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ABSTERACT

-

The: present study was de51gned to explore the

relatlonshlp beéween the thecretlcdl models of cognitive

|
development proposed by-_J. Piaget and L. s, Vygotsky.

Each theory was briefly described, and the rationale foy

’

comparison discussed in detail.

A

The subjects\selectkd for this investigation wereu.104

'2,8*‘ .
chil en, aged-4 tc 16 years. . All were in the average range
of imtelligence, were in the usual school grade ‘- for  their

age, --and had no history cf neurologlcal or emoticnal

problenms.: Four males and four ‘females at ~each successive

[ .
age vere tested. Vygotsky's developmental stages are based

on performaﬂce on his "Bleccks Test", but it vas necessary to
select _Piag tian probleas representatlve of has major
quantity, éht and uarea stage'leVGlé; Conservatioe of
substance, continuous guantity,'discont;ndousjuere choseo to

discrihindte between the pre-operational “and concrete

‘operational stage5° wvhile conservation of voluae and den<1ty

served to dlstlngulch betueen the concrete stage and"the

period of formal operations. A brief verbal quesxlon

7 ' ¢

involving’ formal reasoning was also 1nc1uded

-~

.
Subject responses were scored both qualitatively in
terms of the described develofrmental model of each theorist,

and. quantitatively in terms of scoring sysﬂens dev;%ed by
< .{m ’ . . ) o . e .‘_w‘,_

'
- 4
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those based ‘on 1n1t1a1 judge-ents alone.‘

othér researchegs.
On ®ke fasis cf obtained results, it was concluded

that both Piaget's and Vygotsky's models of cognitiVe

.degelopmént. are truly representative of children's thoughR

-t

processes at all levels of sofhistication. As well, the two’
theoretical models were found to ke very clq;ely related.
’ The Vygotsky Blocks emerged as an - appropriate
instrument for the assessment of concept formation in
children. ‘Performauce ‘on  the blocks . suggested“s that
Vygotsky's first major phase cccurs prior to age 4, with the
second phase dominating until,ébout;13 years,‘when the final
phase takes over. ‘The\indiviﬂpal scofing variables used on
the Blocks reflected spefific aspects of téét ’performance.
but d4did not refhte too closely to Vygotsky's stages. They
did however, ffiijff_gf}nxitatiée norms for the variaus age
levels. ‘ - g : o :

All aspects of Piagét's theo}z. vere also well

supported, with the exceptlon cf the level of difflculty of

the tasks. ConSetvat1on *of weight was attained tvo years

featliéf than expected; and conservation of area proved to he

‘-m0ch7nore easily solved than padgbeen anticipated. Piag€t's

preferred éxp;anatioﬂ critetia prbved‘.to - be ~a.'s;ightly

' -

. befter esiiméticn of conservatlon, but there was

surpr151n ly Ilttle difference\ hetueen these scores .and

tz

'\ . | - | vi .\\
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. Chapter I

Introduction

e
~

The_Problem in_ Perspective

Theories of child develcpment have aboundefl since time
immemorial;.§$bposed by men of varied academic/ backgrounds,
differing philosophical orientations, and ]|supported by

[N

varied amounts of emgpirical research. - Thev very raison

‘d'etre of these theories is the hypothesis that the normal
cﬂild will develép according ta a predictable pattern, given _
fairly consistent environmental conditions; some theories
even dgo so far as to consider human development to bé
reléiively constant, independent of environmental spee€ifics.
Thus it would be expected that developmental tPeoriesw~wculd

,‘ontain many <sisilar elements, particularly concerning the

nature of child behavicr and thought to be expected at \d

given point in evolution to adulthood. Yet writers in the_/v’

area of -developmental psychology have made 1itt1e,dtteipt tﬁ‘
int;grate current knowledge int; .a_consistent picturé;%
'pﬁeferring Sto ceﬁFentrate cn points of dissenii?n between
various theories. Although there is no guestion;ttpat more
“iesearch is needed into the nature of child devéiopnént, it
has also been frequently noted fhat information gathered to

date has neither been fully exploited nor dtilized to best

/s o~ . . ( B ‘.;:‘.
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agvantage. Thus a .  fruitful directiaon for current

investigations wculd appear toﬁ he£h {horough analysis of

avasl le develpbnental kncyledge, for purposes of

o ' . .
as it is to the area of cognitiv

« with tvo major psyéhslogiCal theétists, represents a small

step towards ' this goal. The theories selected for

[N

gstigation were those of Jean Piaget and Lev Semenovich

U

qg tSky, .

The most extensive work in the area of cognitive
~de;;lopnent has been carried cut by Jeanl_Piaget, a. ncte
Swiss psychologist who has degoted the éfé%fé? part of a
lengthy life span to the investigation of the npature ’bf
child thought. Probably the most astute observer of chii&‘,
behayibr inkthe world today, Piaget has catalogued”ffﬁé
responses of hundredé} of children, and froa hf§ findings

w

. formulated hypotheses concerning all areas of 'growth -

1

] including perception, speech, social aqg n?ral‘skil;é,'as
#if?g_ vell as the learning of spatial, ‘ﬂhneriéal and- temporal
concepts. Piagét’ has combined these spééific“observatiéns;
into an overali theo;?:of Hﬁlan mental developnent_conprised
of é%ages or. levels of cognitive sophistication thrbuéh

which all children must pass en route to adult reasohing

ability. These levels are locsely related to age criteria,
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_(ﬁaporohetz, 1967, p:' “19). He - studied the manner of

but it is order cf succession rather than age of appearance

" “which is the crucial variable. Piaget's research methods,

»
his 1nterpretation of findings, ‘and his manne; of reportlng

hawe been soundly and Tepeatedly criticized, particularly.by

',>Aqerican psycholcgiste who prefer closely ccntrolled

“empirical studies to the more observational "European

approach. In spite cof (or perhaps because;of) the storm of
controversy . arcuced by his uo;k, the 51gnif1cance of
Piaget's contrlbutlon to developmental psychology has nbver
been'questloned. ‘He has been described as "the céntury's
most prollflc Hflter and theorlst on the develppment of the
child" (Baldwin, 1968, p.171), and as "bestrldlng the fjeld
of contemporary ontogénetic studies ‘like a coloeSUS"
(Wallace, 1967, p. 53).

v Less well known in the vestern world is .the work of
Lev Semenovgch Vygotsky (1896~-1934), a 50v1et psychologlcaf

i

theorist who- engaged in the investigation of cognltlve

!

function 'during the last ten years of his life. Vygotsky's
primary interest was the® nature and developnen§ of the

higher mental functions such as verbal tﬁought, voluntary

control,'logical ‘meiory, and creative imagination, "which

comprise the specific equipment of man as a social being"®

- thinking  of children of ‘all ages,, as well as that of

s&hizophrenio énd'neurolooioally iapaifedﬁadults in the .hope

- of specifying the differences between what Vygotsky

by




-
e

&

| 4
\
| .

. 4
describes as "primitive"™ and "mature" redsoning capacities.
P g P

; .
Like Piaget, Vggotsﬁg also proposed a serﬁes of stages of

i

cognitive develépment based on his %eseatch findings

reg&rding children. These, tcc, are roug‘ly‘ age related,

-

but again it is the order of appearance which is of central

concern. Al@hough Vygotsky's general reledrch methods are

largeiy known, specific infocmation concerning his actual
studies has never been translated into English.- Fortunately

his primary research instrument, commonly referred to as the

]

o "yygotsky Block Test", is availab{? through the -efforts '6f

’ , .
Eugenia Hanfmann and Jacob ' Kasanin, the. American

psychologists who first introduced his work to the western

world. It is possible that Vygotsky used other methcds of

investigation as well; hovever, these are not known to us at

present. The size and composition of his samples remains a

mystery; thus, it is impossible to determine whether his

findings'can truly be considered representative of children

. in general. Later research generally supports his theories,

but further -evidence is npeeded. Notwithstahding this

‘unfortunate lack of research dataf Vygotskyls work

represents an innovative and ingenious approach to human

thoﬁght. In the words of Bruner_(1966}; vygotSEY's theory

of intel}egﬁual gevelopnent.is *highly original,“ "closely

“reasoned," and "pcvwerful." B ~

Piaget and Vygotsky were conteamporaries, investigating

similar problens in separate areas of the _world. Vygotsky

i

&
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vas familiar with Piaget's first two books ( The_Language

} L
and Thought of the Child, 1923, and Reasoning_in_the Child,

- 1924), but Piaget had no access to a detailed. account of

Vygotsky's fheéfy uhfil 1962 ‘when the Ru551an's last book,

Thought_and Langquage, vas translated into Engllsh Vygotsky

adaired hls colleague's vork sufflclgntly enough to arrange
for its translation into Russian, thus introducing it to
; : 0
o;Ler Vségiet psychologis§§, Vygotsky’disagreed vith a good
many earl} Piagétian ideas, Lut there» is no doubt that
' éiaget's theory bhad a consid;}able influence on Vygotsky's
vork. As Piégét's views evolved over the years, the two
theories progressively gained similarity. After reaﬁing
Vygotskyﬁs>b06kﬁ(uhich devotes a chapter to Piaget's the;fy)
‘Piaget -publisﬁed a paper replying to his colleague's
comments in the 1light ¢f later findings. This decument

revéals many new roints of agreement (Piaget, 1962).

Purpose ‘of Present Study

g The purpose of this 1nvest19at10n vas to compare the
~cognitive developsental thecries of Vygotsky and Piaget.i

Thlsguas to be aCConpllshed by &scertalnlng the cognltlve '
{

level -of a given Chlld accordlng to each systgn, and then
correlatlng the results over a representatlve sanple of
,,'childten. The prilary object uas to discover whethet it vas

possible to ptedict the corresponding Vygotsky stage fro-

knovledge of Plagetlan developlental level. As the subjéct‘

sasple was relatively larbe (N= 10&) and enconpassed thirteen

o
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age levels (from four years to sixteen), obtained results
also provided insights into the validity. of the stage
concepts of each theoretical wmodel, énd the ages encompassed
by same. Several scoring systems vere employed for purpcses
of evaluatién,and(;nlparison cf their effectiveness.

Two independent raters aléb ;corgd parts of the data,
to gUa;d'against systematic examiher bias. Finally, present
results were compared with thcse oflother investigators to

. ascertain if any significant differences existed.

A

s
: \




ﬁ,,mbehav1orist resgarch vas to gproduce change in the responses

reflexes, as they felt thdr huian nental act1v1ty,’¢»

L

Chapter II
|
’ t

~Beview_of Relevant_ Theory and Research -

Theoretical Specifics_Relevant_ to_the Present study . i

S A A X2
\‘t“

The theories of Piaget and Vygotskx‘vere se%ectedkgﬁor

study and comparison for a numker of reasons in addition to
the aforementioned similarities. For both theorists, but

especially in the case of Vygotsky, more eampirical-evidepce .-

is needed regarding ,the validity of their _ proposed ,

-
e

progressive developrental stages. Rationale for comparison

of their theories rests primarily on the similarity of their

overall or1entat1cn towards research, and their phllosophles
Ve s

concerning the nature of hulan 1ntellect. Both vehe‘ﬁ@tly "

rejected

popular behavmnst phllosophy which ré‘ucea\ \.? -

aan's psy‘fﬁlogieal Frocesses to a schema of condltldne&

o
i

‘patticularly at the hlgher developmental levels, vas far too

.90|plex ;c confcras to such a simplistic nodel.u Both

©

theorists also felt strongly that human deveioplent‘involved

,wiuch more than mere imitation of observed behavior. In the.

words of Vygotsky, "every external developlent is the result

‘of an internal genetic lau" (Elkonin, 1967) The goal\ of
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of their subjects; the goal of Pieget's and Vygotsky's
investigations was simply ¢bservation of typical existing
response patterns. Thé primary emphasis of the behaviorists.

of ject

- was experimental design, rather than analysis sub V L
solutions, which played the major role in cognitive'wofff-—~df/

As such Piaget's and -Vygotsky's research was "“clinical" “in
nature, concerned nmore with why a subject produced a given'

response than-with fhe“superficialiaccuracy of - his answer.

" To this end they would freely alter their manner of inquiry

“from subject to subject if they felt more information cculd

-~ .
be gained, a practice abhorred by more empirical colieagues. A

The: investigations of both wmen began by apelyzing
actual conditions of the child's re;lity. #g%ir research
method involved devising probleams requirihg certEin lines off'
logical reasoning fcr their solution,' which uere.ftﬁen
presented to children of varicus .ages. The -problems-

revealed levels of thlnklng regardless of whether a' tonplete

‘ solutlon Was fouad, and were relatively 1ndependent of

-

educat10nal experience and specific cultural act1v1ty. The

'purpose of these experllents vas to prov1de 51tuat1ons vhich

pernltted observatlon o;, energlng thought processes in
addltion to conpletely develo;ed functlons,_hthus ~yieldingf

qualltatlve ' rather than quantitat;veA data. . Vygotsky's

Vresearch has been descrlbed by Elkonin (1967) as "abstract

'r_expernlental ‘models rather than elplrlcal studies. The

*sane is true of Piaget's uork.

. A
3

A
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In his 1962 paper, Piaget writes

"the main probleiéralsed by Vygotsky is basiCally
that of the ptive and functional nature of the
child and of every human "keing. On this point I
certainly agreehplth him in the main" (1962a, p. 2).

Thus, their overall vieus’ of man corre5pond closely. These

theorists both i regard the development of individual

o] S
cognltlve proces§es in the’ larger context of overall husan
blologlcal' and - social evolution. Intellect is thus flrst

and foremost an adaptive function 'fostered by social
P g c .

-engerience. Both consider the 1latter to be particularly

crucial to hunan developnent, as man .is -the only aninal.
capable of conlunlcatlng a 11fet1ne of learnlng experlence

to another nen&er of the spec1es, 51nce he alone Is capable
¥ €,

“

of sylbolically representlng reallty v1a speech or sigmn.-
. -

) Thus, Piaget anﬂ Vygotéty sharply &1fferent1ate between the«

\

,hlgher and’ louer nental f' t;ons on the bas1s of abstract—'

,.,

developlental 1evels of prinary theoretical 1-portance. »As-'

'would ‘be expected, Lthe developnent of 1anguage ’and its

v

4,“_cxelatﬁon‘ to thougrt lxs of cons1derab1e concern to both

n1nVest1§ptors. Thezr vreus d1vergé sonewhat in thls area,»r,”"

A

(

L L.

explored in the present étudy.,_t_,, ,v'-'“'}”'F"V”v, -;,{;{

¢ no . - et LI

T . e

Plaget‘s theo;y of cognitive developnent has beeni'f;

‘described as "a progre851ve structurlzation, wherehy act1ons

l . ,v

and intellectual operations becone organized 1nto coherent~

1systens" (Inhelder« 1966, P 160),awh1c;\55311 s aptly [t
I B |

YR 7\,_: . . ; . . ," . : "a Q'

gconceptuallzatlon, and both con51der the nost sophlstlcated ”:

B
R J

'houever, the questlon of 1engud§e developnent per s€ is not NSRRI
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Vygotsryfs.ﬂothiue as well. Each fdivides the route to .
ma ture rhougur?in;o "unitsﬁ (variously labelled periods, s
phases, sE@ges!_¥etc.), but noretiuportant, their views on ‘
the natQ:e and function cf these units. are 51n11ar; Both
conSider the!forder of attainnent invariable,‘but recognize
that individual children reach a given level ‘at ‘different
ages;_ Thus, rate of development may vary, but not overali
péttern. A given stage represents the highest level of
conceptualizaticn of which.a cblld s capable at that "time,
but he will not ccn51stently operate at maximum efficiency
so may-be expected to use: uore prlnitive thought -~ structures
as vell, dependrng on the naturg' of the problen. Piaget

assigns ‘approxilate'hgeblevels to his stages representative

of average age of'attainlent cf various functions. Vygotsky

\

A

N ably did so as uell, but there is no availahle record of

- his ‘age paraueters. It is suspected that Vygotsky worked

'5 pr;larily with school age children, as he was enployed in an

educationaiﬁy*oriented 1nst1tution. . Therefq&e it is

probable tbat Pia et's earliest period, the senspry-notor, .

i

mifhas no eguivalent in the Vygotsky systen._ Ihusothisufirst

Piagetian period uiLl notzcbelﬁcon51dered in the present -

;5'.:;'1nvesmgation. PR e c

-

u..* Veer.‘ (1967) in her discu581on of/the sililarity

-

%. ‘v‘. ‘.

’ betueen the~tbeor1es of Piaget and  A. " V. Zaporozhets (a‘r

A:Sov1et , psyChoﬂggist " and student of VygotSky)—‘credits

Vngtsky vith belng the %n-ain link* between Piaget ’andu}i o

,,,,,,,,
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‘Soviet developmental theorists. She states'"a whole gamput

of -Continental-European pPhilosophies 1inked Piaget  and

VYgotsky"- (p. 186). ,Veer notes that both Vygotsky and

Piaget view mental Heveloplent as a "snovballlng" of r[past
experlencgron present concern £; superlnposed with Gestaltlan

structured wholes. uany of the “countless 31I;lar1t1es"
r
between Zaporozhets and Piaget cited by Veer apply egually

vell to the 1deas of Vygotsky and Plaget t Po—/gxaaple, both
R

regard the study cﬁfseguttiVE_E_ocesses as- tbe best -ueans

for d1scover1ng the nature cf child developlent? both have

some biological b1as re adaptatlon to 51tuat10ns, and both

study mental 'processes by 1ett1ng the cblld nanlyulate

) simple objects. Further,,,,gboth " are developlental‘

Q» psychologistS' in bthe sanelneaning of the tern: they_study

the child's development and - each of his single _mental
Processes step by step, discover 1ntrlgu1ngly different

stages and see. the child developlng in, interactlon uith the

,.objectlve and hulan env1ronnen //f;: ' 179) . Veer "also

-lentlons several dlfferenc s//etueen the 'Sotiet cheorists

and *Plaget, hut E

es

concludes tg;t//iSsentlally the psychological systen unich i

Zogo;pzﬂéts represents 1s the sane as Plaget's"(p ~.188).

: Vygotsky, of course, 1s also a part of the sane systen.
All developlental psychologlsgs _are aware oﬁ;pthe

'interactlon of cognitlve and elotlonal varlables' so} juSt

/

oo

not con51der them cardinal. She °

as there'uere intellestu&l reasons for selectlng the wvork of -

L 4

sl

N
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and Vygotsky for study, there were "emotional™

wlerations as well. These men could be labelled

"hiianiétic" developrental ~ psychologists, as both
1nv§;?;gate and apprec1ate the child primarily for what he1
is, -not for uhat’he can be uanlpulated ‘to ‘become. Eothi
observe rather than direct <child thought "without a
preconceived idea of “hov a child mhst act or  what
péjchplogicalf fcrnqda_ aA child' behav1or must exempllfy"
(Veer, 1967, p. 188): Both approach hunan behav1or with an
opeh mind, as the prog;esélveA‘developpeht of - their own
theories./}ttests. Each bas had ea‘nuhher‘of "stages" or
prdgressive_changeébof focu;'in their own ihvestigaticns,
but their overall aim has’ aluays-renainedecanstant - to
further man's understandirng of ek develdbment of his

cognitive powers.

—————

Basis of the Piagetian Model

<o

T'Piaqet thoroughly idvestigated the n@£ure of child
thought both hy presenting various types hf conceptaal
probleas to his subjects and by acute observatlon of the
spontaneous interaction of chlldren vxth ‘their en71ronnents.
As has been prev1ously noted he is interested in" all facets
of child ~ develcpment: speech - cognltlon, perceptlon,f'

-“soc1a112at10n, and ioral EtiDCipleSA ' Ihus he devlsed o
’prohlels (so-e of uhlch vill . later be desctlheh \in detail in

<«

1nfornatlon on

the Instruments seétlon) designed tOjexicit‘

©
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children's ability to work with numbers, tine, iass, and
area, as well as spatial and soeial relationships. On the
basis of the resulting wealth cf infq;ietion accumulated, he
formulated the overall scheme of cognitive development
o(ﬁ?gﬁéd below.

Several excellent cosprehensive descriptions /of
Plaget's developmental stages are widely available (Baldwin,
1968; Flavell 1963; Philligs, 1969), as are most of

Piaget's original monographs, thus only a brief synopsis of

his theory is included here. ¥

o

b

ief Des ripticn of Piaget's_Model of Cognltlve

Developrent

Piaget divides the‘route to mature thought into three
major periods ccmpcsed“ of stages, and occasionally sub-
periods and- substages. The E;ructure of his developmental
framework varies slightly from one publiéation to‘ the next
with regard to minor points; however, his overall position

on cogniéiVe change renalns con51stent The version

described hereln adheres closelm to his 1955 descrlptlon, as

this represents his lOSt recent oplnlons on- the latter.m_The '

+

s -

-éarliest perlod 1s that of sencory-notor 1nte111gence, whlch
encompasses the tlle fron blrth to about two years of age.

During this period the '4nfant gradually advances “fron a
purely reflex 1e§e1‘of\response to a state where he is awvare

oy

| gf and responsive to his immediate environment and is able

K', : ' ’ . . , . L—‘
|- .
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organizaticn of qstio‘“ﬁtb -Asolve jamediate practical
pgoe}ens, but 1is not yet capable of dny type of symbollsn.
.

Six stages and several snal{ez ages occur during thls

© pe€riod; hcwever, these ullﬂ\not be descrlbed in detail here

as this earliest period is ??t of concern in the present
: . 7
study. N4 § : .

e

(
The second perio is of lengthy duration (Qgcurring

between two and eleven years of age) 'end inc{uaes sany

"

important cognitive“chaqges. This is the‘period of concrete
‘ S /

operations, which is div ~“into two najor sub-perlods, the

suhsperlod of pre-operational representations (enconpa551ng

betvween tuo and seven years of age) and the sub-period of

_concrete operatlons (fron'ages seven to eleven). The first

sub~period includes three snglier stages--the beginnings of
representational_ thcught frcm two to four years, simple
representations or intuitions from four to five and a half

years, and articaulated representations‘or'intuitions froa

.

five and a hal:;toléeggp'years. During this pre-operational

-sub-period, the child learns to understand and use primitive

syabols, thus “intericrizing" -the world of action into

-

thought operations. This is a time of symbolic practice and

‘preparation,d prior to entering the more sophisticated world

‘of concrete operations. By the time the child- has reached

this sepond sub-period, he begins to display stable and _
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orderly adaptations to his enviromnment. He is now 'aplev/tb
organize simple cognitive structures into a coherent‘series
or groupimg and is at last in possession of co-ordinated,
reversible systens‘”cf logical operation. The child's
thinking becomes "mobile," and salloses the ego-centricity
and . perceptual dependenqe of earlier phases. He now relies
primarily on perception, rather than the ‘action-orientation
of the sensory-potor period; hovei%r, both perception ang
thoughts.are irreversible. |
Piaget's findl period is that of formal opérations,
which occurs after eleven years of age. At this level the
child is not reality bound in his thought; he 'is able. to
conceptualize in the purely abétract world éf hypothetical

“possibility. He is able to reason deductively and adds

PRy

another dimension to his former concrete operations by movw -

beidgAable to convert them into propositions. Whereas the
child in the concrete operdtions period is largely

- experience bound and can only extrapolate from the i-nediat;
situation in a very limited symbolic sense, the 'adoleséent
is capable of beginning investigation in the realm of
abstract¢ possibility, and then chechiné his hypotheses
with real gvidenée. ‘) |

“a

ggsis of the Vygotsky HNodel

- "

In contrast tdf»the sultigudﬁi of .ingenidus tasks
devised by Piaget to-provide‘,insiéht “into child thought,

: ngotsky is known to have nsedvdnly one lethodié? assess



\,

@

-

K]

O
Send .

\
\\

16

conceptual level in his subjects. This method is. connoniy
knoun in western psychology as the "Vygotsky Blocks", or as
the "Hanfnaﬁn-Kasanln Test", (renaned in- honour of the
psychologists who introduced Vygotsky S work to the English-
speaying‘ audience), cr sonetinos as the "Concept Formation
Test." The test (which will be fully described in the
Inctrunentc Section of Chapter IV) consists of a number of

v

geometric sollds which are presented to the subject. One

block 1is visibly coded with a nonsense syllable, but the

coding on_ the octhsrs renains hidden. The . subject is
required to separate the blocks into four groups and provide
his = reasons for classificaticn. If his first groupings are
in error a further clue is provided by revealing the codes

on another piece. This method is continued until the

be _defined ‘ by the

nonsense vwords gradually ccae to
characteristics of the hlocgs; nd thos, a iotally new
originally deV1sed by Ach, but sligh rodification of the
technique was made by Vygotsky an 'his op—vorker Sakharov
(Vygotsky, 1962). ’

Vygotsky administered this test to a iafge sanple of
children‘of various ages. A Hould be intuitively expected,
response varied as a functlon of age: level. On the basis ofv
these flndlngs,; ho forlulated the model of conceptual

developlentodescribéd belovw. This model corresponds Closely .

. to Piaget's system, notwvithstanding the fact thétt;ﬁach is
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based on data gleaned from investigation of quite differeqt
areas of child behavior and prcblem solving. Unlike Piaget,
vho has largely ccnfined his investigations to tﬁé juvenile
niﬁd, Vygotsky also résearéhed - adult coné;ptualizaigon
thoroughly. He was particularly interested in the manner in
vhich mature thought can bé impaired, so administered his

Block Test to both brain-damaged and schlzoghrenlc subjects

‘as well as to normal adults. He found 1mpa1red thought more’

similar to that of children than of normal adults, and

concluded it is possible beth to progress and regress along

his postulated developmental scale of cognitive !

sophistication.

Vygotsky's ideas are such less well known than those
of Piéget, thus a relatively complete description of"his
'developléntgl stages is included . here. A thorcugh

understanding of, Vygotsky's terms is ~ also of vital

importance with regard to the later sections on'scoriﬁg ahd,,-

interpretation of'results. ¢ . _ . .
Yygotsky's Model cf Conégggual Devel

Vygotsky d1v1des ascent tc lafuré concept forlatlon
(aé neasured by . the Block= Test or the nethod of ”donble
stilulétion") into three basic phases, uhxch' are in turn
divided into several stagés. | Durlng the fltSQD phase,

perforlance on the blocks is charactetlzed by arranglng " the

[

pieces in "unorganxzeﬂApggggg;qg" or;ﬂheapsﬂvwglch consist

of disparate objects grouped together‘vithout any apparent

)

4
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basis for classification. This behavior suggests the
meaning of the nopsense syliable is extended in a diffuse
and undirected nanner;:to include “"inherently ubrelated
objects linked by cha;ce in  the child's perception"

(Vygotsky, 1962, p.. 59). Thus, at this level, uords denote
only a "vague syncretic conglomeration of 1nd1v1dua1 ebjects
*that have sonehcu or other; coalesced 1pto an image" (p. |
60){ aibe1¢ a h1ghly unstable one. A 51nllar pattern occurs
in other areas as well, including perception, thinkibg and
‘acting; | In these also the child tends to combine very
diverse elements intgA'qne "unarticulated" ilage, on the =
baSis of ° chence inpression alone. Vygotsky belleves such
behavtor 1s an attenpt to conpensate for %a pauc1ty of ve1l~
apprehended objectlve relations® (p- 60) by relying onf an
“overahdndance"' of‘subjective‘connections." The child often
tends to mistake subjective bcnds for real ones; however,
these pqglltlve assoc1at1on= reflect a degree of reallty
insofar as they cc1nc1de u1th relatlons between the child's

.f

perceptlons. As a result, nany words have 1n part the same

'f-eaning, to 1ndlv1duals at varied levels of

"developnent, partlcularly those referrlng to conn

o

objects. - L ; _ fA
This first syncretic phase subsumes three distinct

stages of performance on . the VYgotSkj ‘Blocks.  The . most

|

Primitive stage K pf thlnklng 1nvolves pgkeli randoni

.‘ grouplngs, to which objects are added only on tﬁe. basis ’of

B .
. . I R - . L
4 .
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guesses. When a guess is shown to be in error by examiner
clue, the subject guesses again tc replace it; hence, this
level is kncwn as the "trial and error stage." The second
stage of sophistication is 1largely "perceptual, as it is
composed of groups determined primarily on the Basis of the
spafial position of the blocks. Here the subject forms a
“purely syncretic ofgahizatidn" of his visual field as a
result of spatial or temporal proximity. The third stage
included in the fi;st majcr phase involves more complex
u\gyncrétic ilageé, as groups are foraed by taking eleaents
from heaps already. composed in the manner of the first or
- second stage. Higher sophistication rests solely on the
fact \that a two-step operation is involved, as the new
coabination has no intrinmsic bonds, thus no more order than
the simple asseambling cf heaps.

?togress to the next,major phase.occurs when "objects

are united in the child's wmind not only. by subjective

.impressions but also by bcnds actually existing between

these objects"™ (p. 61). Vygotsky calls this second phase

‘nrhinking in Complexes" - and believes that to achieve it a

. ; r
child must be capable of differentiating betveen real and

subjective bonds, sc is grcwing erl"syncretisn tovard

objective thinking. Co-élexes reflect coherent thought, but

~

do not involve objective relationships in  the lore““"

o SOphisticgted fashion of  conceptual thinkiﬁg. The

connections between the elements of a complex are concrete

7
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and factual, rather than abstract and ' logical. _-These:

factual bonds_are discovered throueh direct experience, ’but
lack 1logical unity." a ccaglex is therefore_ifirst and
foremost a concrete grouPihg of objects by factual bonds"
(p- 62) . The primary dlfference betveen a. conplex and a
concept is that the bonds of the former nﬁy be of nmany
different kinds. "Any factually present_connectioo.nay iead
to the inclusicn of a giyen elenent into a}c01ple}f {(p-
62), while a concept is based on onlyeone\‘ttrlbute. |
Five ba81c types of conplexes represent the Stages of

'A\
the second phase. The most primitive of these is the

associative type, which is based on any bond the child forns*

between the sample and scme other blOcks. The sanple,&ﬁorns‘

the nucleus of the group, but connections made betveeofthe
sample and other edditions;need not involve a comaon treit,
Similarity, contrast, or prcximity between pieces may each
variously establish bonds. Vygotsky feels such groupings
reflect a change in votd meanings from designating a "proper
name®" of an ind1v1dqal object to representatlon of & !ﬁallly

~nane" of a group of cbjects related in many kinds of ways.

