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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. 



S pecial t '1 s are due to Prof· . C . G . N . !: ill, 

Dr D. McAlpine, the lJiatrict Senior Inapector, 

\ianganui Education Board, the Principals. 

Teach ers and Pupils of' the schools of' - tho 

\I iganui ar a f'or th ir considerate and 

encour :ing au ort duri.ng th• pre tion 

of thia ppr. 

(v) 



(vi) 

LIST OF TABLES AND nGtJllEs 

Page 

TABLE A Intercorrelations of Forms A, B + C 
(Goldschmid and Bentler) . . • . • . • • • • • 16 

I Conservation Scores . • . . • • . . • • . • . • 22 

II Comparison of Maori and European Scores . • • • . 25 

III Teacher Ratings • . . • • . . • . • • . • . • . . 28 

nGURE A Diagr8Dlll&tic Representation of Invariance . . 10 

B Stages in Conservation Responses • • • • • • • • 23 



T ABLl OJ,~ CONTENTS 

Poee 

JTrLl~ PAGE 

A.A~TR..A.CT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ii 

ACltNO'WLEDGMENT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • V 

LIST OF T.ABLFS AND lIGUPES ••••••••••••••••••••• y j 

Chapter 

I . THEORETICAL BACJCGn OUYD ••••••••••••••••• 

A. Purpose of thi• study 

n. Conservat ion 

c . Th~ Construction of Conso:i·vation 

Z..~a :i aud ,·nvir·onmont 
ii ~ oci~nl Stiuctures 
iii St,uctur-t¼- i'unction r o ute 

i v Struc tu1a l ol~monts 
v .c.<}U.t.1 lb a t lon nnd Co nse1--vnt ion 

D. Some T:ecent i<e oarch 

1 

r I • 'f' !El,DVOrl. • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • 1 li 

II:I . 

A. De acript i o n of.' t he Wo rk 

B. l ormat 

c. Th 

!:i c ) 

Concept Kit in Action 

Task • ot t h e it 
n o l e or t h e E.aperimenter 
The Vocabulary 0£ t h e Teat 

R SULTS ••••••••••••••••••••••••••••••••• 22 

• 
• 
• 
• 

ura1 - Urban 
Boye - G:i.rl• 
Maori - aropean 
Te cher ti • 

/ ... 



Tab1e of Contenta contd ••• 

Page 

IV . DISCUSSION •••••••••••••••••••••••••••••• J 1 
• ~xtenaive or intensive analysis 
• Coneorvation: Identity and 

oqu.i valence 
• Conservation and lancuoae 
• facognition o~ consorvation 
• Parameters o~ coneervation 

V. EDUCATION.AL IMPLICATIONS •• •• ••••• •••• ••• '15 

• Conceptual devo1opment f'roCJ 
experionce 

• Sequonco I l:n.it and continuity 
1.n conaorving exporionces 

• Balanco: Aesth etic, emotionai, 
aocia1 and intellectual g rowth 

• I udividua1 d i i'.f'erences, Iuteresta, 
abilities, pacine and optiaal 
match 

DIDLIOGl APPY • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ";, /1 

APPJ, ,DIXl .. · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • )ll 

A . Conaoi: vat .i on ScvJ·es i J eeu.l ts 
of' t-tcsts 

B. <'oncept Assessment Kit - Consorvation 



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 



1 .J. 

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) 
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PAI'T II : FII'LDW K 

(A) D scriptiop of' he Vork 

Goldschmid Bentl r • a •c oncept Assess ent 

Kit - on• rv tion ' ( 1968) i t h e i na nt Murr ay 

elected to 

in youn ehi ldr n. A group of childr n f'rom an area 

of' t h W 

th "' .. z 

anui .due tion Board are t he ubjects of 

1 d c ontribution to c ro -cultur al study. 

Hurray' s study (1968 (a)) is in pro r tion for 

publication, and so or levant s ct ions oC t he ~e~ 

Zoala.nd results hav been de available ror thia 

study. 

The tasks of" th Kit are derived f'rom t h tasks 

Pi.aeet s us d t oo n intellectual f'unctioning . 

Thy ~ repr sent tive o~ t h c ass of abilitie. 

couc med wi th :lnd ' s universal under tan.ding oC 

or er and n nc • Tb y re b sed. on Pi t • 

theo of' lo t re t c n.eerned t h 

• ti of' a co • t . :l. 

i e t • t • cifi c 

i •• 
• l • by • 

• er ••t• 
ti 1 i ••t• :L 

i • 

( t r 1968( )) 



They ar cone rn with eneral es nt of' 

ental dev lopment es well rtieular Vi8"W of' 

a ehild's bility to und rstand and us ab tract 

concepts . 

The criteri £or t st construction v re to 

provide the, chil.d wi. t'tl interesting tasks t ~at 

would t st his und r tancling of' con rv tion, to 

n ure that the eta voul.d b oa ily inisterod 

and rked and to 

valid m sur s . 

cert ~n tl t the te~ts were 

alidity va o tablish don tho 

preml th t the pro cesses involved in t hese t sks 

15. 

1·e t he b ic c t gories of' inte11 ctual .functioning . 

Ther are threo f"o s of' th test, two rep r allol, 

. ile t.h t ird m aauros a 11ghtly different 

d imension of' cone rv tion, includ ng aroa and length . 

Gol ds durrid a1 d his associat -S h ave subJocted th throe 

fo s to cross validation and reliability t st . 

The dee.ignera h ve used t he o sin pr - and poat-

ea ures or ecol rt d eon -rv tion fter poci 1 

t r i.ni • 

Pi 

t clurlqu 

t ound h itJ.v c-or l tio tv en 

• 0 a 1'or C n8 rv; t • 

p re rl'u.l 

entl er ( 1 6 ( )} 

t i t 

elem:en.ta • a fr 

A • h 

N . • 1 1 

C al a c:l. • i n 

a .:::.. . 0 1. 



T.ADI., , A . ORR LATIO - 0 FO tMS A,B &. 

Subj ct 

Growth in ocab . 

Or 1 xpro si.on 

Wrltt n e pros 

; an.dwri ting 

i tl tic 

'o i. S tudie 

._cience 

Art & Cr !'t 

Uuaic 

ion 

t\11 ubj ts c bind 

p 4 • )5 
* t> < • j 1 

.. p L.. • JtJ 1 

• 2* 

.31~ 

.J5 

.os 

.42* 

.Jo 
• 1 1 

.)6• 

• 4~ *. 

• 

C 
! t nas 

.2, 

. 05 

.17 

.)~* 

• J1 

• J 1* 
.1s 
.12 

. 4J .. 

.3:3 

1 • 

The c co ·relations have be n ,, plJ.cat d by Ooldsc ' · i.d 

nt1 r ( 1 68 ( ) - p . 1 J) , 

oti or studie. ld i.d ( 1<l67) 

th t t de ign :r· , i 

also• "tabl"shed 

corrolnt-lon o.t' . 49 itb nt l. go , . J l vith .r~ 

. 40 t t h • 

(e) 

• it Iit 1 

• •• 
tity, 

d 

• 

• 



tran f'o t e V .ia l in vi V of th 

t t prep 1 equiv 1 nc ia lost. 

ubj ct so 

f<' inal.ly th 

17. 

subj ct i askGd to co nt on the equival.enc between 

the tr :fo d vari b1o and th stanurd. 

(iv) s uar0 v pyr "d 

"You have kept 
de it into 

block and 

Gordon 6y Jm 

The ch.ild ' s 1 vel of con• rvation is det rmined by 

hi C onts on the invari 1ce and his xpl tion f'or 

11.is judg ent . 

The directi.011, procedur a d scoring ar simply 

tated . The test is not exh usting for subjects or 

ex inor. The materials ts include tr, small ubes, 

play dough and dried corn. rhe ew Z al.and teachers 

completed a genera1 i.nt'o . tion sheet about their 

pup.ils . TI1ey vere asked to a th ir pupils, on 

f~y point scale, under the ~ive headings reading, 

chi v ent, social djustmgnt, cul r 

d v loprn nt 

c te ories 

d ·pu1. tiv e control. Th lat two 

re with lifi r 0 sit 

t ch ra vit th ir ra i • 

(c 

( ) T a a • £ • t 

t •• •.l t 

of" t 

th C J.y 1:i 

e C • •• 0 t Jee• 

I a ly 
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gr tly in th.is study . So aubJ eta recognized t 

p tt n1. and proc eded calmly . !lal\y of' this group did 

.ot score, but thy 1 cognized th territ ry o th 

xchan e . 

' Qu·et, slow and delibe~ t ., 

' A littl ore con.fident, th.ought 
about probl m dwelt on th , didn't 
ru ha an .incorrect an ver s y 
of th aubJ cts did. ' 

•v ry quiet voice - but not 1xious .' 

( E 's C.l nts) 

Other subj cts vor bewildered by the situation. 

' l'ncort n - limit d ro pone.' 

' Fla 1es of insight . Distract ble. 
Nervous. Frratic .' 

' Points - very tense. • 

(E ' s co onts) 

So e needed as u nee f' r o th.c adult befor procoedl n c , 

' Looks at xamin r, rather than 
task ••• ' 

(E's co ent) 

l1ile ot iers seemed unaware of tho exchange request i.n 

n u stion. 

