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ABSTRACT : : . o
' N . This paper -discusses Piaget's constructivist theory
of logico-mathematical knowledge, -the development of knowledgz in
children, and implications for preschosl activities. The thedry that
a chill cannot anderstand anything she sr he has not constructed is
advanced. Contrasts between Piaget's theory and the théories of
Gibson and Luria are described brieﬁly.fIt is proposed that although
language plays a role in Jlogical thought, it is itself insufficiant
v +o mcsount for the dévelopment of cognizance {conscious. knowladge).
The 3évelopment of- knowledge is-.discussed in terms of the concept of
.objsct permanence, the ability to undecstand -how things can ba.\»
transformed and the ability to construct.reiatedness.through S
infsrence. Piajgat terms - this inferential'process#ibgiqo-mathematical :
knowlzdge. The role of action in the davelgpment of. "
. logico-mathematical knowledge has implicat? \ ‘pre

ons for preschool program
contant. Three .problems with which young children characteristically
have difficulty are discussed: (1) the problem of gdps (inferring
continuity.in the face of discontinuity); '(2) the problem of .
representation‘(reflectinngn.theqﬁgrm of movement); and (3) the
problen of procedures (relating static states to th: transformation
that produced them). Ways of encouraging development in thes2 arsas
ar> prasented in examples fromythe School- fer Constructive Play at
the University of Massachusetts. Also liscusSsed ars new tz2aching
tethniques deffed by Inhelder, Sinclair .and Bovet that are"based on
- a prédict‘observe-predict,parangm consistent with constructivisa.
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— 'EOUCATION “ATING IT POINTS OF VIEW 9R OPINIONS ~N
Lo ' STATED DO NOT NECESSARILY REPRE- *
M " ‘ SENTOF FICIAL NATIONAL lNosL‘IICY:”E OF
, \ s EDUCATION: POSITION OR P
M - The ‘Implications of Piaget's Constructivism for Early Ch1ldhood Education
C -t ‘ ' | : : o
o p George E. Forman" ,
Lt j ‘ AN
‘ ' | s : | | o s
What is the construction in Piaget's constructivism? -Piaget main=-
ta1ns that we cannot understand anyth1ng that we ourselves have not
constructed Th1s axiom, has corollar1es about ‘the def1n1t1on and the .
source of knowledge Construct1v1sm has. been criticized, but the criticism .
i I . comes from a confusion over-the def1n1t1on of - knowledge and a s1mpl1st1c°
. . ¢ & .
'V1ew regard1ng the source of knowledge ' .o ' S
' T To P1aget knowledge is consclousness of the procedures by wh1ch we
?\\Q 5 . make‘conclusjons. Know1ng is more than do1ng, even though doing is the

’\f\\ source of, know1'ng6 Knowing is represent1ng the do1ng as: a general structure.
_The structure 1tself becomes the obJect of knOW1ng The construction of

knowledge is a process of making expllclt the structure of performance,

. e
.,

and later. in development; “the structure of thought itself.

.! . ..

James GJbson has criticized construct1v1st theor1es of percept1on

He ma1nta1ns that.we have ignored the 1mm19§e amount of 1nformat1on that

is 1n the env1ronment 1nformat1on wh1ch our per1pheral sensory systems

: are de51gned to pick up rather automat1cally Gibson's work does not 1ndict

Piaget's construct1v1sm for two reasons G1bson 's work deals w1th cont1nuous

“stimuTus. events; P1aget s work deals w1th d1scont1nuous events Gibson's

“theory pertd1ns to ‘our automat1c pick up of sensory 1nformat1on or RESONANCE

.,n |

]The author's address 1s.: George E. Forman, Associate Professor,

- Center for Early Childhood EdUcat1on, Room 357 Hills South, Un1vers1ty of
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'_'P7a§3t‘s;theory pertains‘tO'our gradual awareness’ of how we know or
- COGNIZANCE. ° |
 Piaget is'well aware of the sophistiCation of our‘biologdca1 equ%p;