The sEcond stage of. complexes resembles collectxons, as’

uobjects are placed together cn the basis-of characteristics
that contrast Hlth and, conplelent the senple. Aﬂere one
atttibute is assnled to be the ba81s of grouplng. This
stage in the developledt of child. thought is rooted in

practical everyday experience where functional groupings

[
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such as iclothingA'or cutlery provide models of nataral’
collection ‘conplexes. | Association by difference is ofteq‘
combined ~with the earlier associative stage producing
groupings rooted in mixed principles. ‘
Vygotsky defines the collection complex as groung on
the basis of functional co-operation or participation in the

Same practical operation. Collections are followed by chain

. complexes, which involve "dynamic, consecutive joimings of

indivigdual links into a single chain with meaning carried

over from cne iink~to the next"™ (p. 64). The sample is ﬁdt'

of central significance, and there is no consistency in the

(L2

tyYpe of comnection formed, as the decisive attribute‘"~ k%@ps

_cﬁanging throughout the process. An element is included in

\

the group on the ‘basis of one characterlstlc, but is/
: r
considered in terms of all its other attributes as well. 1In

~a " concept, ‘on “the., other hand, one trait is abstracted and

‘considered specifically. Conplexes ‘do 7 not@ include

'hierarchicgi organization as all attributes are functionally

equal. Vygotsky considers the\chain complex the purest forl

S

of Phase Two thinking, as 1t is perceptually concrete and

factual, ‘A complex does not rise above its ovn elelents' it
merges with the concrete objects that co;pose it. This
fusion of general and partlcular is dlstlnctlvely
characterlst1c of all cclplexes, ‘but particularly of those
of the chain type. Chain complexzes are’ vaguely deflned, so’

often .remote sxlilarity suffices to create a bond.

4
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The rourth”stage in comfplex thinking ieA reached: wvhen
'the chiid forms diffuse complexes. This type involves fluid’
indeterminate b%nds, and is sc indefinite as to be virtually
limitless. The «child stays within the limit of concrete
bonds, but as the material on the ngofsky task differs fros
~ typical environmental objects, bonds are tenuously based on
dim, unstable attrloutes. An exanple of this type/of
fhinking uouldkbe,choice cf trapezoids to go with triangles,
as they look irke triangles with the tops cut off. Vygotsky
considers "the surprising transitions" ~andv "startling
associatious and generalizaticns" (p. 66) of children to be
the real-life parallels of'sucu perforlance on the Blocks.
The highest 1level of complex thinking'is the pseudo-
conceptual stage, so named because generallzatlons of thls'
t}pe Phenotypically resemble nature concepts, but are based
on concrete perceptually llnked bonds. A~pseudo-concept is'
formed uhen a child produces a grouping that could ﬁjust as.
wvell have beenk assembled on the basis of an abstract
cche§£h~.(g, 67). Vygotsky is of the opinion that pseudo¥
'uconcepts predoninate over all other conplexesr in the pre-
school chlld's 11fe because "couplexes corresponding to word
-eanlngs are not spontaneously developed by the chlld. The
lines‘along uhich,a»co-plex.develops are ?predeterlined by
: rhe- leaning a given' uord already has in the language of

,adults" (p. 67). Thus the . stable, perlanent, everyday

' leaning of a vord is conlunlcated to the child, who forls a
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’., . ' “ IR . : '. .
complex. around it. Vygotsky considers 'colplexes and
concepts functionally equal, as peeudo~concepts'provide a

- L -
- connecting link between the two in the form of mﬂa conplex

-~

already carrying the germinating seed of’a gonqut" 4p._

69) . Verbal communication is a ‘powerfql ) ﬁakgor in

concepiual development, but . only because the prevalence of
pseudo-concepts pernits'undgxﬁtanding between'indiViddals at
different levels 6f'cbhcébtual sophistication.'r The childd

himself is typlcally undware of the chandg from coqplex to
h N

conceptual thinking,  as pseudo*concepts are' not Jjust a

fleeting ’ phe

genuine "genl
in 'everydgyf
concrete thihl 4 clea‘ly dlfferentlated by ‘ Blocks

'"perforléncé""dfl ypear 1n.¢eal1ty in llxed states. "

~
PR SR
e ' .

Another t
pseudo and true :epts is the'4"part1c1pation" phencnenon
vhach has bee. ﬁoted to occur 1n the thought pattern< of

children, - sch__ophrenlcs ‘and primitive p®oples.

Participationgis the relationship of partial identity formed

betaeeh tvo objects 'or events that appear to have no

recognlsahle connection to the co-pletely conc ptual ‘mind.

The bonds forled are clearly nnacceptable to adult logic,‘

' and 1nvolve concrete ilages rather than ahstract concepts. _

Vygotsky bellGVQS‘Jl’ history of languages 1llustrates that

, conplex thinkinlf the ‘;foundatzon ‘bf llngulstlc

c e

1cited by the Blocks test, but a
pment that may be  neadily observed

ygotsky cancedes that “the forns of

 that 1llustrates the dlfference betveen'\

L
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development. 3 .

Vygotsky -views the ccmplex thinking of Phase Twc as
one root of concept formaticn, but feels the type of
ghinking found in Phase Three:'represents. a- second,
independent root. 1In reality, Phase Three formations appeai
in rudimentary fora long before the Phase of Conpleiés§~has
run its course, but they are considered to be a higher level
ofA development. as a degree of abstractiod is required.
Complexes unify scattered i!pressioqgh wityv bonds  ~ -and
relationships, and as éﬁch create ‘;}.basis;fonfihe BOre
advanced generalizations of Phase Three. 'Abstraction
requires siﬂgliﬁg out elelents and v1gu1ng then apart from
the total conc:ete-gntlty; thus, genulne  Concept formation
:egﬁires seéaratioﬂ and upification, Complex thinking
cannot both synthesize and analyze, as it by'natqre iniplves
an overabundanc%ﬁof connections.’

The flrsgistage ‘of the third phase of .cnnceptuah
developnent occurs ;n Blcocks 'perforiancé iuhen ihe child

.M W,

-mgraﬂps» together -axilaliy 51111ar objects. »The” test

' .group are - diSSIIIIaI in -any respects. ThlS 1np11es that

the‘chlld is’ paylng “more attentlon to so-e traits - than

_(

o others, such that thls preferent1a1 treatleﬂt has b chedf

hitherto global perceptlon of the naterl&f& Perforlance of

—, 3&-&-*/ atend

this type reptesents the begxangngs of p051t1ve and negativegi

abstract1on._f

N

s 8

o contalns no 1dent1cal blocks; therefopé' the members of each‘ .
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The mnext stage, designa%ed' “potential concepts,"

involves grouping on the basis of a single attribute. Again

the product is 1ndlst1ngu1=hable fron thaf\obtalned from

A“)

-~ true conceptual thlnklng, - kut Vygotsky cansiders it-.a

precursory stage, as it 1nvolves only: pr1m1t1ve 1solgtlng‘

£

\",

abstraction. Potential ~concepts may be foramed in  the

perceptual sphere on thé'hasis of similar impressions or in

terms of pfactical act;on bound thlng/ng//o" the basis of

similar fnnctioﬁal neanlngs, Vygotsky notes thatf"potentlaI.

concepts already play a part in comfplex thinking but 1n so

far as abstraction occurs, also in ~concept fbrnatiou" (p.

78). Houever; in the latter instance the tralt 1s not ed%11y

lost alongst ot her traits ‘once ahstracted At the conplex

level, the abst;acted felenent is unstable : and* loses

telporéry dominance’ tc other tralts. "Onlg the nastery of

abstraction,‘ combined uith advanced conplex thinklng,

. enables ‘the child to progress to the formation of genuine

G

A

“advanced ccncept foflation" (p. 78); é; o Co

The final $tage of concept forlatlon is reachéd dur;ng

4]

o

£

- dndeed . the forner "31‘ not ‘p;edon;nate ‘many areas - of

. ogt
N .

P

¢~concepts" (p- 178). The decisive role 1n thlS processkx;s-

ﬂplayed by words, vhlch dlrect "all the part processe= of‘

'adolescence, whén prilitive patterns gradually glve vay to_v

.true concepts. The adolescent does not 1nled1ately cease to .

" use earller thought forls upon dlscovery of true concepts,;{

thinking fot so-e t;;e;“vygotSky_describeseadolescenCe as a @f
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‘period of crisis and transition rather than completion.

Even the normal adult, capable of the highest Jlevel of

conceptuyalization, cannot ccnsistently be relied upon to

N

lopeféte at this 1level at all times. The transitional

chhraéter of adclescent thought‘ig evidenced by a str{king

w0

discrepancy between ability tc use concepts and to defane
ther.  Vygotsky feels this discrepancy, which can also be
noted, in adult thought, *"confirms the SégsunptiOn that

concepts evolve in ways differing from deliberate conscious

elaboration of experience in- logical terms.  Analysis of

rea%ity vith. the help cf concepts precedes analysis of the

concepts themselves"” (P 79). Vygotsky also describes

_other characteristics of adolescent thought that cannot be

directly observed in the context of the Blocks performance..
itself. At a. "fé&rly early ctage of development," the

adolescent learns to transfer a concept learned in regard to

~

one setoof c1rcunetances to a new, 51tuatlon. uucg j@ﬁ
: r

°

dlfflcult, hoveJer, is deflnlng the concept on the purely

o

. abstract’ plane, agart ‘from the or191na1 c1rculstances and

N

o N N
otnrr concrete referents. - In such a case the individual
often recorts tc more lelltlve rodes

\!‘ -

vigotsky's overall view of ~concept fornatlon is of

"love-ent of thought within the pyram1d of - concepts,

;constantly alternating betveen two 'directions, . frcm - the

, . ! : ‘
pairtj,gular to the general and froam "the general to‘ the

particular™ (p. 80). He feels concepis are developed not
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merely thf&ugh "interplay of associations" but as a result
of an "inteilectual operation in - which ’qll elementary.
functions participate in a specific cosbination" guided by
the use of words as a means of centering attention, as well
as abstracfing, synthesizing and symbolizing traits. HA
diagramatic representation of both of the theories involved

o

in the present study follows.

-



28

(uo sxeslX 11 abe) suorieaadp TewWIOg JO potaag

L

s3daduo) aurtnuas Jo abe3s 4
s3dasuo) 1eT3IUL304d JO °abels
SOTITIRTTWIS TewrxXey Jo abeas
s3deouo) jo aseyqg

@bk3s Tenidaosuoo-opnesg
\ abe3s asnzyzyra
wmmum bututey)

3Be3s suoT3daTTod

9bels 9j3ero0SSY

AaﬁounmUW% . . mmxmdmﬁouwowmmcm‘q
. suotrjeaadp 93910uU0) Jo poriadqng T . g

» (L 03 2/1 G ®be) abe3s aar3Tnjur
(¢2/1 s o3 p @be)
~ suotrjejussaaday aTdwris jo abeag B
(y o3 ¢ °be) : ,
suot3ieaadp Teuor3zejuasaaday Jo sbeag obe3s a31So0duwion

(L o3 7 °be) suorjzexlssaadoay abe3s Tenidsoasg
Hmﬁoﬂumummouwuﬁkw potaxadqns 9be3s xo0axg pue TeTI]
(1T 03 z @abe) suorjzeasdp a3sfouoy jo potaad sabewr oT3sxouls 3o sseyq

(sxeak z 03 yaarq)
90USbTTIa3UT X030 Axosussg 30 POT I9dg

TIAOW S, LAODVId | ! TIAOW S, AMSIODAA.

AASLODAA S T ANY IIOVId °pO JO LNHWJOTIAIQ
- JAILINDOD 40 SAIYOdHI HHL 40 WWNOVIA JATLTIVAWOD



29

Studies Based on_Vygotsky's_Work

The majority of the experimental studies inspired by

Vygotsky's work have investigated the use of his Blocks test
as an instrument of clinical diagnosis, in th\ hope'that the
test would prove a simple and sure method of differentiating
between normal and abncrmal thcught patterns (Hanfsann and
Kasanin, 1937, 1942; Kasanin and Hanfmann, 1938; Hanfmann,
1940; Bolles and Goldstein, 1938;~Bolles, Rosen and Landis,
1938; Cameron, 1939; Aldrich, 1944; Des Lauriers and
Halpern, 1947; Fisher ang Seymour, 1950; Penny, 1951;
Lovibond,  1954;  Pickford . and Pickford, 1943). The
relationship betuéen Vygotsky performance and varlous
personallty traits has also been explored in this connection
.(Hanfmann, 1941; Rapaport 19u1 1942, 1968; Fisher, 1950;
Norman, Baker and Doehring, 1950; Miller, 1965): ?ﬁ;gw
subsequen£v research has largely. supported Vygotsky's
original contention that varicus patient groups perforn in a
significantly dlfferent Ranner from a normal sample on the‘
Blocks, but the 1nstrunent vas not found to be suff1c1ent1y
sensitive to dlagnose accurately in the 1nd1V1dual case.
Although generally deeled unsuitable for 1ndlv1dual clinical ™ “
diagnosis, researchefs and reviewers allke;felt the test
offered a uniquekand'éfiebtive nethod of reveéiing:the~level ‘ N
of.cognitive development, Thus it seeas the Vygotsky Blccksu
are ideally suited to genetlc studies; hovever, very few

have been attelpted to date.“

. : | | |
. IS Y. N . .
— A i ]
\ ‘ , : Co
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Thompson (1941) included the Blocks test in an
investigation of children's ability to generalize concepts
at various age levels. She concluded the Vygotsky Blocks
"permitted exd@llent qualitative analysis" of the types of

-

problem approaches used by children (p. 67). Characteristic

‘performance patterns wvere ncted for the different ages

tested (six to twelve years). Younger children tried to

solve = the problem using a gingle hypothesis, and as

- expected, the number of approaches attempted increased as a

. 4
function of age. The nature of the children's responses

suggested that the . difficulty of the task lay in the fact
that solution requires simultaneous attention to two crucial
perceptual aspects of the material.

Des lauriers and Halpern (1947) alse used the Blccks

test as rpart of a larger tattery, but in this case the

suhjects wvere schizophrenic rather than normél chlldren.

Performance on the Blocks was found to be grossly affected

-~

by enotlonal factors, as these ch11dren :apparently vlewed -

¢ A

the task as an “unsolvable situation from which they. must

escape" (p. 65);\ On thef uhoié, »disturbed< sdbjects 'uere

unable to organize ap\effectxve approach to ‘the task, even

with exallner aSS1stance.;ﬁ

‘ Meece angd Rosenbinl (1965) are the only 1nvest1gators

to date vho have publlshed a study deal1ng exolus1vely with .

deve10plental variables reflected hyl perfornance ~on the -’

Vygotsky Blocks. Their subject=vuere 50 sixth grade g1rls

- o ‘ ~ . .
2 , t , ,

AP
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(between 11 1/2 and 12 1/2 years old) with a mean IQ of 9943
and a mean mental age of 11 years 9 months. Adninistr&lion
of the test wvas pr§§unably siﬁilat*to vygotskf!s original
;ethod, with the addition of timing variables, and a
' Quantitaéive scoring system. BResults yielded a significant
corré&ation between mental age and level_jof sophiséication
of the sulbject's verbal étatement of the principle involved
in soluticn. Subjects ;ho had difficulty stating the
concept usually required more clues and took a loﬂger time:
to reach soluticn. A significant correlation vwas not
established betwvéen mental ége and "maturity" of spontaneous
\groupingé; hovever, -osg\subjecfs at the higherblevelg chose
form rather than the 'more primitive color variable as a
Qasis for first groupingé. on the whole. the brighter
suhjects‘fheéded less time and fewer clues than their less
intelligént cblpaniohs; however, differences between the two
§roups werée not significant. Analysis of Vygotsky ‘task
Qariahies was carried qd to determine uhicp cpuld kest
‘ predict mental age. Verbal prcficiency emerged as by far,
the most 'impO£tant factor. No;ning\procedurés vere alsoi‘
carried out, with the resulf’éh&t;'sixéh grade girls were
found to perform very luqﬁ like adults on the Blocks test.
| Stones and Heslop = {1968) devised an ' ingenious
experiment designed to tést the generaiizahility «of the .

concepts formed during the Blocks Test. They adainistered

the Vygotsky Blocks tb sixty primary school children (ten at

S
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each grade level) and then aSked\the children to classify

~
"

pictures and clay figures in termas of thé four test

4

\ groupings. The subjects vere also asked to define 'the

nonsense sYllable raming each group and to model a box out
‘. LA s e

Bf clay‘tovfit each category. Results of this research

~ support Vygotsky's findings, as all levels of performance

described by Vygotsky were observed here as well. As' wvas

‘expected, primitive responses decreased in frequency as a

function of age, an@vtrue conceptual thinking was totally

absent at six years and graduvally reached 43 percent df the

total responses by eleven years. Ability to fydction at the

highest levels was also found to be related to intellectual

ability.“ As ngotsky predicted, ability to correctly.

yegroup the blocks improves with age, thus regromping cculd

be readily aCCOlplished by ccnceptual subjects but not by

Two 1level thinking was found to correlate negatively uith

- extension test snccesses, usually at a highly significant

" level. Conversely, conceptual thinking correlated highly

significantly with extension tesx sdofes. This study is of

>

'prile inportance to. Vygotsky's theses, as it clearly
P o
“demonstrates that true, leaningful concepts which _ may be

ividely utilized are forled as a result of the Vygotsky task.

v'is the “follow up to tbe preceding experiment, Stcmnes

(1970) again adlinistered the Vygotsky blocks to 60 children

'Ix(20°eged'7 years;,zo aged 9 and 20 aged 11) , but this time

-

S

.the “pre-conplex1ve" or louest level group. “Phase .One apd
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half the sample used test blacks with no nonsense syllables
on them. All S's wvere then given extension tests 51111ar to
those of the earlier Study, réguiring grouping of pictures

and three dimensional objects. It was found that all S's

\~:hadili§;1e difficulty regrouping the blocks after the test

régardléss of age or experimental condition. There was a

slight tendency for clder children to score ‘higher on the

object sorting task, but on the whole subjects using -

labelled blocks performed much better than the other groups.
In pigturs sorting as well, the ™labelled" experijental
grsup .scored much'. higher. Stones concludes froa these
findings that shev"use. of verbal labels facilitates the

learning' of concepts" (p. 252) and that ability to resort

th%§ blocks following the Vygotsky Test reflects EOIe

ilnegiate recall visual 'leibry‘than true comprehension of
the concept involved. This eiperilent supports Vygotsky's
viev that language plays'-a fundamental rolecin coscepf
formation, a position also espoused by Piaget.

Thus Vygotsky's developlental findings have largely

. been supported by subsequent child researcl, but work in the

14

area has only harely begug.. Further validation of his

“developlental stages is . sotély_ needed, hsing sanples of

.children of all age levels._

None of ihe;} aforelentioned' studies report any
g A

significant differences hetueen male and female perforlance~f

on ‘the_ Vygotsky test. ..This is in kegping with other




research findings cn adult subjects.

Studies_Based bg_Piaget's Work

Piaget's discoveries have inspired a wealth of further:
research désigned tc provide information concerning the
validity and general;ty of his ébservations‘of chiid thought
processes, ‘and of his proposed stages of conceptual
development. To date the majority of these studies have
been of " the simple replication +type; .although l?St
investigators ‘have attempted to relate obtained results to
other variables in the hope cf'discovering crucial elements
involved in the realization of higher conceptual performance
in various cognitive areas. Efforts havé also been made to
accelerate mental development with specialized training,
primarily to discover if such a feat is indeed possible, and
secondarily to #séertain what typgs of skills (ifh any)
benefit intellectual growth. Cr;ss cultural studies have
been carried out as well for purposes of determining if

“Piaget's findings are truly representative of human
development in gegenal. Research has been vnndeftékén into
many aspects of‘Piégét's theﬁty, including‘ciass inclusion,
ahijisn;'<causalitg; reversibiiity,h perception and amodral
development; but by far the nost:iﬁvéstidation has been

centered on  his consérqation; tasks. . Since these

Bervation-tasks are to be used as the primary measures of
developlental‘ so;histicition' in the present"study,'this

topic shall be the focus of ccncern herel

~ug



Conservationy“hasx received the bulk of research
attention to date because-it has the two-fold advantage of
being a vital cornerstone cf Eipgetﬁs developnental theory
and. of being a reaaily investigatea topic. ‘Consgrvatlon is
a very s1up1e cancept, so rudllentary 1n f;cilthat prlor to

Piaget it was taken for granted that everyone was capable of

using it: Thus psychologists (and the world in general)

‘f_uere amazed vhen Fiaget announced that many young children

did not wunderstand the "prlnc1p1e of invariance". These

youngsters thought that a given quantityioftiaterial changed

in amount vhen its spatial configurations were ~altered;

o
A\l

hence they did not "conserve" the amount. However, as

children grev older they came to realize, for example, that
a plesticine' ball flattened into ; penche still involves
theAsane amount of plasticine regardless of appearances;
thus they were capable or ccnserving or operating in teras
of the principle of invariance. Piaget dlscovered that this
phenopenon applled to a variety of dlfferent ‘naterlals and

properties, to the wmass, weight apnd volume of plasticine
¥ o . °

K palls changed intg.  various shapes, to liquid substances
. poured into different shaped contalners, to small beads

'treatéd likewvise. Purther, it applled to problens igvolving

different'confignratlons of the same number of objects,

surface area covered or density of -a material. Piaget'g

extensrva experilentat1on led h1l to conclude that the

~ ability to conserve represents a suff&ciently major change

-
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in the child's cognitive frocesses that per?ornance in --4his
area alone 'may be considered ggﬁexcellentjipdicator of his
level of overall intellectual?Aegglopnent. -In Piaget's own
vords, "conservation is a nec;ssary ~condition for all
rationa;}thought" (1953, p. 3). .

The relationship between cdnservatign perforiance and
developleqtali stade is described nore%&ully in the uethod
section of Chapter IV. Piaget's most extensive discussions
on the topic of conse;vation are to be fdund in Piaget
(1947,1970), Piaget and Szeminska (1952’, and Piaget and
Inhelder (1965,1966)2u§f“

i Replicationé of Eiagef's conservatioﬁ vork (involving
 wide1y diverse subjeét popu}ationé) have beenVcarried out by
the following'investigators, in the noted content areas:

" (1) Conservation of Continuous Quantity

Freyberg (1966)} Pratoonmraj and Johnson - (1966) ;

Farnham-=Diggory and Berman (1968) ; Price-

‘ »Hillials, Gordon = and Ralirei (1?23}?-&ilfond
. (1969); _ Peisach and Wein (1970); Lloya (1971);
‘D'Bgyan; ) and Boersncf :(’197"1)1; ~ Elkind- ’ and

NN,

Schoenfeld }1972): Gelman and Weinberg (1972);. RS
Green and ‘Laxon (1972) ; Gruen and Vore (1972);
Hafdenann }(5972); Braiﬁerd and Brainerd (1972) ;

Little (1972).°

3



(2) Conserva

ey

Jinuous Quantity
Estes (1 ‘(1960); Feigenbaum (1963) ;

Freyberg rlelsteln and Shulman (1967) ;

Halford (1 lvernan and Schnelder (1968) ;

Hooper (196 !anis‘(1969b); Peisach and Wein

(f§70); Pa 'h and Hooper 4%971); Little
(1972). |

(3) éonseryation' ss
L 4 : .

— R

./

/
7/

.Vinh-Bang (1959); Ldvell. and 'Ogiliie (1961a) ;

Vinh=Bang (19! Lovell and. Qgilvié f(1960);

ﬁzigris (196“5;2_9v¢rhclt;v(j965):  Gooddoy and
Bethon-(1966!§ . ‘
Keasey and.fc.
(1968).” Pr1ce ‘;iiiéis, Gordon, ana' Ralirez
(1969)° Sllpson 11970). Batt-Haee (1971) Towler
and - Hheatley (1971);‘ Elkind and.,Schoenfeld

(1972) ; Papalia (1222); Tobin (1972).

(“) Conservation of Weight ‘S\

Uzigris (1964). Purth (1964) ﬁfreyherg (1966).

| Goodnov and Bethon (1966); Grrfflths, Shantz and

sigel (1967); Hall and Kingsley (1968). Batt -

\ Haee (1969). -ucuﬁnis }19&9); ‘Simpson (1970) ;

Pricé*ﬂllllals, ~Gordon, and Ramirez | 969) ;

Towlbr and Wheatley (1971); 6ruen and Vore

(1972); Papalia, (1972).

4
$

fooar aj and Johnson k1966){;

} (1967); Hall and Kingsley .
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) conservation‘of‘Length

- . .
(5) Conservatlon of ime )
)

A A

Vlnq*Bagg (195@), bovell and Ogilvie (1960);.

Lunzer "]1960): Uzigfié (196h);. Goodnow and

~-

Bethon (1966); Archembach (1969); Batt-Haee

(1969); °  simpsen (1970); ‘Phillips (1971);
Brainerd (1971); Towler and Wheatley (1971);

Bright (1972); Papalia (1972); Little (1972).

(6)‘Conservation/0f nghé&

AiBstes~ (1956). Dovell (196Q); Preyberg (1966);‘
Griffiths, Shaitz and Sigel, /(1957). Bever,
ueﬁler and Epstein (1968{; Peters and Rubid
&PSGS}. Rothenberg /(19é§i;. Rothenberg and"
Courtney ' (i969): Q Halasa . (1967)} Bake&ﬁ and
Sullivan (19701. ‘Green and Laxon (1970) Calh?un
(1971); Cathcart (1971); Llogd (1971) & Papalia

 v:a§d Hooper.(1971): Elkiné-pnd Schoenfeld\%g972):

(1972) . e o -

Loveli, -Healey and Rcewland (15;2). | Delaéey
‘(1967): | nurré§~ ’(1967, 1968a,b). thffiths,
,iShantz ana §1gel (1967) Pratoonraj and Johnson

(1966), Ball and Kinggley (1968); Archenbach

C (1969);( Bcuanis-(1969a);v_;a;sen andt"F;av;fiﬁ

e ‘ . Y lif/‘
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o : ‘ . N ;
e Gruen and Vore (1972); Bardeman (1972);“Papalia \
‘ : \ b u R N
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&

(1970) ; King (1971); O'Eryan ana;Boersra (1971) ;

Elkind and Schoenfeld. (1972). | |
(8) Conservaglon of Dlstance _ X\/w"r

Lovell, “pealey and :° Rowand (1962); Shantz and

,Enock (1966) ; Pratoomraj and Johnson (1966).

(9) Conservation bf Area
Murray (1968a); Archenbach (1969); O'Bryan and

Boersma (1971).

‘(10)'Conservetion of 'Densit}y i
Brainerd (1971). '

:7(11) Conservation Studies Using a‘Varietyfog\TaSRS .

, . 7 ‘ o .

'Elkind (19€1a, b, ¢, d); Goldschmid (1967,

1968); Goldgchnid'and Bentler '(1968): Bapalla

and ﬂooper (1971), Harasyn, Boersna and thulre

(1971). Tisher (1971); Wasik andé.iasik (197108,
_“Elkind and Schoenfeld (1972),“ Fleck ° (197%)

Gaudia (1972), uoynhan and Glick (1972),

) [

‘On”rhe who;gi.these-é;udies-proVide sbiidJSupport for
VPiaget's” model ef‘ age depenﬁept cognitiVe developlent and
hisg’ 1%”elatedr thecretical constructs; hewever points of
'”'dlssention have naturally arisen, uhich‘wzll be 1ncluded in

«the folleuing discnssion.’ The aforelentloned papers -uhlch ;

?are not referred to belav lay be assu:ed to be- Ln suppert of
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Piaqet's pcEition. a R

L

. o ea o ' e . /
1:P1tg5£!s findings reweal some variation in the average
A ’ b~ . <N

ages of attainment of conserva%ion in different content
/

areas - conservation of matter is achieved at approximately
6 %2 to 1 years; conservation of length - 7 to 8 years;
conservation cf continuous quantity (solids and liquids)- - 7

to 8 years and conservation of volume - 11 to 12 years. The

-

vast majority of later investigdtors agree with Piaget's

‘—n

postulated ages of consethtlon attainment for various

_ tasks, but there has been =some contrédictory evidence,

, 2
particularly regarding conservation of number.

Estes (1956) was the first to report the occurrence of
successful number conservation in‘childiénfqucn younger than

Piaget's proposed minimum age ( 4 years asﬂdpposed to 6 172
to 7); but replication of Estes' work with a larger sample
soundly refutsa such claims (Dodwell, 1960). Braine (1964);

Braine and Shanks (1965), an?{fruner (1965) also reported

. successful conservatlcn of pumber by preschool - ildren.

Houever these investigators: used different criéeria as

o
evidence of success, so it is a moot point ﬁuhether'vgheir
‘legitisately conpared,ﬁith those‘pfiPiaget.
Braine and Bruner use a modification of-Piaget's assesSpsnE
techniques, as: uéll as defining conservatioh,in slightly

different £erls, and . on this  basis estimate that

cohservation begins about five years of age rathér than

‘seven. This position ie& supported by Green and Laxon (1970)

~
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and Kinh (1971). Bra;néfjustifies these uodifications:>on
.n.,“ t e 'ba51s that a . tive~ yeér old has the cognitive skills

neFessary ftb handle ccnservaticn probleas, but cannot

e )

://gemonstrate yﬂls because he cannot understand the precise

//////<f meaning ofhthe questions posed until he is seven. Piaget,

/ on the other hand feels the child cannot be éonsidered a

| \;;nserver Untll he is able to put the knowledge to use under

! the ordinary circumstance of verbal communication. Thus it

would appear that their actual findings agree, only their
interpretations differ.