Th 

e 

• J• 

I 

at 

' Puzzled by ing asked, ' Why? ' • 
obviou ly would pr~ r to i ve it 
without xpl tion. • . ( UC coax.1 ) V ry r 1 eta 
to t • 

(E's C ·ts) 

• •• • t t ta.aka f' 

i c 1 y i t t 0 

•• • Co t 

ve • t.i t • t 

ot • tta t n a ew ta t'r 

/j 

h t 

l 

rry 

h 

n 

. . 
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judg ents reque t • ( 197 1) c nt 

the t sks of' the 1 t re p1--obab1y co on to all 

cultures . 

"f'luid lov la 
bo r bottl 
of' r spect i ve 
in an ley as 

rll a horizontal. in a 
in a r ev r• l 

r s ily observ d 
in a boul. vard. ' 

Tuddenheim ( r. audia 1" 72) 

(b) Pole 0£ t he Experim nter 

t 

The -it l7 a tand dizod proc dun~e and clear 

dir ctions f'or e iners . The r ole of' tester and 

teacher was ao otim a conf'usin,_~ Tho subj cts in 

thi s tudy were t sted in the i r school envi rons . 

In many ca e. t h e children expect that the adults 

they met in those situations are likely to be 

toach rs . Lven th y oungest subjects ave signs of' 

t;hei r a l ready- tnblished sociali tion t o ec1ool. 

The Jority of children ace pt d the interview 

itu tion as an extan&i.on 01' sch ool. 

It s orton di~ficult £or t h o.xarninor to 

i.ntai.n a neutr 1 osi tion. 11 ere is vi.d r 

01' S er C • vhan ubjecte ar con pi ouely 

• cc eful vi th ks 1 re ia a lin r 

b • th s t • 
Jee ' • valiant att pt• • a l.o i 1 

• t 

• 

y -

• ••t • • to • 1 • 

tell• 
/(c) 



( ) Th Vocabulary of' th Te t 

E rl.y u the progr the ex .in rs di cu 

t l of' v rbal fluency, the vareue a of' the 

<tUe tiona, th perso li ty f: ctor of' the subJects. 

It "8s tmwi e to expect at v rb 1 :f.lu ncy wa an 

indi c tor· of' su c as in teat scores. So e chlldron 

re tee i.n av rbal. exc e while oth ra 

vi ibly vul.n bl.e to the t st procedure . 

Verbal Instruction 

~ubstanco (P18) 

{a) ' ~v, i~ tber as 
doh in .1!l.!.! ono, 
one, or doos one 

ch p.lay 
.in that 

o7-o?• 

Discoutinuous quantity (P20 

{b) • ,·ow, i t ~: ere as much corn in 
l.!.!,!_ one, a in a.11 of' tl1eso 
tog ther, or dos on sid 
have ore·t • 

The examiner i.ndic ta th underlln d w rd by 

re 

ge tu • • TbJ.s y h ve conf'u ed o e children ho 

d 

g v th ir att ntion to the g sture rath r than the 

• The k y to su cea lies i.n he bility to 

t ueation - Wll t • bJ• C gniz 

• t or. r • l.ain h • 

lv • ( t9 9) 0 

• "rat • r•" 

in ir ~ • 0 0 vit 

1 A t • 
l.a 0 1'1. • 

t• 0 t tr ell • 

I t er 
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Furth r tudy of' the reepon a 11 a ow that 11 

subj cts pros 888 d t11e lineuistic powor to ive a 

tiv rospon e, but 0 subject lac·ed tho 

op ration l knovl e to interpret t s . 

Gol dschmi d and Bentl r ( 19t·s ( 0 over 

ref'ar nces to their ei·:rort o neutr l ze respons 

ts in ho kit . S et· s th ands atur s 

0£ tho x iner did induce a set r sponae . 11-lis 

reaction involv d t h o in r in a quic~ decision 

whetl :t· or not to intervene by a shading of str s i t 

glv:i.ng the instructions. It y v 11 be accepted that 

re ponso et ay b the ch.ild .o is caught i.n 

demonstr ting that his pr -op rational mode of" t'lough t 

i s still dominant. 

The correct ansv r included any ox pl o'f" 

th principles outlin d by the test ors . 

es 

0 

' You didn ' t tak any away so there uat 
the a e amount. • 

K. C . 7y 
L 'IAN'l' t.';'UA..l'Tt11Y ( Id nti.ty-Elkind) 

' S as th other, if' you f'lattened it, 
it will till b th a .• 

• ••• Juat b-~-l~~·v 
it en ' t c 

n.:rTY 

e • 
h 

tton 
ht. • 

0 t, 

.. , •, eve a:lb l. ·· ty con~misat on 

io • 1 t • c nat c •· 



PART III s RESULTS 

"It vaa the same before and it 1 e 
sti11 the same - it ' s Just in a 

different vny. " 

Carron .5Y 9m 

22. 

'Ihe tota1 samp1e for this study (Na276) are 

pupi1s from the schools of Wanganui city and its 

rura1 environs . The numbers are matched f'or urban 

and rural living, age grouping•, sex and racia1 

origin. s . E. s . ratings f'or further analysis have 

also been determined. Th.is last group vas divided 

between European and Maori . The category Maori was 

designated by parents at enro1ment. The category 

European vaa applied to all other chi1dren vho were 

not Maori . 

Within the eample there is a population of' 

Maori children (N•1J5). This reproeenta almost every 

Maori pupil enro11ed in junJ.or claa••• o~ the Vanganui 

(Education) city and near area• at that point in time. 

CoNSER.VATION 5coR-E.S 

bR.OOP N AGe:. RANG'£ o' ~ Ru~L UR.BAN tv!A01t1 ~EArl 
IOTAI-

~leC.\lllllON~ 

I 40 5. 0 - 5.5 20 2J) 20 20 19 2-1 / ·750 
2, 73 5·b - 5 II 39 34 32 4-t 35 37 2· 24,h 
~ 7~ b·O - b 5 4k> 2b 33 39 34- 3i 3·055 
4 51 6·fo-fi>II 25 2k 30 V 2-6 2-4- 3·90.2 
5 40 to - 15 2.2 18 20 'LO 19 2,/ 5,f>15 

'J.:(6 ,.,_,~ ~.,.. ,o,., -



2). 

'lbe otal. cons rvation eor• •hova aucc aaiv 

incr •• ritb t of' the subject• and tbi f'it 

vell vi.th the theoretical baai of th kit (Gold. cbmi.d 

ntl r 1968) . fl'l8 uence of' thou t dev lo n 

followed predictabl ttern. y yowig childr n 

re lDUlbl to cons rv • the next group cored 

rr ti.cally on a pl.. ly quantity) , and 

th 1 st group gave con rving repli s in a dot rmined 

ay. 

F1GlJ~E. {) 

ight 11 ball v pancake 

s 

0 0 
(a) E (b) 

Q 1 ' Now i the .!?J1!l_ ash vy s th 
or is one 11 avier? 

llhy? • 

Stag 1 An er• ' ( ) - beeau it• round ' 
(N. T. 6y 8) 

St 2 .Anawer - •s ? - Ju.et becau one ' • 

(Cone 

• 
c:on:ae,rv·a. 

ve 

flattened out. it do ai~ • t 
th ight •• 

........... a y f' t to 
thi. • ) 

(A •• 6y ) 

a 

6,- ) 

••••-nt ) 

C ta 

a 1 

I r 

• 
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Furth (1969) item.sos th studie o~ sev ~ 1 oups 

of children vho live in tern cu1ture etting, 

Th incr a inc sco in T ble I are signposts 

o-f' tho ubj cts ' gradual r 1 se from the • static 

tat ' of the it tion, 

" ••• ost 5 or 6 year o1ds as ort 
without hes.itation that eh hang 
in Corm invo1vea change in the ount 
of' th vate ." 

(f'urth 196() 

Th child, vho und retand th cons rvation principl~, 

signals th t l i structure of' knovL11e has advanc d to 

that stage vh 1·e he i able to review and adjust hnt 

hff ees, to what he understands about the changes th t 

have occurred . 

" ••• thus the p re p ion of the ext t"nal 

trans.fo1: tion follovs tho abillty to 
construct internal tranaf'o tiot\a through 
co 1 naatory chani • " 

(Furth 1969) 

As cond £ aturc 0£ the data or rray• s survey 

(McAlpine 1972 ) th n tiv icnJ,ficant difr renc 

b v en th conae ti e-cor of' boys c 

gJ.rl. 

eub 

it 

a1ao when t • acore of' ur an 

ver -nt i al 

C 

:i.r1 , 

• ••t 
t 

• a 

r vi· 

rur 

t 

• 

/111 • • 



1 f"e-etyles . y reae rch have c on th 

d .iff"<?rent r tt ma 01 boy , irla . T 

'1 v Zeal.and a would illu rt this vi v, but 

the Concept As s nt rk provide xpe ience 

which r not peel 'ic ly re rel t d to eit r 

x. 

Tho thi.rd. out-c of' tlde au:rv y cone rn th 

dit'f' rinc cori ucc 1en , ropear and ri 

cor w r co r • 

TABLE. 1l 

A&e RANGE. MAOR.I EUMPEAN lh&IIER MEAN Iliff. • t. ~ - TE.sT. 

