childhood edu-
M cators are well aware that

young children learn
better with hands-on activities than
with worksheets. But they have
trouble explaining exactly what
children learn and how by manipu-
lating objects. This article clarifies
this issue. based on Piaget’s theory.

Two kinds of knowledge:
“science” and “math”

Piaget (1967) identified two dif-
ferent types of knowledge children
build when they act on objects:
physical knowledge, which is in-
volved in science education, and
logicomathematical knowledge,
which is involved in math.

Physical knowledge is knowledge
of objects that can be observed. We
acquire physical knowledge by
acting on objects—by pushing,
poking, and dropping them. For ex-
ample, the softness and weight of a
ball are physical properties that are
in the object. These properties
could not be known if we could not
poke and lift the ball. If the child
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Do not tell
children
exactly how to solve
a problem.

picks up the ball and lets go of it, it
will fall to the ground and bounce.
This is also an example of physical
knowledge.

Logicomathematical knowledge
is more complicated. It is created
when we make relationships be-
tween objects, such as when we
compare two balls—one red and

one blue—and think that they are '

different. The relationship different
is created by the individual who
puts the two objects into this rela-
tionship. The difference exists nei-
ther in the red ball nor in the blue
one. It exists only in the mind of the
person who puts the two balls into
this relationship.

Other examples of relationships
we can create between the two
balls are similar, the same in
weight, and two. Roundness,
weight, and color are observable
qualities, but the relationships of

similar, the same in weight, and two
are not. Relationships can be cre-
ated only by each person in her or
his mind.

Another way to view Piaget's dif-
ferentiation is to think of knowl-
edge as being from two sources: ex-
ternal and internal. The source of
physical knowledge is partly ex-
ternal to us, but the source of lo-
gicomathematical knowledge is in-
ternal.

When a child in the block corner
looks for more cylindrical blocks to
make a tower taller, he engages
mainly in a logicomathematica! ac-
tion. As he searches through the
pile, he makes relationships be-
tween blocks that are cylindrical
and those that are not. When the
child places a cylindrical block
atop the other four blocks in the
tower, by contrast, he is engaged
mainly in a physical action. Be-
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[image: image2.jpg]cause the tower will topple unless
the blocks are carefully stacked, the
child relies on feedback from the
objects to find out if the result was
successful.

This example helps distinguish
between these theoretical con-
cepts. Piaget also went on to say

oung children
think better
when they act on
objects.

that in the psychological reality of
each child, it is impossible to sepa-
rate physical knowledge from lo-
gicomathematical knowledge. For
example, it would be impossible for
a child to recognize a red ball as
such without comparing it to balls
of other colors. This relationship, or
classification, is essential for the
observation of object properties.
The source of physical knowledge
is thus only partly external to us.
Conversely, it would be impossible

Two levels of mentally
and physically acting on
blocks.
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to create the relationship different
or similar if all the objects in the
world had identical properties.

Logicomathematical knowledge
and physical knowledge depend on
each other and develop together.
As children's logicomathematical
frameworks become better struc-
tured, they deveiop more precise
and better organized physical
knowledge, and vice versa.

We used to think children ac-
quired knowledge only through
their senses. Piaget extended this
belief by showing that children can
obtain sensory information only
when they act on an object physi-
cally and mentally. Physical knowl-
edge is acquired when children
handle objects and observe how
they react. For example, children
discover the properties of balls by
holding them, dropping them,
rolling them, and throwing them.
This is why manipulation is essen-
tial for children—and adults—to
acquire physical knowledge. This is
proved by mus>ums and shops all
over the world that display signs
that read Do not touch. The mental

e
How to encourage
children’s thinking

1. Use or create
situations that are
personally
meaningful to
children.

2. Provide
opportunities for
them to make
decisions.

3. Provide
opportunities for
them to exchange
viewpoints with
their peers.
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[image: image3.jpg]part of this action refers to the fact
that we cannot get physical knowl-
edge without interpreting with our
logicomathematical framework the
sensory information we get by
touching the object.

Not just
mindless manipulation

You may have noticed that when
we talk about the child's action, we
rarely use the term manipulation.
The reason is that manipulation
refers only to the ‘external act,
which can be mindless. Piaget's
term action refers to mental action,
which is often accompanied by
physical action in early childhood.

When we gently squeeze a plum
or a peach to find out how ripe it is,

Worksheets do
not encourage
children to invent

their own ways to
solve problems.

we do so because we want to know
something about the fruit. The im-
portant part of our action is the
mental part, without which the ex-
ternal act would be a mindless ma-
nipulation.

In the physical realm, children
think when they try to produce a
desired effect. For example, they
have to think to decide how to roll
a ball in a game similar to bowling
or golf. If they roll the ball too far to
the left or right and miss the target,
they have to think to decide what to

do next. The girl who made the.

complex structure in the photo-
graph on page 24 also had to think
to produce this effect.

In the logicomathematical realm,
the child acts on objects not to
produce desired physical effects
but to put them into relationships.
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Young children
cannot think
very well when they
sit silently.

When a child is given six blue
blocks and two yellow ones, for ex-
ample, he can put together the ones
that are the same and separate
those that are different (Figure 1).
The child can also order the blocks
spatially (Figure 2) or divide the
blocks into two equal groups
(Figure 3).

