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ABSTRACT

The first section of this paper deals with the
question of whether Piaget is a developmental or a learning theorist;
the second section relates Piaget's research findings and
developmental theory to a sequence of curriculum units in
rathematics., It is suggested that Piaget makes no distinction between
learring and davelopment of cognitive structures, as he presents
li*tle information about specific variables which account for
l2arning. The practical application of Piaget's research findings,
however, is viewed as & v of providing more assessment information
to the teacher concerning the intellectual functioning of children
“han *he popularly used intelligence tes*s. Suggestions are made for
employing Piaget's findings in the classroom in order to incorporate
A sequence of carricular materials and appropriate units of
curriculum based on the child's level of intellectual operations.
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In asteroting to answver the quacstion is Piaget a developmenta! or learnin
q J

theorist this article will be divided into two parts. The first part will

deal wit~ this guesticn as stated. The sz2cond part will analyze Piaget's

%

developranta’ theory and s contributicn to learning in today's schools. QA
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Piaget has teen charactarize2 by his collatorator Bartel Inhalder as "a

n-.;-‘

2c0logist by trainirg, ar epistarolegist ov vecation, and logician by method." g;
This tripie orientaticn - bioicgical, enictemological, and logicemathematical - m

has to be kept in rind when confronting Pizcet's ideas concerning the develop-
ment cf i~te'ligance kecause thay are continuously reflected in every aspect

cf his thzories (Inheider 1953-54),

cn a gener2’ theoretical level, Pizget characterizes intelligence as an

aisptive prccess. Cocnitive cevelopnant s seen by Piaget as evolving from a
child's conzinucus interaction with his environmen:. The process whereby the
organisn 22ants the anvirenment to biologic systems already in existence, Piaget
itation.'" In this prccess cf assimilation, the organism inwardly
organizss the eavironmant or its percegtion of the environment to its own bio-
logical svsta=s. The methcds which involve the outward adaption of *the orcenism
to the e-virc-m2~z Piaget calls ""accomodaticn.'" In the process of accomodation,
the crga~is~ 3ljusts itself to environmantal experiences or external reality.

At all levais of oiologic activity, the crganism is constantly both assimilating

and acromndatirg.

"' between the

For Piajet, adaction invoives the establisning of an
crganism 3~d tra enviro~rent. The process of achievine equilibrium Is an active

ore. Tharefsre cognitiva Zevz!csment as secn by Piage:, evolves from the

child's active intaraction ~ith his envircrmient whera be is being molded, and
!
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In turn, 15 medify?hg his surroundings. Tne acquisition of knowledge by a

child is seen in terms of an emergent model with qualitatively different stages.

attainment or organizatior of mental operations. The attainment of one stage
provides the starting point for the next. Thus, mental development is viewed

’

as ongoing and evolutionary (Hunt, 1951). &

According to Piaget, the order of the stages is constant; in that, attainment q%b
of the first stage ccnsistently precedes the formation of the second stage.

All children will go throush the stages in the same order, but the rate of move-
ment w~ill vary arong childrea. The stage of intellectual development a child is
sald to te in is defined by the most advanced performances of which he is capable.
For Piage:, the funda=antal categories of experience in a child are developed
during th2 sensory-motor stage. As transition is made from the sensory-motor
staje to tre pre-operational stage, the former thought structures are Intagrated

In the later structure (Brown, 1945).

From the preceding discussion, it Is clearly evident that Piaget's theory

of Intellizence is atove all developre-tal in nature. At the core of Piaget's
develop-ental thecry is the notion that the intellectual furctioning of an in-
dividua! is toth quantitatively and qualitatively different at different stages
of life. As a develcsmental theorist, Piaget has not been iﬁterested in indi-
vidual variaticns; rather, ke has sought to formulate the common processes which
can be icentified in children's thinking. Where Dewey emphasized ''learning by
doing,'' Piajet centered his interest on the "why'' and ""how'' of a child's rea-
sonlng in finding a solution to a presented task. From the responses made by
chlldre~ to sresented tasks, Piaget and his associates have sought to impose

logic ard s=ructurs in atterptinrg to understand these responses.
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As a result of Piaget's Investications erploying anecdotal Mot empirical)

methods, he has proposed fdur major periods cf Intellectual development related

the first period of
sensory-motor Intelligence (0-18 months), deals wlth the child's learning to
coordinate various percepticns and overt movements. The child during this period
learns to perform a wide variety of successful responses which result In prac-
tical satisfaction, but there |s nothing approachirg representational thought
during this period. The secend major period, that of preoperational intel- ?%
llgence (18 mcaths - 7 years), is concerned with the child's acquisition of 95,
language and unlerstanding of the sequence of events. The third period, that 932’

of concrete operations (7-11 years), deals with the child's learning to organ- é%;
fze and classify informaz:ion and his capabilities In concrete problem solving. i%k
The child during this period learns flexibility and the reversibility of thought

In action. The fourth period, that of formal operations (11 ysars and onward),

I's concerned with the individual's developrent of highly abstrze: arc formal

logical systems. At this stage, the Individual becomes capable of forming true

"y

theories atout the nature of the world and of utilizing hypothetical-d_ductive
reasonirg (Hunt, 1961). While Piaget has set down usual ages for each period of
develoc~ent, %o does rot contend that these are absolu;ely fixed. In presenting
his develcpmerzal theory, Piaget simply holds that the periods are ordered, and

that they wil! in all cases succeed one another as descrited.