'( M Y- M. 
N 21 E ·Ol - ·05 N • 19 = 5 0 ~ 5 5 

5 '=, - 5 II 3~ 37 E · 01 

~ 0 - " 5 34- 38 E. ·Ol 

t,·C:, - b I/ 26 2,4- E - 001 

1-0 - 7 -5 ,9 2., I E. · 0001 

z.l 34- z:I 4-1 M •fv'aon E • E..mpn~ 

di C b tw n 0 i uro ld en :l 

it'i i r 

i vi • 11 • 

(5 - • ) . 
t y ty £ 

• nri f 

• t 

• ty • 

C C t 

C • ( 0 

/ 1 
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1969 - Uyde ( 1959), Good.now, Gr nf'.i 1d, Price 

wil.li ( 1;61)). They point to so n ces ry 

universal. akil1sJ partieul rly in the cons rv t i on 

of" ctua.utity. On the oth r hand th r are indi-cation 

th t 80 groups expl in cons.erv tion in other ways. 

Thi may bo u to iables with.in the ex ri nt. 

The rocont controv r ie on r e~al. dif"foronces 

have div rt d 1y atud.iee f'ro ex i.nin th construct 

validity of' the tests. Gaudia ( 1972) believes th.at the 

qu st ion of' dif'f erenee i,<;l 'LU1.al'lswer bl.e at presont • and 

th t tho focu should cone rn no t controvoray on tl ,e 

i. ppropri teness o!' the te t for a cultur 1 group 

but t h analysis of' the test vith the idea it rcpros n ts. 

The kit test construction has be n ·ell validated 

by Gol.d chmid and Bentler ( 1 C, 6 , ) • or the purpose of" 

t hi study t e kit is ace pted as the oa"u.re, and t ho 

scor s of' t} e rlaor1 popu1ation a i.gnu·icantly 

dif'i' r· nt f'rom the European group. The l<i t is concerned 

with t h e loeico- t e tica.l yst of' st rn cu.ltu ·e 

d y ubjects in this atudy ~y stand in notbo r 

cu1tur or 

New 

Thia 

vit th 

t t , t 

C out 

th 

t cul. 

rticip te in two or 

if' . 

po la ion • tcb 

for 

l.y 

ch 

u 

y • • ri 

r v i. t:io e 0£ 

• f r • ible 

' X aocio-eeon 

a l r 

i 0 

• 0 

y 

t thi• 

• 
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The i tori 1 d rlv. tin of' this popul ti.on 

may p1'0Vide a tr 

The ubJeets can be 

for the e:xpl t i.on ot' difference. 

stre of eoci ologic change. On group has V d 

,ro a secure iv r tribal sotti.n« to t h o onym.i t. y of' 

a " 8V suburb on t1.e outskirt of' a city. Th l.nnd of' 

the ho has no trib 1 igni£icance for y of' the. 

Th coud group live in clo e rural co unity where 

tr bali has b on repl c 

of' Old Test 

oxP-3rienc 

nt belie a. 

by a prophetic it r r tation 

Bot ~ups of' parents l av 

ub istonce living. Tbe·r childr n re 

living in signiric ntly diff r nt home circum tanc s 

from that o:f their paront . ome frunilie are nuclear 

r solo , most zolativ s are visitors rather than 

pa tici 1ts in the f' ily . The play b haviour and 

social traxsmis ion role o:f l guag~ are likoly to 

provido a var- l·tion f'-r u ua1 N w Zealand patt ms. 

Th y y not experience the bel viour which provide 

the enjo nt and nov lty to ventur ~orvard . 

Furth ( 1969) r ~ers to so or thee tte1'11s 

intellectual :lniti tive, the gra pi of inatruc ion• 

f 11 ty vi. •iail r probl • u ovn. 

ra ty ~ C ich inf'l" n• the ,, lo nt 

0 to sue 

• dy. 1 ( 19 9) • re•• • t • 1 t precise 

ri •• t b t to 

• th . • 

C tt -
t a ara to • chool 

/i u • 
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inf1uences, whereas c1ass-inclusion performance can 

be influenced by programmes. 

The fourth considerati on in t hi s study concerns 

the relationship between t he conservation scor es and 

the teach er ratings of t heir pupils. The teachers 

were asked to provide some g enera1 information on the 

subjects. They were asked to make an assessment on 

a five point scale using the areas of reading, 

achievement, muscular development and social develop­

ment. This was not part of t h e kit proper but it was 

added to maintain contro1 of t he New Zealand sample . 

All t h e teachers wh o con t ributed to this study were 

European. 

TEACHER.. RATING-5 

A&e. GR.OUP Ove.RALL TEACHER. AssESSMENT R.E.ADI NG 

MAORI E.UR.OPE.AN MAOR.I EUR.OPE.AN 
- -

5-0 . 5· 5 3 ·4 3 ·0 3·~ 3 · 0 

5·6 - 5-11 3·2, 2, . 1 3.2, Z·7 
6 ·O (o . 5 3 ·7 '.2-·9 3·7 3 ·0 -
b'b . (o - I I 3 ·6 z -i 3 . g 2-9 
1-0 - ,·5 3·3 2 ·8 3 . 4-- ~ -9 

Tab1e III contrasts with Table II in t hat t he teachers • 

r atings of' their Maori pupi1s is in contrast to the 

scores of these children using the Concept Assessment 

Kit . In Tabl.e II the European pupils score significantly 

and progressively higher than the Maori group, but in 

Table III the teachers ha~e reversed this general 

:f~nding. 

/The 
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the ~e er • i te oC 

tho pipile' abil.it.ias and their con rvation r 

• y d serve urth 1~ ination. '.I'h tench r ' s 

1ating yr ree a po•itive id tific tion of t - o 

clli1d 's persona1 dev lo 

b igu.ity for t he t ach r 

t. Th :Corm y h old O G 

e i.t r !'er to th pupll's 

proe,'TO s but not to 1·A.nki~ syst • In tla..1. r spoct 

the lover iiaQ;t•i consorvation core vculd not ri ees::.,.1ril.y 

b ret'lected in lo er- c hl v :::~at sco:·os, or t~"lll.l 

child ! ro. anothor cultur.: 1 p !:tic.lp tinf; in an 

ancoadant cul. tu4.·...,. Thu1·u .i.s also t!1. possibll.l ty that 

the tsad\er' s Yi v =nay bi, supc:·-tor to t~iat o:f tho 

urvey. 

"The ttlachor hir.isel. · may .;.e :in .UJsos.s­
mont of' t ~l ':> students ca biliti a. ~.v n 
ii r-~loYa.nt .cesea:uch a~ avail bl· , t :10 
toac'i1er. must still porf'onn such o.n 

sessm¢.'1t si.nco it i.s oxtrociely liko.ly 
that th<To are wide individu l d i:ff'or-
oncos wlth respect tot;, undo1"at ding 
of' any eoncopt at al.most any • level." 

( fr1.11aborg I.:. Oppor 196C> ) 

other alt• tivea to th•• 

• to tbe cl ~ r co 

r tio i • t t j_ 

¥ r-compiensat1 f'or 

ac 
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1.ng. 

of 

tac 

t 

•• 
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•• . ,. 

a t mo:me:nt. By 
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lo t. 

y in 
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ich thi portant landmark heral.ds lo{;:ical. thi.nk.lng 

i crucial . If tho prog action ignore the 

vari ty of' d -.relo nt in any c1as r 

1ea1-ning wi11 be super£ie~a.l. 

e the suJ.ti.ng 



P ""'T I V 

·~ r r 
the woozl 

inded hero of th 
in • ·1nnie t h 

! unt :for 
Poolt 1. " 

'o h .lwill- .lag t ' 
sy to a Sourc e 
ot' l:~iri.cal f'e&0urc • 

1 . 

It i e int nded to f'ocu this section toward tvo of 

tho ini ti. 1 thro question • One quory cone ms t ·le 

child ' recognition o:f an invar.i nc situ tion, t he 

s cond oek eo o topogr phical knowl of' the 

terri tory. Th se quest i ons t ,::-m :from n particul r 

vie v or reality, so to give a ore balanced explanat­

i on it will be vor hwhile to consid rand contr a tan 

o.l te tive to Piaget ' s construct . Then xt ction 

concern lldnd I s 1 f'ine nt 01· the te con rvation 

and tho .1 t section explor e t h o relat i onship betveen 

The thr ear a provide t ho 

J tif'ic tion f'or the conclusions . 

i 

•Ext 

p 

19'7 

• 

e or Int •i y .is 

( :vel 1 

t • e 
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)2. 

8 ly 19)1 .Lowin d IVGlO a ech to 

n th £0 tion 0£ ci nee concepts. JJ 

ced their beginnings to the h.J.storical g~ ts 

of" aci ntif'ic think.ing. L vin ' vi w i.s t tone 

oded rivos £ Aristotle, th other Ero Gal.ileo. 

Elkind (Fl vell 196?) has extended th.la 

f work to x n two cont porary vi vs ot: 

eoncept dovelo nt. 'nl custo ry y of xploring 

cone pts by verba1 definition ri ee Crom an 

• exten ive • rtew of r l.ity in tho Ai:·istot l.i mode, 

an a.l ternativ is the Pi ,,.etian e ination of' th 

trana~o tions that leave the exe plar am ber o~ 

tho el es. This ' intensiv ' view follow 1."roru Galileo. 

Theo two vi ws are co par d by Elkind in terms 

o:f eseonco, function and content of' th concept of' 

lnvariance. Thi oncept i. examined ae it i rec rdod 

a central to the development of" l.ogical thinking . 