In 1967, Mehler and -+ Bever reportéd thai they had
discovered successful conservation of nuamber in children
below four yeérs cf age, and felt their findings refuted
Piaget's ©positicnp on his cwn grounds.. Is resulted in an
immediate flurry cf ccntroversy, and inmediaté" additional
studies. Beilin | (1968) replicated their study, and
concluded that conservation responses ih three and four yeér

‘olé children occur at chance ‘level only. Not one of his
subjects was correct*sn all three‘equality tasks, and only 7
per cent were successful on the conservatioh of inequality
tasks, vhich are wusually considered si?pler than, the

Al

traditional Piagetian eQuality qderies. Beilin‘cohcluded'

&

that young children have‘ve;y little conservation ability, -
¢ . but ihéy do demcnstrate scme of the necessary conceptual

capacities. However, without the vital ipference generating
. ° « : S
mechanisas of older ¢hildren, their understanding is
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severely limited. Mehler and Bever reported that
conservation performance declined somevhat following success
at Fhe 3-4 year level. No evidence for this pattern was
found by Beilin. |

Bever, Mehler and Epstein (1968) felt that Beilin's
study cannot be ccnsidered a true replication of their vwvork,
oving to methodcloglcal varlatlons. They proceeded to
bolster their position by stating that the basic cognitive
structures necessary for consérvation are §vailable even to
the two year old, but unfortunately the child is unable to
use then efficiently at this age! Belin's reaction to this

(1968) wvas to point out that two year olds are responding in

terms of perceptual arrangements, not cognitive structures;

and Piaget himself had the last vord when he suggested that
the findings of Bever, MHNehler were most interesting, but

"they havevnothing whatever tc do with conservation® (1§68,
. 3

-

p- 976).
Rothenbenq i@§69) found only 6 per cent of 210

preschool children were able to conserve " number, - and over
(@Y

~ half of the salp}e never achleved even one correct response.

'Rothenberg and Courtney (1969) Hent on to 1nvestlgate

conservatlon of nunber 1n two to four year olds, and found-

«

conservat1on was "very “infrequently" attained; howvever

associated skills were noted. . Even when 1less: stringent

criteria were ‘used, conservation was mnot found io any
abpreciable extent. Rothenferg and Courtney accuse Mehler

. , f
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and Bever of inadequate methodology, errors in initial
ggsumptions, and biased questions. They feel that their
results strongly support Piaget's claim that conservation of
number is not a reality ﬁntil about 6 or 7 years of age, and
note that the findings of Elkind (1961), Gruen (1965), Hood
(1962), and Wohlwill and Lowe (1962) concurr, as do
Papalia's (1972). iny one study provides even mild support
for Mehler and Bever's positicn. éalhoun (1971) feels his
results are "generally" comparable to theirs, but notes that
the youngest subjects could not follow instructions
properly. No verbal responses vefe required here, thus the
methodology employed differs considerably frq? Piaget's.

“?f‘ Elkind's (1961) results agree with Piaget®s findings
és regards conservation of mass and ueighft but only 27% of
khe 11 and 12 year olds, 47% of the high school students and
58% of the college subjects tested'shoved evidence o£ an
abstract concépt of voldle; Uzigris ({1964), Simpson (1970),
and Papalia'(1972) also found conservation of volume occurs

\

. largely after 12 years of age.'_This suggests that perhapé
Piaget's pcstulatéd age of attain;é;t of conservation of
volume at 11-12 years is rather premature. Thus Toﬁ}g; and

" Wheatley (1571)>tested céllege subjects on guestiong of
interi;r.and occupied voluﬁe, and proposed that difficulties
1iﬂ this area arxe due to an inaccurate concept of atomisa,
Since erronedus'£;sponses lost,ggten4referred to molecules,

. density and such. Hal& and Ringsley (1966) founa thaf 26%

.

®



of psycholcgy upperclassmen and 29% of psychology graduate
students could not conserve volunme. Bright (1972)

administered volume fproblems to various groups of education|

/ ' I
‘students in college and fcund percentages of conservers'

varied froms 49 to 85 on initial testing. On thé other handJ

Piaget's position on volume has been supported by the

|
findings of Lunzer (1960), Lovell (1961), Lovell and Ogilvié
. : |

(1961) and Batt-Hall (1971).

Delacy (1967) is the 1lone dissenter Tegarding

conservation of length, which he feels is achieved latér
_ ' . |
than Piaget suggests. However, in this case Piaget uses- the

less stringent «criteria, as he bases his estimations on
tirst appearance of comservation, rather than Delacy's “age
of reliable pmeasurement®". Thus, Piaget's findings. as

regards conservation atiainnent'are well supported by 1later

research and appear to withstand all criticism well, with
. " )
the possiblenexceptipn of the universality of the concept of

-volume. However, more research is needed into this question

before final conclusions can be drawn.

0 ' ’ LY
Piaget accounts for the fact that different,
e .. )
conservations <are attained at different age levels with the
ST,

I -
concept of horizontal decalage, which he describes as

"variation in alkility to solve differeéé'types of probleas
apparently- mediated by the same cognitive structures,."
(1963) . Wohlwill (1966a) notes that this is an essential ad

hoc notion,. which has never heen adequately incorporated

X - e o
, A :
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“into Piaget's theorx, nevertheless only a very few

investigators -have suggested that these variations do not
exist. Archenbach (1969) fournd no evidence of horiiontal
decalager for both retarded and normal subjects, as all
subjects perforhed about equally well on all types of
qonservation whether . wverbal 'scores or simple number
conservaticn respcnses were ccnsldered Braine and Shanks
(1965) found: 51m11ar results with a sanple of normal ability
1evels. " Gruen and VOre (1972) found more decalage in the
responses ~ of retardates than in normal controls. In
contrast,- even ;one 1nvest19ators uho have dlsagreed with
Plaget on other points support his position on decalage.
Slnpson‘ (1970) found his horhs‘ re attainsent of volume

concurred more with those of Elkind and Uzigris than with

those "of Piaget; hut he cupports Piaget's position on

,decalage and vaariant space (essentially order of

-

d1ff1culty of the 'task:) xing (1971) goes along with .

Bralne and Bruner that verbal criteria are not the only, or

W

even the best.‘lndicatlons cf conservation; hovever he too

agrees w1th Plaget concernlng decalage.

Plaget's conservation e;perilents dealt .mainly .with

normal chiidreq, thus hé " discusses the topic largely in
terns‘gf*chronoldgicalﬂage. His co-workerA Barbel Inhelder .

was the first to relate coneervatlon to nental age, as she
' .

1n¢estlgated th perfornance' of retarded R children ‘oh
conservatioh tasks. Ihese studles shoved that consenvatlon
o

- @ ) N
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vas more closely related to mental than chronological
factors, as the retarded subjects were found to pass through
exactlyfwwye same stages of ccgnitive development as others,
but at ’A_ slover fate.. The work of Carpénter (1985) ,
Woodward (1959, 1961), Elkind (1961), Feigenbaum (1969),
and Goodgéu and Bethon (1966) supports this conclusion.
Only\ Dodwell (1961) found no differences in performance
among different I.Q. levels on conServation of qua&fity and
.anount. Little 7(1972) initially found chronological age
- related more closely to Piagetian performance than mental
age in four ;nd five year old subjects, but fugther research
revealed mental age is of greater'significance at six to
seven years. A .
| Feigenbaum (1963) and Hood (1952) suggested I.Q.
'_night be more vital than nentai age, if the performance of
”i;BHﬁQé;, brighter children exceéded that <¢f older duller
on;;; The firdings of Gruen and Vore (1972) support this
idea, but those of Gzodnow and Bethon (1966), ahd Keasey gnﬂ
;Charles (1967) argue for équal pénfqrnaﬁce'for equal a@mental
‘age. Goodnow and <Bethon also fohnd that Piaget's tasks
differenfiate between children of 1limited, dverage and

superior intellectual ability, and that even a single task

canraccurately,differentiate dull from average subjécts.
These discoveries concur with the extensive. work 'oi
Lauiendeau-and Pingrd (1962), who have been working for some

"years on a new- foy i;tintelligence test based on Piagetian

»
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principles.

* ‘The relationship betwveen éonservation perforemance and
mental age is in kéeping with Piaget's  belief that
educational vexperience is not a crucial factor in cognitive
development. Even the more difficult tasks which would

intuitively seem to be based on school learning, (such as

those of weight, volume and surface aredf, were found by
Sigel - and Mermelstein (1965’ and Goodné; and Bethon (1966)
and Papaiia¢(1972) fo be quite insensitive to educational
variations. Thgse reséarchers did caution that extremely
poor schooling wmight well lower cognitive development,
particularly as regards conbinaforial type fasks requiring a
‘great deal of mental work and little concrete manipulaticn.
However, they conclude that in the normal course of events,
children . acquire the skills needed for conservation without
benefit'qf schooling.

Additional evidence for Piaget's position on the role
‘of educational  variables is provided by the many cross-

cultural investigations that have  been carried cut.

Conservation studies using children from the African bush

icefﬁillials{ - 1962), Hong-Kong (Goodnov and Betbon,
966), Yoruba (Lloyd, 1971) and Mexico (Price-Hillials,
- Gdgdon and Ramirez, 1969) to pame but a few, all support

Piaget's tindings; Peluffo (1967) in his teviei of cross-
. F . '

culturél work, concludes that 'attainlen£  of v condrete

operations is a universal phencmenon. Price-Williams et _al.
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found that children of Mexican potte§§ attained conservation
in the same wmanner as others, with the exception of
conservation of -supstance, on which they perfornedwnuch
~ better. They conclude that perhags ianipulative skill is an

inpo:tant variable here, espeéially vhen the skill yield!ﬂ a

recognizable end product. Cultural factors and general life

)
-

experiences do seem to play a larger role in cognitive'
development than formal education. As Wasik and Wasik
(1971) and Gaudia (1972) found, disadvantaged children take

one to two years longer to acquire the various

&
&

conservations, and Lloyd (1971) found social class to be a
significant variable in both American and Yoruba children,
bartiqularly as regards numker conservation. 4uernelsteiJ
.and Shulman (1967)'conpared the.perfqrnance,di educated and

uneduca Negr children, ahd found no significant

di fference in quantity conservation on both verbal and —~ non-

verbal criteria. Hyde (1959), Peel (1959), Wohlwill (1960a),

Lovell and Ogilvie (1961t);j - Hood (1962), Duckwcrth

(1964), and ngdslund.l196ua{, all concluded that a wide,
”range of experi;;ces in play etc. yield conservation, a;

opposed  to any specifié training or skill, which supports

the hypothesis ~ that overall culture would affect

conservationrhut schooling per_se uould not.,n‘

/ Research has .fendereé copsérvgtion virtually an

 fundisputed universal fact, but it réiaing as yet 7a little

understood phenosenon in the eyes of iany theorists. Thus,

-

o
N <)
-
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there has been a good deal of speculation as to the factors

involved in conservation acquisition. Piaget maintains that

Fa

a non-éﬁhﬁerves 1s able to reasop adequately about a given

* - -
statlc stlmull, but cannot co!grehenau-transforlatlons in

(AJ

materlal;'_therefcre & pre-operational child is not capable

of "reversibility" of thought. Since reversibility is

lacking, the «child does nct realize that change in one

dimension may be confensated Ly an equal and opposite change
in another aspect; hence the child cannot deal with
simultaneous chanées. Piagegkfeels teversibility is’caused
by decentration, which occurs when the child is able to draw
his attention away frons ohe overwvhelming perceptual aspect
to other 1less cbvious,/ but - more relevant cues. Piaget
considers fhet the transition from non-conservation occurs
in three stages (1947, 1959). Initially the child bases bhis

reasoning on changes in a single dimension of the stimulus.

Y

. Later he becomes cognizant of more than one relevant asgpect,

and finally, he is able to systematically scan complementary

. A B '
dimensions and thus operate via the Principles = of

o

compensation, Nreyersibility and identity. ' Other possible

interpretatzon of conservatlon have been " proposed. Bruner

(196“, 1966) suggests ‘that three representational systelss;
are 1nvolved. »Hohlwlll (1962) belleVes tolerance for
irrelevant 1afornat10n is crucial; and staats and Staatse\

'(196Q) Hatson (1968), and Berlyne (1965), have used varlous

S-R models to explain conservation.. Little research attends

JE]
L3R .
: . . .

1 : . .
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these theories as.yet. Piaget's hypotheses, however, have

been well supported by later. investigation.

-

e
-

Smedslund  (196€3b) feit perceptual .cfies pléi ‘a "’
negligible role ip conservétion, but later ifésearche;é
disagree. Both/lFrank (1966) and Murray (1967) found
perceptual variables to be of vital significance at .yo;nger
age lé;;ls, vith ~g:adual decrease in iamportance as age
advanced. O'Bryan ’aid:‘Boers-a (1971) measured the eye
movements of conservers and ncn-conservers. They found
clear evidence of perceptﬁél decentration, as the /patterné<'
of the' two groups differed significantly.

Piagef suggests abili;y‘tofcompensate (for a éhange in
one dimension by "attending to é complementary change in a -
corresponding aspect) precedes full conservation, bu€ Acker .
(1968) found a - much ‘Pigher. pércentage of conserQ;rs vho
failed to compensate than the .five per cent reported by
- Inhelder and Piaget. Lee (1971) alsovconsiders compensation
to be more difficult than conservation; howevervparsoh and
Plavéll.(1970)‘descrigé their findings on the qhestion a$
"equivocal®. Gelman and Weinberg (1972) caution that the
relationship between ccnservation and compensation varies
depénding on the experiléntal method employed. Oﬂ a'single
task conservation always éépeared to he-beasier, but over
séierai ’pIOblelS‘éil copservers demonstrated ample evidence
of \6§upensation. Thefey'investigatoré suggest ‘yhat the

ability to verbalize compensation develops later than that

> ¥



. . 5

¥ .

[ -
(®or 4COqservatipn, houeger Cchen (1967), Piaget (1952),

' Piaget ‘and Fraisse - 11952), Halford (1969) and King (1971)

foudd fﬁat non- coneervers could successfully predict the
X A

effect iQﬁ nater;al transfornations before the change 1s
actéalfy nade, which seens 1nd1cat1ve of compensatory sklli
Further, Parnhan-D1ggory and Eernan (1968) hypothe51ze that
chlldren do not base judgements cn aspects that they cannot
lcode Verbally. Thus from this p01nt of view, those ‘who can
'reason' in terns of conpensat:on should Ee abié\fo verbalize
~——/ 1t't Green and Laxon (1970) dc not consider conphnsation a
nere§sar; prerequisite to conservation as“they feel it is
r&rély;menrioned in children's spontaneous erplanati;hs of
sﬁéh[ “prdblems. Cathcart however, found compensation
solgﬁlons vere second in popularity and vere mentioned smore

' ffrqgugitly ihan reversibility (1971). This study revealed
that 1pent ty arguenentc are the lost popular and - tend.to be..
ubeé lbstly by partial conservers, where;; full cqnservers

rel@ed more on reversibility. Thus, these results_support

Pl'&et's -hypothesiS» that ) conpensation‘ developmentally

epeﬂes' tever51b111ty and fully loglcal thought. Klng

o T f97ﬂ) found compensation (as ev1denced by the predictlon

~,tﬁ&ks) to. be a necessary ‘hut not suff1c1ent .condition for

‘Sérvatlon, uhlch ;s alse in keeplng Hlth Plaggt's
; (] ' AR . ; ;_ N . » / o

. apamd
- o

aarasyl, Boersna:'and uaqulre (1971) dlscovered that

L 31( c?pservatlon andmah;llty to d15tlngulsh both gualltativé and

.
I
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quantitative - differentiationsr develop ' cilultaneonsly.
Halford (1968, 1969) learned that non-conservers can judge\
quality on the basis of logical crlterla, thns he concludes'
that a rudimentary c1a551f1cat on systen is constructed by
the ch11d prior to operatlonal hought. Further research
revealed that this systen gnadually gains sophlstlcatlbq,
culllnatlng in a true conceptnal <c/§; at about seven years
of Jage. This supports Piaget's ideas that conservatioq“is'“
' gradually acquired, reaches fruition at seven years,A andﬂc
that it is based on loqical ccnstructicns on the part of the
child. Bouéver, Halford belicves these findings go somewvhat
beyond Piaget as they raise the possibility that loglcal
constructs nay originate in the pre- operat10nal child. - IﬁA
viev of the fact that Plaget has always believed strongly
that each stage builds cn\the rudinents of the - preceding
one, the twe positiqns vould seclvito_ be only.slight;y
discrepant. |

Elkind. (1961) first raised the possibility that
children shocldvbe able towconsererthe identity of a cin@f?
object under t;ansfornaficn before' they do so in the
tradltlonal Plagetlan conservatlon prohlen, which involves
- comparison _of tuo objects and a snbseqnent change in only
i;cné "of then. '\;hé;‘ former'. type, vas -tgen‘:'labelled

"ccnServation of identity", ’the. latter ﬂconservation of

eqnivaience“. -Research‘be Murray '(19685); Hooper (1969),v ;;

" McManis  (1969b), and Bright (1972) _supported the idea that

0’
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conservation of identity'pfégfgggviggiﬂof eqdivalence in a
given content area. Howéveg; the.ﬁork of Nortﬁnqn and_ Gruen
(1970), Moynahan and Glick (1972) and Piigei.'hilself,
contradicts the idea. Further investigation by Elkind and
Schaenfeld (1972) confirms their earlier ’poéition,
parkjcularly in the case of joqnger 'hildren.A.(Tﬁus,.Elkind
suggests that‘diffefent nentaI proqeéées'nay be ipvolqu in
.conservatlon at d1fferent age levels. acuanis believes that
1dent1ty concepts not only precede egulvalence, but‘,are a
| necessary condition for fu}l conservation; Ho%ewgf, he .

found thét not all child{ﬁg;ﬂéhgl;fevidenéé of identity

T

conservatlon."' Papalla and ';Hoopét (19?1) Ifouqd that
conservation of»;dentlty pféceded that of'eguivalence in/the ‘
caée"v6¥%¥g§5ntitj, but nthdei;pgpber. _ These fath%t
contrédictogy 1findings”'sug§e5t fu;ther‘e;pegilénta;ion is

needed .to clarify the occurrence and significance - of
’ P

1dent1ty conservatlon.~ L S
Plaget's “clinlj;io method" of gxperi-ehtatipn hags

often ﬁeen‘cgiticized b ther tesqarbhers vho have found
NEaThe il .

“that *iﬁfﬁations in testing’naterials;iguestions posed and
such  influence obtalned ‘Fesults "(Lovell, Healeyé,‘and
Rowland, 1962; 021grzs, 1960 Goldschmid , 1967; B&kéf?and

" - . i i

,Sullivan, 1970; ana.Gelnanfaud--Heinberg,\;}972).'ﬁ'Piagetfsf

'rather free forl approach to research. ié, defended by
-uetnelstezn and Shulnan _(1967) and ,sévgrai-.dther cress= -

dcultnraL/ 1nvestlgators vho point out-that Piaget's-stages
" 1;*:‘-?@ ® ’ o ) ) . . .o" o
T sea A e o . “ » . I
- * Nw [l . , : . EI a . . R
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are repeatedly confgrned under many varjéng circumstances.

Thus, they reason, specific éssesSmenp techniques play only
a-minor role;, Péter and Rubin (1?29) investigated the
question carefully and ~codc1uded /that variations make a
difference to some subjects, tut not to others. Over a
vhole sample dJf subjects they found very little difference
in scores- resulted. ”

The vast-lajority of Piagetian sfudies to date do not
report differenees in perfcrmance Jy males énd females,
hoiever Goldschmid (1967) fcdnd. boys attained slightly
higher ;coreg. Papalia (1972) notes "that males do sqmgyhat
betfer than females améng children and young adults, but
females gain supériority among the more elderly.

In conclusion, . replications of Piaget's conservation
wvork largely support his findings and the majority of his
int;rpretations, but xaise many interesting theoretiéal
quéfies, part}cqlarly ccncerning tﬁe variables underi&ing\
conservaticn - attainment. Piaget's concep%s  of identity,
reversibility and such seem well supported, but it will be:

interesting to ccapare his "model with others when Yo o]

inyestigation bhas been carried out on alternative

v

. Only. one =study to date has attempted to compare the
v !

work of Vygotsky and Piaget, albeit on a rather indirect
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basis. This study was carried out in 1972 by Denney, and

’

involved a comparison of "free classification prq'edures“
similar to those used by Vygotsky and Inhelder and Piaget.
The tasks devised were administeted to eight male and fesale
children aged 2, 4, 6, 8, 12, and 16 years, se{ected Pn a
random basis. The stimﬁlivdeveloped for purposes Jf'fhis
experinené were a set of 38 ;ooden blocks which varied in
color and shape. 1In the "free grouping procedure" (based on
Piaget's classification tasks) the subjécts were told tq
gréaé the blocks in any way they wanted. In the "verbal
labelliné procedure" (based on Vygotsky's vork)yfhe subjects
were shown one block identified by a nonsense syllable and
asked to find all cther blocks that might be the same type.
Obviously the verbal labelling procedure-.is considerably
more difficult than the freée classification tasks. Tpus, it
is hardly surprising that Benney found different types of

responses offered for each. 'Indeed, neither theorist has

ever claimed any similarity between their classification

tasks or the results found frcm them as Denney acknowledges.

{

Vygotsky's Blocks:  are ﬁuch more tyil.a straight-forward

classif by step solution

ication task, as they involve ste

to a;highly specialized problem requiring logical deduction
and simultaneous attentich to several perceptual variables.

Piaget, . on the other hand, has investigated only the

develop’ent’of simple spontaneous classificatory ability.

%¥hile. he has noted the fgeneral patterns of increasing

AN

. -, /
- .
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sophistication in this area, Piaget has never considered
classification performance alcne to be reliably indicative

.

of overall cognitive level,: in the manner of Vygotsky's
blocks. h ' »

Denney expresses surprise that "neither Vygotsky's nor
Inhelder and Piaget's results vwere "repl;cated" and that
"developmental stageszsucb as those reported Ey Vygotsky and
Inhelder and Piaget were not cbtainedT (p. 22%) . Rather
than a ;surprising finding, these results would be bétter
COnsidéréﬁ a foregcne conclusicn, in view of considerable
deviation in >experimental methods from those used in the
original studies. Denney's stimuli appear similar to those
of Vygotsky (although the comparability can only be roughly

’

guessed) but quite different from Piaget's naferials. The
questions posed to the . sukjects are close to those of
"Piaget, but are vastly at variance with Vygotsky's ‘thorough
vprocédure. Thus, the real question involved in this
research is the relationship betuéen the deviséd prqcedu£e§
and the priginal tasis of Vygo@sky and Piaget. ,Until this
-point is faully explored the ilplicatiqns of Denngy'srresulté
on tpe developmental theories of ngotsk; énd Pighet cannof
»be_neanihgfully asdéssed.- Denney's study ﬁakes the error of
compdring a relatively Rinor aspect of“Piaget's theory with
the major basis-of Vygotsky's entire model of coénitive
developnent;-' Qh#i present iqyestigétion vas designed to

compare the tvo t?eories on a more equal basis. - -



Chapter III
Hypotheses

The primary purpose of the present study is to comfpare
the performance of a representative sample of children aged
4 - 14 years cn cognitive problems deviéed wby'fj//s.
Vygotsky ahd J. Piaget. In addition, results r;garding
each specific conceptual task will be compared with those of
other investigators.

Thus, the following hypotheses will be considered:

Hy: Knowledge ot level of performance on Piagetian tasks
permits accurate estimaticn of corresponding Vygotsky
developmental stage. e

Hq: Number of children sccring at higher task levels and
.thus at higher developmental stages increases as aA function
of higher mental’ age.

'33: Children of~ a given age level perform significantly
differently from those of other age levels on the cognitive
tasks in the present battery.

HV: Success levels of males anﬁ females do nct diffef
significantly,for'any‘task;

Hsi; tonservhtibn of substance, cogtinuous ' quantity,
discgntinuous quantity, weight, area, volume and density
should 'be attained ~in  the afogémentioned order  as

€

chronological age increases.

<
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Hb: Several attributes of Vygotsky Blocks performance are
functions of mental age. ‘

A. Greater ability tbrverbalize the prinéiple involved 1in
the correct solution of the Vygotgky Blocks is evidenced by
increasing mental- age.

B. @s nmental age increases, loﬁre mature types of concepts
are used in grouping the Blocks.

7/
C. As mental age increases fewer examiner clues are needed

to reach the correct solution to the Blocks.

E. As mental age jncreases the initial grouping of the .

e
Blocks is more qujckly Qngéi:

F. As mental age increases, less time is needed to regroup
the Blocks follovin§ discussion of the principle involved.
G. As negfﬁ}'age increases, fewer errors will occur in the
final regrcﬂping.

H. As mental age increases, a greater number of hypotheses

are involved in grouping the Blocks.

‘\



Chapter IV

Experimental Design

Each subject was individually administered the
Vygotsky Blocks and several Piagetian fproblems in aEsmall
private room which was relatively free from distracticas.
Resfonses vere recorded by both an auﬁio tape machine and
examiner nctation. The taped material was later tfped out
to provide a permanent record of each exact answer.‘ All
subject testing, s;oring, and ;nitial classification was
done by ]the experilenter; but in addition fhe Vygotsky
material was cl&ssified into developmental stages by two
independent raters. Computer programs for tabulating
frequencies and group leans,“correIAtions, analysis of

' /

variance, t tests, and step-vise analysis were utilized to

analyze obtained "data.

1

The_Population

The population investigated by this study was assumed

to be normal vestern Canadian children betvéen four and

sixteen years of age.

Ihe_Sample

« Four male and four female children at each successive
t

v 59
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chronological age between fcur and sixteen years inclusive
were selected for study, yielding a fotal sample of 104
subjects; In' order to best select those children who were
most truly representative of their aée ‘level in typical
development, only those who fell within the average range of
intellectual ability on either the Stgn?ord-Binet or the
Wechsler Intelligence Scale fcr Children were considered as
possible subjests. On the Wechsler test both verbal and
performance I. Q.'s in the average range were required, , and

children whose scores on these sections were more than 15

points discrepant were eliminated from the sanmple. In

additian, the chosen subjects were all in the appr&priate
school grade for their chronological age. 'None had either
failed or been accelerated through any grades. Children

wvhcse records were suggestive of possible organic brain

damage or emoticnal difficulties were not included in the

sample. The experimenter also excluded any child who

displayed atypical behavior in the testing situation.

The criteria for sample selection were determined on
the basis cf both face valldlty and prior research findings.
Perforlance on both Piaget's and Vygotsky s tasks has been
found to be’ readlly irfluenced by enotlonal and personallty

factors (Hanfmann and Kasanln, 1937 19“2; Bappaport, 1941,

1942; Des Laurlers and Halpgrn, 1947; Fosberg, 1947;-

T

Senenoff énd.ﬁgird ﬂ952'-Goldsch|id, 1967, 1968~ Rappaport,

Glll, and Scha{er, 1968), and neurologlcal 1lpalrment is of

5



61

consequence on the Vygotsky Blocks (Hanfmann and Kasanin,
1937, 1942; Rappaport, 1941, 1942; Rappaport, Gill and
Schafer, 1968). Rather  suprisingly, the effects of
organicity on Piagetian tasks does not seem to have tLeen
explored. Educational exfperience h?F some effect on
Vygotsky scores (Hanfmann and Kasanin, 1§37! 1942; Rapaport,
19“1,'19u2; Aldrich, 1944; Norman, Baker and‘Doehring, 1950;
and Rappaport, Gill and Schafer, 1968) but as was noted in
fhé litgrature””%eview, schooling is not a crucial concern
with réggrds to Piaget's theory. Inteliigence is a highly
sigp@ficant~ variable lfor both theories (Hanfmann and
Kasanin, 1537; Rapaport 1941; aldrich, isuu; Elkind, 1961;
Rappaport, Gill and Schafer, 1968 ; Goldschmid, 1967; Inheld-
er, 1968), thus the decision to use a _thorough individual
intelligence test rather than a moréwkonvenient, but 1less
reliable, group measure.

Wherever possible the attempt was made to obtain
suﬁjects vho had already bgen given an indi;idual
intelligence test. Unfortunately ﬂﬂbst children in this
cétegory seen b}agstablished clinics proved unsuitable for
present purposes, ;because ‘the' originyl reason for the
testing was often suspected acadeniciogL;notional prcblé@s.
Thus, the Ba jority of the experi&éntal' s@bjects ~was drawn
frce a pool éf children individually. tested by university
students in a graduate practicum course of infellectﬁgl'
aséessnent. These youngsters were essentially ﬁb;q;; -;.

@
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children uhb were seen for relatively iinor feasons such as
parental interest, chance acguaigtance with the examiner and
§uéh- - in short, the type of child who does not ordinarily
come to the attention of <clinical psychologié%é}‘ All
student assessments vere closely superViséd by qualifieﬁ B
practioners and alkﬂgesting had, taken place within two years
of the preéent siggy; hence no re-administrations were
necessary in view of the vell established test-retest
reliability of ihe measures involved. Thése’ student
assessments'pad the additional advantage of coan;te repd;ts
"on the chiid involved, which aidé§ sample selectionogreatif.
The parenis of possible frospects gleaned ' from the
university files were contacted by the examiner, and if they
consented to‘having their|child participate, an appointaent
was arranged. Approximately one half of the sample was
obtained in this way.

The renaining fifty—foug,subjects‘were located through
tvo sources; the~public scho%l system in ‘a small urban
centr; (Calrbse1 Alta.) and an extensive preschool
assessment project which vas teing carried outan. the city
 of FEdmonton at the time, under the auspicés'6£ the lccal
board of health and Sevéral city hospitals (the Edmonton
Preschoolx}Scree;ing Project) . Tt vas neceésary‘to givé thei
publié school children the Wechsler .Intelligence Scale and
to consult their“ cumulative school recdrds to select

suitable candidates for the experineht. These children vere

J
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tested in schocl and parental ccnsent obtained by letter.-
‘Th;- preschoolers had already had the Stanford-Bingt
infelligence test during 'their initial screening; thﬁs,
helﬁful repdrts‘werevalso available. As with the univg£sity

sample, these parents were. contacted by telephone, and

appointments arranged.