. ‘ment as active systems The perceptua1 systems set adapt1ve constraints -
on act1on, the fo?m of action sets adaptlve constra1nts on structures used
-for know1ng P1aget S know1ng is more than G1bson svdook1ng, but both are.

more than naive theorles of pas51ve see1nb -~ as we w111 see. Ty

What about the sources of know]edge? P1aget has 1dent1f1ed;3evera1 o

jf-sources, but emphas1zes the1r 1nteract1on rather than the1r 1ndependent

';f effects Knowledge can: be constructed from 1nformat1on that comes from
others, from ebJects, and from a ref1ect1on on- our act1ons per se Other
Ltheor1es seem to emphas1ze one source over the other. Let's. 1ook at :.}

\Lur1a s work as an examp1e

-

~ Luria makes a strong c1a1mxthat modes of knowing are a product of °*

';fthe pract1ca1 act1v1t1es of the culture. The agrar1an serf of Russ1a . _ N
c1ass1f1es obJects on the bas1s of funct1ona1 and s1tuat1ona1 d1mens1ons '

4\
'r(e g., axes and wood are both tools‘, since "you need them both when mak1ng

ha£d1es ") i‘yost revolut1onary workers who haVe organ1zed co11ect1ves and '

who have 1nst1tut1ona11zed 1nstruct10n cfE%S1fy‘on the bas1s of abstract

-"‘def1n1t1ons (e.qg., hammers and axes are tools "because they are both used

Hlto make th1ngsf") Luria concludes that the “shift from serf to cell has
| 'caused a sh1ft from s1tuat1on bound to abstract modes of th1nk1ng '

’ - At f1rst glance Lur1a s work seeqs to contradict Piaget's emphas1s
:on the b101oglca1 or1g1ﬁs of cogn1t1ve development. A close read1ng of

-

'P1aget s B1ologxyand Know1edge (1971) removes this - apparent contrad1ct1on

VP1aget s work re1ates’to how it 1is that abstract thought is poss1b1e at

1

'ia11, not why 1t dbes or does not occur in one. part1cu1ar social sett1ng

.
3



¢ \‘ o ’ -3 - -,

Lyria 1s$$nterested 1n/eff1c1ent cause -- the motivation of cognitive

development; Piaget with forma] cause -- the invariant course of cogn1t1ve ‘
deVelopment Source to Luria means force source to Piaget means-or1g1n.
The shift from feudal serfs to organ1zed to11ect1ves 1tse1f was possible
only because we'humans have the competence to dea1 with comp]ex relations,.
New comp]ex1t1es are constructed out of old comp]ex1t1es Old comp1exit1es
are the or1g1ns of the new. P1aget states that the person cannot be g1ven

.a new structure, be it linguistic or po11t1ca1. The new structure must be

: assimilated, the old accommgdated to create a useful 1nte11ectua1 structure, °

\

a structure’ that does. not/fugct1on as an automat1sm To'say that culture
is the source of,mode;;of know1ng begs the quest1on of how\cu1ture can
. change in the f1rst place. In Tike form to say that 1anguage is the .ﬁg.
source of 1og1ca1 thought begs~the quest1on of how the ch11d develops to
a po1nt where he can profit from an’ 1nteract1on with speak1ng adults.
Language is 1mportant but 1nsuff1c1enf to account for the deve]opr

’ ment‘of consc1ous know]edge - Does knowledge from objects explain know1ng
more comp1ete1y? The child can exp]ore obJects and d1scover the1r r1g1d1ty,
'texture, curvature and ?.Jék However sensory exp]orat1ons §1one will
n.never 1ead to a conc]us1on that objects are permanent Permanence must.
span d1scont1nuous st1mu1us events " object seen, object not seen, object
.i seen. we.can't say "obJect hidden." "Hidden" ;s a- comp]ex 1nference 'f; ’ .
fObject permanence is not in the~ambient 11ght True, the child. may smile

in recogn1t1on of the second s1ght1ng of the obJect but will the child S
search for ‘the ObJECt when 1t is- h1dden from v1ew ‘
' The. search has profound 1mp11cat10ns To use Piadet's term, search-

1ng 1mp11es that ‘the ch11d has closed the- strUcture of “the movements of

self and obJect The ch11d has done more than recogn1ze the phys1ca1

.