The Aristot 11 s oxplain tho es·s c 01' a 

cone pt ~n t ot to principle of si i1arity ong 

things, tbe th r vi. , repr sentod by Pi t, 

inv •• the princJ.pl or i entity and cons• ion. 

t ••• rily cot vi in ct . 

t 

• 

• 
1a • 

i t ' 

t • 

-~u•• tieee as a 

y re reaen t • real ty o 

ty 

t eo ems t 

8 OJ" t 

• 
ea . 

of a •• 

tl 

i 

l. cone• 

/i. vi 



J). 

i with d cision a t t di1"1' ren s "b 

wol1 ns flvithin" thi1 a • 

Th t .itional.J.st a to xpl in eo tGnt .J.u 

terms oC • xt nsi • ities of tho popul tion oC 

objects to vhich the cone pt bel • P!. et ' s focus 

i o obtain • 1.nte1eiv • recognition o~ the property 

th ti l ft unch ed cross th various trans-

t'o tions. · or 'E1kind th•• des co- 1st, th 

var'otions gi 

i nf' et, it 

a clo ror delineation of' ho concept, 

y be th ton ode is i oesiblo witho1t 

the oth • 

Elkind's study and th~ o rlier ections of 

thi~ r cont in y instanc 0£ Pi et ' s cmp aoi 

on ho discontl.nuity of cone p uaJ. propertio . 

" t the cons rvation probloms propose 
i t t the ' i.ntensive ' content o:f a 
concept i al ye rel tive to th trnns­
.fonoations that l av it inv . ant."'" 

1 l k nd ( Ji·la.voll 1969 ) 
( or P~ t, C co tent are t ue 

al. ys relativo to one another.) 

The proo rational. subjoet c.xpl i tranaCormation !n 

t 1' t lQ ' i"onn• of' t tanc t 

l. ap out • 

s • • 
t • ' md.t• ' e 

n t • n i 

• 

t •• 
•) c. • y 

t • 
• of • t 



xpl 

suppGrt 

t 

d 

on r v rsibJ.lity . H s analysi.s 

t nd the understand~ng oC Piaget ' 

vor. e believ that yr d rs rec i v a 

,et ' confftruct · plistie und rst ding of' Pi 

becaus s ctions involv i.mplicit we la 

oxplicit understandings . iag t vri tes f'or· his 

collabo ator 0 re his cone ptu l f 

inteLl ctual runctioning . 

• Conservations Identity and quiv lence 

Elkind contributed a :Curther r i'inem nt 

of' t !t te •co • rvation ' , he po it it i 'i 1clusiV{) 

of' two di t.irct to a which h ha named co ervation 

of' id ntity and conserv tion of' quival nc. Tn his 

ex nation of' the present tests of con e tion l i e 

boli vs that the test include covert £orm or 

cons rv ~ion , in thi ca e id ntity con rva · ion, 

w!u.ch is cr.i tic l to tho dete in tion of' the con-

ervati n of' oqu:i 1 nee . 

The C tion 0£ id ntity involves t he chil 

the reco ~~on ot th • enes in q a1ity, 

ro 

nothi 

• :t • 
a ln 

i • 

( 1 

N"e -r 1 

• 

ve N 

tity, 1-t t • n if 

or t 

t il 

•• tn•~~s• JUd.~eroe:~ 

• o ec J.y 

nee• 

• 
1..lin 

• 
t y 



re pr aentod wLth ab 11 

th'J x mplars . 

• a g 0£ cl. y 

Conservation of" equ.1 val nee, i.n '.l.kind ' a te s 

i. h co i&on of th tr 1."o tion with the 

orie· 1st to . To do t h is th subject st have 

attain th coneervati.on of' i dentity and th n 

ploy a ~orci of d duction based on past oxperienc. 

ber tho ori inal and te t The subject 

the copy 

tor 

a.inst it. l.k 1 nd e.lai t he consorv tion 

of· i dentity as noc ss ry but not uff'ieient condition 

i o r the tt.ai.1 t of cons rvation o~ equivalence . 

Piag t describes con erving b havlour ln terms 

of" the ' aquation of' di:f:feronca ' or ' co ensati.on •. 

The child coos to a e t hat a chanc;e in ono diutqnslon 

i. s compon ated i~or by a change in second dimonsion 

and this is usu 11y an inverso one . Thi.s discov ry 

nde1·lies t ho chi1d ' insight that trans.f'ormations 

are revered b.le and t1-, t t y leave t he obj e t 

inv 1~i t . E l.kind vou.1.d r tt> this a tho identity 

con ation not uival nee . 

th interpret Pi tin bro er b si 

t 

a l.eaat o 

corre t 
D ia t: e 

r •-

1969) 

er 

••i il y 

0 

sib li 

I ·· • • 

.ly 

• 



hi i •imil to t e • conse ti. n of: 

The 8llbj ct t r construct the ch e 

thro · h • co ns tory rv r ibil.i y • ho 

hi s 

too 

thinking fro th fi 

ration 1 knoving. 

"'It is both tr 
reconstruction on a 

static • 

i'o tlon and a 
hi.en r 1ev .l." 

(Furth 19 9) 

id ntity ' . 

and then 

C l r le s 

ct · nd mov 

E1kind 1-as not 

tr dition (Pi 

ved k dly fro th Pi ~ t 

t 197,; ) but h is ana1y i s has ided 

36 . 

a better w1d r tauding or th procress 0£ conserv tion. 

He dos not a ree that th uation of' dlf':ferenc 

and reversibility nro e h ieved at the samo time but 

h o doe believe that there is evidonce t i.1at t h e 

conservation of' identity preced s t h e conservation 

of' equiv 1e11ce and t h t idonti ty i necessar y to t h o 

oquivaleuce cons rvati.on. 

11~e ox i tion oC the test sitwat·on in terms 

o t 1 0 route b teen verb 1 r ponses and t h e thin.kine; 

they r £1 ct ia a pr sent int rest oC 1kind. Piag t 

bas 1 y sa r't d the in b1.1ity of' c l ldr u to 

r trac• the r tbiJlki 

f ct a poat hoc r t i 

lo ieu 

io 

o 1 • 1 

•• bal. .. 
r • 

ute . eir • na ie in 

ti.on r at r th th 

tt rn. 

i t •1' C 

t re 

t t • • 
/t 

n 



b • Pi t baa c t.inued 1:o expreaa t hi 

vi wpoint, so Furt h ( 1~ 69) describes hiet as, 

• ••• th onl.y xpon nt of' lo i cal 
thinking vbo dooa not ee 1 guage 
ae an intrinsically nee sary 
e1 t ot: operatios l thinking . n 

37 . 

There h a b en a wide and livoly exchau e b tweeu 

Pi ~et and .Aus bel (1965), Sutto n Smith ( 1966) and 

otl-1 r to d t rmi.11 the xt n ions of' t h term.a, 

ymbolic functioning doper t i ve t hinking. 

The eymbolic function i s ti. 

by Pi et, a t he • le ' function . It includes 

,~estures , imag s as vell aa socia.lized .languag'e . 

•Language is recoRf}izod as a special 
kind oC symbol, t h at i s no t figurativ ely 
related to t he obj etive conCigur tion 
but too i s part of the symbol i c function 
and does n ot enter directly into t •e 
operative co ponent." 

(Pi et 197 1) 

This i s not to y that semiotic functioning t a 

uni portant in intellectual f'unctioni11g. It is 

signi~icant in the construction and understanding of 

intenuil structure. Pi et emph sizos t 11. v ie 

bee ue he bel.iev t t symbol. r pres nt r ity 

et t •• i r lity t te 

cco 0 t • 01' int 11 C 1 d vel t . 

69) 

• •1 ic t {' avid ce to 

• vi• • t i• clear t t a at 

of t the•• r;i.• to 11 

i• il ble, • 
r cti. 

b • t t t at 

I 

t 

l 



)8 . 

pro era l.o c il ren V the 

vi h invarianc but 1 ck .e thinking 

deal with it . 

tterus to 

Goldschmid and Bentl.or ( 196) i"owid th t childrou 

younger th 

kit, 

i'our yo r di.d no r spond vell. to tholr 

pa~ t of' th di.ff'icul.ty 
r te to the ch.il.d ' • l 
r tio l. te 

' o ' • " 

to 

Pi. t ( 1970 ) r inds his re dors t t both of' these 

ords hav boen avail bl to the childr n :f'or sot o 

tie prior tot eir f'ourth ye r . 

"Lucy has rnor than me, I ' ve ore 
than hr, Alistair has ore than e . " 

Pocket- oney by lC . M. 7Y ~ 

( r.o awarenes of' dlstrlbutin an amount o:f on y 
bet en tho thr 1 11:1 . ) 

S ch, for Piaget, is b _oloeically orient d 

not to ·r,ovl ng but to co unicatin, it, whole ystem 

concern social xch "'8 . T io pr · y of' ego-centrism 

is b ken by co n.i.c ti.on . • eoGn a the child is 

abJ.e to a• bol. orient d rs nae, h • able 

to 

in 

t • rt 

• 

• 

0 • 

J. i vea t 1&111&'111111• ie not 

r r o rational th nk 

· ~ c11ita~ t 

ti. , 

t e t t 

C t • 

, l 

le . 

hi• 



ntal cti.vity. yr c nt stwlies (Furth 1969) 

h av ted to isolate v r bal. :f'ormulations ~or 

preoper tiona1 subjeet, A. Mor (Furth 1969) and 

I.nheld rand Bruner (1969 ) f'ound that there wa 

l.ittle linkage between l.anguage training mid 

inv ri ce . Ginsburg and Opper ( 1969) beli.ev 

t t th abi.l.ity t o v :rbalize y h lp to consolidate 

and generalize cone t . Strong evidence f'or t he 

ign.if'icanc of' cognitive operations rather than 

lant,"l.lage development c s fro r cent vork by Furth 

(1 966 ) and the atud~ee of Oloron, Vincent and A£foltar 

in Geneva . Both r esearch teams have developed non­

ver bal response syste s t·or t sting th development 

of' thinki.ng f'or eh i1dren o h ave been &af" f'roru 

birth . '1111:> dea:f chil.dren do show a slower-paced 

6'TOwth, however. 