The Testing Situation | 7

All testing took place in a small guiet room gesigned
specifically fcr assessment. Each sﬁbject vas seen alcne,
and at no- time was parental observation permitted. fhe room
contained only the necessary furniture and the test
materials V(including the tape recorder, which was in full
view). The rooms used \vere usually windowless and ~all
distfacting material was removed from theiwalls. Subjects:
uére always asked for" their permission té use the tape
rgiorder, alghoqgh n;ne ever objécted. TeSting time varied
between 1/2Z hour and 1 1/2 hours depehding on the age and
work habits of the subject. all childreq vere permitted to
work entirely at theif own speed vithSdt_~in£efferehce or
suggestion. 1f a subject chaqge@j:“his mind ahbng
Partiéipation or expressed a desiféﬁaio terminate, the
session was inediatel‘y’ e.nded a!‘ that subject withdrawn

!

-from -the sample. Bach‘chilq was seen only once, w;;h' the

exception of those who were also givenlanﬁintelligen e tg§t.

. : o , : a

In thi case tvwo sep!&ate sessions were necessary. _ The
o . | o

general purpose of the experiment was of course explained to

' ! '
. E
. i
,
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parents upon initial contact, but specific de;aiisv of the

)

tasks invclved were not revealed until after ‘the child had
been seen, to prevent fpreconceived pPrejudices on the part of
the subject; Pollowing the experimental sessibn; however,

all parental queries were fully discussed.

Task_Selection

— -

Vygotsky's entire tﬁécry cf cognitive developmenﬁ is
based solely on performance on his Blocks/@esi, but there is
no comparably comprehensive measure in P#gget's scheme, as
he prefers to assess cognitive '1ev¢é on the basis cf a
number of less inclusive tasks. Thus it was ngcessary to
select Piagetian Eroblems for use in the present study that
could be cbnsidered genuinely representagive of Piaget's-
total developneﬁtal model. 1t was also deemed desirable to
choose tasks”tha; could be adnihistered» in a relativély
short time with a ninilui of;équipngﬂt, and séored'by both
quéntitative and qdalitative methddév,toq permit méximal'

coipafability with the Vygctsky measure. Only P#aget's

~conservation problems met all these criiétigwﬁadqigaq&y, as

vell as hdving the additicnal advaﬁtage of a substantial

body of independent iesearchﬁii&h which to compare obtained

-findings.

Conservation jtasks vere chosen as the best type of
measure of Piaget's stages primarily because the
conservation .process is copsidered ‘by Piaget - to be ‘a

"neceséary-cohditioh of all ‘Iational actfvity" (1965, “P.



L

65

L4
3) . He believes the construction of logigal operations "iay
be observed in a singqularly clear way through evolaution of
notions of éonservation" and notes that ahe psychological
sign of the presence cf an operational system is in fact the
consetva?icn of the whole independent of . the transfornafion
its various parts wundergo" (1946, %. 401). These

statementérclearly indicate that performance on conservation

tasks reliably distinéuishes between pre-operational and

AY

concrete operational thought. But what of tﬁé final and
[}

" As has been previously noted, there are several

most vital periocd of formal ofperations?

different types of eonseryation described. by Piaget
(quantity, length, nuqbef, volume | etc.) - whi are
characteristically achieved by the ‘child at ages /varying
from six years to: early adolescenpe. Obgiously some of
f.i:ese skills are attained at ages well beyond the wna

postulated by Pféget as encompassing the sub-period of

concrete operations, ° which immediately suggests formal

N :

operational functigping. | This aspect of conservation

\

-

penforlagé - is discusséd at length}hy Piaget and Inhelder in

their 1958 \ book The Growth _of _Logical Thinking _from
e —————— ) > g

ggildhogd to_Adolescence, inp which they conclude that

r
-

conservaticn prchlems are of two types, "simple" or concrete
-,

operational, and fcomplex" or formal operational. All

v

conservation problems in

ve two tygss of reversibility of

thonght{ simple inversion nega ion, and reciprocity . (which

e | B : -
i \'-‘:*'.\ . « ' . .
N |
o o . . ~
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involves recognition cf compensatory changes in two related
o o .
stimuli), but the =sixple ccnservations reguire cnly

sequential application of these reversibilities whereas

complex problems necessitate simultaneous use of both types.

»

Thus Piaget considers conservations of quantity, léngth,

and area to be 1q;§he concrete sphere,

3

nuamber, and substahce

—— -

uhereaé&?blune, densit}: loientdn aha rectilinear motion
conservations are at the formal level. Ad excellent summary
of ‘Piaget's positicn regarding foreal consérvations is
available in the publicétions’of Brainerd (1970, 1971) and

Brainerd and Allen (1971a, b) .

In a discussion of conservation in terms of Piaget's’

overall developmental theory  Inhelder et. al. describe
formal operations as "characterized by Pypothetico4deducti§e
stfateg{ and the potential for utiliz;ng all possible
transformations of relations" (1966, p." 160). This
suggests that the truly formal operétionalnthinker should be

able to successfully perfora. all ‘types of conservation

™
prokblens.
*Congideration of both theoretical - and practical

. o
‘aspects

..‘v"
-t

problemas for use  in this investigation substance,/

. continuous quantity, discontinuous‘guantity,-z;&ght and area

s

at the concrete 1eve1;~voku!g”and»deﬂs}tyta£ the formal. In

anition one. 'Piagetian verbal réasOning problem was

included, as it afforded very guick assessnehg. of’ formal

>
) » v -

w

w." .

3ésu1ted in the selection of seven ‘conservation
- L4 .
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i

-operational - cegnitive bapacity. The Vygotsky Blocks vere
always adnlnlstered flrst owing to the length of the task,
; and the Plagetlan prohlens vere arranged in approximate
order of ascending dlfflqulty (as quoted above). bThe verbal

question concluded theﬁ@aﬁfery;

Instruments : : ' )
4
he_yydotsky Blocks @

Haterials: The Vygotsky Blocks have been described by

e LN

g

Hanfmann ~ and” Kasanin as follows -- "The experimental

: -1 .
,material consists.of 22 wooden blocks vkgying in color,

shape, height ‘and  size. There are five different colers: *

-

red, blue, yellow, green and white; six differenr shages:

circles, squares, triangles, trapezoids,'fexagons and ‘half-

c1rcles two heights:. tall blocks and éﬁat blocks"(3/4‘.'

in. and 5/16 in. respectively); and two siges of top (or
botton) area: large and small blocks (thejgi

surface approiina%egg 1 E i/3J ' sq.»in. - and 3/5
sq; in. respectively). AOn thenunder ‘side of each' fiéure
'ugicha is not seen. by the subject, is written.one of the
followind four«‘nonsense"iords' lag, g;g, mur, cev;
Regardless of color and shape, lag is. wrltten on all large
' tall flgures, bik on all’ large flat flgures,' Rur on the
small tall'ones, and gg!,on.the small flat/gyes ":(1937,-5;

521).

gg!igistrgtfon;‘ The adhinistrative..,procedure

'devised hybueece and Rosenbluam (1965) wvas adapted for use in

. \\\;‘ﬁs\“‘

Brea of top-

T
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the present study, as it permits unlimited time for the
subject to devise his initial grouping, an important
consideration in view of Vygotsky's developmental theory.

This method. is a slight godification of Hanfsann' and

. .

Kasanin%§ administration for children, which was bised on
Vygotsky's original Russian writings. The subject is
instructead:

There are four different kinds of blocks
here. - Each-kind has a name. This kind

of blcck, for instanpce (turning up the
triangular ®mur), is called mur. Your
task’ is to find these four kinds. .You
.might sta{ out by picking out all the\ .
blocks that.-you thipk might :belong to
this kind, mur. Remember that there are
just four kinds. of blocks.

\*After conpletibn cf the first grcuping, the subject is

asked: *

y 4 _Can you tell me why you pdt those there?

Y

~4
\

The block which is mcst in errcr Ts turned over and the

N e

This one has a different npage; +it is a
block of a different kind, ‘a Eik. We
shall put it here. I can’ turn only one
block at a time; the rest may -be right’
©rL wrong, Or sSome might be right and
some wrong. - You  must decide for
yourself if they shculd be left or taken
away. I am shovwing you one mistake.~ |
The rest may be correct or they may not.

=8,

1f the subject iéits for.futtbér instructions, the examiner
says:

-

* v ’ . i ° ‘a. . '

Iry again picking ,out all the murs. or S
you " .can try the (kind turned up) or any _

cther kind ycu like. :

.

A o \‘rq_‘:
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A nev clue. jis turned UEF by the examiner every five  minutes
for the nex£ 30 minutes thereafter. The first three samples
turned over should represent each kind of block. The
subject is then informed:}

NOw you have & sample of each kind. All
of the rest belong to one of these four
kinds. You must put each block vhere it
telongs.

All blocks turned ovef remain in this position, wit}f names
4

éxposed. After all blocks are correctly grouped, those with
nanesﬁitill hidden are turned over. The subject is then
asked:

How could you tell the blocks apart if
YOu couldn't see the names?

In what way are all the lags the same?
Why do they have the sanme name?

How are all the lags different from all
‘the ceys? Why dc¢ they have different
names? ‘

If the subject has not mentioned the size difference. to this
point, it is pointed out by, the examiner, and the subject

helped to find an adeguate)formulation ct the principlé.
Follouing. this, Freviously failed | questio;s are
readninis%ered. If th; sqbi?gé~£ail§#agg§j'he is helped to
fin% the ccrrecf answers and géde.gﬁffgpeat the definition

f
-l 4 -

. v S .
of edch group in terms of double dichotomy (lag - large and

~ v

tall, bik - flat and 1arge, aur - tall and fmall, cev - flat

‘and small).

-The tlocks are then turred over to hide the names and

reshuffled. The subject is told:

-

4

» . Now: that you ~know vuhaq&the different

.

r
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»

kinds of blocks are, see if you can put
. them back agaim intc their four groups.

This completes the standard administration; however, with
c;ildren specidl situafions often arise. These are to be
dealt 'with as follows: |

If S asks aLoﬁt the numker of blocks in a group, he is
told that they need not be equal.

If he asks.vhether the classificat%pn is logical and

&

~ /
If S is worried about "catches" or "foul play" he |is

consistent, he is assured that it is.

reassured thaft this is nct so. If S asks if there is a tinme
limig, he is told there is none.
If & begins tc turn the blocks over to solve the

problem, he is told "The names are written on the bottcm,

“ [4

but you must nct turr. the blccks over to read them". If he
resgponds “"Then how can I tell?" “He is told "Yes, but the

names :+ stand for something. There is some reason why the

'

blocks have the same name, and you have +to find it out."

L -

After several pufely random groupings or lengg%y ipactivity,

(hq subject may also be informed: -
The blccks have the sdame name because

_ they are thg same in some way. You must = v
. put together the .blccks that are the

same in some way: :

If § asks if some specific manner of:'classification is

-’ B

correct he is told:

It is uf to you to find out which blocks
belong together--I am nct supposed to
tell you; it might Le (color, .shape,
etc.) or it might be scmething else..

< he
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If the S does not begin work after initial instructions
are complete, he is told:

When you have picked out all the blocks
you thipk might be mut, I shall turn one
up, and you will see vhether you were
right or nct.

If S asks about a characteristic, is given the above reply,
and refuses to try without kncwing if he is right or wreng,

he is told to try the element he mentioned.

'If S hides the names of the overturned‘clues, or

~ groups them all tcgether, he is cautioned against doing so.

-

The Plagetl sks

—-- o
\

All experinental procedqres“wére taken from Goldschwid

(1967) with the excepticn of thg#lQpnservation» of density
(Btainerd and Allen, 1971b), the cﬁeck on the conservation
of . continuous quantity (Piaget, 1967b) and the formal
oﬁerations question (Piaget, 1961). These conservation
Jnethod; were chosen because they confdrmed'most‘ closely to
Piaget's ~original formulations, but had the additional

advantage of 'a cdear-cut rnumerical A scoring system which

yielded data amenable to statistical manipulationm.

]

. conservaticn of Substance 1Ha<cl

» nater;ahs: 2 plasticine talls (approximately 6 incheé' ‘
in circumference) of different célors but " the - same size,
k-3 - [N

shape,-and height. n ' ' -
~Administratio ‘The ballc are placed before the subject

\
with the gquery: "Do both balls have the same amount of.

-
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plasticine, is there as much fplasticine in this ball as in

this one?" If the subject dcubts thé equality of the balls

he is told to "make them the same."-

The examiner then transfcrms one of the talls “intc a
hot dog shape and asks the .subject, "Is thefe as much
plasticine in the ball as in the hot dog." After S responds

E. queries, "Why is that?" ‘The hot dog is then returned to
the bal shape and the procedure is repeated with
transfof:jzlzks into a pancake shape, and 16 little balls df
approxiﬁately the sanme sife. ﬁ

‘ . .

Conservation_of Continuous_Quantities

Materials: two identical teakers (250 millilitres, 9

- . #
inch circumferfnce), tall thin glass (250 millilitres, 5
inch circumference), a flat extended glass (250 milliltitres,

3 1/2 inch dialetef), and . five small gldsses 3 (§O

millilitres, 5 %/2 inch circumference), water, large plastic

pY¥cher. " B L
R ; o L ‘ - ) . ]
d i’ist;at;oni the two identical keak'ers are filled

with an equal amount of water (150 millilitres) and . the

‘chilad, asked the identity question' as above. 'After the child

is satisfied as to eqnality, vater from one pitcher is

S

succes%%vely poured into contalners of the varxous shapes

4
) -

cited above. . Follow1ng each transformatlon the sub]ect is

[

asked th “consergatlon questlon,‘"Is thgreras much_watep in -

this gla s as in this glass (or glasses)? th‘is that’h
l*

respondlng to all three transfornatloég the

L]
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child is again presented with the tall narrow glass,gﬁd the
. 4
. . . .. C
short wide one. He is givenp the pitcher of water and old
"Pour the game amcunt of water into each of these". . Piaget

(1967) Cconsiders this pouring task a gquick method of

discriminating between the true and "pseudo" conservers.

Conservation of Discontinuous Quantity

— s i -

»

Materials: as for . ccnticuous quantity problen,

substituting corn grains for wate

Admipistration: as for continuegs gquantity section,
-

excluding Piaget's "pouring" check. - . o

Conservaticn of Weight

.

Materials: as for sass prcblenm.

Admipistration: -as - for the mass section but' the

question is fphrased "Do they both weigh the same,ﬁdb they

¥

both have the same amount of weight? Or is one heawier?"

i 20> e —— —————— ——" ——— ————

e — —— -~

* inches), 2 cow¥s (1 in. tall, 1 1/2 inches lonéy, 28 cubes

(e x " x"‘;i-) .

¥

Administration: The examiﬂ@r begins:;V"Lgt's‘ imagine "~

o

that these two sheets of ‘paper are two fields of grass.

- »

We'll put % covw in each field. (Place in centre bflsheets;)
: ' L : : )

Now, does~eachyc0I have as much to eat as the dther?" If s
doubts, he may measure the sheets. E continues: "Let's - =

.imagine,this.blcck,isfﬁ barn. We'll p8t the barn on this

1]
]



.. 4o you think this will.gink?" "Why?"

4( T4
field. Now will each cow have the same amount fo eat?
Suppose we put a tarn on this other field. Now will each
cow ﬁave the sare amount to eat?2"

One, four and six barns are added successively to each
field. On one field they are arranged in neat rows touching
€ach 'other, cn the cther they are spread out haphazardly.
After each addltlon the child is asked if the cows have the

same amount to e€at. When all the barmns are added, the

|;#bject is -asked, "Why is that?2"

Conservati luame
nservation_of Volum

Materi ';§: as-in mass proklen.

. — —
.

Administration: as in mass problem, but the questlon

is phrased: "Do they tctﬁ\take up the same amount cf space,

do they both take up as ‘much roomz" _(Orlglnally from
Elkind's 1961 study.) . 4

- | - .7 .

ggg aticn of Den51t1

Haterlals. as in mass prcblen.-

.’-?'

Ad!?nlst tio s is sﬁown a plasticine §ailﬂand a

beaker full of uater'and a.sked'~

"Hlll th1s ball float dr stay on top of
“the water - or ull} sink. to the
bottop?" - - SR

B

.

“
P

Followlng the ansven,,lts 51nk1ng 1s demonstrated. The ha!&

is. flattened into a "raft" and S asked (in randou order)

~"Do'y6u'think'this ¥ill float?". “@hy?v -

3

-
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The raft is then returned to 25% of its former size, and S
is qﬁestioned egain."a final transformation is made so that
the piece is about half the size of a dime and the question
repeated.
Finaliy S is asked:

"Do you think that we wodld ever get a

piece of plasticine small enough so that
it would float (or stay on tof of the

water)zw (from Brainerd and Allen, s
- 1971) . :
Forpal Operations_Question

S is asked: : )
"Edith 'is taller - than Susan, Edith is
. shorter than Lilly; fo is the shortest
of the three?"
-From Plaget (1961) substltutlng taller ‘and short@r for
falrer and darker as -prellnlnary testing revealed the
'"falrness“ concept was confu51ng to youngest subjects. fThis

questloﬂ 1nvolves‘ verbal serijation, thus demonstrates
; N , : .

propositional formal reasoning, as opposed to concrete.

Validity and_R g.llity of the Instruments

..-

_All subseguent ~research on all measures in question
here supports théir validitj as 1nd1cators of J.eveliE of

cognitive sophlstlcatlon or conceptual development but the

nature of the. prdhleis render's rellablllty very dlfﬁicult to, e
<

egtablgsh.' It is cbvxcucly ;lposclble to Spllt the tests

into|'co-mpar halves, "_and as the tests reflgct
(igﬁgloplenta level it is»tbibe'eipected that.thef responses

T v . e

Lok

.,‘i“ , X
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v
o

of the 1nd1v1ﬁua1 subject ulll alter over time. Alternate

‘ forms do not ex1st for the ‘Piagetlan problems, as e€ven

RS
‘

Sllght cPange of material or metgod may alter the difficulty
2 thq’ item somewhat (Goldséhmid, 1967) . HOHever; a
pargllei form of the tygotsky Blocks devised be Semeonoff
3na ngrd ‘(19§2) yielded "suéh consistency-of apbroach" to
those An the original that this type of reliability may be

considered established.

Scoringjgf the Vygotsky élockg

The quantitativé scoring method devised by Meece and

Rosenblum was enmployed, with some minor ‘'modifications
heceésitat&ﬁ‘ by the greater range of ages included in the

present study (1965, p. 197,1%3).» This* included nine

~

measuresréé‘;ollous: v Jﬂg

T Time to the flrst hentat ve grouping: The

\

tlme in seccnds which 1apsed from' the. chfld's
i .

,;1n1t1a1 view of the hEOCkS to th point vhere

blocks were first groupe to'hig/he verbalized

-satisfaction. g ‘

¢2. '~ Basis for first groupingh' A statementof

St's first: ‘ténfative o hypothesls ﬁuwwfor

I “ . .
.Classification. - As the ., two mest obv1ous
1 | o : '

: R . ST , ‘
chatfactdristicsgof -thé klocks are their form and @
;fslor, these were used as theAbaéésgfor 1n1t1al

roupings. For quantitative purposes forn uas N
R L B TS .
a%signed a value of wjw and color of "2",

“ \

. ¢ ’ ° .
. S A -, . 11
: . W . . .
.w_ - - .
: . Moo



Inability to state a reascn for initial grouping
was scored "0". |

3. Total time to the solution of task: A
measure repcrted ir mingptes and calculated from
S's fiﬁst. view of T“the blocks untilkgrouped
correctly or the final tlock needs to be turned
over. Thf§ is a slight 'modification of the
Hanfmann-Kasanin methe®d which begins timing
righfjafter the instructions are given.

4. uumbe; of clueS»given;by E: A clue in this

situation is a block turned up so that its nmame

3

can be seen. One clue was given as a sample at

the heginning of the task, and others  wére

. , v ,
provided,_aftér’each grcuping, or the lapse of’a

period of time with no tentative grouping’ﬁ# _

evidenced by S. ) g

1

5. _Number of hypotheses attemptedi‘ The total

tlmes S was able to prov1dg a b1515r or grouplng
o

the klocks as he/che d,g; Téﬂ‘encdgrage . such

hypothe51zlng and/’dlscourage iganddy placement

without hypotheses, S was aSked to state the
. . . ’

,.ba51s for his/her grdupings after~eé¢h pove. ¥

. . . . : ) R
" 6. ﬂNunheg of \differept types - of hypotﬁes&sy

3

attempted: The total  number ' .of " different

_verbalized reasotmns prcv1ded by S for grouplng

‘the blocks as“hé/she dld g¢ g., " color, fg;m..k

. h
D P . . J
' . R BN o Lo
R . ; ; .
.

RN

17

o
a
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height).
) This siith scoring criterion was found very difficult
to put into practice as.Subjectiresponses conteined a, ver§
vide rangé of sebteﬁy varyihg reasoning. Since nc further
explanation of exact categories used by Meece and 'Rosenbluo”
was available, the differentiatiQDS' used by Penny in his
administration of the ngctsky Blocks uere'employed {Penny,
1951'p. 71, 72). These include color, form, height, width, ;;3
surface area (as evide;ced by‘reasoning such as "the bigness
of the top" - or matching tuo blocksrand‘referring to the‘
difference in top_sorface) }vcluue, patterns (fgtting' the
blocks together‘ tov nake(_tcuers ori designs) . They also
included poor fOros (matching a triangle to a ‘'trapezoid
because one is an_incomriete version of the otherf or use of

v

concepts such as number of sides, or angulariey)pl equality,

(blocks placed together beca;se of equality of. nunberTir;;ﬂ\\\

each group #etc.’) of numbers colors poor forms, etc., mrixed

groups of color nunbers, foras etc.; and primed categories

‘ whxch are used when the =ubject dlfferentlates groups on.the

-

basis® of minute varlatlons or nses f fetghed

rationaliiations.., As an exanple, if a subject placed,all

‘the white blocks together and said "I put then. together

[}
because they are all the same color", thlS was con51dered a
‘ ' W c Al

‘:coIér response. If. ee then made four groups cons1st1ng of

b

one 'uhité, ‘one green, one yellou‘ and one blue block and

vy
<

'fsald "They all have cne ‘of each color in them", he\was given,

(4‘;7

s L e -
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credit for a mixed colcrs res;cnse. If he then made groups

vith three green blccks in ‘each and said "They each have

three Tdreens;m " this was scored an equality of color

response. 'If the sutject then put together red, wvhite and
3 .

. 3

blue blocks with the reasoning "They gc together because

they make a dnion jack," a primed colo’ response has

f. Thus, ip ¢his illustration four color related
(] . ' )
onrses Were given, but they were considered four

diffe@é/t types of hypotheses for purroses of this scoring

‘criterlon.

. Ievel of verbalizatioh:. A tating of "1" was
%ﬁveh‘-s it the suhject could state the concept
1nvolved 1n the grouplng task correctly; a score
of 2w 1f~ the concept was verbalized after

'guidance from E~Aand "3" 1f the S was unable to

state it acceptably.

; Here, too, a slight nodificatton of Heece and -

Rpsenblum's criterion vas regulred. Many subjects'

' explanations of the prlnc1ple underlylng the Vygotsky Blccks
referred to "size. "‘ In . thls case' it was d1ff1cult to e

gascertaln whether the Chlld had truly understood thescorrect

«

concept of douhle dlchotony (h 1ght and uldth). Requests

for addltlcnal exrlanation 'usually resulted - in a slight

¢

varlatlon iih ‘wording of the same slze concept, thus it wvas
s,

»>necessary to score level of verballzatlon twice—-once on the

baSes of conprehen51on of the size concept, and once on . the A

[ - ) ' . ;

. . . . . . .
[ B -y .
- . . . - ‘
-
B P
- y i
v . s m— .
. - 2 P

' ) -t e
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double dichotomy prianciple. - “The numerical rating was

identical in each case; one point for a spontaneous

~

explanation and twc peinis for an assisted ‘response.
Subjeets who replied in terms of double dichotomy onlyA Were
assugmed to possess the size concept as well and were sccred

accordingly. , ' o

8. Time for final regrouping: ' The tine'y

recorded ,fn seconds, taken to classify thg,,s//%///

blocks again after having verbalized the concept -

successfully or having been told the concepta by ‘*\'
.EQ )‘ -

9.t Number of errors in the final re- grouping: -

The number of vrong placements ir the .
\ - . ?
. reclassification of the blocks during the second

grouging precedure.

r :
In addition' to the afdrenent@oned quantitative
measures, all subject “respcnses .vere also qualitatively

—

categorized on the'basis of VyQotsky's\denelopnental stageskf\*
by " the experlnenter and two 1ndependent raters. The Faters
were undergraduate unlver51ty students wlth some experience ~“'
.iin_ tﬁé‘ area .of develcpnental psyegology, but who were
Aunfamlllar with Vygotsky's theorles prlor to the experlnent{
;lThey vere glven coples‘ of ngotsky S book Thought_ and

“Lang_ggg' and" \fhelr attentlcn was directed particularly to
- *

fhe sectlop descrlblng levels of perfornance on’ ‘the Blccks

«ﬂr_'}(1962,‘ P 52,—8-1). on ‘the basis of the knéwledge gained .
M | Ly _ 4 S
] . A | « ‘ — o s

i
y
t
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from this exposure, the raters assigned each verbatim copy

" of the subject's responses to the apropriate cognitive

2 .

L N

stage.
|

Each rating was then transformed to a numerical scale

for purposes of sﬁatiStical maﬁipulation. One point was

assigned to' ‘the least sophlstlcated substage in Vygotsky's

L ]

ﬁxﬁtem, twe for the next hlghest and so on.

% One. other qualitative measure was used, as each

-

‘ SCQ;L.Q the glagetlan Tasks : t;” ~ . ;

individual‘grouping by each subindividual subject rated. in

terms of the most frequentlj occurring  level. This scoring

- . . - L%
procedure was devised by Stones and Heslop, (1968) and was

carried out the experimenter .alone.
: < P . !
: .3“;

. . . . !
4+ . B g ' ‘AJ( ‘ *

-
7

The q tltatlve scorlng method of Golaschmld (1967)

l
ias utlllzed for all conservatlcn problenms ‘ia the preseqt
J

study. ! ‘This -frocedure assigns ‘two scores ‘for_ each

jindividual transfcrmation on all tasks. B I /

7

1. Conservatron scoré& Two pc1hts uere— given for [

e o Lo

ueach correct response on the conparatlve portlon"

of the probilem.’ Inccrrect ansuers received zer:{

H

2. 'Explanatlon score: Twc polnts were auarded'@or’

»

an ahstract, couceptual respon=e (1 €. T“nothlng ,
vV o .
‘vas added to or subtracted from" the &substance =

. K [ - ‘

of _the object), one 501nt uas scored vhen the

£
.

provien: 1 Risaaie 5
points. I - . K\\

L

=
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. : ! o . :

* , child ofifered a "perceptual"™ answer (i. e. "It L

\ : . : - ) - R

looks 1like they are the same")§ and no points o

’ "
. - ¥ere given fcr "iagical" answers (i T oy
© teacher told me so") cr when no expianation at

,ali was ferthcoming. , L 2

In the casg of the density problems, wmany children

. referred to the weight of the plasticine in their

L J

ekplanationsvbut could nct supply further information when

‘queried. since it was difficult to judge theie-
N | - ~ . :
; ;j verbélizqtﬁon, two pcihts were given for eath ansver if the

s Eh%}d_!recognized that d11 three ;rgnsfoimations sank in the

- . - . .
f'A " 1 water "because they, are heavy" or "because they are heavier
\ (G . &g N k Y ~ .

- 'y . ‘ - - R . ’ —
\\\ than water", If the subject thought “only one or two

' transformations sank because oflueigbf, Wt 'vas apparent that
¢ N - - . R -

PO S .
he" did .net fully understand the” concept involved; thus a
o ‘\ urt s,' : s . N '
’ s~ . SqGore of one vas awarded for each such response.
B ' V¥

_dcores were added together for all parts of each

“to  yield a sindle task total score. Three overall

totals were then ccmputed; |
v \\\'_’. i
TS: the total of all conservation scores

TE: the total of all exﬁlanation scores -

TT; the sum of TS and TE \
’Eéc# of theéé measures was lfutther divided into “subtotal
"scores fgr the doncrete operations problems and {he formal
‘opexatipns tasks, resulting in TS(c), TE(c), TT(c), TS(f),

fﬁ(f) génd T$4f){: scores on the substance, quantity; weight

N
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and area conservation problems were included in the concréte
section, and conservation of volume and density in the
formal score.

~

Also, Piaget's verbal seriation questibn earned two

points for a correct ‘answer, which was added to the formal

conservaticn sccres. Zerc points were given for an

erroneous response. No explaration .of this question was
required.

Each conservation response for eacg\subjectlyps then
qualitatively judged on the basis of Piaget's descriptions
of conservation attainment and overall deveiopnental stage

theory (1957, 1968 etc.), and the total number of concrete

and formal «ccnservations ccnputéé for each child. Those

v

"subjects who consef}kd on less than three concrete tasks (of

.five) and who failed two or nc%e of the formal probleams (of

three3 vere judged to be{at the pre-operational level of

(3 .
cognitive develcpament. Chil&{en vho conserred on three or

‘more of the concrete tasks, but less than two in the formal

realm were considered cperaticnal thinkers, and those who
< .

- -~

scored 4 or 5 on the concrete as wéilras 2 or more on the=

formal vere rated at the formal operational stage as was the

case with the opumerical scoring. Each response vas
evaluated twvice--once considering the comparative response
only, and once consideriag the explanation given for the

phenomenon as well.

The overall performance of the younger subjects (aged

N, .
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oA .
ks,
g

4-11 years) on.each conservation task uaé then clas§ified
according to, categcries devised Wy Liftle (1972) to
correspond to Piaget and Inhelder;s (196“) three stages of
conservatipn acquisitiogﬁ These are:
(1) Randomnm .actions;‘ seens tz 1ack conpf;hension of
basic concefts of “nofe" or "the same".

(2)'Upderstands basic concepts but makes .global

undifferentiated responces. '
(3) Negatiye, "silly" and tangential behaviour.
(4) Perceptuall attribute and wunable fo explain
choice. ‘ ‘ ;
(5) Perceptual attribute and explains reason for
choice.
(6) Makes comparisons using fingers or pencils to
"méﬁéure“.
L
- (7) Changed answer when queried, unable to explain
why. )
(8) Changed answer 6n query and can give reason.
(9) "Knew" correot answer on first gquestion and

A

unable to give reason.