-
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- sfmiﬂarity between two citings. The child has.done more than distinguish
N 1 ’

.y §elf:movement from object movement. He has coordinated these events nto
a c1bsed-structure The'c1osed structure is the source of tﬂ?“eentlusion
u_s‘f‘. that the obJeqt 1s sti1l in space, albeit behind a screen. He knows that
the obJect still ex1sts, that is, he has constnicted space* The structura]
‘ c]osure of these respect1ve movements results from autoregu]atory proeesses.
:‘These processes are endogeneous to the organ1sm and cannot themselwes be
Jearned. They are part of what41t means to be Homosap1bn. Regu]ar
patterns .of peek-a-boo no matter how frequent or cont1ngent are insufficient
';._* lto account for the construct1on of space as someth1ng ‘known as a Jlace 1n".
N o

which tqe ch11d h1mse1f ‘can be- JUSt another obJect v

‘ Wi th further deve]opment ‘the ch11d comes to understand how th1ngs

ed how to make the object reappear; what procedure was

used to:tYa form the shape,of the clay, or what procedures maintain the
o v LA ’ [ .. . ' '

/ -
inal and transformed states. Initia]]y&states are

v‘,: 7equi§ance betweenhor'
}‘understood as static and distrete The'child mist construct theﬁr
re]atedness by 1nference P1aget terms: th1s 1nferent1a1 process 1og1co-
mathemat'€a1 know]edge ' Nlth deve]opment logico- mathemat1ca1 know]edge

S- more consc1ous, more an obJect of thouqht and thereby more capab]e o

of be1ng a too] for th1nk1ng Logico- mathemat1ca1 knqw]edge c]oses the

structure of obJect permanence, tloses the 1nference of cause and effect (

-t

and c]oses 'the syHog1sm of propos1t1ona1 1bg1c .Never%e]ess, 1oglco—

=t

/// : mathemat1ca1 know]edge comes ne1ther from ObJEGtS or others d]one Their
L/ \5. pr1mary source comes from our end1gen VS competence to re1ate successive

>/, R S\
e act1ons 1n¢o a tota] form 1ndepeﬂdent

J,

’ we]] as a- cause effect content P1aget S attent1on to the form of action
\ .

P L ls one of h1s most 1mportant contr1but1ons to ep1stemo1ogy

effects Action has a form as

y
-1 v . . . . .
P : o S . RS

LV : TR i .
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T : v 4 Act1on can be back and forth, in and out together and apart, away
from and toward. Once the ch11d beg1ns to think about the relation of two

actions he. ts on his way to the-construction of»abstract thought thought

jthat dea]s with 1og1ca1 re]at1ons rather than merely cont1ngent reoccurences.

-

The sh1ft from funct1onal Situat1ona1 modes of thought ta abstract thought

N ‘may be mot1vated by the soc1al press, but it has 1ts or1g1n 1n the un1versa1

‘ -
L

competence of our specie to reflect on the form‘of two success1ve actions.

-

Consider the shift from spatia1 relations ‘to taionomic re]ations The . ~
tail is a spatial part of the whole alligator. The a111gator is a taxonom1c
“ member -of the c]ass reptiles. A tail s on]y a ta11 but an a111gator is '

