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(i) 

ABSTl'.AC 

Pi )'et ' s theory of' int llect al growth 

describ s the child a he architect of hi own 

thinking . T c ild ' initial tho t tt rn are 

reeption-orient d interpr t tion 0£ the urround­

ing world. A his xpori nces continue tley ax 

tr nef'ormod int rnally by the child ' s pr viou 

stor gel vel of' und r tandi(l€. This intro pection 

leads to a v,r ual but sp ctacular hang in t h o 

basi or thinking, there is v :from ·1or; ·c 

to rationality . l ach act o:f w de standing involves 

an lom nt of' inv nti.on vhlch ha h d no xistonce 

bo.fo e oi th r i t h o externa.l world or in t h e subject ' s 

mind . T cone .pt or invari nc i contx·al to Piac et ' s 

theory. I t concorns th':' recognition 

that h in an xt .1 d n ion doe not imply 

a C in u t.ity ••• 80 t h haa b en d d 

or • 

f'i cti. n of th • rovid n 

ex n of' • t t • e••• 17 co n 

Cor C erv Ti V z 

C 11 h em 0 

• bje ta • 1 rv r , 

er1 C 

l.ik tity ~ t 1 

g 0 eta erv .,.. 
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(iii) 

f'ewer yoW1ger subject& in their number. '!'heso 1'1ndinge 

are used to illuetrate •om• aspects 0£ tho current 

literature on t he necessary condition• t'or invar:iance. 

The ch~ 1 d, who 1,aa ncceas to o. wide range of' 

l'ecognizable oporat~onnl variety in h ie environment, 

whoae oxperionco has undergone somo internalized 

ordering, vbo has coni'idence to •xplorG h ie world, 

whose present equilibrated structures can make an 

ndju&tment to a mismatch, is likely to develop 

co,uerving behaviours. The signi£icance 0£ the 

semiotic 1'Wlction rather than the spocU'ie dominance 

o~ l~"'\.Ulgo is discussod in the study. Piag et 

,ecognizos tho extending role of' language but 

demonstrates t hat invarianco can be established 

without languace but not vithout oporat. ions. 

The su1'f'iciont condit i ons t'or conserving are 

uot yet detiniti.ve, they do arise f'rom the c1ild ' s 

activo invo1voment with hie environment. The proaant 

stud:lea are based 011 post hoc explanation• concerning 

p rticu1ar aspects oC i.nvariance . The concept i• a 

compreheneive underetandin« but the curront moa•ures 

ar• contred on speci1'ica ot the whole . So of the 

su£Ciclent condit~ona includ the preliminary 

recognition ot ~ ency ot obJecta 'Wh:lch c ntributea 

to the identity •1 eu~ in co119ervation, id tity and 

equival.ence by c naa~ion and x-.vereibi l ty are the 

accepted (aut'1'ic1ent) conclitione for invariance .in 

contemporary ter111a . 

/The 1'1nal 



(iv) 

The f'inal section examines some of' the 

implicationa £or educators . Teacher• have the task 

ot' provid.ing indiv idual children with operational 

chal.lenge. Tho failure of' many etudiea whic h attempt 

to int'luo11ce a child ' • conserving responses by language 

and oporntional training ie aalutory. 
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PART I s THEORF.TIC.AL BA.CKG OUND 

"The ability to con erv, which is ac uired as a 
result of the decentr tion 0£ the chi1d ' s attent­
ion, i support d by three types of operation 
which are sometimes explicitly expre sed in the 
child ' s justification of hi response: 
reciprocity, n gation and identity." 

( Ginsberg c} Opper 1969) 

(A) PlllJ>S e oC this Study 

This investigation is concerned on one hand 

with a brief appraisal of Piaget ' s th ory of 

con ervation and on the other with the analysis of" 

r esponses to the conservation tasks £rom a group of 

Maori d E.'uropean children. These children were 

enrolled in jtu1ior classes in the :anganui area. 

This survey was part of a cross cultural study on 

the acquisition of conservation concepts undertaken 

in ssociation with Proi'. Murray, University of' 

Del ware (1968 (a)) . 

The study is b sed ost exclusiv 1y on 

Pi aget ' • theory of int llectual dev 1o:r- a t, a 

• i:onservation ' is section of th t g n r l th ory. 