"the basic manif' st tions of iogicai 
thinking in linguistic 1ly depr1v d 
d a~ children w re present vi.thout 
any i portant structural ditf' rene •" 

(Furth 1969) 

Other investi tors (Y. nal i1 in Furth 1969) l v 

oun t t children bl irt, rten ucc ed 

• ri nee 

flexi i.llty. in 

• • t ~ il 

deYe1 p 

1 ttttatlty. 

• et C 

t th lr 1 • eon - to 

ter l 

cl 

i 

.L 

yb 

•1 u t int of any 

0 

I tivi t 
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posit.i.v1et, 

conve ti ntto 

:i V lO<f:lC S ply 

i baa don 1 ~e that thi s :r a.son i innat · • 

Tho mi contains a sy of" C n notions th t 

o bl• i t to interpret the lstro of the ext 

wor ld . (Pi. t 197 1 ) 

t t h s e 
ost contr over i of Cho s ·y ' s 

t h t we are born with a 
to acquir la:ngt o." 

M. H. L vie ( Minnis 197 1 ) 

Bruner and Pi et h av b en involved in a long 

controversy of" other langu e determin s t hought . 

(Si 1 & Hooper 1969) Drune r (1 9L8) and lli s 

associates b liovo th t co ation is ioprov d by 

v r b lieat i on. Ilrunar and Braine believ th t t h e 

ab i lity to con erve i s ore likely to b f'ound iu 

1 

the thinking of' ch' ldrcm 4 - 5 ye ·s old r t h r t han 

older cllildr n, a P i et • a work d on tratee . 

Gruen (Sigel w Hoop r 1969) descri a Brwi r ' s v iew 

of' cons rvation a.a t h st i n thinkin wh e t h 

• l.ic' od co t ov r the ' iconic ' 

( ptual) • r 't t b.J.• d •• not 

arlly occur thro h 1 ton • r, 

• f • C to 

i• t V 

t 

t 

• • 
I 

t 



y olle • ( r) think• t t 
tion ot tb principl.e rid ntity 

is suf~1cient s a notion oC 
conserv tion. 11 

(Pi got 197.) ) 

Pi at requires o judg ent and justific tion, 

wher s Brun r ' s research rs d subj ct a 

conaerv r ~f the £irat Jud.gem tis corr ct . 

S edslund (Sig 1 & l ooper 1969) ha i.ned 

Frank ' s ( 1963) findings. Hot • tho subj ct • 

ewers • symptom rosponsos • and h e believes the 

,. 

r ult an bes own inf' rior to Fi et ' s con truct 

bo use thoy h v a lov corre1 tion with t 1 

oper tions in subtr action and ddition work. 

ubjects 

Socondly, tho ymptom response 1. s not 

1· s · tant to extlnction and its predictlve c;aallty 

i s l ov. Gruen (Si.8el ~ toopor 1)6q) b li vo lt 

wou ld be :fair r to a.cc pt oach sc ool. of' t h ough t as 

an cceptable i. llu t r at .ion of' o dif£erintr views. 

The torm ' p udo-con rv tion • is eiv n to t h e 

in.fra-lo~ical t e v h re t h correct r cspons is 

gi on but t ho erlying logi c 1 operat~on r not 

yet V .il b1e . 

:inc1air ( t 1970 1 Hoo r 1969) 

has vor ed s.n t onae ation 

re• l 

~o • rT r 

0 • t 

tte or 1 .in 

• trai 

t ~- 1 tl ...... b 1 t • • in 
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' 
e¥i.donc4, f'or the separatenea-8 &f- -½o~iC and lo.ngu4(~G, 

tho conserving e:roup ~•re able to use the language. 

' Why do people we~r rubber shoos? ' 

' The pr1c:klo• don' t dig right up 
and hurt yo 1 • • • con crete, sharp 
stonos can dig up. ' 

Peter 6yrs 

• Pecognitlon or Cons~rvation 

The harbincot· or conservation is tho child ' s 

erovlne awaronos.s that objects exist, oven vt,en tliey 

cannot be seen. 1his davolopr~ent usually appears 

duri'lg tho t'irst two yoare of· lif'e. Throughout the 

next rive yearn or so there is c.u extendod time of 

exµloration concerning the b sic proporties ol' the 

world. The earliest thinking has a static, f'igural 

component. As thGt storagG begins to interweave, 

the thinking patterns provido the c hild with stabl{'t 

~nterpretntiono or reali ty . 

' I saw an Army helicopter .• 

' H<lw did you know it vas an Army one'? ' 

' (cesturos) L-0-!' -G, and greon an 
:round pa 1.n t i.ng rod - it ' a Army . • 
(the roundel.). 

Nev entrant K.o. 5Y 

Nev o.xperiences and f'urtb r th.inking pattern• upset 

tllia equi.libri and the cb.i.ld :f:Lnde ai tching 

and c:liasat~eractlon th bis provioua dec.t.aiona. In 

Me aoarch ~or order again the aearcb tor the 

unchan eabl.e takoe prec d nee. At rirat the chiid 

1.ncreaainc introepection and deduction 1 ada hill to 

/t,tu, 



t conel.usint at ted any ti i.n th.is paper, that 

1~ noth i ed or ved the atorinl re ns 

t e s if' it pe C pt l. outlin ia channod, 

and t t the £1r t .inst C and t final h ve 

r lation p that is s d on 1 .le d ducti.on by 

the child hich can be Justit'iod. The un vene s of' 

conse tion s ~ 11 d riv• rro th chi.ld ' s IS ti t'act-

ion 1 tl1 il.lo ic l deei 1.on, tl11J in£ -logic of' iaget. 

• 'he P :ram ter of" Coneerv tion 

"Operativity doee not d riv £ro 
ovonts. It is not bul t into the 
hr dita7 tructur. The simp1e 
loeical ruloe 1ave to b c~nstr-ucted, 
the rulos re not outsid i t t" es 
ti o." 

Piaget {Sig 1 & loop r 196< ) 

Conservation is not a conera1tz d activity the 

order of' eonee ation ia believed to bo q 

f':i..cst t wci ht and t}t n vol um • From ,. 
( -

tity 

8 year 

( pprox. tho ch.il.d i8 abl to deny perc ptual clues 

and b e b gins to ply logical process to practical 

probl ll concr t sit ti • I ae t t th 

obJ 0£ ia t i • cute . lf' 

f l.i r t 

0 C ' t C • 

• 
• 
t 

• 0 • 
i •• • 

I 
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chi1d s the bility to th.1 reversi b.l y. Tl 

logic .1 structure of he ch.ild ' thinkt.ng ar 

~lexible enough to aliov £or v ri tions i n a aub­

clas rithout disturbi..n8 t h e basic esa nee . There 

will a1 ys be f'urth rd volo nt but t l1 core o:f 

invariance remains. 

El.kind xpla.ina con rvation i n to 

deductive a rgument vh..ich supports the 

of a 

uat.ion o.f 

dif'i'erencos, thi giv s rlso to the logical oxplanat­

lon or a conservation judgmnent. 

n t t h ey r f'lect .l that t h chil.d 
now re ls tl t cons rvation is a 
logical necessi ty, and t the must 
,justi fy i t . " 

£ lklnd ( Sigel ?.: }looper 1l)69) 



V s EDUC AT tOr~AL 

Al thoUf.:'h. th concept o-£ lnvari c b en 

discuss in term of' qu tity. wight and vol. e, 

it a uch wider signJ:fic e . Cons ation is 

concer1~ed with all aspect of p rso lity, eoeial 

inter ction, v lu jtdG nts as voll a the logico-

math tical yste . Children and adults h V 

a poor underst nding of inv riance ar at a con­

siderable dis dvant ..,.e i many phases oi' li!'e, since 

tteir re per op ual instead of rational . 

Sorry Mr M •• • 
1atl.s time, and 
pell.in 7) 1unny 

so you couldn ' t 
you were doing. 

for noying you at 
m ~eing ( ~. D . his 
noi es to annoy you 
c :r·ry on wl t h w'iat 

Yours 
Dilly 

sincerely . ' ... 8yrs ;··otorua 

on erv tiorl is th _ bre th of" lii'o f'or future devel.op­

ruent . As the growth of' th ' • cone pt coincides ith 

t.h pre- choo.l and 

thi po ation equ r rticul ntt ntion . Th 

UC plic tion will be diecus•• vitMn a 

by cilp:Lne (1 72) to t 

hers in t C 11d' a 

lity ety 

Wl.ity, 

t • i v act v ties 

• l.l. • 
U t 1' C e 0 0 • • 

I once 



• one pt, 1 d 

i h child i th 

x ri nee 

, nt o hi own d velo 

46 • 

nt, 

unle a e c con truct hi.a ow1 t evork o~ re€ renco~ 

his task become loss s tis:factory. 

Pi et ' • work 
vit 1 uaction 
chi ld quite 
educ tio 1 

t 

Plny, a comprolonsiv t 

lntel l ct l., oti.on 1 

ade plain ll t h 
t goes on in th 

ndentl.y of the 

" ••• 
cs (Weber 1971) 

£or avid range or 

social. learning, ie the 

most visible activi.ty of' tb pr -school c h ild. 