,5150 a repti]e ~ The also in that sentence refers to the dua] pos1t1on

. | fof the a111gator, but this is not a spat1a1 pos1t1on The transcendence'
‘ -, of time and space results from cTos1ng the structure,’a structure ‘that L s
-simu1tEheous1y{re1ates "movements” in two oirections ‘ Being in two'positions-.
““'ationce’(that is, two categories) is the essence of the 1og1ca1, non- causa]
i relation. The child constructs this structure out of real movements by
“reflection on their form. Form ts frozen movement. Language'1s(necessary
to'extract time from movement’.but cannot, ltseTf be'the 6rigin of the form. ‘.: »
" Do the deta11s of P1aget S construct1v1sm carry any~1mp11cat1onswm ”—Ni>
~ for educational pract1ce7 P1aget has 1dent1f1ed 1mportant 1nte11ectua1
ach1evements accomp11shed by the ch11d between the secoqg anq\seventh$§ears
*mf life. H1s work defnn1te1y has unp11cat1ons/for ear]y ch11dhood educat1on
I see twolbroad areas of app]%cation: one, the content of_the preschoo]_ .
‘orogram and‘two, the techniqUes of teaching youngbchf1dren. ' s
L . .

Program content,can be def1ned by the prob]ems w1th which young

ch11dren character1st1ca11y have d1ff1cu]ty I will ment1on three. One,
H

1nfer1ng continuity in the fade of‘d1scont1nuity; of the problem of gaps. . .
) Loy ' e R <; .

. o
% . . . a - - -
. L4 - @ v
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R fwo, refiecting on the farm of mOVEment, or fhefprob]em of reprOSGntatfon

Three, re]ating stat1c states to the transtrmations\thdt produced them, .

. or the prob}em of procedures Dur1ng the age from two to seven the chi]d

v fs. busi]y éﬁnstruct1ng representat1ons of procedures S0 that she can

" understand the ‘gaps in discontinuous events, ‘4

A ‘ ’ \
1 . ) Does a bite from this piece of cake. taste as good as my neighbor' s -
piece which came from the same cake? : JWhy . does pulling down on the pu]]ey

;rope make the basket go u _E_when/f/ugnt it to come down? tﬂo;—canhih1s ]

»

“butterfly ever havé‘been that caterp111ar? Thése problems exist because
A

the ch11d cannot coordinate ‘the elements &f the re]at1on She views them
.as d1scont1nuous, discrete events Once two p1eces of cake are’ separated

‘!l from each other the young ch1}d/f1nds it d1ff{;u;; to th1nk that both .

.
=

[ 4

p1eces came from the same/whole The\ch11d caqn under§tand how .two < Yo

\;\\- . pans of rope can be/part of the same rope 1f pulling:down on one 1eads to
: Y ' |
Y, an oppos1te effect in the gther A butterfly that once was a‘caterp111ar

is as incredulous to the three year old as your acceptance of the fact

\\k /;Rat>l am- s1mu1taneous1y Fl person and a whopper/burger

~

y

fSnow was once water. Mother still 1oves you even when-she 1s'1ow I

Two is greater than_one but less than three. Your wishes are not

¢

automat1ca11y known by others. Thesée are a]l forms of"discontinuitdes; .

either actua] or phenomena] with wh1ch the young child must dea] > .

Th1s brings us to the prob]em of procedures, re]at1ng states to_ ' ~ (}r g
transformatﬁons The construction of the proceduresﬁby wh1ch one state

changes 1nto another is not a s1mp1e(matter of reading from the env1ronment 0';
" 'Often. the transformat1on must be Jnfe?Led ~Here 1s an examp]e * Kevin ’ \\jN;;;_
'andbhis teacher uere:making imprints i; ro]]ed‘out dough ‘ " Both evin and '
j' o his teacher had identical objects,fa'hollohﬁp1ast1 cylinder. KeXin makes v>/
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oo @ pectamgular 1mpr1nt with the side of his cylindér. The teacher takes
| i her cylinder, rotates it, and presses. the top into the dough making a
-; : c1rc1e Kev1n stops what he” is doing, ]ooks enviously at the circle’, then
| + grabs the teacher s cylinder so that he too can make c1rc1es The circﬁe
he makes 'seems to be an accident af /his grip .Of course, he could have
made a circ]e with hi£ own cy]indehi But that wou]d hawe required an