V4

‘(10) "Knew" correct answer cn first, quéStion aﬁa cculd
give explanat on,

(Little, 1972, p. 1028)

Little asserts th&t categories 1,2, and 3 are indicative of

Piaget's first consérvation level; categories 4-9 inclusive

correspond to level 2 as they shov understanding of the task

J.

— AN

~ ~ 3
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L]

but intuitive reasoning and/qr usé of single dimension
comparisons; and category 10 assumes the third ’Pnd final
lgvel of concrete logic, .as ' the child is eitﬁér able to
explain or demonstrate his chcice.

) Finally, all subjects' explanatioﬂs Qf cgnservaiiog

vere classified.in the manner of Papalia (1972) anddﬂrainerd

(1971) into the following categories:

Papalia's Systega(1972, p. 233)

(1) Inadequage ratjonale: Based upon the immediate
perceptual features of the tasks or irrelevant statementé.
(2) Reversibility: "You can put clay back into a ball®
€tc.

(3) Statement of the operation performed: "We Jjust

flattened the clay so it is just the same" etc.

(4) Addition-subtraction: "You didn't add any or take ' any

awvay". | |
(5) Compensatcry-relaticns~-proportionalityz “"That is
longer and skinnier, but this is shorter and fatter" etc.

(6). Sameness of materials used: "It is still the same
e . )
clay" etc.

(7) { Reference to the previcus state of equality between

stimyli: "We had the same ascunt before, so we still- have

'
L]

the séie}nbw"[ﬁ M
(8) Counting: "There vere about 50 al. before, so thers is
“$till the same now" etc.

‘Brainerd's System (1971, p. _472)

5
« . ¢
A IR
&
*

-

-
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(1) Inversion ' reversibility: the fact that percegtualx

deformations could always be reversed.
A Y ’ ‘ ,

.. > Ly

(2) RecipRocity reversibility: the fact that changes 1in

"

certain dimensions were compensated by changes in related

dimensid%s. Equivalence explanations ("They are just the

same") also fell in this category.

(3) Addition-subtraction: the fact that nothing Hés added
to:or remwoved from the <stimuli. (from Braineré and
Brainerd, 1972). :
(4) %The .}ourth category 1is conceptuallyf/;?}elevant‘
Sxplanations which althgugh they are not-based on “simplé
-perceptual feetu:es OE "the .stimuli,  nonetheless are
irrelevant to why conservation actually obtains. For
examp}e( "It is the weight that makes it\ o," doesAnof
expléin‘either volume or density conservatio;ix
(5) Perceptually irrelevant: mention of - . deceptive
perceptual features. " |
(6) Don't know: no fésponse'
Botp‘ of theée claséificaticn prdcedure§ were ,used because
~ Papalia's seemed particuiarly relevant to the concrete level
,éonéervaticn problems} and Brainerd's encompassed more of
" the " formal operational, concepts. Thus,ﬂ the three-

N . Ty ™
quglitativgfqlassifications'emplbyed corresponded roughly to

3 ﬁfééet's
ca D0 ey

‘:Qppe-opqrational . to concrete-operatipnai/"period;ﬂpapalia's
) Y .. / .

. the opefational,tg;thg formal logic, étage, and éﬁainerd's
e ' - o

~
~

iy

iajor developmental stades; L&gtiefs cqggréd vthec;i'
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the formal level itself.

’A .
> ! .

¢

Statistical Analysis

Initially t%e means and standard deviationi of all
quantitative scaores for both the Vygotsky and the Pi&getian
data were computed by each age and sgx group, as well as the
entire sample.” A t test was then carried out on the male vs
the fgmale scores. 1in each task area to ascertain if any
significant differences existed between the responses of the
sexes, thus testing Hq;a The scores for the whole sample
were used in these tests'és~cpposed to calculating'seperate

contrasts for each age level, as the number of subjects of

each sex at edch 'age- was deemed\ too small to yield

meaningfuf statistits;(N=U).

‘Ng\sdg:ifijiztzg}iferences were found between male and
\ 4 Chapter V; So the sccres
of. both sexés were combined .for all- subsequent analyses.

\
AN
This' yielded a group of eight subjects per ‘age level, thus

it was\consiflered deSirable to .test for significance Jf

diftérenc - in  performance between age:groups for each task

in the battexy. 1Testing the fine distinctions in responses

be tween subéeguent ‘years foT‘ H3 . ~provided valuable

information on the manmer in which concepts ‘vere ‘.attained,

which is of prime importance  to any -consideration of

©

developsmental stage theories, ' such - as the . present

S . r & L T LS \
investigation. : ’x:; ' ?*%



- 88

»
Al
.

Analjsis of variance was chosenh as the best method of
comparing age levels in spite of the fact that some of the
A

data were not. o¢f the interval or ratio type. 1In féct, a
parametric BReasure was specifically,sélected because "that
test Qill be mcre powerful than any ether in‘rejecting Ho
"when it is false" (Siegel, ’1956, E. 19), thus it affords
the greet;st-.accuracy_ of rpredistion. _Use of,analysis of
“varience asSQnes that the'variables in question are normally
' distributed in the“pqpulatienv from whrch the sample is
,'drewq, thgt popélétién variances are equal, and that the
effects of tte verious fectors‘oh the total variation are
additive (Fergusgnyi 19§6;.Guilford, 1965); In the present
case the first\assdnptiqn‘is clearlf not met, and the cthers
are‘pnli'roughiy's;tisfied.\ However, Ferguson assures that
. this “is usualLy the case ulth/mcst real data, and suggests
that analysis of variance has the advantage that "reasonable
departures from the ascumptlonc of normality and homogeneltym
may occur wlthcut serlously affectlng the valldlty of the
1nferences drauu tron the;data"-(1966,‘p. 295). Departures.

L4
‘fron the above assunptlons lay be so-euhat conpensated for

by employlng a  more :190:06; crlterlon for reggptloﬁ of tﬁ?.
null hypothesis, thus the Scheffe nethod cbntrast'valrdeened’
‘most sultable for present ~purposes. Tbls test hag\the
hlghest prcbablllty of Type I error, so 1s llkely to yield

fevest 51gn1f1cant dlfferences. For this reason a lower’

leiel of significance is often used in conjunction with the
’ J
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Scheffé, however this procedure was not considered for the

present study becauseutmost rigor was required. Thus the

+

tnagitional .05 and .01 level§ were used for the analysis of
varian&é\\\iii///ﬁﬁ—“\ill other statistics wused in this
investigaéion. .

Analysis of variance was the nmethod of choice, ﬁ@r
comgparing performance at various ‘age 1evéls, but it céulﬁ‘
not be used on several variables- because there was no

. , v

variance at some ages. This tended to occur particq}arly on

the Piagetian‘<{asks, vhere all of the younééét subjec£s

wvould féil the problem, and all of 'the oldest ones would

pass. Even one instance of zero variance would render the

entire matrix for analysis of variance invalid, as each age

level is ccmpared with every other. In this case,

individual t tests were carried out jusﬁ betveen adjacent

age levels on the “variable in questigh, using only those

ages where variance occurred. Although a t test ié actually

one specific case of énalysis cf variance; it is not nearly

so robust, espeéially in conparison‘to the rigdrous Scheffe
~ contrast. T'tésts»are also less independent when jsevetafn
are employed on the same variable, so obtained results must

be interpreted with more caution.

Honogeneitj of variance was always "tested for each
variable, usiﬁg the Hartley'Test in the case offanalysis of

variance. This test is described by Winer as "sufficiently

sensitive" for the robust F test (1962, p. 94). Where
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variéncés were not homogenious, analysis of variance was
'abandoned; but in {he case of thé t test, a mOdified
stati§tic (the Welch t prime adjustment) was used. |
Analysis of variance and/or t tests have been esployed

by other invesiigators on similar data (Brainerde ‘1971;'
Goidschmid, 1967; and Uzigris, 1964) . Uzigris acknowledges
that her data dc nct meet all assumptions for ana}ysis of
variance, but concludeéithaf this fact does not invalidate
the rocédure. 8

’E Comparison of the Piagetian data with _£he Vygotsky
results (H; and the virtual raison_d'etre of the study) was
unfortﬁnately complicated by the ,féct tﬁaf the Vygotsky
.scorés vere not additive and thus yielded no total scorgé.
tls vell, many different types of measures ﬁere invoived
(time 1in seconds, number Qf occurrences etc.). Hence thé
Vygotsky variablés vere notJeasily contrasted eifhér to the
Piagetian data .cr tc,eacp cther. As a result, Pearsonian
correMtions emerged as the w®most suitable measures #3£¢
coiparing the various aspects of all cognitive tasks. The
present datt‘ meet all assumptions required for use of
Pea£§9h r; as the scores are_gudﬁtitative; the trend of the
‘relationship beﬁueen all variables is 1linear (because the
séores on all tasks are assumed to increase as a function of
.agé), and the distributions of the variables need ‘not be
noreal (Ferguéon, 1966; Guilford, 1965) . Pearson r's were
thq; ,6S;pqted betﬁeen_ all gquantitative scores, all age

»///'

’
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levéis and the raters' judgelents of the supject's errall~
Vygoisky gpefformance. These judgements were transformed to
a corresponding numerical system ranging from a score of one
for the lowest level, to a écére \of fourteeﬁ éor the
highest. 1The reéuiting wealth’ ¢f correlational data yielded
information relevant to H,, Hl' and 36' as well as a measure
of inter-rater reliability. Probabilities that r=0 were

also computed,‘aﬂd the .usual  ,significance 1levels applied.

4 ,
Similar c&rrelatiénal‘ procedqures have been carried out b{/{ A
other investigators in the area (Meece and Rosenblum, 19653

Goldschmid, 1967). ~ ‘ \ . ™

'

A step-wise regressicn analysis was iggrfiedr out

separately 'on the Piagetiap and the Vygotsky data to
“detgéiine thch measures Qest predicted mental age in each
sysien. In th? case of.the Piaget results the‘total sccres
for each task were used, and the ten.$COring.variables forv'”.v 3
the Vygotsky Blocks ser¥ed aS’Euitéile measures. A similar
type of analysis (the wﬁerfy-Dool;ttle ggthod of test
selectioq)auas useé.by Meece pnd Rqsenhlum ({9657. Step-
© wise analy;is uag judéed superior to‘nﬁitiple reg}essicn féf
present pﬁrppses Because-it has the aQVantigé of considering

) .
all variables in gquesticn - after each stage of analysis,

rather than eliminating each successive variance - as/ it is

computed. \;’,;—f’*'f’,'~ w. ’ T
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6;3
~Scalogran analysis vas  applied to Piagetian
conservation data by Uzigris /(1960) for purposes ~ of

obtaining an index of the sequential attainment of various

) : . .
types of conservation; thus, this technique seemed an ideal

‘method of éexploring Ha; BS and developmental scale theory in
\

general. As the sanple size exceeded the nminimunm

- ’
L2

requirement of N#100, and the Piagetian results could be
scored dichotomously by assigning a value of one for a

success in a particular task and a  value of zéro for a
/ . ¥ .

failure, the assumptions of scalogram analysis were re¢adily
met. The Gbodenough‘method'of Guttman's Scalogram Analysis

wvas employed on twc criteria of Piagetian success, one

considering the subject's explanation of the conservation

phenomenon, and. one considering only the subject's initial

[

judgements. Responses to the Formal Operations Questioﬁ

vere,inéluded in the matrix as well.
The level of difficugty of the various Piagetian tasks

(Hgy‘ was  further invés;igated' by .'nornaliéing the
' distribution of scores for each are; of conservation. At
transformation ‘Qés‘ performed }qn,’all rav scores for ea¢h
tas;; and the resulting disgribuéﬁbns ranked in order off

their transférééd means. Gcldschnih (1967) glso used this
znethod of co;pafiﬁon. | L |

All of thémébove methods ofv analysis ierevvperforned‘
;ith« the aid cf° conputing services availﬁble; at the
Universify of Kiéerta -using -prograams dpéuiéﬁ%ed by the

[' g‘ | L
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Diwision of Educatjonal Research Services. In addition,
seve;al measures cf frequency oistributfon vere ‘changed to
:percentages-’by hand calculm{c; for purposes;of constructing‘
?)more meaningful £ables of results.. For‘fhe.Piaget data, the
percentége gf subjects passing each task at each age level
vaé ascertained both in terss of conservation or judgenent

scores, and explanation scores. A subject was credited with

,success on a given task if he replied correctly to at least

]

tvo out of three §ub£ests, or at least three out of four, if *

four parts‘!ere involved. Judgement and expianafion sccres
vere considered independently. The percentage' of subjects _
at each age level fallipg at each Piagetian stage'ﬁas also.
determined far both’explaneticn and judgenent scores, aﬁq
the percentage cf subjects presentlng iarlous tjpes of .
explonations for coneervation’yaS'conputed in the manner of
Brainerd (1971),4Fpapalia (1972)7‘aq§ Little (1972). These
frequency computations yielagd information relevant to \ql
and Hg. R B | o,
The percentage of resp!hses to the Vygotsky Blocgg
falling at each Vygotsky stage was found by placing each

grouping of every subject in the approprlate level, as

Stohes andiﬂeslop (1968) did. The percentage of subjects at

]each age level with nc errors in the final. regrouplng of the Ko

Blocks, the percentage xho -Were ahle, to verballze the

concept folloving exa-aner assistance, and the percentage

who spontaneously stated the concept ‘involved . vas 9155 L

i)

L.
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[
ascertained, to permit comparison with Meece and Rosenblunm's
(1965) resydts. This. information provided additional

- insight irmrto Hy,-



. Chapter V'

Results and Discussigﬁ

“ggsﬁlts Obtained From the .Vygctsky Investigation-

A summary of the t tests carried out begueenﬂthe males
and felales'in the sapple is fcund in Table 1, with the’
corregponding F ratics fepbrted in Table-2. The F scores
‘are all indicative, of homogeneity of variance, thus the t
test may be considered to We appiopriatély'applied here, as
the ;o;t‘crucial assumption underlying use of the test is

. v
rsatisfied. Nq sjgnificant sex differences emerged using
either'a one or a tvo tailed test, so tpe results of both
groups were combined for all subsequent analyses.

The ‘intéﬁgcnrelat;ons among all tﬁe Vygotsky‘scoring

‘variables are ‘'ccntained in Table 3, 'as, well as the

. [} . . ° . .
correlatipns betueey(the scoring variables and age. Of the

. L~ . .
- correlations computed, 34 are significant at the .01 ‘,level

ahd’f;\ are sigpificant at the .05'.ievel, All scoring
varigbléé'co;reLAte ﬂighly significéntly‘uith.age, witho the
exception of “Nunéerk of Hypotheses Mentioneéd." - _Ihis
variable.)hlsd ébrrelatesﬁ.significantly vith the fevest
number of other scoring dimensions, as it does not gppe;r to
be related to tﬁe ;ile taken to form the first g;oupingt the
ﬁ;evel of_.verbalization achieved, . the fine'tO"regroup the

blccks, or the number of errors in the final regrouping.

95
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The total time taken to solve the blocks did not correlate

with either the time or basis of .the initial grouping, or
with the  number of d;ffezegt hypothesés mentioned. This
latter variable was also independent of the number of
examiner clues and the time tc the first gro?ping.

The strong felatipnshi S\ between age and the scoring
variables ©provide confifmaticn ‘of all aspects of HC
excluding section H. 'Althquhva greater number of different

\ <
hypotheses are presented as a function of increasing mental

age, the nu;ber of hypotheses per_se does not change
'significantly with age; Thége correlational findings
compare favourably with those of Meece and Rosenblunm (1965),
but the original ihvestiqators did not. obtain sigpificant
results regarding age andmnunber of clues or total time. A
general trend \in the hypothesized direction did‘ emerge
‘hovever.. Meece and Rp#enblun felt thaf‘all variables which |
cdrrelated highly with age, and all those which were
" relatively independent of other measures should be included
in the Vygotsky scoring battery; which seems a reasonable
criterion. On this basis, all ten scores emerge as suitable
detéruinants cf perforlaQée.: *

* As all nmeasures may be appropriately retained in the
scoring hattery, ‘atheuw next major consideration is
determination of whlch of\\he ten variables best predlcts_

lental age. stepulse regresclon analysis (Table 4) was

eaployed for this purpcse. Level of. ‘verbalization regarding



o . o
o
—~
- : . *TPAST T0° 3I° JURDTITULTSxs
, : .Mm>mﬂ G0* 3e JUBRDTITUDIS
e . / .
8TLTLZ 2 pPTL9ED"LY £E€6%00° 8EE€906°0 0Z6ET0°0 burdnoan 3satTg 03 SWTL
TLL6SZ°2 TI8LTIE0" LY ZIL6TO" LTTETI8°0 ¥0Z9S0°0 burdnoxs 3saT3 FJO SsTsed
8158VZ°2 690ZT0°L9 616220° 008L6L°0 L00990°0 pauoTjusn
, sosdylodAH 3JOo IaquMN
YSSLEZ T 8Y1686°99 . Ly00¥%T" 9L8%ZS"0 9L2L0%°0 (AwojoyoTp afqnop :8I) |
. . uoT3eZTTRqIS2A JO T3A97
LOLOEZ 2 10T6¥8°99 8S881TS"° £0802Z°0 GS8IBTIS'T futdnozboy TeUTd
. * uT sxoxaxyg Jo IQUMN
96G9€Z°¢C €pZ0EC°99 6€€99L" 0ZSB8ET"0 SZTSOET T awt] Je3jol
vsvosc -z v06£9S5°S9- 8SLLYL" T $222LT0°0 €T9¥20°S putrdnoan [eutlg Io3 STy
£62562°2 ' 9HT9T18°€9 859%15°¢C #x02L600°0 6996%6°9 - s9s9Y30dAH
o JUDI8IITA JO IdqUMN
TE6T9€°2 88V T0E " 19 Ss8ZVZ "8 xxTT0000°0 (LBTETS T senTD IsuTArexdy “FO I9qumN
o S -
1958862 £€98GS0° €S £€98S0°€S (9z1s :81)

»x000000°0 ZSEZ6T°STIT
, “ UOT3RZITRAISA JO T9AIT

X po3oTpeoad 3o I0J pPa3xunOdIY I0J ﬁW“CSOUU( To4A97] QSHM>IN\

arqeraes
I01X9 pIepuels oSdueTIRA [PIOL JO § SoUBTIERA JO § Ajrrrqeqoad

- SHTIVINVA AASLODAA ZWB.EO&& H9Y ONILOIQIYd NOISSTIDTY ISIM-dILS

Ty FTEVL

R



101

size considéiatiéns, the number of exaniher clues, and the
numsber of di{fereht hypotheses mentioned ail contributed
highly significantly to the total variance, and the time
required for the final regrcuping predicted at the .05
1e§§l. - Level of verbalization al;ne accounted for 53 fper
" cent of the Varianée, "and all four of the significant
Reasures yielded /65‘ per cent of the total. Meece and
Rosenblum alsq cbtained four significant predictors using a
slightly digferent statistical procedure (the Wherry-
Doolittle method "of test seiection). In their anélysis as
vell, lé;el of verbalization emerged as the most important
factor, with "Final Timé" alsc contributing significantly.
In the present study Meece and Rosenblum's "Level of
Verbalization" criterion was broken up into two parts, as-~. .
the meaning of the original Reéasyre was rather obscure. The
ma jor age predictor here was the verbalization of the size
princigle,‘ with "dcuble dichctom;" making a wmuch less -
significant cbntribution. Since the "size! vériable’
corresponds  so closely to Meece and Rosenblum's results, it
" -seems probable that this method of scofihq "most closely
resembles the otiginal measure. The time for fﬁe first
grouping and the basis cf same uere the :eiﬁihing important
~ predictors 3n' the earlier study, which is in contrast to';di
\present fesults. N

In viev of the fact that the present investigation

involves a ~larger number of subjects (104 as opposed t¢' 50
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in the Heeée and Rosenblﬁn study) and a much greater range
of age 1levels (13 vs 2), these results may be legitimately
considered the ‘lore accurate assessament of variablés
predicting péntal age. Both investigations do agree
strongly that "Level of Verbalizétion" accounts for the
greatest proportion of the variance. Meece and Rosenklum
suggestﬂthat this finding indicates "development of verbal
proficiency is the mcst inpox£ant factor in the development
6ﬁ§conceptual thinking™ (1965, p. 201).

Meece and Rcsenblum alsc consider "the two . variables
wvhich best predict age _to ke of prime importance in
assessing overall level of ccnceptual thinking. on' this
basis, they feel ability to state the principle invol;éd in
grouping the blocks provides a verbal criterion of success
on the Vygotsky task, and ability to regroup theAblccks}
iithqut error ptévides, a peffornance criterion. The
percéntages of subjegts at each age level_ih'thé;present
stuhy vho solved the Vygotsky problea in accordance’ with
each of these criteria are to be found in Tables 5, 6, and
7. PFifty per cent of thej7 and 8 year olds, 87.5% of. those

aged 9-13, and 100% of the 14 and M5 year olds vere abl%to

. . successfully regrcup the blocks. Seventy-five per cent’ of

.the 14 and 15 year olds were able to spontaneously state the

conoept involved. invthe'problei, and 75% of those aged 7-9
were able to verbalize the undeilying principle 'yith

examiner assistarce.
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TABLE 5 ' .

PERCENTAGE OF SUBJECTS WITH NO ERRORS
IN THE FINAL REGROUPING OF THE VYGOTSKY BLOCKS

Age _ Males Females Total
. % 3 %
. N
4 years b o 0 | 0
5 years ' 0. 0 0
6 years 0 0 0
v
7 years . 50 50 50
8 years , ' 25 75 50
9 years . 100 75 87.5
10 years 100 75 87.5
11 yehrs ' 75 100 = 87.5
12 years ‘ , 100 75 87.5
SRR :
13 years - 75 100 87.5
. ‘“,}., . |
14 years : ‘. 100 100 100
15 years R 100 100 100
16 years o 75 100 87.5
' o
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TABLE 6
PERCENTAGE OF SUBJECTS WHO SPONTANEOUSLY STATED
THE CONGEPT INVOLVED IN THE -SOLUTION OF THE BLOCKS
Age \ ’ Males Females Total
T ) L3 % LI
4 years ' 0 , 0 0
5 years 0 0 f’g‘
SN ﬁ?n ,
6 years : 0o 0 0
-+ 7 years 0" 25 12.5
8 years s , . 25 0 12.5
9 years C 25 25 25
10 years ‘ ’ : 50 .25 37.5
: . - f
: wd oL
11 years : 75 ;gr;»-,,z,_f;- « 20
. - . : . I';.‘c,A % ‘. B
1@ ears . 25 < 50" %?3’9:5
. * T e
- , o €
. w G :
13 years 50 75 4 62.5.
14 years | | 50 100 75
15 years . 75 75 75
16 years ) 75 25 50
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TABLE 7 *

PERCENTAGE OF SUBJECTS WHO WERE ABLE TO STATE
THE CONCEPT INVOLVED IN GROUPING THE BLOCKS
FOLLOWING EXAMINER ASSISTANCE

¢

105

Age o Males Females Total
/ ‘ 3 3 %
,A/“
/
) 4 years ' 0 0 0
Siyears . . 0 50 25
6 years ' S 0 - 25 2.5
7 years 15 75 75
' &
. N oo E R . ‘\ N
8 years 75 75 75
" 9 years . 7% 715 75
10 years : ' - 50  -75 62.5
11 years o '“u - | 25 75 50
. ' o - &
. ' \ ,
12 years : s 75 50 62.5
. . - a
13 years . . - 50 25 37.5
- o » :
14 years . .~ 50 0 0
. s J
15 years . | = : . 25 ‘.25 25
16 years ' 25 75 50
4 - - - '
- X RS
e ooy
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Thesﬁ results are in sharp- contrast to those reported
‘ 1n Table. ﬁf vhich illustrate the percentages of subject
{esponses to the Vygotsky Blocks falling .at eeCh major
Vygotskifstage. These figures were arrived at by rating
each fndividual subject grouping on'the basis of Vygotcky's .
own descrlptlons, in the mgnner of Stones ‘and Heslog (1968)-.-“
Here qnly 2.75% of the groupings made by 7 year olds vere of
the ty?e indicative cf the highest level of thought, and the
saximum percentage of fully ccnceptual reasoning vas 68.6%,
vhich occurred at 15 years. Present findings seem tq be iu'
keeglng with those of Stones and Heslop, who found no Phase
37grgupings Prior to age 8, with a gradual increase to about
4o% ht :their 'naxiluu ‘age of 11 years 6 .nonths. The
dlscreganc1es betueen the success criteria of 'ueece and
Rosentlun\ and‘ the cccurrence of Phase 3 grouplng is
particulatly apparent at the ycunger age levels, as 75%,
50%, or 12 5% of the 7 year 0lds "succeeded" on the ngotsky,
blocks on the basis Of vanouc crlterla, yet only 2.75% of
*‘thelr »solutldns were conceptual. -This suggests that <

iy
%

vperforlande on these 1nd1vidual scorlng varlables alone does

4

dﬁ;not necessarlly /}eflect- conceptual thlnking, even 1f they
are the best predlctorsu1n the battery. Stones (1970) notes
that abllxty to ccrrectly tegroup the blocks is more a‘ test
.of short*tern nelory than of actual conprehen51on of the
. na ture of t@e\;ask It could also be argued that lenory is

a major factor 1nvolved 1n stating the concept Ulth exaniner
f!'“"*? N '

¥
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TABLE 8
N i . .
PERCENTAGE OF SUBJECT RESPONSESégO THE VYGOTSKY
BLOCKS FALLING AT EACH MAJOR VYGDTSKY STAGE . .7 )
Phase of phasc®f
Syncretic Phase of Cohnceptual
ge Images Complexes Thinking
Q % % %
_ |
4 years 46,125 53.8‘Z§
S years 46.50 53.5:0
6 years 50.0 50.0
7 years. 10.625  86.625 2.75
4
8 years 26.625  65.125 '8.250
9 years’ 1.625 67.625 30.750
10 years 3.375 62.50 34.125
“11 years® 3.250  62.625 31.00
~ - 7// | g V
12 years 5.50. - 38.50° 56.00
13 years 4.125 _ 45.0 50.875
14 years e T3.375 0 44.250 '52.375 -
15 years - - 4.750. 261625  © 68.625
16 years  4.875 39.6/2'5 'wr 56.750
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assistanoe, as often the subject is virtually tolddthe
underlying principle. Since there is frequently somewhat
less straight repetition than in the regrouping procedure, a
more realistic estimate of success is obtained. The ability
.tq,spontaneously state-the concept involved in the blocks is
angﬁndeniably appropriate measure of)task success, but it is
clearly a much more stringent criterion than either of the
other two snggested variables.
.Table 9 showvs the percentage' of subjects at each age
"level falling at each major Vygotsky stage. Subjects»uere
categorized on the basis of the level assigned to each
individual grouping, by placing them in the level in vhich
most of their groups appeared. For example, if 25% of a
- subject's groups were indicative of Phase 1 (syncretjc

3

ilages), 50% were of the Phase 2 (conple«es) type, and . 25%
vere conceptual, he vas rated at Phase 2. Overall, Phaseiz
eperges as most dominant until 12 years, when Phase 3 gains
majority. Interestingly, Phase 1 is never dominant,

although 505 of the six year »olds operated in ter qJ

syncretic 1lages. This findlng supports the work of Sggnes

‘ and Heslop (1968) vho found even less evidence of Phase B

thought. _ Tahles 8 and 9 reveal that even the ‘IOSt
sophlstlcated subjects do use cther levels of . thinking*<as
vell, which is in accordance nithVygotsky's theory and is

alsq horne out by Stones ﬂeslop.,

ﬁonpar;ng Table 6 vltydaable 9 reveals that a number

.’,.

3
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TABLE 9

" PERCENTAGE OF SUBJECTS FALLING AT: EACH MAJOR VYGOTSKY

STAGE ON THE BASIS OF LEVEL OF INDIVIDUAL RESPONSES

Phase’ of Phase of

_ . : Syncretic Phase of Conceptual

Age o ‘ Images Complexes Thinking
2 % %

4 years - "; - | | 37.5 62.5

5 years . ' ..'\.'}‘ o 3]*5 62.5 | )

.6 years ) 50 50

7 yeéfs ] ' . 100.

8 years ° % 12.5 87.5

9 years r 87.5‘ 12.5
10 yeérs . 87.5 12.5
l; years S &
12 ;éhrs . e | - 37.5 62.5
13 years : ';";#; a ,  “25 i ?5

14 years ' ‘ L 31,5 62.5

15 years = . ‘ S T s 75
16 years A TSy e 3105 62.5
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of subjects whc are able to spontaneously state the
principle involved in the blocks are not operating at the
Phase 3 level, 'and a rare few who use a majority of

conceptual groupings did not spontaneously verbalize - the

/» T ——
(_rule. This suggests that ability to verbal%ze cannot be

considered a completely fool-gproof <criterion of Phase 3
thinking, although the two variables correlate at a highly
significant level. |

The percentages of subjecté at each age level placed
in the various Vygotsky stageg'by the raters are included in
Table‘10. Figures for this table were based on judgement of
the subject's overall perfcrmance 1in teras of Vygotsky's
original criteria. These subjective ratings were carried
out enti;ely indgpendently'cf the gquantitative scoring, as

only the writer was aware of the type of criteria on which

[
~

other »sébres vere based. - qurelations betwveen the raters?*
judgements (Table 11) wvwere highly significant (.57 or better
in all’cases). This sdggésfs that ényone reading ngotsky's

description of his stages can re&ianll/%ssess performance on

the Vygotsky Blccks. 'Here again, Phase 1 thinking never

dominatés, and ‘Phase 3 comes to thé fore at about 13 years
] i .

of age. Ccamparing Table 10 with Table 9 reveals a"gqnerally

* Ny y
similar pattern‘ although fewer subjects are placed in the

Phase. of Syncretic Images, and the raters tended to award

)
¢

Phase 3 at'a younger agde.