In e352-ce, Plaget nas Given us a deve'or-ental picture of intelligence.
Plaget's systa~, morecver, mates no distinction between iearning and developrent

of cogritive structures. The mind is seen as a dynaric system, with intellectual

!

develoz—ans =5rieg 5y the progrecsive disappearance of earlier systems of thought

In favor of -~ew hisher-vrde- systems, He thus tends to say very little about the
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Precise wa;s in which the varicys coanitive structures actually become establisked.

ta

g




account for learning. While a few researchers have provided findings to demon-<

strate that t.e stage-dependent thought processes are somewhat less neat and order-
ly than Piaget would like to believe, it must still be concluded that Piaget's
stages of cognitive operations have gererally been confirmed by empirical

investigations.

BEST COPY AvAILABY

Plaget's Contritution to Learning in the Schonl

during the past half-century, Jean Piaget and his colleagues have integrated
logicorratheratical and psychclogical methods in attempting to find the common pro=
cesses which can be identified in children's thinking. This section will attempt
to relate the relevance cf Piaget's research findings and apply his findings to

a sequence of czurriculum units in mathematics based on his developrental theory.
Whi'le many e~pirically oriented psyciclogists have criticized Piaget's lack of
experimental sophistication and Yis anecdotal approaech usel to obtain the data
from which he oroposed his theory on the stages, sequences, and ag? norms cf cog-
nitiva davelcz—ent in children, this reviewer is nevertheless of the optnicn that
the practical application of his res-arch findings are capable of providing mnre
assescne~t infor—ation to the teacher concerning the intellectual functioning of

chilirer *-at do the popularly used intelligence tests.

Plag-t's savelosmental system e~phacizes different types of intellectual

funct onring at different points in the ‘ife scan; whereis, the popularly used
Intellige~ce sasts deal prirarily with content rather than functioning of the
Inte'loce. Most intelligeance tests currently used assume that the indivi.'ual
Imp-oves 3t c ~tain tasks (i.e. rememberinj nurbers) from early childhood onward

and tra® the sare Intelleczual operstions generally are manifested at all age

levels.,
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on a trial-and-error basis and not because they ware representative ;% central
Intellectual processes characteristic of various age levels. Added to the prior
noted shortcaming is the tendency of the intelligence tests to give equal credit

to children vho give the correct response to an arithmetica' problen, even though
their processes of solution may have differed greatly. It may be readily concluded
from *he afore=antioned weaknesscs, that * alligznce tests provicde the classroon
teackers ~ith relatively limited informaticn for assessing a child's reactness to

profit frcm various educaticnal experiences and to adjust his program of instruc-

tion accordi~gly.

BEST COPY AVAILABLE
Many of the shertcomirgs of inte!ligerce iests may be bridged by the glassroom
teacher =0 emplcys Piaget's findings to incorporate a sejuence of curricular
materials a>d apprcpriate units of curriculum based on the chiléts level of in-
tellectual oparations. Piaget's system can be applied to the nroblems involved

In placi~g of specific content areas at approcpriate grade levels and in determ-
ining th2 —ost appropriate ordering of materials within these areas. In order

to ‘derorstrats the value of Piaget's research findings, this reviewer w'll provide

examples of approcriate subject coatent for the teaching of numoar concepts.

If one uses Piage~'s davelcp~ental systen for a curricular sequence, the primary
alm in teachi~g rurtar concepts 9 children ogerating at the preoperational thought
level s cild Se to develop their "keenress of perceptior.' Perceptual tasks

would Ba anclied to an increasing nurder of characteristics of a single object as
well as o ircrea-irg nu~bz2r of objects, aad their relationship to each cother
(Kaya, '35%). Piaget's cata on the precpcratianal level indicates that a child's
undarssi~di~j of oha corzepts "wafore 3~d after’! or sequence of events has its

faurAytio~ ia rhis Aoy lnoeantal period. Therefore, instruction In sirple

addizin wauld require that the teacrar supdly the chlid with manipulative

r
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Materials using manv qof the child's sensory channels to rals
yimpie addition. Another important aspect would be to create 3 variety of
situations vhere the numbar concepts gained might be percelved more readily, and

& :lied by the child using concrete materials (Stephens, 1966).