. 1nference to wit: s1nce our de cts are a11ke the c1rc1e resu]ted from

: a transformation of the object VKEyin on]y ﬁaw that the teacher s toy,-
. R ) ’ .
*—-x\\\ as a stat1c state, lead to the circle des1g , a subsequent state. Grabb1ng
N\ . 20

and pgssess1yeness, common. tra1ts in two and three year o]ds, might be
IR exp]ained by the children s fa11ure to unde rstand that on% obJect is often
'ZJ (/" .. Jjust as good as another,_as 1ong as the ob edt in hand is properly trans-

-v '
.

formed

’

‘ . . At the Schoo] for)tonstruct1ve P]7N a Piagetian preschoo] at the
) : ) o
Un1ver51%y of Massachusetts, we have a s ogan Change Without Exchange

44

new one. Preschoo] educat1on needs to g1ve the child contro] over the :
proFedures by which d1fferent effects kre‘created wﬁth the same ObJECt L

At our. schqo] we have wagons that the child can change from wadd]e to rock o
/ : b4
ho]] ba]]s that tie chi]d can change f;gp 11ght to heavy. By focusing

. -
y -

[ ) (r
" Tonw th1nnob3ect changes rather than between obJect exchanges ch1]dren may

{
“ more 11ke1y form a Ga111ean world view of process rather. than an Ar1stote11an

Yoo wor]d v1ew "of d1screte categor1es (ggE-E1k1nd 1969) 2_ Perhaps early educa— *

o tion can prepare the ch1}d to app]y w1th1n obJeciechange to\Petween obJect

T I R A

N ' 2E1k1nd D. Conservat1on and concept, format1on In.E. E]k]nd &,

J. Fiavell (Ed.), Stud1es in Cogn1tive Deve]opment “New York: Oxford

Univer51ty Presss
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differences 1ater in his schood cureer,'such as understanding the continuity

v

bet’een man and ape br betwean us and them. '
. .

Th1s brings us to the problem of rcprosontation Nepresentation is

vessential for filling the gaps. Gestures, graphics, and ﬂanguage all assist
\

the child to span‘ﬁme d1scont1nuous and to 1dent1fy the shape o\ change.
- At the School for Constructive Play we: encourage ch11dren t mak@*

. graphic representations of'motion‘\tself Seth rolls a plastic spool down

2, an 1ncl1ne, éhe spoo] makes pa1nt ‘blips as 1t rolls. Antl.V. tube fi]]ed

\
T w1th co]ored water is suspended from the ce111ng mak1ng a steady dr1p if -

the sand.’ As Amy ‘moves: the tip of the tube qu1ck1y she not1ces that the

'spots are far apart: When she moves the tube more show]y, the® spots are
: A )
closer ﬁogether A teacher wefs a sect1on of the s1dewa1k so the oﬁ/ldren

can notice their tr1cyc1e tracks These games and med1i‘ we feel, he]p _ \.u

[ X"

. ch11dreh freeze movement S0 - that\they can study "the form of the action.
As one; tr1cyc1e buff exc1a1med after. mak1n§ a reverse\€1rect1on with one - K,,—

wet . wheel "Look I made the letter Y'" ¥

, .
Our teachers use 1anguage that emphaSIZes the act1on We shy away

\

frow the question ,'What is th1s7"'and seek opportun1t1es to ask "Howxdid
A you/do that?" More often we para]]q; p]ay and make s1§Ege declarative
f’l ._ sentences such,as "denny 1s press1ng her clay, now she is stJEtch1ng it out."