Th ply ituation provide th chil.d vith t h cau 

as vell the opportunity to ve ~ro-m egocentric to 

objective judgo ont• . 

\ieb r ( 197 1) describ a pl y experiences as t·ul 

child ' s way of el cting el ents of' pat xperiences 

whlch his intolloctual. d otional needs of 

the present. It is a vay of' obt ning in:fo tion 

1' d ck. The child at p.lay i. con Lou lly conf'ront .d 

ith the unexp ctfKl, the energy of young child deal-• 

.i with •auce na yd etrate thia C 1 • 

r le i i th ch.t.1 

• ta. • y C om.a he .. ce • l • The chil ·1nde 

t t l 0 t it y • i& 

.le • e.i J. co 1 C , ld 

0 • C i • 

• in • •• 
111 0£ • 

or cc ll •• l 

I l • 



es.ample• ~f non-Yit olutions . e thinking tr s-

1'01 tion t t t h con rv: tion t t att t to 

order nre the products of theae endl. s 

Th rol. of the adult, th 

xtension instituti n, is to prov ide 

xperiencinga . 

d ir1 h o 

ch child vith 

the opportunity to extand h i d vel.o ental t e, 

ather t att pt to boost the child to a eub equent 

st • The dul t c 1 provid ti and opportwlit:i ea 

f or the child ' xplorations . 

The t ach rat t h e rly chool l.ev 1 is 

concerned with 1 cti~ t h e xp riences t tar 

' o r t h i.le ' (Peter 1967) and t 1os t h at ar appropriate 

t o t he c h ild ' s h ome experi ences . Kohlberg ( 19(,8) 

t ie eign£icance or t h e l o xperi nces and 

1or so et ch r s t h task wil.1 b to supplenent and t:o 

provide exp rienc s which h avo not been av ilable at 

ho 

the 

• This i plos variety as well as fl xib~lity in 

t rial. u ed . s l1 ( 1969) n t h e t matica-1 

t'i ld, Matt r•on ( 1966) · n xpl.oratory play, 

Huri tz (1 972) in art, repr aent t h ~ st array o:f 

r c nt inno t ra, &J"'e ncouraging te chera to 

pr ,,. e • 1• i l e t ria1s 0 the C ld in 

• • 

C 1 r ( 1 }, oh1berg ( 1 ), 

( 1 ) (1 1) refer 0 

y • ., 
t y i er d 

• 
exa:raptl..ea • ac •• 

I o 
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vork ect.io o thia at y. 

Smedslund's tudy {Ch tt rule 1970) h i l ights 

ti cond o:r'(ier st ngth or nviro ontal st.t.mul.i. 

Af't r n up of non-cons rvers 

t ai.niug progr o • tliey ver 

db en subjoctGd to 

ble to predict the 

eonatancy o:f weight. l t r during t 11 post t st th 

e x iner urrepti iouely lter d th teri l o that 

th prodictions could not be verified . \hen the 

e n r a t he ubJ cts to osplain thi 

the trained group reverted to th ir origi1 

conf'u ion , 

oxplana t .ions 

The o i te·iJlal c onserving group oxp1ained the di:f:feronco 

· n terr of' a poor veighing i tstn.nn nt or a ' so ethiug 

i'i shy g oil a- on ' e%plan ti n. 

l\1any experiments o t h i natur ( Si·~ol l: Poop r 

969 J upport J>i et • iov of tt e dif't'icul ty in at tc pt-

ing to accelerate a c;lob 1 concept lilce in i anco. 1110 

priority is toe tabliah ouviro 

cogn.i.tive dev 1opment. 

• s 
C 

It is ot un.lik ly 

vhi y ntri t• t •• 

• t 

D l•r 1 9) . a 

n 

a't 

0 • •• 

nts w1i ch ncou:rago 

t:inui ty in 

t r 9 C 

on • 0 bt 

l 

• 

r 

t at 

• • 

I 

d 



4 • 

Tbe i y ric • of' re-oper a i o 

d velopment providea t h ~h ild with yri ensory 

o ple.s bout h ow thi.ng are. I n a conaerv:1 

ituatJ.on, t h child ia a< d to 

about ual.ity which i st:i.ll. cont.lnuing but a 

•no dequate s 

Fu r th 1968 ) • To 

proceed f om 

o r y evid nee t t h t o • ( 11 ch, 

e t his decision ~he ch ild to 

e.xperionco b about tbe tur ot: 

t h ~ng in dift:erences d si il ritioe . 

One of' t h e adult ' s ta • i a to provide ti e -

d i m nsion which e it tio c hild to construct t his 

g r dual d ptat i on tor l i ty. So cir cum tance 

T r esen t t le c h ild wi t cl a r daily t r ucture, othor 

tome y :funct i o n on a loo e r st-r-uc tur e, l gnif'i can t 

p e r o n s l n t h e "tome may vary, r out i n may b i n i 1, 

e :x..1a u tion t h e t han t i ay f o an ncti.vl ty 

boundal"y. TI1e teach e r y n e d to provid a p . edi ct b lo 

tt r n w'th in n dev lopm n tal d y o t h t t h child o f' 

t he econd g roup c r tici t in wide r ri t e . 

· tson ( S i el ~ Hoo r 1969) h 

ot e r asp ct of' • t io \ cou e 

co ee •• He ref r t 

1• • i 1 ati. t • 1 • ity 

t ~ ~ • 1 

& •1 19 , 

8 • • 
nf' re u 

l • r ta 0 

/wit 0\1 



wit ut 

ff• •• eh (which 
saentia.l ror th f'o 

nigh r o or cone pts 
form or scienti£ic 
heritage.• 

lam ) i 
and uee 0£ 

v ich coll ctiv ly 
d cul.tural 

(Sk. p 1962) 

Cu1tura1 and cl.as diff'eroncos h :ve b en 

established ind pendently in ply activity (Pi get 

1\51~ utton Smith t 967) in creativity (Lieberman 

196~), in conservation tot scor (Goldse d and 

entler 1968) and in synt.actica.l structures wit in 

group (Born tin 1?61), and betv en groups (Sincl ir 
-

1')66 j . A hig.h degree of' inter-relationship J b en 

~nferred b~twecn the r but further rose rch is 

nooded . The t cher • s task, in tbe eantim, is to 

e tablish a 1i e betwoen tho chi1d ' e cultural 

50. 

setting and hls own aspirations. His logical. o rational 

viewpoint ponuits gre ter oeu.vrability. 

Most or the work in tt 

con rv tlon has bo n in tho a 

ting to ccelernte 

of mathe t:ic 1 

deve1o ent (s d lund 196 1 , ohlvill 1961, Gruen 1965) 

and scieno underatandin a (Chltte 

Jwlior ci. ce Ject 1966) . 

b velop 

l. 

• 

i a 

7 , Nu1"1'i J.d 

invariance 

int ract n . 

c ial 

/ rallty 



t. 

ity cau 8 V ~ in t ic 1 

and ci 1,ittif'io thinki • the tudy. 

It is 

th e 

do no 

r 

1 

t 

it 

to dl. C 

wn 0 

is 

d rhy 

C Of: 

, thy 

roceed on 

dif'f" nt p fil. 

int r etion is 

f" o. one d v l t 

ntri 

1'ront, l.though thy 1 ve 

int rde n.d nt . Soci 

ition for tr aition 

to th r. Th child 

C ot f'r bi unl •• h cnn conf'ront tb 

social pl-1ya c l. world in 

vhat h 
• by 

d 

1'orm • 

n s ' ply out • 
aymboli. hi.• ide 
sture or obj ct 

present thing-a by i itati.on, 
and const2uction." 

dravin 

Piaget ( ,lkin 1969) 

Th rang of' thee xpori.ences prior to school at'£ ct 

t !.e d volopment o-r. co o tion. Sigel ro£ rs t 

' life <xporiences ' ~ the need f'or f'urth.er inve ti t-

ion ot.' tho natur of th cult r 1 tt ng con rvi r,, 

a1-u.1e. t her • ro i.n h lping t e chil to 

ro z th C 1 • 0 

i t t • 
.in t 1 

ial.1 t 

• • • 

' 

t ' 

• 



ore 

• Ind ·v:1. 
Abi1iti 

ch ot" t 11. 

1 Dif':fer 
, P cing 

0 el ents r 

in the develo 

r 

subjects of much cont r 17 rese 

thy will. b u din gener 1 fo 

recogn.1 ti.on is beyond the pres nt 

Th variety of ind.ividual r 

nts 

C ' 
ch. 

r st, 
tch. 

52 . 

pow ri"u1 

thy re ttie 

In thi.s study 

inc their f'u11 

rk. 

spo to the 

conse nc test tioned in th f'i.eld wort 

section. Th rol of x rienc h s b n re~ogniz~d 

by all uthora r e re ced in thi vork but t h speci:fi 

del.i.n tion of' tho xp riontial variabl a ar- not yot 

est blished. 

Pr onaljty c aracteristics o~ t h arly conse1 -v-

.lng child include an open- inded appr oach to new 

terials, a sen of' onjo ent from novelty, a seeking 

i'or order if' the child knew an or-d r exists, and a n 

ability to d tour when exploration et an impasse . 

re is lao so liko1ihood that so e oci l 

s ttin.gs encoura :na f' th ir 

rld viile 

c ldron t 

incl • y ex i i.n« • r.ienc s 

t C 

l. 