Ouring the concrete thought leve! period, Piaget holds that the process of
organization ard classification of information begins to occur in children at a
coenscicus level. A: in the precreraticnal period, children operating on the
concrete level are superior at solving problems of concrete natuve in contrast

to the abstract. The best teaching method would encourage the student to interact
concretely as much as possible with the materials being mastered. The teacher

of a child Operating o1 the concrete level vould scress problem solviry and the
development of urdestanding as a basis for the arithmetic progrem. In place of
rote learning that ''2 + 2 L', Lhe teacher would ask '"why do two and two equal
feur In so coing, the instruction wouyld aim at developing flexibility and

reversibility in the thougnt prccesses of the child (Cawley & Goodman, 1969).

The matha=atics program for a child operatirg on the concrete thought level would f

froncentrace on teaching numbers as svmbols appropriate for dealing with quantities.
The child at tnis 'evel should te presented with opportunities to order varic:s
quartities in g ~eaningful fashion; in order thet, he may discover the relation-
thip amcr; slantities such as the ""one-to-one correspondence'' with our number '
System. Fiazat's cdata indicates that rultiplication should be introduced intoc the -
curricilum 22 this time., |f multiplication is atterpted earfier with a child
Using z.eooer3%icral theugnt processes, he fMuy NOt grasp the systeratic nature
of rultizlization unless it is retaught later (with greater difficulty). Atrter

multinlizynian is teught, Piagat's findings indicate that teaching of subt-actior
should €57 i~ €ySerazpiag rejuire. the $7Cuping of objects ang ther removal of
scme of the ok e, Accorii.g to riaget, the thought processes required ip
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subtraction are of a higher level than mulclplication; therefore, the teaching
]

(Feledus, 1966).

The teaching c¢f division and fractions woufd follow subtraction. The best apprach
for a teacher secking to clarify the principles involved in fractions would
require that the student himself divida an object in to various combinations of
comporert parts. In addition, Piagetian theory maintains that one ¢f *the basic
ways in which a child learns je through the ccntinuous interaction with his peers;
therefore, number problems using manipulative materials should be presented as
group projéc:s enabling the student to pit his thought against those of others.
Likewise, the pupils should be enccuraged 2o note the simila-ities and differ-
ences in processes reguired for the computation of various arithmetical prcblems.,
To sum up, in the stag: of concrete thought, such operaticns as obuervation,
#nalysis, synthesis, and evaluation of real and observable variables need to

receive erphasis in the mathematics curriculum content.

The formal thought level is characterized by a shift in thinking froﬁ reality

to possibiliiy. Rather than generalizirg from otservable variables to principles
and ruleslwhich are real, the child in this stage can think abstrac:ly, formilate
hypotrescs, ergage in deductive reasoning, and test his hypotheses to find out

If they are valid. At this stage c¢f hypothetico-deductive reasoning a great deal
of abstrac: ~anizulation of variables occurs. The mathematics curriculum con-
tent, trerefore, s ould enccurage the student infinding new problems and/or alter-
nate solutions. The formal cperations stage is the most conducive to original
thirkir;. In creating and testing his rmartkaeratics prcblems, the child should be
glven t~a jreatest a~ount of intellectual freedcm to invent new ang unfamiliar

relaticrs 7aya, '341),




lopmenta]
needs can ko Selter served utilizing the Piagetian System than the PCpularly
- used Fnte!ligence tests,

S I | I 1




] ’ \
REFERENCES BEST COPY AVAILABLE

Brown, R., Social Psvc~oloev. New York, The Free Press, 1965.

Cawley, v, &

F. Gocdman, J.0., Arithemetical problem solving, Excepticna! Children,
36, 1659, 3

’

Friadus, €., The racl., of raachars for s-
in The Teizm:r 2% 2-51n ]

cialized information on numyer corcepts
ren. ed. by W.M. Cruickshank, Syracuse,

o
-
N

-imiirad CRi

~a
Syracus2 Caivarsity Press, |zos.

Hunt, J. Mc¥V., intellicance and Exceria~ca, lNew York, Ronald Press, 1¢61,

-~

Inbeldar, 3,

» w83 attitudas excari-antales de 1'enfant et de 1'adolescent.
Bull Psyzrall., Paris, 1833-1354, 7, 272-282., in The Mantallv Rerardad
Chils, 2chinsan, 4. ¢ Peoinsor, N, New York, McGraw-diil 1er s,
9 ’
Kaya, i

A curricular sequerce based on psyckological process rather than
Ct centent. EIxcentional Children~, 37, 1961, L25-426.

Stepne-~s, w.2., Piajet and Inhelder, "Application of theory and diagnostic
tecrnicu=s t0 t-e area of retardation," Education and Trainirc of the
Mentall., “ae3-4904 jG25 1 25087,

[ 2%