11ke‘graph1cs, can/atempora}gze the movement. The word stands for

_ ire procedure. - Ihe cont/action of the procedure makes it easier for -
" the child. go;coordinate one state with its origin. éoordinating a state
with dts or1gln is m less than a dynamic understand1ng of the present state
Let*$ .move quickly to techn1ques of teach‘h Construct1v1sm i?a
th .of how knowledge depends on‘endogeneous act1v1ty. 1s At, therefore: |
on}yfa theory of,ée]f;education? tCan_we ook to.construct{vism,for guidelines

N
v

' . T ) ) ' s . o
.—"4 ) J- . . . 9 . '\ JL:‘ , .‘
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_for teaching techniques? If we accept the leap fron s to Ought, how can’

we best preserve the child's natural construction of knowledge? - | !

In a 1974 pubiication Inhelder, Sinciair. and Bovet3 define exciting ’

new techniques of teaching, techniques that are consistent with co?structivism
The basic paradigm is as foiiows ‘The child is. never given answers verbally.
He is presented questions which cause him to repeatediy contradict h:: own
previous prediction about the outcome of the same-event. For exampie.

equai quantities of water in identically shaped glasses are simuitaneousiy

drained into two giasses grossiy different in shape, then these two ,galsses’

are drained into indentically shaped giasses ' After changing his predictions
regarding the two water levels, only to find the new prediction d1sconf1rmed
.as well, the student begins . to rethink the Reasoning behind his answers.

Hé somehow feels that the worid itseif couid not be that caprious .These:
games are designed to pit an advanced mode of reason1ng ("1t's the same
water}j aga1 st a less advanced mode (“It $ the same “amount of water ).

P

The confiict

ntually causes the ch1id to assimiiate the«iess advanced .
mode into the'more advanced mode which has the additional effect of
eiaborat1ng the mor advanced mode, i e., acc0mmodation occuri:aiso

P1aget, 1n the preface to thTS work, points out that this model of

>

Tearning 1s qu1te d1fferent from either’ respdnse shaping due to external

- LA y-

' reinforcement or stimulus d1scr1m1nat10n due to selective feadback. We have

- here a case of eonstructive- ass1m11atron wh1ch cannot*be accounted fot by

ciosure occurs where parts of the strucgure explain Gther parts The highe
’ :

flya oom

principies of generaiization or d1fferen81ation alone. An 1mp11cat1ve

o

3Inheider B., Sinclair,”H. & Bovet, QM Learning ang,the

Deveiopment of Cogn1t1on Cambrldge Harvard University Press, 1974, © =
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mode of thoughtr(conservation of Idontity) (10'0' with the Tower mode of
thought (conservation of quantity). The closure pxplaing the 1ilunory
. . . - oy
) ) differences in amount. To Plaget, knowledge is MOrelthan fgnoring mis-
leading cd@s. 1ike water leyels. Knowledge is wing why'those cues are

. misleading. Knowledge is a matter of understanding'what you see. not,a

g decision to selectively ignore. -

The Predict—Observe-Predict paradigm {is general enough to be used
with young children, even though we do not often ask young children to
make a verbal prediction. The’ teacher puts an off-sized wheel on an axle.
Can the child negate‘the teacher' s'transformation to recreate straight
rolling wheels. Or can he’make some reciprocal adjustment_in the position

_ of the ten pins to accommodate the arcind‘path of the wheels. The conflict“
- staged by the teacher can %ventua]iy calise the chiid to con51der the ‘
re]ation between structure and function and thereby make predictions which
are confirmed. At the School for Constructive Play the teacher's role 1is
* trouble maker, albeit a sensitive trouble maker.w The staging of conflict,

judicious]y‘dispensedj is a teaching technique that is,consonant with

Piaget's constructivism Conflict comes from a clash of 1deas and 1t is ¢

only through rethinking that the c]ash will bead\solved This rethinking

is an endogenous, self- regu]ated progess that dnaws from previous sensory-

{ ] motor schemes, and which themseves drz&:frgm bioiogical'schemes= .Conflict
.{c “' ~ resolution is more likely to preserve the continuity hetween biotogy and |
"hnowledge, at least knowledge as conscious - understanding

After a]] of this, 1 hope xgu_are both conscious and understanding.

RN . . _ R

Y

Thank you. “ ¥ L. o . 3
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