The vi vs of Chom•kY ( 1968) 0 gu a for th 

1. 

inn t n •• of int 11 ctual etructur 

0 

run r ( 1960) 

ind 

(1969) w o r t t d a 

o inv rianc, vi.11. receive 

ia a at 

the topic of coru,erv tio. 

of Pi et ' t inki 

r eogni.tion. 

t on 

oat cher ndors 

/and 



2. 

plif'y Pi t 1 s ideas and as l numb r r 

usin~ tlese con tructs as a pringboard for future 

ref'in ment. 

The initia1 purpose va to pinpoint t e 

heh viour 1 landmarks 1ich contribute to th 

c uisition of conser'Vlllg behaviour. Lat r the 

route moved from an ex ination of sufficient con­

ditions for con ervation to a st t ment of' so o 

necessary conditions for thi heh viour. The 

f'ollowi qu stiona gave tho direction of' the work. 

( 1) l<ECOG:r ITION s how does th child r cognise 

(2) AI~EA and s 
BOlJNI>AnY 

. . 

th ta ituation xi ts; in 
this c se to conserve or not 
to conserve? 

once the f'iold f'or action is 
in focus, how does a child 
decide what situations are 
concerned witl conservation 
and at are not? 

ien conserving situation 
is actioned, how doe the ch ild 
generalize these ideas into 
wider situations? 

(B) Cons rvation 

wconservat~on h thus to be conceived 
s th r sultant of op r tional. rev r ibility . 

(Pi t 1971 ) 

Cri V t on ,, re unr :vel.ling t • 

atru 0£ t h l. • y e cont.inual.1y 

ul. d by th cli h i.r int rpret ti 

~ the le and t • eY.ide o• fro inf -r d 

claa aetti rt •• a l.y 

1 l. to t t z1. :en al.l. Juni.or choola ther 

/i 



J. 

is continuou stre of response patterns ba ed on 

the pupils ' developmental stage . The dif'f' rence in 

thinking p tterns ranges f'ro tho e pupils who can 

provide rational grounds for ome of their judgements 

to t hos who e thinking i s 1 rgely dominat d by the 

ppearance of' thing. Conservation ia t h Piagetian 

term to de cribe the premier milostone in the d velop ­

m nt of' logi.ca1 thinking; it cone ms an operational 

process of' the mind. There is a gradual emergence 0£ 

an understanding that c rtain aspects of' changing 

condition are unchanging d pite those changes. I t 

is possible to d scribe children• thinking in tenns 

of' their bility or inability to con erve. Tho study 

of' this change in perspective has giv n ri e to a 

vat literature of' theories and research projects, 

but the d of' the change still pres nt an 

enagmatic shadow of' the reality . 

The route between operational and logica1 

thought is, in large measure, controlled by the 

individu 1 ' bil.ity to conserve . Th changing basis 

ford ciaion i not cl. arl.y d or irr v rsib1e 

in th earl.y t • • th kinetic c rge co es fro 

the child' own otivity. Th r ie t of 

sit tion ut nc h bility to recogni.ee th 

inv i · ce is et bl.ia fort t ticular cont xt 

t ia nor turn to the :111ogical b s a which v 

c t previous Judg nte . 

Co ••rvation ia i vidual 

V l o nt in • think • The Ge 

univer al 

V C Ol 

•tr•••••• ver 1 i r t 1 int• i.n th~• rovth. 

/I.tis 



4. 

It is the outc of' xtensive action-r ction-

modification circuit. Each individ 1 manufactures 

hi own patt :rn 0£ thinking; thoy do not rise :from 

the environmont or in a void, but their construction 

et ms from e r1ier tterns . The e1aboration of' the a 

p tterna y extend ov r any years. 

ffTha process (of' conservation) is 
co p1eted by bout the e of' seven 
and is then followed by an qually 
long procos of' structuration." 

(Barbel Inheld r 1969) 

The patterns are not regarded as fortuitous, but their 

growth is governed by particular 1aws at specific 

times. 

'it is more difficult to order 
seria11y, to equalize ob.jects whose 
properties are 1 ss asy to dissociate 
from one ' s own action, such as veight, 
than to app1y tre same operations to 
properties which can be ob j ectified 
more readily sue~ as length." 

(Piaget 1958) 

The dynamic for these deve.lopments is ues f"rom the 

thought p tterns themselves. As the structures become 

more elaborate th ir fr work de onstrates an incomplete 

r construction or rea1ity, so th t the individual ia 

eo p 11 t t'ormul.ate 0 aoph.iat.1.cat conatruct. 