Variations between these two methods of assigning
. Y S :
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s%;r}p;gQ%ﬁw&x
TABLE 10 ;4 ’ £ G oy oy
PERCENTAGE- ug@}ugq pyACED AT EACH MAJOR
VYGOTSKY STA RATERS
Phase of Phase of
- R Syncretic Phase of Conceptual
Age Images Complexes Thinking
% % )
' 4 years ¢ ] 100
5 years | 25 75
Y
6 years 50 50 \
7 years 75 25
8 years 75 .« 25
9 years 75 25
10 years 37.5 62.5
11 years 75 25
12 years . 62.5 - .37.5
13 years 37.5 62.5
ey .
14 years . 37.5 . 62.5
15 yeérs 100
16 years 37.5 62.5




112

¥89° | . €4 x93

€89 SL6 . A JECEE
| €89°  SL6 - 286" : _ : | 4 x03®

| 13 2 9€5 " - 815"~ Lzs - 10113 Teutd Jo io

TLE"- T4 AR (Y4 A 43 AL butdnoxbsy Teurd I03 suty

L29° - 9gL" - 1L~ T1zL°~  (AwojoyoTrp @ |
8TqNOp :9I) UOTILZTIR]IDA JO [9A9T

80S - - “ 6L9"° - . 089"~ 999°- w (9ZTSs :9I) UOTIRZTTRQIDA JO TOADT
Tse | 88¢" 682", 00€* sesey30dAH Jueie33Ta 3@ I3qunN
«6€0°- - RATAE «Z81° - ¥6LT" - . pSUCTIUSH SeseYAOdAN
6Ty "~ 865" - L6S" - b8s "~ . ewTy Te3IOL
999" - 98L" - €LL - €LL" - " senyD IsuTweXy 3O IOqUNN
vec . : .ovm. vee® 4 4% | wcﬂmsouw,umWﬂh FO sTseg

LTZ" - 96Z " - 99Z°- 662 - burdnoxn 3satg 03 auwry

sbutdnoas tenpraTpul 3Jo sburjiey ¢ I93vy 4 I93RM T4 JIO3RY . ” » . TeTqetaea
uo poaseqg ‘abe3g Aysayobip TieILA0 : e
G,

N

<

SIINSTY SYALVY FHL ANV SHTEVIYVA ONIHO0DS XMSLODXA FHIL NIIMLIAG mZOwB&AN&&OU.

. : . o - TT 3TIYL

Patn

*T9A9T T0° IO G0° 3B JIURDIITUDTS JON.

sy



113

stage level indicates that \ the whole of the subject's
performance is indeed different from the sum of its parts.
Thus it seems that counting the individual group levels is
quite similar tc¢ an overall judgement but cannot be
Considered an exact substitute. The rater's judgements .
correlated with the more numerically derived overall level
at 4.68, vhich is also hlghly 51gn1f1cant Comparing Tatles
8 and 9 with Table 10 suggests the raters tended to place
subjects on the basis of the highest level of thought the&
¥vere capable of using, aithough it was necessary for the
child. to use the h;gher level with reasonable regularity in
order to ke rated at that level. This procedure is in
accordance with Vygotsky' s- pr1nc1ples. Meece and
Rosenblul's success criteria suggest more children operate

than the raters estimate, on the

at the conceptual leve
basis of the memory influenced factors; and that fewer reach

Phase 3 on the basis of spontaneous verbalization.

"Regrouping" results co relate .52 with the raters, and

“Level of Verbalization" dIrelates with the raters. between

c66 dnd .73. : '

’
Table 11 illustrates the . correlations ~between the

individua otsk

scering variables, the rater's results,
an the overall individual Qroupings. As would be
' Rticipated, the raterst judgements correlate more highly
with the overall stage ratings\ than ahy single scoring

dimension, since both of these variahles are based’ on
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nygotsky's original descriptions of stage characteristics.
All indiviéual scoring procedures correlate
significantly with the rater's data and the "Overall Stage"
'fdimension except "Number of /gxpotheses uenti&ged" (Table
12) . This is as would be expected, as the measure in
question correlated with the fewest other variables and did
not relate to age. As had been previously mentioned, Meece
and Rosenblum argue that such a measure deserves a place in
the scoring battery on the basis c¢cf its very independénce.
All other variables emerge as reliable indicators of various
aspects of Vygotsky performance, but the tables illustrate
that none resemble the ratings closely enough to = be
considered a valid single criterioq’ of cognitive level.
"Level'of Verbalizaticn" appears to be the most reliable

individual score, as it is the best predictor of age level

.and correlates highly with the rater's data, and with the

-

“;6vérall rating derived from individual groupings. The
importance of the verEgl factcr has also been noted by other
researchers (Meece and_Rosenblgp, 1965; Stones "add Heslop,
1968; and Stones, 1970). ‘ihe best single non-verbal
;nd%ca;or of Vygotsky performance is the number of eianiner
clues required for the sﬁbject.to successfully compleie the
task. This measure vas'tﬁe second best predgcfor of .age,
and correlated ihg highest with the raterag)qugelénts and
the overa;l ratin§>fr0l individual groupings.  Thus "Number -

0f Clues" seems. a more suitable performance-type criteria
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: .

than "Nuaber of Errors in the Pinal Regrouping" as suggested
by Meece and Rosenblum, the limitgtiﬂns -of vhich have
previously been discussed. o o

The Hartley Test for homogeneity of variance was
cafried out on all age'grou?s of Vygotsky variables suitable
fog analysis of variarce amcng age levels; 1i.e. those
involving no ' zerc variances.. Iheée resulgs reveal that all
reasures involve sufficiently similar variances to perait
use of this method of analysi;. The analysis of variance
summary fo£~thé Vygofsky data is tound in Table 13. All F
values are significant with the exception of "Time to first
grouping," which suggests that non-chance variations do
exift somevhere among thei age levels in the majority of
thése variables. The lack of significance in the "Time"®
aeasure is undoubtéd%y a factor of the very large Rean

square error term, which medns that there vas a great deal

» of variation within eack individual age group in this

regard. The exact nﬁture of the significant differences

between age leyels'on the remaining variables wvas eiplored
using the Scheffe.contrast. Cn the "Total Time" scores cnly
agé 6 contréSted“ with age 15 emerged vgs' éignificantly
different (P=  .026), and on  "Number of ﬁifferen;
BHypotheses", age 4 différs frcm age 9 (P= .05). "Level of

Verbalization re: double ,dichotony yieldéd the most

'signifiéant results as ages 4,5, and 6 differed from all

other ages éxcept-? years, with probabilities ranging from
. ‘ : " - : J
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0.00 at the highest ages to 0.042 at 8 and 9 years. Ko
significant differences were found between age levels on the
YNumber of Hypotheses" dimension, in spite of the overall
significant F, owing to the rigor of the Scheffe test.

The significance of difference among & levels on the
remaining Vygotsky variables was investigated using t tests
on all age groups that did not have zero variance.
Significant findings only are reported‘ in Table 14, In
cases where the P test yielded significant- differences
between the variances of the ages in question, the Welch t
prine adjustment for this circumstance is included as well.
The greatest change in manner of Lesponse occurs between 6
and 7 yearsA of age, as three individual scoring variables
shov significant differences here, and all three raters
awarded significantly higher ratings to the older group.
One‘r1$er distinguished between the 9 and 10 year olds; .two
raters scored the 14 year olds significantly lower than the
15 year olds and the 15 year/olds significantly highef than
the 16's. Changes in the other variables tend to ccae
before 7 years of age. Four year olds _cannot explain the
sjize aspeéi involved in the blocks as ue11 as the 5 and 6
yeét olds, who in turn perform significantly éoorer than the
age 7 group in this regard. An identical pattern is seen
for “Nunbet of ﬁrrors in the Final Regrouping." Age 5-
requires significantly fewer examiner clues than age 6, Qho

require more clqgs* than age 7. sSurprisingly, 5 year olds, 



Y

S60°0 LVO°O <NW.H| ¥0000° 0 z°¥8 $L0°0 LEOOD VvZ6°T1- T9°€T LeE°01 . T 3 1 393y

. ST °‘sa pT °bvw

9¢0°0 B8T0°0 68V°C ¥00°0 EELTT 9zZ0°0 €100 68%°C 00°2T T9°¢€T ‘ € % T x93ey

9T °Sa G1 obV

059°0 6Z¥°1 160°0. SS¥0°0 STI8 T~ 0S°TIT 0S°6 ‘ ¢ I93%y

] 0T °*sa 6 @by

€ETL 0 PEE"T 600° ¥00°0 8Z0°¢t- LE"6 LE*S o £ ‘2 ~ﬁ.u0umm

981°0 6L8°C Zeo°o 910°0 (LLE°T Le-¢ 0s°8 B 810X1F 3O IBqumN -

PTL O €EE"T 0T0°0 . S00°0 00°¢ 05°T 1 TANE 4 UOTIRVZTTRqIDA JO TSA]

Z80°0 T1¥0°Q L86°T €00°0 ST ¢T 990°0 €EE0°0 LB6°T SL°9T 0S°0¢ o sanid jo xoqumy

L 8A 9 obv

LEC"O0 6TO0°O0 ves - © 100070 £€S0° TV ¥20°0 ¢I10°0 ¥ves - 00°98T B8E"6S burdnoxp Teurd I03F SWIL
AN 1 660°0 6¥0°0 ¥9L°T 06°0Z 0S°T2 §9NT) FO' ISqUNN
, , "9 vsA ¢ OB
bS°0 6191 vEOCO°O0 LTI00°0O 18°¢€ LE"9 0S5°91 : §I0I11d JO ISqUMN
veE"O €Ep1°C vo-o0 20°0 9sZ°¢ _Lete L8°2 Cu (9zT8 :81)
ot 50auauﬁamnuﬂb 3o 1oa91
, S "SA ¥y obv
TTRlL ITel 3Jusu3snl{py TRUOTIODIT@ SOURTIRA JO TTRlL 11el hA zZ X TX atqetIeA aby
omL-d @upo-d .IL YOTIaM -UoN-d S90U8I1933JTA OML-d  dU0-d : :
: 103 3Is93-g
" .,, '
- STTEVIVVA XIUSLODAA FHL NO STIAIT IOV NAIMLIAL M&WNBVH INYDIJINOIS J0 XUVYWWOS
. ﬂ..ﬂ_:.

° ) : P WTAVL



120

asseable the final ngrouping nuch more quickly than those
" aged 6 years.

A graphié presentation of the means of each age group
for each Vygotsky variable are found in figureé 1-14. of
the variablés subjected to analysis of variance, only “Levgl
of Verbalization®™ exhibits a pattern -indicative of age
dependent stages cf:sophistication, as ages 4, 5, and 6
perform similarly and significantly differently from all the
older subjects. The éransition f}qn one étége'to another .
occurs afjgge 7 on this vari;tle. Scheffe contrasts on the‘

other variébles showing significant results served only to

dis e lcwest from the highest "mean scores. O0f all
» cant Scheffe sccres obtained, iny one other
. approached significnace (age 6 vs age 14 on
th a p of 0.083). Thus it seems doubtful "if

. significant results would have b@%ﬁ found even

using a stringent criterion than the Scheffe.
he t tests could not be used to compare.all means
for a iven variable, it is much more difficult to assess

ohtaipé&” results in terss of develpgnental stage
considerations. It is possible however, t gain,éonelidea .
of the over&ll,patternldf Sophistiéation by 6lparing the t
test results with the-graphs cf the smeans for each variahlé.
"Level vof Verbalizatién“ rec Size" closely resembles the

stgggskforled by the double dichotomy ieasure, excepf that

iﬁ this
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MEANS OF EACH AGE GROUP FOR THE "NUMBER OF EXAMINER CLUES"
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" MEANS OF EACH AGE GROUP FOR THE "LEVEL OF
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MEANS OF EACH AGE GROUP FOR RATER NUMBER TWO
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MEANS OF EACH AGE GROUP FOR RATER RUMBER THREE
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MEANS FOR EACH AGE GROUP ON THE OVERALL STAGE DERIVED FROM
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intermediate stage, between the older children and the four
year olds. A similar pattern is also observed with regard
to the number of ertors in the final regrouping. The
pefformance of the four ycungest age )1evels vas
31gn1f1cant1y dif ferent from the clder subjects on Wﬁﬁlber
of Exaniner Clues", but in this case the means gradually and
steadily increased throughout the year levels, raising the
possibility that other variations may exist that «could not
be tested. The only other neasﬁre exhibiting significant
variation was "Time for Final Regrouping", which yieldedfﬁé,
very irregular pattern; as the 5 year droup perforned
uncommonly well.

All three rzfe;s appear to distinguish betveen the
three youngest Jrougs And the rest of the sample, which
suggests two deflnlte stages cf sophistication. Two of the
raters also dlfferent;atq between the 14 and the 15 year
olds, which may defiAé/;ihe highest stage of cognitive
development. The 16 year olds spoil the.paitern however, as
tvo raters judged them significantly poorer than the 15 year
olds. One rater's data‘shcwed an additional intermediate
stage; coaposed of fhé 7, Bk:and 9 year olds.

In summary, ahalysis of variance between age levels
revealed thaf five individual scoring variables showed
evideﬁce of two clear cat stages of competence  in

performance of the Vygotsky Blocks. These variables were:

the ' number of exan1ne1_ clnes provlded. the level of
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verbalization re: size and double dichptony; the time for
final regroupiﬁg:‘and the number of ergors in the finaf
regrouping. Stage one included ages 4, 5, and 6 and Stage
two was composed of the remainder of the age levels. The
rater's data concurred with this,‘ -but gave additional
eviéence of a third level oﬁ sophistication at 15 yearsv §f
age. One rater did not yieldaghis adolegcent distinction,
but differentiated instead between ages 9 and 10. None of
the individual scoring methods displayed any significant
differences in gerformance after age 7. This suggest§ that

either the ceiling value on a given scale is reached at a

t
relatively YOﬁng age, and/cr that perfornande inprbies
gradually as a functiog of age without definite stageé
emerging. "The latter explanaticn appears appropriate for
all measures except "Number of Hypotheses uentioped,? as
éheSg'variables ccrrelate highly with age.

o

tfjaﬂThe means and " standard deviations for all scoring

5 -

variables used on the Vygotsky Blocks are included in Table
15. 1It_was the hope of Meece and Rosenblum that these
leaéates would eventually evclve'inﬁo children's noras for
the Bioéis»?gst; thﬁS‘ﬂit is interesting to compare the
resulfs - obtained on their ségple of fifty 12 yeafiélds with¥

the present data, as in Table 16. The fiﬁdings from both
P'-sﬁqdiés ~are remarkably similar on the majority . of the
scoring dimsensicng, especially in view of the fact  that

there are only eight subjects per age level in the present
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sample. Meece and Rosenblun report that their 12 year Volds

took nearly two minutes longer to form the initial group end;~

;_used somevhat fewer hypotheses, as well ‘as_ many- fever

'Tdifferent kinds of hypotheses as.  the basis. of  their

7

groupings. The pagnitude cf variation betieep the two
studles on these v@rlables suggests tha% perhaps differences
in methods of sCOrlng are being reflected;~rath/r than real
d&screpan¢1es in - sample’ 'perforlance. It is entirely

possible that the present examiner was not sufficently’

‘diligent tc. co-ordinate timing with the first glimpse of the

blocks. In the present experilent, the subject was given

~credit for two hiypotheses if he gave sore than one reason

for a giveg physical ‘configuration of thevplccks, which may

‘

account for the higher number found here;“‘fone variation

& .

was expected on the "leferent Hypotheses" dinen51on, as the
Penny class1f1catlcns enployed here : probably dlffered‘
somevhat fron the orlglnal crlteria., Breakln the "Level of

AN )

Verbalizatlon" 1ntc tvc parts é@pears ‘to huiﬁ Lhad “little

effect, judgrng from the 31lllar1ty ofuscor* d#in the two

experllent ‘. : o By %

»
Ohtalned statlstlcal results colpare favorably grith

I

those of both Stones and Heslop, and ueece and Rosenblul (as

@

a ,vell as Tho-pson's 19“1 ‘work, on uhich the latter study vas

e

hased)~ Ehus 1t seeAs legltllate to regard ‘present data as

L suitable preliiinary norls of chlldrens' perfornance on the

v

Vygotsky blocﬁs, gending future vork using larger sa!Ples at

. '1\,«": !
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vardous.ages. . .
[f’ Thé) present. investigétiou thus appears reasonably
Qalid qyantitatively,_ but uhat; of the even more vital
qualitative Colcerns? How well J% these findings fit with
Vygotsky's original mcdel of the development of children's

. cognitive functions? Theranswer to this question requifes.a
more detailed scrutiny of the rater's juﬁgenents, in terams
of substages as well as major phases. This information}is'
contained in Table 17. At least one child in the sample was
found to be operatihg prisarily in terms of each of
Vygotsky's proposed substages, except fhe percéptual stage
of the Phase of syncretic 1Images. This. Qeen$' t;, be in
keeping with the findings of Stomes and Heslop, which is the
only other study to ‘date to investigate children's responses
in terms g_of nygotsky's substages." They report that
"examples cf the same three broad categories of grouping and
mQst o: the sub-categories were  observed", but do not

\‘giéborate as to which specific substages they found (1968,

)
P 269). On this baSIS Stones &nd Heslop coﬁclude that
“their findings bear out those of quotéky, as nuch the sanme
modes of‘thinking which he cbserved occurred in their sdlple
as well. Stones and‘Heslop thus consider the Vzgotéky model
of concept forsation an approgriate one.’
’FL Present résﬁlts also ‘attest to. the validity ipf

Vygotsky's theoretlcal lodel, hut the. relat1Ve fregugncy af

 the various ca;egcr1es raise the possiblllty of sone minor

[y
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nodification. As previously mentioned, the Phase qf‘~»
ancretic Images cccurs quite r;;e}g; Egggzg;,vthe fact_tha{‘

it represents the type of cognition used by at least some of
the sample renders it a necessary part of the model.
Examination of the suhStages of this phase reveals that all
except one 0f these children who operate at this level
employ a composite ‘approach, as 'they use both trial and
error and percertual responses. This suggests that perhaps
the compp;ite subphase nmay be’virtﬁ%lly equated with the
first major phase, thus these first three subphases apgear
unnecessary. All subcategories under the other two major
phases represent a reasonabie proportion of the subjects,
thus must be 1legitimately retained in the ‘;heoretical
framework. Present data therefore supports all, aspects of
Vygotsk's model, ‘except the inclusion of subphases within
tﬂe Phase cf Syncretic Images. ‘ A

Although Vygotsky describes his cognitive categories

in detail, he prindes little information about the ages at

L s

which these stages may be expected to occur, or their
frequencies of«?ppéatance. As can be seen from Table 16, in
the presentnfstudy, the Phase of Syncretic Images never
fepreseﬁts the majority of responses at any age level, ana
does not occur at all beyond age 6. The Phase of Complexes,
on" the other hand, largely‘dciinates unfil»age 13, when the
fhaseb‘of_ Conceptdél Thinking comes to the fore. £ The

associative substage is pArticularly popular with the 4 and
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5 year olds and is used guite consistently until age 12.
The seudo—concéptual category is overall the most frequent
type\if’response, aé it accounts for a quarter of the Salple'
subjects, and occurs at all age levels except § and 15
years. This substagé ‘is partiéhlary evident at 11 and 12
years, where it acécunts for at least half of all responses.
The other substages of the second major phase are less‘
comnmon, but do occurl. The collection stage is the most
rare, as it is fouﬁd only betueen ages 6 and 8. The chain

stage 1is popular with '’ fhe youngest subgects, put is also

_seen at ages 9 and 13. The d1ffu=e stage occurs more among

TTT—

" the older suhjects of 11 apd 14 years, but also appears at
age 8. The final pﬁase‘oﬁ\cqnceptual thinking first emerges
at age 10, but 'does not CA;;?Stggi}y donlnate until .13
years. . The partlal abstractlon staé\\is the- farest of the
phase 3 substages, a$s it is fcund betueen 8 .apd 10 years as
vell as at age 16. Potential gonc pts and genuine concepts
arevfhe second IO‘t éomnon of Vygo;jk1‘ subcategories, as
they each account for 16 Fer cent of the subjects in the
saaple. Potent1a1 ‘concepts elerge as early as age 1, and
continue to appear at all ages except 10 and 11. Genuine
concepts are firsf seen at 10 years ~and steadily 9gain
‘piOIinance until age 15, with a slight drop at 16 yeafs.

comparing the patternc cf response occurring in this

study with the fev re-arks Vygotsky makes in thls regard,

reveals consi@erable 51|11ar1ty betueen the theoretical and

-
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the obtained model. As previously discussed, t;én earliest
substages were not borne out by these findings; but thé
latter categories ccapare wsell. The associative stage
emerges as the earliest type cf complex regularly eng;oyed,
vhich is gradually supplemented by collection groupings, as
Vygotéky Pypothesized. Chain complexes appear at an earlier
age level than collectioné, thus contradicting Vygotsky's
probosed order of appearance somewhat. However they do
continue to be used to a wuch later ‘age, which suggest
perhaps they may legitimately be considered a more mature
fora of complex. The diffuse stage does emerge iater than
/;he other subphases and is found to an even higher age; thus
it appears to be appropriately placed. | Vygotsky considers
the pseudo;con ert a bridge ketween complexes and concepts,

\

. and believes this tyre of ccncept predominates over all

others during the second phase of development. Both these

assertionsappear be confirmed by present data, as -this

type of grouping i; y far the most coamon.

the complex thinking found in Phase
| 2 to be one réot \ concept formation, and the types of
problem solving. fcund in Phase 3 to be a second and
independent root, 'vhich has a distinct genetic function in
the child's mental development. This aescripéion ;suggests
that Phase 3 would not necessarily be eihected to appear at
a later chronological age than Ehaseu 2, gthough Vygotsky

also notes that genuine concergts appear only at puberty.‘_On

1

.
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O
this Lasis one might expect to find the two earliest stages

of Phase 3 occurring wvwell before adbléscence, with the
formation of genuine concepts considerably later. This
pattern is borne out by the data. Vygotsky states that the
processes:leading to genuine ccncepts develop along two main
lines: the formaticn of ccmplexes, and the formation of
potential concepts. This <suggests that the partial
abstrac;ion stage 1is relatively rare, and that potential
concepts would be expected to appear from a relatively ycung
age, as in fact occurred here. Children do operate largely
in terms of the Phase of Conceptual Thinking from age 13 on;
hoiever, not all adglescents are capable of using genuine
concepts. . In actuali£j the percentage of children at a
givén age ,lével ~who operated primarily in terams of this
highest stage never exceeded £0. Vygotsky does not discuss
the frequéncy‘ of genuine ccncepts, so the present finding
does not necessarily ccntradict his ideas; however, the fact
fhat all children do 'not reath the hiéhest levels of
conceptual development by age 16 is of considefable
significance. | '
In supmary,  present findings strongly support the
validity of most asgects of Vygotsky's model of cognitive
development. However, statistical analysis of 'ininidugl
scoring variables :did not reflect a ;Enilar devela;;entabl
pattern, aithough the various measures emnerged as

appropriate methods of énalyzing performance. This suggeSi%’

4



143

thet the individual scores could be used to create noras for
colparison cf a child's perfcrlance relative to that of his
geers, but actual Jjudgement of cognitive 1evel wust be nmade
'on a purely qualitative ba51s, in accordance Hlth VYgotsky's

subjectlve criteria.

"Results Obtained From the Piagetian Investiqation

The t tests arrlied to the male and female Subjects

"for all Piagetian tasks are reported in Table 18, with the

Ccorresponding F scores included in Table 19. Here, as on
the Vygotsky enalysis, no significant différences were fcind
between the performance of the fexes for either conservation
or explapation sccres. Thus Hq.is confirmed, and the data
for both sex grcups were combined for use in all other
computations. Goldsch;id (1967) gave similar tasks to
Children aged 7-9 years and used the same S5coring procedure
as the present study, but found males perforned better than
females on eévery task. The difference reached 51gn1f1cance
for the Substance and Dlscontlngous Quantlty problems, and

for all total scores co-puted. Present results as well as

‘the findings of mecst other investigators, support Piaget's

- position in this Tegard, as, he has never hypothesized Sex
differences (Pafalia, 1972; 021gris, 1964) .

The correlations among all Piagetian tasks are fcund
in Table 20, and the correlations beteeen the irdividual

areas and the tctalg scores are reported in Table 21. all

“obtalned v’;J riage p051t1ve and .all are highly significant,

3
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although the nmost difﬁicult tasks tend to have the lowest
intercorrelatibns with cther areas., It \was expécted that

,f the conservation tasks would show definite reiationship, in

;spite of the differing methods of assessing each area, but

‘ *gt is interesting to note that the Formal Operations

‘buestion ccrrelated about as vell as the’ other formal level

5 ?conservation Sprobiels. These results are in keeping with
.those of Goldschnid.  Table 22 illustrates the correlations

ébetveen Piagetian séores and age, all of which are Pighly

- significant, as would be expgctea on the basis of Piaget';

'theoty.

. Stepwise regression vas also performed on the
’ ;Piagetian tasks tc discern which measures best predicted'
' 7lenta1 age (Table 23). Three tasks energed as 51gn1f1cant
B ;Kﬁdlscrgﬂlnators at the .01 level, as did one task at the .05
- .|1e:7h. All wvere d1ff1cult fcrmal operations level Problems
. mf ; except -the very best predictor, which was Conservatlon of
ﬂ’ﬂ; D1scont1nuous Quantlty.' This varlable accounted for 54 per

cent of  the total variance. Its success as a predictor may

be related to 1t= 1nterned1ate level of difficulty, as the

easiest tasks were anong the: poorest p:edlctors of age,

i:(? h;though the relationship was by no leansﬁéléar cut.

}:U;A : The actual relative dlfflculty of the various.
ﬁ%? | Piagetiat tasks is contained in Table 2&.{'The.‘dlstr1but16;
Qﬁf  for each proble- was nornal1zed/to permit conparlson of mean

e scores by ranking fron least’ dlfflcult to lost difficult.

; |
T .
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“ Grand Total

‘?*Significant at .01 level.

TABLE 22°

INTEkCORRELATIONS OF PIAGETIAN SCORES WITH AGE

149

-Variable

Conservation of Substance

Conservation of Continuoustuantity
Conservation of DisconFinuous Quantity-
Conservation of Weighé :, o
Conservation of Area |
Conservation of Volume

Coﬁservatidn of Density

Formal Operations Question

Total Conservation Score for Concrete
Operations Tasks

Total Explanation Score for/Concrete
Operations Tasks

Total Score for Concrete Operations!.Tasks

Total Conservation Score for Formal
Operations Tasks

Total Explanations Score for Formal
Operations TasKs '

" rTotal Score for Formal Operations Tasks

‘7potal Conservation Score

Total EXplanation Score

By

.709%*
L737%%
L 74Q**
.62’8**
s
.392%
.478%*

.488**
.756%%*

$773%*

LT70%**
.497%*

L636%*
.586%*%
LT3
.803%*

LT792%%

R
-
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Present results vary from those of Goldschmid, who f cund
Substance to be the eaSiést conservation, followed by
’ \]
Continuous Quantity, Discontinuous Quantity, Weight and
4

)
Area. Here Conservaticn of Area emerged as least difficult;

N
vhereas Substance rated fourth, folloviné‘ the Quantity

»

problems. The contrast is particulary puzzling in view of

the similarity of experimental procedures. Present results

confirm thcse of Fiaget . (1965%5), plkind (1961), Smedslund

(1961), Ozigris (1964) and Papalia (1972) who found that

 Conservation of Substance develcps before Conservation of

Héight, and ﬁeight before Vclume. Goldscheid also found
Continuous Quantity to be  easier than Discontinuous
Quantity, although plkind (196 1) disagrees. Thus, HS is
re jected.

The difficulty level of the Piagetian problems was

L

. further explored using Guttman's Scalogram Analysis, in the

- manper of Uzigris (1964). Takle 25 contains the scale-type

matrix for Piagetian success based on the conservation or
initial judgement scores only, Table 2? ~illustrates the
matrix when explapation of.n e conservation phenomenon is
included in the success criteri;t Table 24 reveals a very

similar - estimaticn of task difficulty to that obtained by

normalizing the data, with the exception that here

e

- Consefvaticn of Contipuous Quantity ene}ged as equally
difficult as the discontinuous probleas. The. explanmation

based matrix also suggests continuous conseevation is

\

L4
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equally as challenging as the discontinuous tasks, but also
ranks the Formal Operations Question prior to the
Conservation of Density. - This discrepancy suggesfs that
children can more easily guess whether an object will sink
or float than perform the reqsoning required to answer the
Formal Operations Quegtiqn, but find explaining Conservation
of Density more difficult than answvering the Forial
-Question. The total number of children passing and failing
each Piagetian task on the basis of each criterion is
located in the "Sums"™ row of each Scalogram matrix.
Comparing these values reveals that there is the greatest
discrepancy between success level for conservation of
density, as 67 children were able'to predict correctly, but
og%? 23 were able to explain their answers Satisfacto;ily.
Tﬂé difference in difficulty level of the quapntity probleas
for the scalogram and normalizing methods can be attributed
to the fact that the latter is based on raw scores, where
1 the former analysis requires an estimation of only task
success or failure. The normalized estimation for both
Problems is extremely close (49.46 and u9.a8).v_ Thus,. it
seems reasonable to consider the tvo areas to be of equal
difficulty, as the scalogram techniqhe suggests. )
Although scélogram analysis was undertaken ’érimarily
to. couparé thé'difficulty level of the various tasks, each
natfix did fo%n a v;ery gocd and genuineé scale. This

-

suggests ' that :a child passing a given item tended alsc to
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pass all easier items and to fail all more difficult ones.
Of course the pattern is not Ferfect in either case, but the
obtained coefficients of reproducibility of .90 for the
estimation scores and .93 for the explanation «criteria are
within the 10 per cent error range, which is considered the
minimal estimate of scalability (Torgerson, 1958). A
coeffiéient of .90 or better is usually considered the
necessary criterion, thus the explanation scores form a
slightly éuperior scale to the conservation or Judgement
scores, ThlS suggests that rerhaps requlrlng the subject to
explain his answer is a somewhat more valid criterion of
conservation than merely basing his ability to ccnserve on
his initial judgements. The question of appropriate
criteria for evidence of ccncervation ability has been much
discussed by various investigators, but Piaget has held
steadfastly to the position that if explanation is not
;eguired, conservation is not being properly ipvestigated
(1572). Thus, the scalogram esults support Piaget's
position as regards several akfects of his theory. The fact
that his tas;s form a scale bears out his invariant sequence
idea, and the level of slight error involved reveals the
exlstence cf. some decalage.