•• 

t 

1 

r 

• 

C 

1 • 

C 

t ~ • 

r 0 C 

xperi 

ctr C 

) . 9 

re rt i • 

• cee • 

WO 

• ovi 

t 19 1, 

) CODMDte 
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• 
I o 

' 



to u e th ae undoretandina- in other ttin{;s . 

I n this r spect the t eh r • warcmea 0£ optimal 

tch ia a vital 1 nt in t1 teaching pro • 

Th critic 1 que tio r in how toe tab1lsh the 

opt l tch in e cb pupil, h ow to etructu t10 o 

5). 

oxp riencoa v ich asist in the growth o!' tion, 

and th wider p ce of' uilib t i on. 
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APPENDIX A 

- 5Y . ) 

overall Mean Tot 1 Cons rv tion Score= 1.750 

No ir;nif'icant dif'f' renc s (by t-tests) :for 
r ur / rrbon 
Male/ l.e 

~·o sit~i.t"ic nt di1':ferenc (bctve n . {)1 nnd 
• 0 5 lav 1) for , ori/l'lJ.:ropean (High r mo :for 

Furo an) 

; point 'l' acher R tin Sealo: 

Age 

0v rall aver g = J.4 (1 ori) 
He ding :::: J. (liaori) 

Group II (5y 6 - .5y 11 ) 

J . 0 ( J:uro pean) 
J.O {European) 

~ 

ra11 M To al Con ervatl.on Score = 2 . 246 

o si t ce Cor 

5 • 

J.t£er.nc ( t .01 1 V 1) f'or r:i./ 
• !'o . ) 

/A G I 



App ndix A contd ••• 

Con t i og See> of' t-t ats 

Age Gr oup III (6y - Gy ) 

Ov r 11 Mean Total Con ervation Score• J . 055 

No significant differ n c f'or Rural/Urban 
Malo/F le 

Signi icant di.f'£eronce (at . 0 1 level, ~or 
Maori/ ~ ropean (i . M. :for r. . ) 

Av r e Taach r l ting 
}:, di.ng 

= J . 7 (Maori) 2 . 9 (Furo ) 
J .7 ( aori) J . O {Furopoan) 

Ap;e Group !V (6y 6mn - 6y 11 ) N= 51 

er 11 Total. Cone 

No ·gnif'ic t di:f.f'erenc or !'uraJ./Urban 
1al /F 1 

Signi:ficant dif'f'erence ( at • ')t) 1 levol) 1~or 
t1aori/ uropoan (n . M. f'or E. ) 

Aver 'l'oact er I ating 
dine 

= 3. 6 ( ri) 
= '.) . 8 (! aori) 

2 . 8 (Furopean) 
2 . ( ( ruropea11.) 

Age Group ·v (7y Omn - 7y ) ~ 

Ov rall Mean Tot 1 Con tion Score = 5.675 

~o aigni.f'ie t dif'.f rence Cor Jiur 1/lJrb 
l. / 1 

t . 0 1 l v•l) or 
E. ) 

r '.) . :) ~ ~I 2:, ~ an) 
3. an) 



A PPE.N DI)( B. 

CONCEPT ASSESSMENT KIT-CONSERVATION 

NAME __ _ 

IRTU DATE OF B 

SCHOO~ 

EXAMINER 

~ L Go&dtchm,d and Pu.,.- M. Bffltl• 

RECORDING FORM 
FORM A 

DATE 

GE ____ SEX 

GRADE 

bO. 

SCORES 

T~ Bt'hawior E•planation Tot,1 

A 

B 

C 

D 

E 

F 

Totail I 
--J 

COMMENTS ________________________________________ _ 

(Al TWO-DIMENSIONAL SPACE 

ITEM DIRECTIONS VEA8A.L INSTRUCTIONS RESPONSE SCORE 

I. .2 .equal hnn Budd ] lutt'&. t'Offl .. , rlt 6 blncb of -.ood. .1,11ym1. W.atch .-tut J do. 
s M1n1 fm11ht:d ad: lathtrtumuch wood hffT• as tMrto,c&ot, 

o~ b vc more? - -
I OJJIIJ If tlir Alb/UI iO;'f th,y •rt both tM lllff1t. s,ay : Yn, UMy ~ both lht umc. 

bTTTTTn A nd,om,10(1/) 

If Jrt JillTS tltry ,c no t thr Jllmr, wy Leok. TbiloMisjustasbiau_!l!!!.o.. S«, i E 
.Dr,no,u11111r u, subJUI by Pf'llfWff.t tJ14t 11,ty ~ lht 

dwy~ both tM UJM, 

I .-e. ntt'Jl.-"'cn S 111'-U'- I"°" to(//) 

t...41.. J-,-,tiqtM:M:WDeks~. s.m.O 
I u. 2~-· T..Mr.l.addrt""1ad bJorcb. aqtnt' I s 11,m..,.,, 'H.w edJ IN'. b tbttr: H nwch wood ~ u a has more 0 i . OTIIIJ ~..-4LK1011rMore1110TT? blwm«• o 
I lla.d 7'1tn.ask Why? 

b,,m, 1 i 
E I 

I 
; 

R.rn,rd: #nd 1.0y U t"sclo ~thrn1 rh.t. 

Ill. 2£qM.M 1quacn Build} SQ14J1ft'1 ... ,,,, 16 f"Mt'l of """'od ttrh, MIYlfll ' Watcb •h.al I do. ! 
s -k'ltr,r fuwhrd, od, b dwn: u much ,..o,od haT as 1Mrt, oc don 

e G 
~~mott' 

If tltr Atbfttl J/Jl'J thrt1nr 1hr J.tlmr, rtwrt,~r _ ,h ( IV} 

If 1hr sub/«t .sa,·1 1hr1· •rr ,,o, tll r J4ntr . .sa•·· l.eok . Thrt OM D JUII ai bi1 H that Ont. Sitt. 
I b i they ttt bo1h 1hc: 1,,1m, 

E Dnrlffllstrotr tu sub,ut br P""'"trrfl th.at t ltry tlfr 1hr 
JOmr. thrn. µ, rm tn (IV J 

Thrn. uJr.r thr blod:s f,r,,,, thr tl(lif JQ&unr ,:nd budd 
11 fll'ronud with• basr of J blncks anti surr rSJ,~r 

IV. aqu:ltt: TS. l"YDfflld lrulJ of 4, J. 1. I and I bkt<A.1. JJZy1n1 Wa1dl•-h.arldo . D s.m, 
s "6fhffl f,,talttd. ulc: ,-_, a tMtt u much wood al 1h1s one u in a hu more D 

A ~ ••• ..-donont haffmorr? 
bhumorc r-

ffi @ R.rrrwd. tltrn .ik. •hy? --
I b 

E Rm,rd. 

- -
...,_.~, tht fi:ru VDdcwntd word. potnl 10 Ca) . whtn s.aym1 the t.econd undcrlnwd wo,d, potnl 10,b). FoUow Um Pfoccdurr ror .U u.ndc, Und wordJ.. 



181 NUMBER 

ITEM DIRECTIONS VER BAL INSTR UCTIONS RESPONSE SCORE 

I . pualltl rtd and "'1u 6 rrd c lup s ' " • ura,xltr fmt ob,,ut, ll't(ltt1 ap411.. 

...+utt dups f'oralltl tn and tHfn w rltt r,J d11ps. plart 6 " ·hut 
clup1 ill com1.p0nd1,r1 pom,o,r, also t11 • smi,r,, 

s lmt . Jay,111· W•tch what I do. 

• •••••• k 'htn furuhtd, .sav Art tht tt a.s many ~ chips as~ chips or 

If sub1tct sa.~·s thrrt •" 01 many rrd 01 •·>uu c-ltip1 
art lhtrt mott ttd ch1p1 than wh11c chips? 

b 000000 
,oortto(/IJ 

E 
If 1'1t s.ay1 Olft lme ltas mort thlJft tht othtr. say No. look. ThtR" is one N"d chip'°' """Y 

Dfmo,rstratt to SJbJUI by f'<)l'1fllff 11ta1 thrY art rht 
,a,ne, then. -.flen ht ar,tts. 10 ()ff 10(/IJ 

,ii.hilt chip. Do you 1itt now 1h11 lhtrc 
wt u many ttd chips u whilt chips? 

II. red Tl • lute dups Utl"lt tht rwo lints of clups in o Jmn:o,rtal posmon. 
ont lutt ~lo w tltt oth<r, bul sprtod our tltt -s w#i 1tt tlups (fJ u,<l1t1 q,o,r}. or1d mn vt tltt rNJ s .... 
chips clour t ottlhu ( 11,rcht s 4/)(Ut), wyuv: Watch what I do. 

. 
• •••••• 1 humorc: D 

WJitn f11usJtuJ. ai.t: Now, an fhfrc &Sm.any rc:d chip, a.s • hitc 
D b 000000 chips, Of is l hfn: mOft ---,;r Ont" Ir.ind"'? bhu mott --

E R«ord . .,.,J uk: Why? 

Rttord. 

--

tCI SUBSTANCE 

I. 2 tquaJ balls MaU fl,.Ofqwl bofls o[p/4ydolt(t'«h ]01 J, Jayutf Htrc uc ,._..·o b3lh, nf rbv doh Thfft 11 lht ! I ~me :a mounl of rby doh 1n c:ach b:.ill 
s They arc bolh 3IJ..t Is lhtrf umu<h l 

0 0 If,,,, subJtCI says 1Juy (l~ bolh tht "1fflf, fO Off 10 (/1/ 
pby doh 1n 1h1, b:11II u in !l!.!_1 on, . or 

i 
i 

d0ti one h:l't mort' 
I 

I 
• b If l~t' IUbJttl lll)'S OM boll II la,rtr, say U1 '1 m.1kc l htm 1hc wimc I a muk,n•a ! 