(c) THE C 

(i) and :vi.ronment 

Pi et r 1"ua s to aeparate and vi.ronm1ent 

since he views n wit t the r as an ino ti.v 

•ituation. Th vth ot intell. ca ie cone med 

th t ct ve conatruc'ti of the i.ndivi .. he 

/live• 



1iv sin th proc ss of his dev lo nt 

" ••• it i the constant dua1ity of 
always being imul.t eou ly structur­
~ and structured that accounts for 
the uccess of the notion of lav or 
rule employ d by the tructura.1iets." 

(Pi et 197 1) 

(ii) Logiea1 Structures 

The itude of ob rvation and experiment 

5. 

from Piaget ' s work support his belief that logical 

structures are constructed. They talce many years to 

mature, their construction i controlled by a network 

of special lai-,s, and this construction lways initiates 

f'urther learning . 

The blueprint £or conservation begins in sensori ­

motor intelligence. There are a limited number o~ 

r actions already present at birth. They include sucking, 

looking, listening, vocalising, grasping and motor 

activity of the trunk and l.imbs. These activiti s do 

not erge spontaneously t birth. Their presence at 

th pr -nata1 st h s b n vel.l doe ent , incl.uding 

a r cent Auckl.and st 

1970). r ctiona 

o th r 

They are the pr 

tit 

• nviro nt. 

t :l. vel.o inc 

ot tUl to 1 ical 

by Prof'. Lill.ey ( aa y lectur 

not s 1 ction, :in miniature, 

to th indivi 

t t b 

thro hout 1ife. 

ci.al.i.zed 

t cti vi ty of th 

Thi.a ot:io of' C p1 X 

£ 1 t d im.ti ay t i 

thinki • it i• s by oth r 

tudi. •• shby' (1952) •» sign for a 111•' 

/G. al.ter' 



G. Wa.l.t· r ' s tudy 0£ br in p tt ms, and the t rm 

' regulation • in the area of cybernetics h ve a 

simi1ar baais (Furth 196Q) . Pi et te these 

initial structur s "genera1 co-ordinations of 

6. 

actions". Their significance is not that th.ey are 

innat but that they beco 

£uncti.oning. 

dif£er ntiated by 

(iii) Structuro-f'unction rout 

The rlythm of' structura deve1opmont has a dual. 

structure- ~unction and control.. The f'unctional. factors 

are assimilation (an action is ctivaly reproduced and 

may include new ob,j ects into i tee1f') and accommodation 

(applylng che es 0£ assimilation in modified vay to 

other objects). Tho structural elements include certain 

order rol.ationships, the subordination of schemes from 

simpl to complex and the production of' 

correspondences . (Piaget 197 1) 

(iv) Structural. el nts 

It ie not until quite late 

thinking t t th re is evi 

C p 

p 

DTI. 

th s 

pr:1. 

l.e of aeeld.ng an obj 

t or • y abl 

t a re 

ctione re 1t 

• tion SC 

" ••• cert ·n 
t oae t t 
r veraibi.1:ity 

nee 

ct 

to ua 

cti n . 

fr 

• 

in senaori- tor 

t t th child is 

t ia no longer 

• rt of bia 

eecribe• 

C - r 1.nat:io of 

/To 



Top y hide- k or pr -

U ·ris and Hunt (1968) 

of' objects •. 

ve dev lop d 

" • • • cl a .r ordin 1 caio 0£ 
b vioural landmark in this 
d v lopment of object p rmanence." 

(Elkind 1969) 

1. 

The child now possesse so e primitive appreciation 

of th logic of order, inclusion d corre pondence. 

This ' early ' conservation y show a tendency to 

appear and disappear but the sehe tap r ist 1ongor 

and stronger as the perceptua1 encounter ar increased 

and mu.ltiplied. 

• ••• like t h point in a gravitational 
field aroW1d which actual nnd potential 
acts of knowing stand in equ:ili.brium." 

(Furth 1969) 

The child ' s order relationships are totally inmlersed 

i n sensor i -motor sche es, his sub-ordering sch mes a re 

implicit and h i correspondence act i vity ia primitiv. 