Piaget alsc maintains that the conservation problems
in the realm of fcrmal operations are much more difficult'

than those at the concrete level, as does Brainerd 4;970,

a1971). Table 24 clearly illustrates that this is . in féct#
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the case, as between 16 and 33 of a total N of 104 children
failed the first tasks. Conversly, 59 failed the bensity
prcblem, 67 the Formal Question, and 83 the Volume problem
on the basis of initial judgesents. "Cn Table 26, between 25
and 3% Afailed Density, and 87 Volume. In teras of
percentages, between 65% anpd 85% éf the total sample made
corfect conservation judéement; on the five concrete level
tasks, but only 43%, 36% and z0% were successful on Deﬁsity,
the Formal Question, and vVolume respectively. Where ‘
explanations were required, 66% to 80% passed the concrete
tasks, but only 3€% were correct on the Formal Question, 22%
on Conservation of Density and 16% on Volume. ’

The percentages of subjects at each age level who were’
successful 1in each task area are reported in Tables 27 and
28. Piaget judge§ attainment cf conservation to occur at
the ége at which the majority of the children succeed. On
this basis, the <children in the present stddy - made
successful conservation .judgments at age 7 for probleas
involving Subétance, Quantity (continuous or discontinuous)
and Weight. - Fifty percent of the 6 year olds conserved
area, with 100% success occurringﬁat age 7 and beyond. The
majority of the sanplé could wmake correct density judgements
at iO yeafs, aqd thé Formal Operations Question was
successfu}ly ansvered at 11 jéarsg Conser;ation of Volume

never exceeded the 50% level at any age, and only reached

_this amount at.age 15 and 16. Identical ages of attainment
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were found for all five. cphérete level tasks when
explanatiqn uas;used as a criterion, although’ the actual
number of successes was often slightly 1lowver. Voluame
results were exactly the same for both criteria, with
conservaticn attainment agaipn emerging at age 15. Only

Conservation of Density yielded differenffages of attainment

‘depending cn the criterio erployed, as success did not

reach the 50% level until age 15 when explanation was
required. This is a full five years later than the age of
attainmeni of reliable density judgements.

Although the’ scalogra® analysis suggests there is a
definite heirarc@y of difficulty for the various Piagetian
conservationé, and that thére 1is 4 reliable sequence of

attainment; in terms cf chronclecgical and mental age, all

concrete conservations appear to be attained at about 7

years. The probleis considered to be of tﬁe, Foreal

Operations type are solved wmuch later - the Formal

Operations Question at age 11, and Conservation of Density,

and Volume at 15 years - if Piaget's preferred explanation
critexia is adopted for Demsity. This pattern supports the

appropriateness cf the concrete formal distinction and

* attests to the validity of i‘e devélopnental stadé model . in
o

these age estimates differ

slightlf fros those prcgosed Ly Pigget.klpia‘Ft %fd several

“4“'bpea; until about 9 years of age (Elkind, 1961; Lovell’ amd

Ry
»

A , ! .
, . ‘ . ' ,

other investigatcrs found ﬁcbpsetvation of Weight did ndp

"o
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Ogilvie, 1960, 1961la; Piaget and Inhelder, 1941, 1947;.
Smedslund, 1961b,c,d). Piaget suggests that Conservation of
Volume and Density are acquired at about 11 or 12 years,
although Brainerd interprets his position on the nitter in
terms of between 11 and 15 years. Present findings indicate
that these conservations are not a reality before 15 years,
which 1is in keeping with the research of Elkind (1961),
Papalia (1972) and Uzigris (1964). Papalia discovered that
peak Volume Conservation - was not.reached until well fast
Uadolescence.;

Two unexpected fi;dings cccurred :in - connection with
ages ana order c¢f ccnservation attéinmenf: the ease ﬁith
wvhich children solved the Conservation of Area problen, and
the fact that Conéervation of Weight was acquired two years
earlier than expected. A nunbéf of guipe youdé children
spontaneouslj mentioned weight even iﬂfconnection with the
Sukstance froblenm i.e. "they are the sade because you

~
didntt{ take any away, and they would weigh the same", which
“sugges%§ they are well aware cf this conqﬁpt. Those who
sblved tﬁé Area taskt usually ‘succeeded{ by counting the
blocks, ihich raises the possikility that the:Barns and Cows
-problem may be more closely related to Conservaticn of
Number than tc the Area concept. If‘tﬁis is a legitilate

célparison, then;these findings arebnot €0_puzzling. u
lxig'-entioned in the review of the literature section,

several recent studies have purported to find Conservation
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v

of Number in very young children. These claims have largely
been criticized by Piagét; however, there seems to be little

doubt that children are learni to count and being made

avare of other related numerical concepts at an earlier age

thanks to exposure to pre-schcol televised instruction. It

is difficult to know if this would affect age of
conservation attainment, but it seems a plausible
~hypothesis, (at least in terms of the slightly y;unger ages
- found here as opposed toq the extravagent claims of some
researchers). Although specific kind§’of instrucfion have
not been fcund to affec¢t conservation, early "general 1life
experiencesﬂ'.gave:‘ Perhaps repeated'exposure ;o numerical-
._type concepts ;t aivery young age have a subtle enough and
consistent enough influence to become assimilated\ and
acgcmnodatfd into everyday hafppenings. ’

In 1567 Goldschmid foulnd Conservation @Nunber to be
just slightly nére difficult than Conservatibn of Sﬁhétance,
with the Area p;oblens rankihg as much more challeﬂging.
ﬁouever, Goldschmid did not test children aged 4 to 6. Is
it 'possi‘?e th'at children- of this age ,are unusually
‘fcounting oriented" due to parental' and televised

v o ,
expéctations? Is it also possible that the slightly older

subjects in the present sample had'a similar bias due to

these types of early influences? Perhaps the present saaple;

viewed the "Cov and Barns" task in terms of npumbers, while

those who. were aged-7 in 19&5.considgred the problem more in
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terns of area due to differing general early experiences.

In viev of the fact that present results consiétently

L]
support the idea that performance on the present battery

genuinely reflects cOgnitive stages, each subject was

assigngg to a stage level on the ba51s of his test scores.

*

Table 29 shows the percentage of subjects at each age HHhO'

\
plaqed'uithiﬁ\quh

- .
N

‘conservation, or™ indtial Jjudgement scores. The Pre-

A

jor Pihgetian stage on the basis of the’

operational Stage iné;ude age 4, 5, and 6; the Stage of
Concrete Operaticns élerge§ at 7 years and continues until
“age 12, and the Fornal Operatlons Stage gains majority at
age 13 and is solidly established at 15 and 16 years of age.
When explanations of” conservatlon are con51dered (Table 30),‘
a similar pattern is cbserved, wlth 'the exceptlon that
Formal Operations does not reach the flfty per cent level
untll 15 years and dces not gain ma]or;ty until age 16.
This 1is in keeping with Piaget's'theoretiqal model, except
that the Stage of Formal Operatibqs is reached somewhat
later than he predicfs. Here, as with the Vygotsky data, it

is interesting to note that all subjects at even the oIdegt‘

. .
K ) .

';fagghlevel do not necessarily attain thle highest levels of

' W¥hGaght.

Analysis  of variance could not be used ‘to
statistically analyze the difterence<£> performance between
age lévelé, ‘as all Piagetian variableb contained insthnces\

' of zero variance. Thus t tests between adjacent ages were



TABLE 29

t

PERCENTAGE OF SUBJECTS FALLING AT EACH PIAGETIAN STAGE,
ON THE BASIS OF CONSERVATION SCORES

1

1]
e
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Concrete Formal )
"Pre-operational Operational Operational
Age St:ge Stage Stage
% %
4 years 100
o | @
5 years 100 ,
% - - 87.5 12.5
i \
7 years 25 %V ) 75
] </"’/
8 years 12.5 62.5 25
9 years ‘ é 1 62.5 37.5
Y ,
10 years 12.5 '“§ 62.5 25
11 years 75 25
12 years 162.5 " 37.5
13 years . 37.5 62.5
g :
14 years - 62.5 37.5
. ) s
15 years 2}) .75 '
- 16 years 25 .. 75

2)



. 165

TABLE 30 . | ’ o

PERCENTAGE OF SUBJECTS FALLING AT EACH PIAGETIAN STAGE,
ON THE BASIS OF EXPLANATION SCORES

T

- Concrete . Formal
- Pre~operational Operatieonal Operational-
Age ', Stage Stage Stade
%’ , ‘ % g £%
4 years 100
5 years ’ 100 ¥
6 years | 87.5 . 12,5
’ \ “ s
7 years ) 37.5 - 62.5
8 yéars , 25 75
) ' .
9 years : B 75 . . 25
10 years 12.5 87.5
11 years.. S " - . 15 - 25
_ (RN ' '
12 years . e 5 25
? 13 years : , 62.5 -~ 37.5
14 years . . o 62.5 37.5
s N .
15 years . - - ' 50 50
'D F) . . ; . - - 5 ( . :
16 years = v L 25 .« 15

--
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enployed for this purpose. The data regarding significant t
tests only is included in Table 31, with the individual mean
and standard deviaticns fer all Piagetian scores reported in

Tables 32-35. Graphic 1llustrations of the means for each
~

age level (with significant differences indicated) are found
in Figures 15-27. A similar pattern ‘is observed for
Substance, Continuous Quantity, Discontinuous Quantity,
‘Weight, and Area, as each of these tasks yield a significant
difference between 6 and 7 yearé of age. This suggests that
the performance of fhe 4, 5, and 6 year olds differed frod
those of all cther ages. This is 'exactly as would bé
expected on the basis cf Piaget's theoretical model; as all
five of these tasks have been assumed to distinguish Letween
the Pre-operafional and the Concrete Operational Stages.

The transition from one stage to another 4is expected to

2,4

occur at atkout 7 years of age, which H&S'éxactly verlfled by

these t tests. Cconservaticn of Density also 'showed this
distinction at 7 years, but tg; scores of “the 10 yeér olds
Qere found to be significantly lcwer than the 11's as :;ll.
Performance on thls éa;kilﬁ cleanly erratic 1n ~the extreme

‘

at ‘the lower ages, as thé lovest means occur at 6 and 10

~

years, yet ages 4, 7 and S dg xelatlvely vell. This ¢
. . - 3 ; .
instability is probatly a reflectioé\of the aforementicned

discrepancy between initial ccnservatioh judgements apd the

ability tc explain ‘the phencmenon. Thus the scores'of some

age levels’nay be ;nflate%,on'the basis of their superior
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16 r MEANS FOR EACH AGE GROUP FOR CONSERVATION OF
" DISCONTINUOUS QUANTITY
]2 — S ——
8 -
4 -
" 0 1 1 : 1 1 4 1 PR |
4 . 8 12 . 16
AGE IN YEARS
Figure 17. )
16
12 \
8 r
4.- »
0 e . ol " 1 _
. % '8 '12.‘ .6
| AGE IN YEARS .7
MEANS‘FQ?tEACH AGE GROUP FOR CONSERVATION OF WEIGHT
. . : )
e Figure 18. :
[ % ) ! ' .
N [ " 1y . w
- t X' %

am



MEANS FOR EACH AGE GROUP FOR CONSERVATION OF AREA
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MEANS FOR EACH AGE GROUP FOR CONSERVATION OF DENSITY
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MEANS FOR EACH AGE GROUP FOR THE TOTAL CONSERVATION SCORES
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"guesSlng" luck rather than truly reflecting wmore

- sophlstlcated understandlng. Neither the‘yolule problem nor

s

the Fcrmal Operatlons Question revealed. any significant
differences in performance throughout the sample.

~When the scores for all tyéiconcrete operations level
tasks are coosidered together, the 6 and 7 year distinction
again illqstraﬁes> the Pre-cperational "and the Concrete
Operationalvvgtages. Considering the formal operational
tasks as a dgroup- reveals two significant diffecen%es;
between 6 and 7(§ears, end between ege 11 and 12. Thus
Aalthough distinct stages did not emerge on the individual
forneI'tasks, taken together they provide clear'evidence of
all of Piaget's ;ajor'sgeges. The forst three ages operate
sililarly,,es%ao the 7 ; 11 year olds, and the 12 and.oider.\
These divisions oorrespond exactly tq thel.Pre;operational,
Concrete Operational, and Foramal Operationai Stageg;%?bgcsed

by Piaget. An identical pattern emerges for the Jinitial

judgement scores considered over all tasks. Both “the

~~exp1anation scores for all Plagetlan probleas and the Grand

Total\of all scores for all probleams also revehl 51gn1f1cant

- breaks at the ages hypothes1zed to border nggﬁg's ‘stages,

|
c/;/"ell as an addrrlonal dlst1nctlon betveen 8 and.9 years.
This suggests that ali*ehildren.ages 7 -~ "1 perform about
equally well in -terms of making initial _conservation

judgenents, bt the 6, 10, and 11 ﬂbar olds have "a betteré

‘understand1ng qf the prlnciple underlylng conservation, and

/ -
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sd can explain the phencmenon better than the 7 and 8 year

blds.,”
~ ! .
Thus, the t tests sérongly support the divisien of
) Qpbnservetion‘tas%s- into coecrete and  formal operafienal
types. ~ ‘Each , individual ccncrete coﬁservationv Eroblemq
éppeers~to reliaﬁly reflect whether ~a given subﬁect is
operating at the Prevoperational.&ugthe voncrete Operatione{)
§2age, but the individual formal 1level tasks do not
di'scriminate betueen; e}ages ‘as well. Seve;al formal
operations tasks taken together however, do’  appear to
reliaﬁly reflect all three of Piaget's major stages. . Tﬁe
pattern oktained fron the ipitial judéelents scores also
.n1rrors the three stages. but when the explanation criterion
is considered as uell, finer dlstlnctlons between the earlyv
'and late Concrete Operational Stage beccne apparent.
‘ upre specific aspeécts ' of the subject's naﬁner of
‘ responding to the conservation taeks are exploied in Table
36. These - categories were devised by Little (1972) to
f reziect the three-stage sequence, proposed by 'p aget Sh@ =
Inhelder 4), of transition between pre—operationﬁl.end
concrete lJevel thouéht. " Level 1 includes categories i, 2,
and J3, so infolvesvlack ef,co-prehensiop:of the concepts of :‘5
e"s@ieﬁ ";o;ef,of:'"le;s" a?g/or very‘v{inature; silly or
‘ranGOl behaéiour. ' This ftype o response occurred vary
rarely in the present stndy, as only 12 pér cent of the four~ .l

e - year olds operated pr1narlly 1q,thas lanner. ~Nine ‘and  ten
' ' ) N ow C

PR . Te
*. s ) i . ‘ .

~ X . . . . . R
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AN )éé} olds supplied the occasional answer of this type,° but”

‘no,gge subject a? these ages gave more than one or two Level

)"

1 replies.

Level 2 involves categories 0;9, which are suggestlve
. B G’ j.

‘

~of task conprehensionv but intuitive reasoning, as the

4
subjects could wmake ccamparisons oB the basis of one

dimension only. - The majority éf the u, 5 and 6 year olds
vere found to be operatlng in terms of this mode, as vel$ as
a- few of the other ages up to about age 10. Thus, most fre-
operatlonal.subjects in the. present Jstudy fell at thls

level, which is soneuhat in contrast to Little's flndgngs ,

for children in- the average range of 1ntelllgence. Perhaps

the fact that the present sasgle uaé_selected on th#& hasgs

”

of enotlonal as vell as 1ntellectual cr1ter1a accounts _for

this discrepancy. Both studies conflrm, houever, that Level
- . g .

2 'predoninates amerl about 7 years "of age, vhlch is also in

keepzng with. Plaget'- p051t10n on the natter. ,uost children

at this 1ntu1t1ve stage pr071ded perceptyally oriented '

- responses and were ~ahle tc explaln thls to the exanlnerf

*"x

regardless of ‘their age. A few of the 4 and 5 year clds

- used a. silllar ha51c hut vere unable to- adequately explain

J/

the fact. Sone ecpdnses ‘at . each age level - ‘clearly .

suggested the Chlld hnew the correcthjudgelent 1nstant1y,

,1 but could not justify it. .Ih1s occurred -nostly -at\ the4:

younger eage levels tested’ Level 3 1nclu8:d category 10

‘ only) and is therefore repfesentatlv of concrete logic. As o
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' expected, this Stage emerged at age- 7 and  dominated .the .

-

Lemaining years.
Con51derat1cn of the spec1f1c types of pPreroperaticpal’
responses, over alln age levels reveals the perceptual

- \ .
response was by far the aost freguently used Intuitive.

[4

knowledge vlthout explanation follovs, but .accoeunts for only
‘8.5 per cent of the total. Interestlngly,\only about 2 per
. €ent of the total answers involved a change in initial

conservaticn :judgement. Thie SUPpOrts Piaget's potion that-

= '

conservaticn reflects true concepts in which the children
. - ’ M - ) ’

believe: implicitly. 0f course, wvell over half of the

subjects:! Iesponses are suggestive of full ‘conservation and
concrete’ 6peraticna1 stage thaught These ansvers ;re
explored further belov, 1; terms of the categorles cf other
1nvestlgators. ‘ ’./ o
Table 37 includes the type of conservatlon responses
given by all ages to each 1nd1v1dual task, - in terms of
Little's categorles: The precéntage of Level 3 ansvers
dlrectly reflects the d1ff1cu1ty of the problen 1n question;
thus, all concrete level conservations 1nvolve lostly this
“type of- response. Ihe more challenglng fcrnal le;el tasks
| ‘on the other hand, were answered and explalned adeQnately
,only ahout 20 per cent Of the time. The volnne pProblen
tended to be perceptually approached Hlth; -some explanatlon
' attenpted as 68 per cent of ,the ansuers glven vere of this

x'*"

type. Th;ﬂ ar 24 was als tbe IOSt confnsxng, eas more
, : \ _
: [ \
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replies finvolved a change of judgenent here fhan'on any,
other taek;' As expected from other flndlngs, many ‘subjects-
iﬂtuitivelp knew the ansver to the denglty problen, but
could not explaln the phencnencn 1nvolved. | Those who did
‘ not respond in thls sanner tended to attempt explangtlon on
perceptual factor : o ; ' S
Table 38 focuses on the types of correct copservation
'explanathns presented, rather than on the nature of the
pre-operatlohal respenses. -Theie cétegories vere taken from
‘ﬁape‘ia (1972)@‘ Of course ages 4, 5, and 6 offered iery few
acceptable juetificatiens fer dehservation, but what few
there vere tended to be of the countihg type. By 6 years a
‘few children al%e referred lq the preiious equality of the
stimuld, and this mode gaiped ‘a :sligth mdﬁbritj!.o;er#f
counting‘at-aée 7. Eight, nineﬁand-ted year olds 'justified
eonservation' by the addiiionesuhtiacfion concept (ie. ;youa-.
dldn't add any or take any- away") and/or by count1ng. The
suggestecn of rever51b11;ty ‘beggdn to be elployed vith some
ﬁrequency around ' 11 yeatS'and'acccuntedx for about 12 per
cent ‘of‘ éll respenses nn;il ;age 1“, From 11 yearseon,
counég;;, yrefefence to previous egqality Aand addition-
.SubtraCtioh relalned favorltes, althodgh ﬂstateienﬁp'of
‘eperation_ perforneg: vaé nost popular at '413"1 pearst
édnsi&erinp' éll ;age levels ﬁvqether, add1t1on-subtract10n

‘and count1ng vete the most freguently offered justlflcations

for,qonserVatlon (about 14% each) with :eference to prev;ous
. " . .- ; . . : . ) - .”4. ] }“ . .
¥ o
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equallty following qu1te closely (11!). Interestingly, the

criterla ?1nvd;ved in both .the tht,e and Papalxa sysgtems
"fit-together" exactly, asﬁ.u3 per cent of ' the subjects
responses were found to be. pre-operatlonal u51ng the latter
criteria, and 57% vere judged operatlonal on the ba51s of

the fdiner. ' IhlS' suggests "that both sets of categorles

could be used together to cover both najor stages 3f

Piaget's theory. 1 , ‘1

Table 39 dlsplays the types of justlﬂlcatlon used far

each specific’ ccnservatlon task. - Although count1 g

‘responses “vere used ' by each age level, they were only put

foruard'forcone fype of. 4task -V.the‘ Area Question. It
appears that thls problem was elther ‘ansvered in this way,
or not ansuered at all, ‘'which raises the poss1b111ty,.thqt“
this. task is actual}y- more in the»realn of nusber than

anythlng €else. If thls 15 SO, 'pernggsh*fﬁé\‘tfad&tional

de91gnation of COnservatioU cf Area for the "COvs and Barns;

. .task" is in error. Regarding thls problel as cOnservdtlon

e
\

;Jot Number llght be more correct, judglng by thege fxndings.
/jlll afher concrete 1evel conservaq;pn tasks vere prlnarily :

’djustrfied f'in‘ &terls of - addrtion-suhtraction,"iith‘nthe

: :‘4 ’rr .F

previous eguality idea follow1ng in pdpularity by an~‘often.;,'
. considerable narqin.=."8tatelent of operatlon perforned" vas;;

B dlso nsed -a fair alount in‘ the guantity questions, and -

"'V‘reversibility oéchrred to sone eztent _in~” regard to‘r

*snbstgnce.' Of thegfeu proper explanations g1ven for volnEan

b R I

st
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,categqpy . for cbnceptually

not $ased .on-. sinple perceptuaf

191

aost involvedl a tefeﬁence to previous equality,.and all
- B . . : .
density explanqtions refefged'to the sameness of wpaterials

v

used.

Papalia found that the type of Justification used for,

each conservation task dld not differ noticeably across E‘&e

variggs, age levels, which is in keeping vith presént

nesults.j The mcst popular explanations offered 1n her study‘

!

were "statement of the operaticn perforned"- and- “reference
to nteV1ous ‘eguality"' Here addition-subtraction‘/nnd
counting were most freguently used, but the présent study
used luch younger subjects ‘and. a sonewhat larger hattery of
tasks ‘than her wore adult oriented 1nvestigation..
Brainerd's explanation categories vere devised nore 1n

terms of the fornal operations tasks so vere included ras

' vell,. ' This systen-’has~ the ‘advantage of breaking up the~

AN

‘revgr51b111ty mode into’ tvo'types o inversion Lever51b111tyﬁ

l

vhich is the fact %hat perceptual defornations could aluays”
be reversed, and r¢c1procity," vhich 1nvolves' the--conceph
”that changes ~in certain dinencions are. conpensated by

_changes in other telated dinensions. It also 1ncluﬂes a .

N

vhich huve anything to da w th'uhy conserqation obtainsl»

:difiicult nnd ahstract problels.f Table 40 illustrates the -

nperforlance of the various hge grdhps in terns of Brainerd'st

L

ttelevant explanations vbich are

asgects of the stilnli, . mor

',This:aspect seeled to be patticulnrly relevant to the ,lore_1.7%
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/
system of classifying conservation rationales.

The first three categories listed  in the table are

acceptable types of conservation ju§$ificationsj the last

three .are exaamples of inade@utté ‘;kplanat{ons. The

\ _ .
perceptual mode domipated the first thgé% ages, and the

.

“"don't know" types are found mostly among the 4 and 5 year

olds. Reciprocity-reversibility was used to some ext&g& at

Ve

age 6 and gajins §ajority at age i; thys, as expected, true

[ 3

comprehension of the conservation. phenomenon-comes to the

fore at this level. Addition-subtraction vas the preferred
ﬂ\ T 1 4

:_lode of the 9 year olds, and continued to hé of seconéary

'
i

importance a@ all upper age "levels. /  Reciprocity-
\“‘ . . >

reversibility was the wmost popular rationale,fron age 10 on,

reachigg a majority of 65 per cent at 14 years. It was also

the @wmost frequently used when all age levélS'aré considered

~

together, followed by the inadequate "perceptual" mode and

Fa

the acceptable maddition-subtraction." The fewest jncerrect.

responses vwere of . the "don*t know" type, and the fewest

correct explanations involved inversion reversibility.

In terms of individual tasks, Table 41 .réveals that

_the reciprocity =mode doninated'allwcbncrete conservations,

including the area problem as "counting" does not appear in

Brainerd's - catedories. Addition-sdbtractiqn  vas also

~

“pbpular for: these 1less difficult fasks, as were the

| . .
perceptual responses among those who could not adequately

| .

conserve. Inversion-reversibility ia# not ‘used extensively,

. i ;
¢ - . | )
\ 2 - '[ IJ

{
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but it did accou&? for 14 per cent of the substénce
" responses. At - the formal level, perceptual -rationales
dominated the leu-e task, and conceptually irfelevant
replies were nost oftep offeged for Density. Thosév;;;ﬂzfa
perfora acceptablylmn/these areas nearly always hsedy the»
reciprocityl "Justification. Conceptually irrelevant’

-~

justifications were almost never given  for Volume, - as

L]

Brainerd alse - found. Inversion did t apply at all to

bensity, owing to the nature of the roblen. It could
possibly have been applied to Area, but‘nObody;used it that
vay, preferring the nore.concrete_counfiﬁb mode.

Thus‘it sqels Brainerd*s system is of great advantage
‘for the Density problel, but does” not emerge as much
superior as regards vOlune. It does not include the fine

categories of the other systems mentioned, but seems a

- ' . LY ) .
reasonable summary of the major types of .comnservation

L2

response.
Ccomparison_of Results :
— : - A
The correlationS'along the individua Piagetian tasks ,

and the Vygotsky variables are contazned ih,rahle 42. -211 / ‘

are significant at. either the .05 or the {01 level extept , T

=

"Nusber of Hypotheses® vhich does not relat signifijcantyy = -~ TmE

to any of the Piagetiantésnltéf;“Tile to|Pirst Gr npingua%ﬁ;7
_ Dens}Sr 4
sésults, ©"Total Time" which is independent. of vOluﬁgﬁJnnd' '

vhibh_différs significantly froa the Voih e .

"Number of Different Hypotheses" which does not’ qzﬁ?xe to 2

\ /’G«J)‘ ) :
g

e

/M =
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the Density task. It ulll ke recalled that the "Number of

P

Hypoth ses" dimension also did not correlate 51gn1f1cant1y
2

with either age or the otheér Vygotsky variables, and was one

of the poorest predlctors of age. This extreme'independence

raises the possibility that Ferhaps this varlable is in ho -

vt

- way reflective of cognitive sophistication. The remaining

aon-si?nificant correlations occgrfed on‘the most- difficult
Piagei&an tasks, which alsc'vere the poorest reflectors ofl
Piagef's theoret1cal ctage model. On the Hhole the hlghest
correlatlons betveen leacures from each system occurred .on

those varlables that correlated vell vltp both other scores

from the same system and vith age. These varlables also

’predicted age well, and wvere nost representat1ve of the

—

overall theorétical model invclved. This' pattern suppo;ts

"both the validity of the theoretlcal models of cognltlve
development, and the closeness of their relationship.

‘Although the “"Level of Verbalization" measures provide the

very hlghest correlations with the concrete level
conservatlon tasks, the rater's data and the overall

estimation of Vygotsky stage consistently related the

| closest to.all of the and1v1dual PlagetrSh tasks, no matter

" how dlfflcult. “ qhis is as qould be. expected, as the

1nd1v1dual - Vygotsky scorlng variables were not found to

"reflect the overall Vygotsky stage model as well as the

reseg,

rater's judgenents.-»fr : ::" ’

Table 43 illustrates thevcorrelatiohs among the total
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e‘ —
Piagetian scores enovthe'vigotsky variables. Bete again,
"Number of Hypotheses" emerges ‘as_ the only leasure that
dlffers significantly'frOI every Piagetian score; however,

"Tipe to First‘ Grouﬁing" dces not relate to any of the

fornal 1evel totals. Overall, a virt?ally identical pattern

- to" that reported in Table 42 _emerges, although  the.

individual correlations are slightly higher, as on the whole

the. total Plagetlan scores fit the theoretical model . better

than‘%he individual tasks. Agaln the highest correlations
occur between "ILevel ~of Verballzatlon"-'and the concrete
tasks, but the measures based on Vygotsky's actual stages

‘emerge as most consistently superior. .

Y

N The correlations between the numerical equivalents of -

the Stades in each theoretical system are found-on Table 4.

Piagetian stages were considered on.the basis of 'both the

.

initial jhdgenents andv the’ explanatlon crlterla, but the

Vygotsky estimations included substages as well. Although

all are significant (except, of ;course, 7"Nunﬁerj of
AN ) )

'EFY§°the$es")' it is probable.that the relationships wculd

1 -

1

,Verballzation"v~'sh0ws the closest relatlonship to - the

Piagetian stages whether explanations are considered or not.}

B

‘the stage concepts of both theor;es are those 1nvolv1ng the

J

have been somewhat higher if cnly the three iajor ngotsky

stages had been  included. Nevettheless, "Level .ifo

The ratet's estilations are ranked closely behind.‘ _Of,

8 | course, the lost v1ta1 correlationg as regards sxnilarity of

4
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rater's and the Piagetian stages,has uell as the onelbetneen.
;’the overall est1latlon cf Vygctsky stage and the Piagetian
'stages. ! ’

In porder to properly interprét the siQpificance of
these optained correlations, it is necessaf;\\to ;tirst
consider Table 45, wvhich  contains the percenta@es of the
total sanple falling in each lajor stage, on the basis %as
each ysten. ' It is abundartly clear that very fev of the
sample were placed in ngotc y's_ first phase ﬁ 8%) in
.c0lparison to Piaget' flIS stage (25. 96xa1n the initial
judgenent criteria, 27. 88% when explanation is conside;ed).
Ihus, -the obte;ned levels of correlatlon,;seen jQéiié'
respectable, in i;eq of the fact that one category ;contaihs

: ; — L
.a \discrepency of thismeagnitddé.~ The othen~stages'appear

quite conperahle among the sySten although the explanatlon

crlterlon for the%!iagetian ddta is sonewhat more *;ﬁ&ingent
N A . 8

than the others,-kes’ it places the smallest nulggr &t _the

. SRR B - | t“"ﬂa’_‘ i *1
“Thus,‘the borrelational data confirnsf Hi)* hut» the

unexpected flnding that so few chlldren aged four and apove
operate in terls of the Phase of Syncretlc Inaqﬁf %dggests‘w
| that thls phase 1s\not actually co-parable to Plaget's Ere--
operat10na1 Stage. The fact that Vygotsky con61ders this.:
tlevel .%ne of only thtee aajor phases cettainlyvsuggestc 1t L
21 0 e

-maust have appeared u1th cons derahle frequency et soae ages.