Young children physically act on
the objects as they put them into
relationships. As they grow older,
they become able to group, order,
or divide them in their heads
without touching the objects at all.
In short, the manipulation of ob-
jects is desirable in the logico-
mathematical realm because young
children think better when they
physically act on the objects.

The importance of children's
thinking is illustrated in this ex-
ample by Gréco (1962), a longtime
associate of Piaget.
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Figure 1. Putting together those that

are the same and separating those
that are different.
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Figure 2. Putting the objects in lin-

ear order.
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Figure 3. Dividing the objects nu-

merically.

A mother asked her 5-year-old to
put out the napkins for the main
meal every day. There were four
people in the family, and Jean-
Pierre could count to about 30. On
the first day, he.took out only one
napkin to put on a plate. He then
returned to the cupboard for a
second napkin, and so on, making
four trips. At 5 years, 3 months, and
16 days, he suddenly thought to
count the plates, then counted four
napkins, and distributed them on
the table. He proceeded in this way
for 6 days.

On the 7th day, there was a guest
and one more plate. Jean-Pierre
took four napkins out as usual, dis-
tributed them, and noticed that one
plate remained empty. Instead of
getting an additional napkin, he
collected the four already on the
plates and put them back in the
cupboard. He then began all over
again and made five trips.

The next day, the guest was not
there, but Jean-Pierre made four
trips, and continued the same
method for 5 more days, until he
again thought to use counting. After
10 days of counting, Jean-Pierre
was told that there was a guest
again. He distributed his four
napkins as usual, but this time went
to get the missing napkin when he
saw the empty plate. The next day,
when there were only four people
again, he counted the number of
plates before fetching the same
number of napkins. The arrival of a
guest never disturbed his napkin
distribution system again.

This example shows how impor-
tant it is for us not to tell children
exactly how to solve a problem. If
Jean-Pierre's mother had told him
to count the plates and napkins, he
would have learned to follow
orders and would have manipulated
the objects correctly but mind-
lessly. Because he was not given a
recipe to follow, Jean-Pierre could
think and invent his own way to
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for ideas

‘Children learn best when we
encourage them to invent their
own ways to solve problems.
When we tell or present knowl- .
edge to young children, we
stifle their initiative and di-
minish their confidence.
Parents and educators who
wish to go beyond worksheet-
and drill-type methods of
teaching in order to encourage
thinking in children will find
more ideas in the following re-
sources.

Kamii, C. (1982). Number in preschool
and kindergarten. Washington, DC:
NAEYC.

Kamii, C. & DeVries, R. (1977). Piaget
for early education. In M.C. Day &
R.K. Parker (Eds.), The preschool in
action (2nd ed., pp. 365-420). Bos-
ton: Allyn & Bacon.

Kamii, C., & DeVries, R. (1978). Physical
knouledge in preschool education.
Englewood Cliffs, NJ: Prentize-Hall

Kamii, C., & DeVries, R (1980). Group
games in_early education. Wash.
ington, DC: NAEYC.

deal with the problem. He also used
initiative and increased his confi-
dence in his own ability to figure
out things.

Houw to encourage thinking

There are three ways to en-
courage thinking which often occur
simultaneously. One is to use or
create situations that are person-
ally meaningful to children. We
think harder about things that
matter to us. Passing out enough
cups and napkins for friends or
family, for example, motivates chil-
dren much more than doing exer-
cises on worksheets. Likewise,
trying to knock over more bowling
pins or win more cards than other
players also means more than at-
tempting to find the answer to a
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worksheet problem. Compare the
thinking required by the girl in the
photograph (on Page 24) as op-
posed to that which takes place
when a child is faced with another
ditto.

Another way to encourage chil-
dren to think is to provide opportu-
nities for them to make decisions.
When worksheets are corrected by
the teacher, the children learn that
the teacher is the only one who de-
termines which answers are right.
When we allow children to decide
on their own who knocked over the
most bowling pins, what rule would
make the game more fair, or which
alternative got more votes, they
think much harder than when the
teacher decides everything.

A third way to encourage chil-
dren to think is to provide opportu-
nities for them to exchange view-
points with their peers. Children
think harder when one child says,
for example, that the bowling pins
are easier to knack over if arranged
in a certain way, and another child
has a different idea. Worksheets
preclude the possibility of this kind
of exchange. Children cannot agree,
disagree, or attempt to convince
others when they do only their own
seatwork. On the other hand, they
develop intellectually, socially,
morally, and politically when one
child argues, for example, that
there has to be a rule specifying a
line behind which everybody must
stand to roll the ball, and the others
retort that such a rule would be un-
fair.

It is not the manipulation of ob-
jects in itself that is important for
children's learning. What is impor-
tant is the mental action that is en-
couraged when children act on ob-
jects themselves. Children’s mental
action can be enhanced or hin-
dered by the social context of the
classroom. When the teacher holds
all the power of decision making,
children become mentally passive

because they are Prevented from
taking a stand, exchanging points of
view, and living with the conse-
quences of their own decisions.
Young children cannot think very
well when they sit silently. How-
ever, movement, manipulation, and
noise in themselves are not neces.
sarily educational. The teacher who
stops using worksheets is taking a
step in the right direction, but this
in only the first step. We must re.
place the worksheet with an envi-
ronment that offers ample opportu-
nities for children to think as they
manipulate objects. The resources
listed in the sidebar are filled with
ideas for creating that type of envi-
ronment. But most importantly, re-
member to use your own initiative
to encourage children's thinking.
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