His goa1- eeking d d tour beh vi.our set, give 

plea of the boginn~ngs of r v rsibility in thought. 

pre ent tio 

n ori- otor d velo 

ery, spe ch 

n v fronti r o b t 

thinking pp rs during 1 ter 

nt th child ' s growth in · 

bolic ply incr r ches 

able tot ink of 
y it elf 1 e t • 
object. 

( 1969) 

ability t r p eent 1 e • ev lo 

ot r 

d V lo 

bi.l.t.ty 

ectiv bet cti.one . • re-op rati 

t co t e chi-1d a va an in 

• • 
ei 

ion c • 
/ar9 r 



8 . 

are more refined so that there is distinct c1ass-

if'ication, hi correspondence schemes may include 

one to many, one to one, or copy to original. 

Inhelder describ this as time of' • semi-logic • . 

The notions or. fWlction and identity are present 

but th ability to think reversibly is yet to come . 

"A true notion of conservation is a 
con truction that rest on a fully 
reversible ystem of knowing . " 

{Furth 1969) 

Conservation presages the on et of concrete 

operational thinking, and devolopment is continuous 

until t h ought patterns are extinguished. The route 

began with obj ect permanence and progressed by 

transformation activity to operational knowing . The 

child is now able to order material with an 

appreciation of' reversibility in relationships; 

subor dination sch emes are more complex and correspondence 

schomes include se i-networks . There is an a surance 

in the ch ild ' s respons to the inv r ianee of quantity 

r gardl as of' the external arrangem nt because he is 

able to c1a ify d to rev r op rations mentally . 

"Piaget cont nd.a that corr ct 
Jude nt of conservation ia th 
reaul.t of' a cop ns ting trana­
f'o ti.on. " 

(Furth 1969 ) 

Coner te oper tiona.l thinld ' in rth' s te ., 
doubl • 1 • • II • the ttpinga • • 

hier chy of el.a• •• gro-u ing rel tj.one• . 

At fi.ret they r th •• ayat • there ia 

rev raibility in b th ayet but ae th gr u i.nge 

xt nd and int.e . t t ma b co. 

f'o 1 op•rati.onal. /(v) 



(v) Equ.i1ib:ration and Conservation 

Piaget designates four factors in intellectual 

growth. Three involve the individua1 s a r ceptor. 

They are matur tion, xperienc and soci 1 tran mission. 

Th :fourth f ctor,equilibr tion~concern th 

i ndividual ' s response to the ~irst three . This is t h e 

s 1.£-regulating chani.sm which conducts the balance 

between the twin functional factors, assimilation and 

accommodation. The procee ing o:f new inf'o tion and 

its incorporation a part o:f the individual ' s n w 

ental structure results from equilibration. It 

concerns regulating and organiz~ng schemes towards 

operation. 

The term has a similar set of properties in 

biology and in cybernetics, 'Where it is used to 

describe processos with feed back and ~eed forward 

ual.it i es. 

"Th cone pt of quilibration implies 
not on1y a constant develo~nent from 
leas to more stable tages of 
equilibration but pr eludes the notion 
of etatic beginning or end product.• 

(Furth 1969) 

The elev lo nt of c • rv tion resul.ta f'ro a 

continuous n t rk of ui.libratio •• not 1 of' th se 

roe in 

th 

po itive directi , • ui llbr ti.ons 

t tua quo, other ha1t d v l. ent unti1 

80 irr gui ity of' £it ca•• t • ividual tor -

aaeea hJ.e riier deei ion. Tb• route ia an indiv 

• cific on• t clir ction ia al.way• • to order 

rath r t C oa ' (Xnh l.der 1955) . th atr•••• th 

d C of libr he • cri •• the ·t gl 

for •co nsating chmu • • y ich ildr n in the 
LIBRAR 

MASSEY UNIVERSITY /transition 
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1 • 

transition t t.o rd rev rsibl op r ti.ons, eok 

o o r th ir understandJ.ng . They cannot recoenizo 

an incongruity until. their pres nt level o-£ t h ol.1€ht i 

' suf~iciently r c ptive to t h n ed Cor t b ility ' 

( rth 1969) . 
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Piaget dev lops the the that a1though t h er 

be some similarity with the Gestalt theory the 

transf'onnation which occur, in ract, oft n re­

state the rel tionship in tartlingly n w ways. 