' hulc bit a""IY hom lh1J ont • nd 1dd1n1 11 
I 

E IO lhat Ont. 

I Now, i i lhrrt n much ~ •Y doh in this one: 
as in !!!!.tone' 

Co..,nnuc to ad1uu tire two balls 1mt1I tht wl,Jtct wy1 

! 
rMy art thtSlffl1L 

II. WU "'· ho1do1 

I 
Roll ont boll into• lrotdo1 (6 IMhts ""'' - "" I 

"'''''· .la)'ln,. 
Now ••tch • ·hat I do. Stt, I am makina Ch ia -s ball UIIO l holdOJ Sam, --

0 c::: ~'" fi,mlttd. nt: Now. i.s lhc-n: H much play doh in~ one. • hu morc D 
a.s in ll'.!l on, ,or douonc h•n mort' bhu mo,c D --• 

E 
Rtcord, •nd ask : Wby? 

Rtcon! 

--



(DI CONTINUOUS QUANTITY 

ITEM DIRECTIONS VERBAL INSTR UCTIONS RESPONSE SCORE 

I 
I. 2 tqull la.rgc PUlu tlit rwo lof'ft tftmtr filtrd .,..,It on rquol .mwnr 

aJUK• of wot rr (IJ0 1"I/ bt/ott tltt cluld. or,d say; Stt. hur art 1-.01la\.~\ bo1h rilltd with lht 
u mc amounr of •••er. s 

8 
T>t tn. as• h there H much waler 1n !!u.!ilau u in rhat 

8 If t h<' su b1u1 SlJYJ 1hq borli lttn>t tht umt omou,11. one, or doc-, one han morT! 

1no,r to ( // / I 
• b If the sub1«1 toys ont ho., mart. od/ust tlu wottt l 

E 
lrvtf. say,,,, Lei's makt them chc ~mt. Ste, I am pourina I a liu lc rrom thi.s Gfau in10 1ha1 one. 

T1tM. ost· Now, is there u much .,,,trr in Chi, one u UI 
Co,wr,_u r to ad1u1t tht t<.'tlttt in tht r-...o tlauts 1mr1/ M 

w_vs 1h01 they borh htrvt 1hr somr. 
tl!._~ one or doc- s OM hnr more! 

II. 2 unequal glusn Pour }J ml o{ lolOtu from an ur,o it.au ,nro thr l.arrt 
1t11u "' ntltt, rt'"Ollt lht atra tftUS, bMI lttwt u 

s on tht roblt, uzytni: Watch wh.11 I do . Ste. I am pounna • littk 
WJlttt from lhu &Jui into lhal OM. 

s,m,O 

8 u 1'1tt1' 111k Now, is lhrtt as much w11tu u, 1hiJ. &Ju:s u 11humo,c 0 
in !1!!J: one, or doe-s one fine mort:? bhumo« C . b 

E R,eord, Gr1d ,st · Why! 

Rtrord. 

Ill. larac alus vs . dn,h Pour M'attr f,11,,, nKftt 1/ou ( wluelt lta mof'f .,..ttrJ 

I into tltr flat duJr. Ul)'V11 Watch wh111 I do. S•mt D s 
Whtn finuJird.. ask: · Now, dou this onr hne u much w111er u ahas more O ' ! 

8 that one-:-0, docs onic han mort? 
bhumorc ~, ! = R,rnrd. 1111d 11sk · Why? 

i I b 
I E 

i l 
R«ont 

I 

I i 
I 

IV. 2 tvac alusn I PUla the Ji,,,;o lar,t tlasu, filled Mtt~ on equal amount 

I I of ..,..,n ( I j0 ml} brfor, thr rhdd, aniJ 111y Stt . hr rc arc t• o gin~, bff1h fillNI wilh s lhc u mc am~nt o( ,.a1er I 
8 8 Thr,,. oik Is thrre H much "'Jil t r 1n ~ '1l\J at 1n 

I I 
i If thr Jub1r<I lilyl they both hn-t th t samt amount, 1ha1 one, or dCM\ one hnc more! 

• b !OOff IO ( VJ. I 
E i If tltr 1ub1r<t w.v, o nr hot morr. odfwu tht wattf 

trvtf. ui.vm1 Le1', make- t hem lhe s.imc. Su, I am p~nn1 
a linle h orn this 'b" mro 1h11 one i 

11rl'IT. tlJk Now, h t hcr, JI\ much "''attr in 1h11 allu as 

I in t hat onr, or don onr h1vrfflorc' 

Connnut to t1d1ust the """'1trr'" ,>,,. two tfilUCJ ""nf 
hr says thc.v N)rh havr ll,r wmr L_ 

V. la11r &Jiu YI. du.h POCJr lht 'WOltr from nthl 1tan 1n10 lht duh, 111y1111 · Wa1 rh •hat I do . Sun, C 
1 hu more 0 s Rt,nm,t tmpty plu, but ltn-t 11 on tht tobk 11nd 1sk: h lhrrr H- m11ch wacrr in 1hu one a., in !NI 

bhu more 0 one , or ~, one luvr fflM? - --

8 Rrr?rd, 11rtdask· Why? 
c:::=7 . b 

E Rtcord. 

--



(E) WEIGHT 

ITEM 

I. 2 eqwl NIis 

11 . ball n . pancake 

DIRECTIONS 

Civt tht balls to tltt chrlcJ. •11J say : 

(Bt surt thot tltt subtrct p1rb up tltt N Iii 
and t11,•c,1lu thtm 111 lw hondJ. J 

If tht' rhdd soys tlttj wrttth tht sartit. to"" ro (1/J. 

If tht iubj«t w)', ont -.T11Ju mort, 111y: 

Give balls ba<k IQ wbJtct and Qsk.: 

Continut IO adJUJI ,,,, '"""° bafl1 until ht MIYI lhty 
'WC'tgh tht .samC'. 

Malet lltt niht boll mlo a pancakt. Flautn tht bGJI 
1,mt,I the dum,cttr u 4 incltts (ust ruler}. say1n-1: 

k'lttn finuJttd, ad:· 

(Do !!Rl.11f(Qw tlt,t 111bj«t ro ptd: up lht 
btlll or pttncllk.t} 

I 
Rtt:<Nd. Md u.t: 

R«ord. 

V ERBAL INSTRUCTIONS 

Hur arr 1wo b:ill, of play doh. Ont ~ ii 
u huvy n the ochtr NII. 

hone- ba ll u huvy u lht 01hu, or is one 
ball hn.,~, du,n lht ulh u? 

Let', m:ikC' 1hr1n t he ~me I am 1akin1 a 
lit1lit b11 a~y h om thfl one and 1 dd1na 
it 101ha1 one. 

Now uc lhcy 1hc ~mr? h onr ball as 
hnvy as lhc: othc:r! 

Watch .,.. ha1 I ;,m do1ni, Xr. I am maJun1 
onr or 1hr t»Us into a p:.nukr . 

Now,U. lhr~ u hcary as thr panukr,or 
ilorw hcnitr? 

Why? 

RESl'ONSE SCORE 

Same 0 
a humorc 0 
bhumorr C 

/_! 
(F) OISCONTl".:'UOUS _EU::.;..;A;..;N...cT.c.lT;...Y;...... __________ -,---------------,-----~ 

I. 2 luF pauts~ P"1<'C" the ru•• tfosu-J. fiflc-J .,.,.,,,,, 1111 r1111al omounl nf 
cam ( 150 mlJ. Ill Jrom o f tl,e d,ild. WYlnl Ser hrrc ~,e l'-'O i::b,'"'-, bolh f1lkd w11h lhe-

5 (lr,•rl tl,c• su,faa m b.1t/1 ~faun. J I \.lmc ~1noun1 nf cum h lhrre- n much 
1 corn m th 1, ~1 :l"i u 1n lh)I one-. o, doe-s 

8 8 
I on,h,,,mo"' -

If tltt sub1tet wy1 lltty both lune tlct umu. ,o Ort 10 ( //Jl 

If tltt IUb/«t says ont ltai ntOrt. say I Lcl"s malo.c them lht' ~mr Stt I :11,1 pounn1 

b -~-~~---E Now, is l hc,c a.s much rorn 1n llm one u 

II . latJcsJauv, 
S sm&llglaucs 

s 

8 
E 

Co11t111ut lo od1uu 1ltt com 1,i tht 1-..,, rlaurs. unr,J ht 
wys thty both Jun·t Ort sami- 11muon t. 

Pnu, 1/te corn frnm rht '"''° 1/ou mro thi- sn111fl 
1lanrs (a"onird ,no cu'Clt, clou 1n1i-tlttr) '" 
equal arnounu. SOJ'llfl 

Wlm, fi,iulic-d. oiJ:: 

I P.ttord, tlf~n IU • • 

in d1J1 one. or d~s OM lmc m-0«~ 

I Wa1ch wh,i I do S«. I'"' poonr.: 1h, ,om 

I 
from llus ~la:.1 1nlo ~u of lhc~ &Jn.~s. 

Now. i, 1hc,c :n much com in~·~ ont- as in 

I 
all of lhnc: t o1r1hc,. or docs ont ~t 
have more? 

WbyJ 

S,m, 0 
a hnmorc C 
bhnmorc 0 