‘aThus, oneican only cpnclude that it nust' have ‘occu:red_
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TABLE 45

PERCENTAGE OF THE TOTAL SAMPLE FAM
AT EACH MAJOR THEORETIC‘AL STAGE

e ) - .
. . o

On the Vygotsky Blocks

Phase of Syncretic Images : " 4.8%
Phase of Complexes : | 58.65%
Phase of Conéeptual Thinking \ : , 36.53%

%

On the Piaggtian Tasks - Considering Ju@gement’Only

Pre-operational Stage ' C . 25.96%
Concrete Operational Stage | ' 1 . 43.26%)
Formal Operational Stage - ‘vi30.76%;\

On the Piagétian.TaskS;- Considering Explanation

fPre-operational Stage - T S 27.38%
" Concrete Operational Stage . *50.96%
Formal Operational Stage . ' 21.15%

A

—— Ty
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primarily a;{yonnger age levels than. were explored here. -If

*
“«

g
this is 1n§%act the caéh, then it 1s probable that . ‘the Phase
of Syncretic Inages actually compdres more closely‘ to
Plaget's Sénsory Motor Period, vhich is the chronological

precedent'of the Pre-operatlonal Stage. If th1s is so, then

it nay fUrther be assuned that Vygotsky's Phase of COlplexes
equateﬁ /to' Piaget's entire Period of Co&grete Operatlons,
1ncluding both the £re-operatlona1 stage -and the Concrete

OPerational Stage.

-~ 0n the ba51s of thls nev paradigm, 82 chlldren (79% of’
. r b
the salple) were found to be operatlng‘wlthln the Perlod of

®
Concrete 0peratiors and 22 (or 211) at the Forlal 0perat1ons

level,,vhen explanatlons uere 1nc1uded in the rfteria. .. of

those at ‘the Concrete Perxod, approxllately : vere\judged'

w

to be atv the ghase‘.1 (syncretlc Inages) level in the .

Vygotsky systen, . 68% at Phase 2 (Co-plexes), ‘and 251 at

Phase 3 (Conceptnal Thznking) Seventy-elght per_ cent of

v -

the Fornel Operations children uere- also funct1ohing in’

f-h‘terns of Vygotsky's Phase 3, and 22! fell wlthln Phase 2.

‘f3? Hhen explanations are not required for the Plagetlan tasks.;[‘L

wz children (or 69! of the san;le) scored wlthin the Perlod
ff»:of Concrete Operations add 32 (31I)~at the Porlal Level  of
the Concrete group, 81 also scored at Vygotgky's Phase 1,

70$’at Phése 2 nnd 221 at Phase 3. of the For-al group, 69’75

fell at the expected Phase 3, and 31’ at Phase 2.\ Thus. the 8

| accuracy of predlcticn fron one systea to the other rangesc"

1gw; B L R R PR S S

B

' . : . .o . L . T
N . A : . . AU
T G o N . . 5 - .o e L o H . .
L e . : - : P - . . . .
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. B ) . : e

from 685-77!,"/!§§¢h seems a reasonable:- level of
T lable:

correspondence. Thé explanation criteria for Piaget sore . °

closely approxilatés the iygotsky patterny part‘icular]:ywﬂéﬁ'

the highest conceptual léégls, as the judgement qnly basis

ends - to place wore Phase 2 shbjec{s at the forlpl
’ ! )

Operational level. This finding suppoffs Pngetrs position '

~

ihat explanation is a necessity for accurate“jubgelent of

true conceptual level. '

L

N
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Chapter Vv1I1

Summary and Conclusions

"CégcluSiOns'Drain -from_the Vygotsky Inve stiga ion LY

The present research provides strong evidence that the

Vygotsky Elocks are

Vygotsky's model of -

an aprropriate ' instrument for the

'assessnent ‘of ‘ccncept formation, in ‘children, and that

cognitive developnent is truIy

representative of children' thonght processes en routg to

¥

'naturit{. Clear evidence‘ of all but one of Vygotsky's_v

proposed phases and

sub-phases ‘occurred here, and -a11 . .

appeared iﬁ\\‘the ' expected order of sdphistication.

"ngotsky 's diV1sion of
|3

- ) \

the route to nature concep;ualizétion

1nto.. tuo separate hranchec vas borne out by present.

findings, as children shoved definite Signs of starting to

utillze rudinentary Eoncepts even while the najority of

their thinking involved conplexes “of . varying leveljﬂ fgj

“ sophistication.

¢ EC )

3

%

P

The frelative 'rarity' of behav1ohr 1ndicat1ve of the

Phase of Syncretic Inages in the present sanple led to the

¢

¢ \:

T"as all but one of the°

= conclusion that perhaps this phase predoninates prior to
a;four years of age. The suggestion was also put fqrvard that '

tdividing this*first phase 1ntc enh-phaﬁes -was nnnecessary,

> .

<
children rated at this,level operated

. : o .
- T . S . PR
o . : . . B P .
E . . S . .



206

in terms of the Ccnposite;Subphase. CIf however, Phase 1

does occur primarily at younger ages than were included in
this study, possihl§ most of the subjec@s were rated at this
o-posite level because it is the most ;advanced ’aspect of
‘. the Phase, and tﬁg chiidren tested were at the upper age
AlilitSuianlfed-* Either of these hypotheses may be correct,
but only furthgf reéeagch can accyrately resolve ‘the
 question in  #brls' of Qne: or the other. On the basis of

‘

present resqiis‘ alone, fthéA division of tthe Phase.’nof
Syncretic inéges 1nto three \subphases does not appeér
jusflfled but it is eptireky p0551hle that the louest lllf\
of Vygotsky's model wds not tested. Vygotsky hlnself gives
no clue as Bto the age of hig(youngest subjects. He does,
however, suggest the the Phase of Conceptual Thinking is

”‘\“ reached about - puberty, and that consisten;'use‘of the yery

™ highest level of genuine concepts is not -attained .until

ado sceqce.\ Present estimation of 15??3 years. for the

former a 15 for the latter conflrns expectation. Not
LN

all édolescéht§ in the average range .df: intelligence were
. N \
g found to attaln\she capacity for fornlng genulne copcepts,

~‘

lthough the fast \iajOtlty ope;&ted largely wlthln the

\

highest lajor phase. N _" ‘ _ :

N
.,
“

_here indlcates that ’ it is ,po }ble ~£or .'an  observer to

°

accutately place children?* 5. <pﬁffdriance in teras of

: Vygotsky's=stage criteria, evtna uit " the

The high level of \igigr-:ater,reliability obtained

1

a

benefit of B
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vitnessing the child's bebaviour first hand. Present
findings also indicate that the most accurate method of
‘assessing peffornance - wags that used by the raters, which
involved consideriﬁg the child's overall performance in
terné *of Vygotsky*s descriptions. However, it also proved
possible to; attain a reasonaktly" accurate estingticn of
‘cognitive ?lexel by iating each individual grouping of thé
blocks and aséigning an overall phase level on the basis of

the types used most often.

The- individual scoring varipbles devised by Meece and

~
~

Rosenblum for the Vygotsky Blccks proved valuable indicators
of various aspects of performance on t§é4task, but did not
refiéct Vygotsky®s actual ccgnitive stages too closely,
although a definite krelaticnship ermerged. All of the
dimensions correlatéd well with age and the other aspecté of
performance .considered ' in bbth.the Piagetian and Vygotsky
investigatiops, with tpe: exception of ihe number of
ﬁfpotheséga proéosed by the child for groupings he made,
since this measure vas also a ﬁelatiyélyspggp/ predictor of
age level, _it:seeis’douqtfuf:that it is in ény vay related.

' ta cognitive processes. Thus, it hardly seems wcrth

retaining im the baftery. plﬁhough no one individual
dimension emerged as a vélid ‘sihgle‘ indicator of overall

‘cognitive ‘level, By far the3best in all respects was the

4

"Level of - Verbalizdtion", cr the subject's ability to/

a

explain the principle underlying the Blocks. This variable
: - , Y U
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7’1‘- “.T/v

vas divided ﬂltf ,e"ﬁ es,w asf& '*douhléﬁ dichotomy" aspects in

the presem€

rfl“( 3
mfgﬁgéj ?ﬁt ﬁhis distinction emerged as largely
.Fj‘

unnecessary. "Levb of Vervallzatlon" consistently related

) most closely to the ‘other variables explored in both

Vygotsfian and Piagetian systems, and was the best predictor
of age. This suggests that verbal skills are of the utlost
importance to ccnceptual developnent The best non-verbal

criteria of perforuance wvas’ the number of clues necessary
(

for the subject to reach the final solutlog to the task

.ol
3

hich functioned almost as uell as "Level of Verballzatlon"
ﬂ///</—‘~‘:::\:65t pur poses. S /f

/ g

Unfortunately, at the present time there is no fornulaﬂwjf
,r;V

available to conblne the ueece and BRosenblunm varlables into

one total score, as several of the measures are 1q 41fferent

. mathematical unxts.. Perhaps 1f thlS were p0551b1e, the

(¥

results of the entlre battery(taken together uould provide a!
better estimate of overall level of cognltive functionlng.
The measires were originally forlulated in the hopes of

prov1d1ng a set cf nor-s #or chlldren's perfornance -on the
v vygotsky Blocks. The-coréespondence betueen present results -
~ g

and those of the original 1nvest1gators suggest that they

v

would serve adllrahly in this capacity if more data were

‘collected for the Furpose. Preeent means and standard

Y

deviatious found for each age level on the measures may be.

‘considered as modest pré1111nary noras.

/ ' X « . , iy
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._gglusiog__,g rom_the Piagetian Investlgagé_g B
| Piaget's 'nodel of cogn1t1ve develcpnent V%as also
strOnély supported by the present flndlngs. In’ keeplng with
hls proposed theoretical pcstulates, the Pre-operafional
Sutperiod was found to enconpaeé ages 4, 5, and 6, ~the
.Concrete Operaticnal Subperiod emarged at 7 years and ‘heqld
majority until the Formal Operations .Perto&, vhich was
reached at 13 to 15 years of age. iajor cornerstones of
Pi@gef's‘theory sucﬁ as notions of invariant .seguenge of
attainment of cognitive skills and horizohtal_decélage vere
solidly ﬁotne out by this'data.‘ All types "of stetistical
analysis 1led +to ‘the ccnélusaon that conservatlon tasks may
be 1eglt1lately le1deﬂ into two types, those falling at the
concrete operational level and those indicative of formal
thoqghtA processes. Consetvatioh of Subetanee, Con'tinucus
Quantity, Diécontinuous Quantity, Weight, and Area elergeé
as the forler type, uh11e Ccncervatlon of VOlune and Den51ty;
represented the latter. ,
Although ,P;aget's overall,thedr%tieal‘nodel could be
—considered. - 1nd1s;utably valid on . the lbasis; of present
results, some variation occurred as regards the ohtained

®
dlfficulty 1evels and ages of attainlent of the individual

-conservationg explored. COnseryation of Area consistently

" emerged as ihe mnost easily solved pfdhlen, followed by

Contlnuous and Discont1nuous Qua;;fty (which wvere of roughly'

: eqnal dlfficulty), Substgnce ‘and Height. -Thé‘lajfrity of
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the seven year olds succeeded on all of these céncrete level
tasks, with mcst cf the 6 year olds éttaining c8n§ervat§6n
of area as well. Thus, Conservation of Weight occurreé bere
a full t;;m;;;;g‘hefore the age suggestéd by Piaget, and*fhe
Area problem proved illeasnréably easier than anticipated.
Va:iations in ages of attainment are not of - ¢Eucial~
ingortance }o Piaget's ﬂxecxy,Q as he comsiders any ages
proposed as rough apfroxinatio;s only and states that
considerablé variation may be expected. He would»probablj
view .discrepancies of a year.-or two as quite trifling,
especially when they occu? within tﬁe limits of abnajor
stage, |

Variations in the order of difficulty of conservation

tasks are a slightly more serious matter, although Piaget's

horizontal decalage pringiple neatly . accounts  for

discrepancies of this tygje. Both Piaget, and Goldschaid
(1967) report Conéerv;tion 6 Area problens to be much more
difficult than Fresent results would indicate, although they
both used a similar experjmental letﬂbd;‘ There is little
published research on the " ogg And Barns" "area problélsp
but not one - other in Sti§ator to date reports results
similar to thase this study. The ogly. plausible
explanation for fhisllphenOIendn ‘seemed to be that the
preseht sample actua}ly approached the-probiei .differently,
as most of ‘the children responded more in terms of number
‘than of overali‘atéaf Thus, the_hypotheSesiﬁhs pﬁt foruard

P



2{1
that perhaps today's children are more number oriented due
* to the influence cf pre-school inStructuonal television.

The formal operations level tasks all proved much more
difficult than the farly ccuservations, as the, Formal
‘Quesﬁion was usually ansvered correctly et 11 years,’uith
volune andeensity emerging at about age 15. Volume was
consistently rated the uost difficult task in the battery,
but Density showed the greatest variation~in levgl depending
on whether or not ability to explain ‘the° phenorenon was
considered. 'On the basis of judgement aloue Density was
atteiued at 10 years. Hhereas the‘younger age levels .often .
responded "don't know" to cther ‘formal tasks, almost all
were leling to hazard ‘a guess. to the Density problen.
Perhaps this occurred because even very 11tt1e children have {/
experrence in floating objects in water, so feel fallllar
with the 51tuatlon involved. Brainerd (1971) intergrets
vP1aget's p051tlou on age of. acqulsltlon of formal operations
as Letwveen 11 and 15 years, although a good many of Piaget's
own writings suggest guese specific probleus are usuellj
 solved closer-to the lower ége léiut. Thus obtained results
are well within reasonable limits, but spec1f1c ‘ages of:
atta1nlent on the 1ndlvidual tasks were slightly later than’
Plaget has suggested. ‘Present results are in keeping with
those of other researchers in fornal tasks, hezrver, all of
the formal: level tasks vere among the best predlctofs of age o

level, hut on an indlvidual hasisv they did not predict
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overall cognitive stage level as vell as their concrete
counterparts. Taken as a battery however, the formal tasks
. t

estimate stage very well.

Rather surprisingly,“the best predictor of age was/jne

of the simplest tasks, Ccnservation of Discontinuous

$
Quantity. Its wvirtual twip in every other respect,

Conservation of Continuous( Quéntity, emerg%ﬂ as the least
effective predlctor. This puzgling discrepancy may well

”have been a factor of ‘order of administration of the tasks.

Discontinuous Quantity always immediately followed the

Continuous problem, so perhaps a learning factor was

involved. It must have been cf very slight. magnitnde, as

the’ difficulty level of the two p:oblens QZS Vittually"

identical, but pethap= just a fev children flgured 6ut' theb
second problem due to expoeure to.the first, The ahlllty to
Pick up cn this factor was undoubtedly related tg age, so
‘this aspect may have served a . partlculanly fine
.discr1-1nator of clder and younger subjects. |
Piaget has .steadfastly argued that the use of

explanation crlterla is a neceesary part ’of/ conservation

assessmegr®y in fact he has probahly be
,thatfpoiet'than anyﬁothert . Eresent analysi;
confirls the snperlorlty of ‘the explanatzon crlterion, but
the difference between the ‘:two ' systess | energes as

surptisingly slight in v1ev of the storl of contrOVersy this

l

‘ point has created in the 11terature. Only ;n the case of

Tow i
%

nore adalant on

/con51stently '
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~

the Dehsity task is the difference substantial, as a five
year ‘gap in age of attainment occurs- depending on the
criteria accepted. The actual task adnlnlstratlon used -'s
probably ,19’7 significant in th1= regard, as in the present
study the children were thoroughly quizzed as. to their

judgenents of same or dlfferent, more dr less, and such. If

.there was even the sllghtest doubt_gfl&helr ‘confidence in

. Judgement they were classified as non-conservers. ‘This

_pfocedure. va§ based on the hypcthesis that if a child 'holds
a real uhderstandiné of the netter %n question he knows he
knows and it }ie virtually inpossible;to_suey him. Other
investigator§7&éiugﬁjudge\ent criteria often employed wmuch

less stringent eéstimations of conservation, such as
v ‘

rconplecely non-verbal gestures or sihgle judgements.

Cogclusions‘nra!g from_the Comrarison of the Theoretical

..

gg els of Both Thgogist

1' Rhen the present study vas originally dev1sed, it was
hypothesized that the tvo theoretical models of cogn1t1ve
developlent vould conpare on the basis dlscussed in chapter

II. Although thls 'involved the correspondence of a -ajor

—_—

_ Vygotsky phase uzth a mere snb-perlod 1n Plaget's system, it

seeled a reasonable-conparlson in v1ev‘ of the fact that

Vygotsky vas not assu-ed to have investigated very young

;’children. This conclusion vas based on the knovledge that

'v’gdtSk" originally ‘worked extensively -ulth adults(‘and
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later became interested in chi vhen he was employed in

an educationally oriented tion. This seemed to
preclude youngsters below age four, so it wvas decided to

begin the present investigation this age. -

K//// Obtained results. suggested that this assumftion was

erroneous, as'only a ver}” small percentage '(uzf of ‘the

sample operated in  terms cf this first Phase, although ;\

gcodly'uulber k251) sco;ed at the Pre-operational, levei on.

LN

the Plagetlan tasks. Thus it was concluded that Vygotsky's
Phase of Syncretlc I-ages protably eguates more c105ely to-
the chronologlcal'precedeut cf the pre-operat;;nal stage in
P1aget's -odel the Sénsg;y uctor Perlod The diagram on. thée
'next ‘page illustrates thls ;evised; co-paratlve paradiga.
This revised lodel is actually more theoretlcally sound than

4
the orginal, as 1t eguates the -ajor develcplental perluds

1n both systeas. .

Correla%icns betvween the Vygotsky and the Piagetian
variables revealed a 51gn1ficant degree of relationshlp for
all aspects save the one Vygoteky score wvhich also showed
little correspondence to even its oun scorlng systel. Thus,

it may be concluded that the tuo/nodels lay be legitilately

conpared on both statlstical an& theoretlcal grounds.

a

upmary of t these the Present ud1
§.!!.£1 29..2..§.
Table 46 depicts the hypotheses ‘confirmed by this

E invectigaticu.. The najo: concern of course was Hy, vhich
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TABLE 46 ° , x
SUMMARY OF HYPOTHESES ACCEPTED AND REJECTED ‘

H; -  Accepted
Hy -  Accepted

H3 .- Accepted for the ages inddicgated on the figures ,of s
° each specific variable. Otherwise rejected.

»
>

Hy - Accepted

Hg - Rejected - B
Hg - A Qu Accepted 7 f ,
B —: Accééted r
C -.. Accepted : | I -,_"5' T .
D _:' Accepted | '
E -- Accepted - T o i;~x,‘
F’- 7Accéptéd S ‘ ‘g>~‘ ‘ b ‘
G - Rejected. ‘ } o Q.‘ i
H - Rejected N R | |
' ' R ,
- S -
. ? -y
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vas clearly 'supportei';by-the correlational results. When

the categorization of individual subjects was explored in

/

terls of the revicsed conparatlve lodel, it Yas found\that at :

least 70 per cent fell in the expected leVel in terns of the

‘oggosing theoretical systel of cognitive development, thus .

‘it‘ is possible to predlct Rlagetian perfor.apce _fron"

knouledge -of ngotsky :perfornance- (or vice yersa) with a
considerable degree of accuracy. ,'~>§ ST N

- Hg vas ‘also confirmed fcr all developlegtal stages and
lost 1nd1v1dua1 tasks. Only the QNuuber ~of- Hypotheses

Mention o le dld ‘iot relate to age or cognltive

sophis; vthe Vygotsky 1nvestlgat10n. is vell, the

initial  criteria for the Plagetlan Densxty task
L B

displayet »

general : ;for ‘older subjecté to perforu bet;a;. The 9

year old éi often seened to sllghtly outperforl their 10
"ffeer 6idpc ;rparts althougb the difference nsually dld
:nct reech’f istical signlflcance and the 16 Year olds were
usually h;h ;qi by the 15 year olds on many ind;vidual
. groblels. The 5‘year olds perforled surprlsingl uell ;in

'ffterls of several ct the 1ndividua1 scorinq variabl s for the

Vygotsky hlocks. : Ihese ,slight discrepancles h tweén aqe

_groups are probahly a function' of the snall nu:her of

erratic pattérn, 1though there 'wasv<a‘

if.snbjects at each  level, 1 &Fd.f thus :of guite ninor

vi.significance.cf

‘fverali -houever;- increased rage; yeilded

'],1lproved _pe: :pcéf in'rtetlsﬂ of ~|osr aspects of bqth

X

¥
e
3

N
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theoretical systeas. T, . o -

It vas not really expecteé that H3 would be proven for

. - . Q . o
every contrast between adjacent age levels, but rather .only
. ) ? \

for - those ages considered as boundaries of the major

develoﬁlental stagesQ In the case of the Piagetian data,

’rﬁj - . s .
all concrete copservation -tasks showed the expected break
betveen. 6 and 7 years,of age, which confirmed 'd%vision of
iperfornande into pre-operational .and operational tygfes.

Nejther the Volume task nor the Formal JOperntions Questiop

revealed significant diffezrences between age levels,

‘although ‘the Density task illustrated the Pre-OPQrational

and Concrete Stages, as well as a d15t1nc§5o‘ between the 10

and 11 year’ olds. ihls may by interprete; as d1v1d1ng the

Concrete and the Formal Operations Perlods, in view of . the
fact that the judgenent crzteriaw places attainment of
conservaticn of Denéity at 11 years. All fcraal level tasks

con31dered together place the divis;on siightly later, (nt

12 _years) and also teflect the earllenytuo stages. on . the

‘ »',has1s of the judgelent criterla alone 2 all stages ﬁreﬂ

4

perfectly reflecteﬂ uith boundarles occurrlng at 7-8° years

and 11 -12 ye s respectively., Brplanatlon crlterlafreveal a

slightly finer Qistinction.i as°-ah additlonal significant g

7gdifference occnrs at 8 and 9 yeare. Ihis suggests the olﬂer

A

_ichildren of the concrete operatioual level have a nore

fthorongh nnderstanding of the conservation pﬁ&golenon than

. those jnst entering the stage.‘;_ ?i", ’5“~

X

Py ~ T - o . . o . B
VORI Ty :

¢
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| -Therefore, the occurrence of 51gn1f1cantly different

‘\

o

Tperforlance betveen age levels solidly supports all aspects
- of Piaget's lodel of cognitive development. In the case of
the Vygotsky. variables, the ratert's data!_also Dindicate'
defihite "stages‘ of sophistzcatlon, but at age 1levels.
sl1ghtly dlfferent fro- those -estllates-ﬁ obtained by
calculatlng the percentage of subjects placed in‘a giVen
vstage by thé raters. A 51gn1f1cant contrast occurs betueen
.the perfornance of -the 6 and 7 year olds, reflective of the
dlstlnctlon between the Phase of Syncretlc Ilages and 'the
Phase of Conple:%s. ' Although - very “few of the sample
actqaliy operated totally in terns of- ngotsky s f1rst
,phase, all of those, uho -did were belou 7 Years of age, so
the occurrence ofithis d1V1sicn Seems legitimate. it the *
:other extreme houever, no 51gn1f1cant breaks occurred untll RN

14 - 15 years of age. The raters actually placed most Mot .

the 12 and 13 year olds in the Phase .of ConpleXes as

‘,J’ﬁ .

'vell, however, 1t- seels gains sophlstlcatlon ar!
rEIatlvely gradnal until the flnal stage of Genuine ConceptSA;f‘
iSf reached. ; This f1nd1ng does no§9 actually v1olate‘:7'
'aVygotsky's lodel too drastically, if at all “in. viev of the s,fr '
,fact tha; he considers lature Genelne cOncepts to stel fron ';d~-«
.G-tvo hhdependent roots, represented by late Phase 2 and early .'d{l ;:;
4 1Phase 3. Thus» Vygotsky expects thet children vidl operate ‘ .

in tetls of rudilentaﬁy concepts uhlle still using colplexes g

Vfa great deal. thus no eharp julp fron one phase €o the other ?v,di

.

A
s
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would be anticipated.~‘ Hhen the adolescent does become

»capable of operatlng 1n terns of genuine concepts, his use

of co-plgxes and potential ccncepts drops off considerably,
although these earlier forms dc not entirely disappear.

The individual Vygctsky scoring variables generally
reflect gradual _increese througuour the age levels testedy

and thus do not illustrate the theoretical stages of

. cognitive development, although theyieke soneuh%t:related to

the expected pattern. Any significant‘differences that do
appear usually voc¢ur betwveen the youngest age levels

explored, or between the lowest and the highest mean scores,

in the. case of variables tested by analysis of variance.

Perhaps young chfidren perform the most erratically ou " the
Blgcks, u1th‘re1at1ve stability being attained at abeur 7-8
years - and " Smoothly - inpreasing ¢ from there.5 These
distinctions may reflect the disorganiiation of the youthful

approach to a ccnplex task such as this. Only thew"Level of
é

.Verhallzatlon" and the "Nulber of Examiner Cluegh (which

were found to be the most valuable Ind1v1dual scores in the
battery) provide patterns ' definitely EuggeStive. of the
raterfs data. These~variab1es also reflect the distinction

@

befqeen ‘6 and 7 years of age, whlch may be reflect1ve of

'ﬁ

guthful d1sorganlzation and/cr Phase 1 thqught; lctually

tpe two terms ‘are. llrtually lnterchangable, as syncretic
$s

ilages are described as l'dlsorganued congerles" ‘y Vygotsky'
(1962, p. ;59).' Ihus at 1east some of the Vygotsky scorimg

A



Py “" o}

varlables IVQrballzatlon, Number cf.-*Examiner Clues, Time and

Errors imn the Plnal 3egroup1ng) are 1nd1cdt1ve of the

e,

i ?

distinction between Phase 1 and Phase 2, éven though it is
probable that only the tail end of Phase*2 is actually
included in the present study} This flndlng enphe51ze5%w¢$e&
i!porteuee' of Phase 1 to Vygotsky's conceptual model. »
éossib;y, if a total score could be derived, the discrepancy
'“befueen the two uiper uhases (or more likely b;tueen the

final stage , of genuine concepts and the earlier types of

.
<2

‘thought) would also emerge.
y
Hq was unreservedlﬁ accepted, as'no differences were
found betveen . male and felale perfornance for any variable
if® elther aspect of the rrresent study. This finding
oonfirns those of the vast ma jority of other investigators.
HS was rejected, ag Conservation of Area was fthe most
'easilyi'passed, nfollovbu ’by the /Quantity Conservaticns,
hSubstaPce, Weight, Area, E'De ity and Volume. _Other
conclusions derived ffon these findings -are discussed
.earlier iu 'this\Chapte;, under'"conclusions Drawn. froa the
Pi}getian Investigation"

\ A1l sectlons of H('Here COnfltled except part H, as
older subjects d1d not necessarily offer a greater number of
hypothesés for tﬁeirauarious groupings of the blocks. Very
young children of ten Supplied~ver§ few hypothé;es for their A
gtoupings, and slightly older subjects offered a great lauy

lov level ieasous, vhereas the oldest subjects often™ neede&

N /



222

‘ -
only very few trial group§ before the task was solved. -

Thus, this fupction approximated an.inverted 0 shape, with
the highest number of hypotheses occurring at Abodt 9 years
of age. Other sccring variables‘uere fodnd to operate as
expected; as older subjects did verbalize the principle’
involved @wmore effectivelj. used more mature types of
concepts in' their grcupings, needed less time to reach the

"ecoxrect soluticn, required fewer clues, and formed the final
o fm"(‘h fhalid AL

grouping fasté?”&rémsn;gwgccurately. There was a general
‘ O

trend for older subjects to form theitr-initjal grouping

"""""""

. . faster, but this measure showed considerable vériability,ngN“”‘mnm\
some subjecfs of all age levels tended to contemplate the
situation at sose length befcre actually moving the biccks
around. Tyisvseels to be more a function of personality
than age, and bhas been noted by other investigators using

the Vygotsky instrument (Haifiann and Kasanin, 1942).

;!gl;cations for further research
‘ The 'high _rate of acceptance ‘of the hypotheses
‘}nvestigated by this study indicatés most of the'qbtained
results vere as anticipated, however a number of unexpected
findings‘ did é.érge both ffbl this %Pvestigation and from
"the revieg/fbf ctheru'related ‘uork.hy All of ihe areas
qentiongd below woculd appear to be lncratiye iopics for
further-in dépth study. |

‘(1) i_The effect of neurological ilpairient»on the various

N : '

¥ . ‘ ‘ ~
LY
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types of Piagetian tasks at all ages, and stage levels.

(2) The relationmship along the "Cows and Bérns" conservation
task, Conservation of Number, and other types of Area
conservations.

(3) The relationship between Vygotsky Blocks performance and
I.Q. at all age levels.

(4) The effect of emotional factérs on ' children's cogn{:;ve
performance.

(5) The gognitive capacities of ‘adults of various
intelligence levels and various ages. |

(6) Thé felationship betweei Piaget's Sensory Motor Period
in general (and all its substages in pargicular) and
 Vygotsky's Phase of Syncretic Images. - The age range
involved in the Phase of Syncretic Images ;should also be
explored.

(7) 'The 'iinguistic aspects of Piaget's and Vygot;ky 's
theorles should be experlnentally compared and contrasted.

®heir p01nts of 71ev on the development of 1anguage dlverge

considerably, s0, it would be 1nterestlgg.to;;disgpxer which

model hore closely approximates actuality.

(8) The approach adopted in  this .study  (namely

éxperiledtaily c¢-paring theories to discover aspects ‘of_‘

similarity rathé; than focusing on contrasts), séels d
suitable aethod ofxéainidg;sone nev insight inﬁo»wcoqnifive
' processes. Perhaps it could Le tried with other theories as

vell. | S .,
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