1 1 • 

The impl.ications f'rom Piaget ' s work for teach ­

ing ve note caped t h e educations or t h e curri culum 

' mandarins ' ( Ma r sh, 1970) . Thero s been an 

i edi te interest in the poa ibi1ity or ordering t h e 

encounter that subsume beh avi our al change and to 

achieve some understanding o f' t he • a g es • at wh ich t hese 

landmarks could b expect d. 

!lunt (Elkind & lavol.l 1969) consi ders that t he 

tradi tion al learning experiments provide examples of' 

the immodiate e:ff'ects of' h o r t-term encounters whereas 

the ef'f'ect of long-term encounters may be a more f'ruit­

f'ul area to discover t he role of' experi encing in the 

modif'ication of' behaviour . Hunt h s examined the 

conte porary atte pts to encour ge conservation and 

his finding follow . 

A. So far s hort-term encount r ar seldom 

ffective (Gruen,Smeds1und ( y xperiments), Elkind 

d F1 V 11 1969) . Th r 

ther h • been an f:foctiv 

re particul. r cas vhere 

involv 

cti.viti 

(1) 

Th s ve 

• ort-te ncount r confin to ticul.ar 

• 

ve 
• • ility 
able 

auce••• v 
t t V 

wel.l eeta 
to 1v 

h 
• rvation res 
I nhelder have p 
inga in •o 
ment • 

d Pritchard 
clrl.1dren 
••• J:t 

t t • 
:ften 
on-

exp ri­

(Furtil 1969) 
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1z. 

(2) Smedsl.und 's experUlont involved 
t aehi.ng addition and subtraction 
as reversible intel1ectua1 
operations where one nullifies 
t h e other. 

(J) Beilin and Franklin f'ound that 
the transfer is better from non­
conservation to con ervati.o,n when 
so e indication of ccnerete 
operational thinkillg was alra dy 
present . 

B. The long-term experi onts give evid nee that 

experience could influence t h e ' age ' at whic h 

behavioural landmark s appear . Success in thl area 

i s dependent on the conceptions or cognitive structure t 

of conflict and of match which arise from Piaget ' s 

theory. (Kohlbe rg 1968) 

Some success:f'u1 long-tenn experiments include: 

(1) Yack s, Uzgiri s and Hunt (1967) 
h ave work d with deaf children. 

(2) d e Lemos (1967) has researched the 
culturally deprived children and 
young adults. In t his work ' long­
term encounter' was contact with 
European culture t hrough schoo1ing. 
These children scored significantly 
over their colleagues. In contra t 
to thi s:udy , M rmelstein ( 1964) 
working with Prince Ed rd County 
negro boy and Go w ( 1966) 
comparing school d and unschool. d 

ng ng chi1dr n, both f' und no 
ign.i£1c t dif'f renc bet nth 

aehoo1ed led group •. 

( hlb rg 1968) 

How v r, b th st • Pl."O°ri. ct evid ee in 

upport of 1.o • X ri. ing ' encounter , 

'the s dy (t 1 - r i.nt Sigel & Hoop 

196 ) alao vi e • i 11" ct port. 

-t has criti. i t -~ • 
c us t yap art tat ticul. r r a of 

con ervati. th accept a gene~ find ng. 

/ Mow.ver 

r 
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How ver, th work 0£ Laurendau & Pinard (Piaget 1970 ) 

on geometry and sp tia1 repre ntation exhaustively 

endorsed Piag t ' s .findi.nge on open and clos d figures. 

Sm dslund ha investigat d individual. perlormances 

cross a range of diagnostic tests of concr te operation 

and so :far he has not found a consistent pattern. 

The landmarks are real but the route are obscure. 

When Hunt (Elkind & F1avel.l. 1969) has examined 

the .in:ferences from these studies he makes the :following 

statements. 

The landmarks of' cons rvation may be said to 

occur through long-term repeated encounters with 

certain kinds of' problem circumstances . The nature of 

theso are still indistinct but the elements o:f surprise 

and spontaneous interest are worthy clues. The ' problem 

o~ match ' provides another signpost (Berlyne 196 1, 196 5) . 

Hunt provides the lines of interest as; 

(a) relevance to what chi.ld has lready 
assimil ted 

(b) the encounter can be novel but not 
too strange 

(c) they ( ncounter) hould be 
suf£ic~ently co iex to odi£y 
xisting underatandi. e but not 
yond thee ii ta. 

( lkind & Fla¥ 11 1969) 


