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Thé work reported in thig‘paper arose from ap’ examination of the develo
‘cepts of .space and time in pre-school, child¥en, "from botira-Huguisti
cognitive point of view. The work has. beefi carried ont as part ol £
"Language Development, in Pre-School Children™, at the Bristol J

oy N - - a . B v LV
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[y

' ' “The impetus for this work ste
“s aspects of developmental theory: t
. - the,Genevan tradition, and recent

. largely from linguistic theory.,
remained largely insulated fro
‘ to make explicit the assumptigns
i who may be better.acquainted/wit

int g}ate two déffereﬂt
eyfmplified by work in
sytion, which has_derived

ed from a.desire to
cognigive approach

_ erefore found it necessary
derlying both, he benefit of -thdse readers .

This approéch/gas necesfarily resulted i%h A rather lengthy paper, and those4}
rs who are familiar/wifh the maferial.presgented in the ingroductory pages,
ests and discussion of the results, - .

- reade L
, are advised to turn to fhe description of the
o e L : -

¢ The attempt to A£ombine two distinct th ories must.result in a re-examihation Q‘{
~\\§f both. We have thérefore- found it necessgry to formulate a developmental model -

hich, while drawipg on elements of both p sitions, infroduces new concepts which "

cannot be derived/fromseither in isolatioy. . - » .
’ ) . . Q : . " . !
e : The diffifilties of presentation fnherent in such an attempt are obvious, .

We have therefpre thought it best to sfructure the paper from a historical persT
pective,

"therefore progresses from a presentation of : i%
L results ggined from previous work, to a statement of our initial hypotheses, It ;

should be/borne in mind that; dyring fthe.course of the research, these hypotheses ' |
- did not hrove entirely adequatf to the complexity of the empirical evidence that . .

we en nte
count rQQs

N

. . - L § .
- / This will be follow hy& a detailed exposition of the tests carried out and : .
the results obtained froy tiem gradually introducing the model that we have
evolved during the work AFlnally, there will be a summary of the theoretical
position which we now Jold. This will attempt .to draw together the different

aspects covered in thg . . .
I3 .

ape .
| paper. .
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NIntrodugtion: Trends in Theories of Language DevelOpment - . . // .

For almost a decade, during the early apd mxd-slxtles research into the
acquisition of language was dominated by ideas stemming frOm the revolution’in "
linguistic thlnklng brought about by Chomsky. This period of research was immensely
productf&e%eand resulted in much new knowledge of’ childrenls syntactic development,
Thi s work tended .to stress, the innat® abrllg;eslthat the ‘child was assumed to bring
to bear during the. process of acqulsltlon of* the grammar of his native language,

lnnrna tHnpuistiv -

- -
”,

»

>'system. As a result both of the empha51s on Syntax and of the innatist assump-

written.to account for the 1mputed llngulstlc competence of the child at different

[d * ys . & . - .,
o Reéently, however, many writers have challenged the assumptlon thaﬁ the prior
knowledge brought to bear by the,child during language acquisition is lnnate. At
-the ‘same time, rbtéent work on langhage'comprehension suggests that there is no .
necessary correspondence between the grammars written by linguists and the aetual
processes and strategies used~by the child ‘tar adult) to produce and understand
ufterancés. (Fodor & Garrett, 1906.) Many. thiorles now emphaslse the’ priorify of
the cognitive processes which are- taken to und rly 1anguage acqulsltldh. (Sinclair
de: Zwart, l972, Siobin, 1973). . “ ) L ‘y,‘
A parallel shift~in empha51s has occurred within 11ngu15t1c theory. It has
been suggested that Chomsky's syntactic deep structures are not deep enough, and
that a true description of the basis of language mugt start with semantlcs. T,
.(Halllday, 1973, Fillmore & Langendoen 1971). - :

‘. [

The confluence of these two theoretlcal currents” has resulted in new work
which attempts to provide a detailed characterlsatlon’of the developing semantic
system of child language, and wh;chhsees 'meaning as the 1nterface between ' language
and experience" (Wells l9]3). 1 RN A .

7

: «
Any*theory of semantlc development must necessarily include-an aaequate ,/ﬁﬁ

. accoudt of the acqu1s1tlon of the lexical system of the,language. This leads élmost
. 1nev1tably to an 1nveSt1gatlon ‘0of thé relatlonshlp between: language'and ;houghz,
a8 it has been frequently remarked- that the meaning of a work for a/chlbd 1s not
.the same was the meanlng of the word ~ for an adult, o ' '

- . .
/ ro! !

Thiories of Lex1cal“Development L - [

L -

‘A fundamental concept in lerlcal theory is that of the semantlc field,
(Ohman 1953) A semantic ‘field is tédken to be a structured argangeément of all the
words in the lexis of the language, in quegtion wthh denote'égpect of a distinct
cognitive, experlentlal erceptugl or social domaln in the llngul ic communlty.'
A sematitic field 4is’ therefore a rélatively autonoMOus sub-system ‘of the entire

lexis of the language. ‘E . - el : PR .‘

’ . ot

Most studies of semantlc fleldS/have focussed on areas of intrlnslc ‘psycholo~
gical or+social interest, for example the ‘lexes of time, 8pace and motion, kinship,
tesms, colour némes,'pronouns prepositions étc, (Flllenbaum & Rapoport, 1971).,
All the terms within -any given sesantic field enter-into gertain relationships one
with another, e,g. synonymy, ant@nvmy, hyponymy . That 18 to- séy, any demantic field
is a specific conflguratlon, the elements ‘of which are in relationships of hier-.
archical“domination and contrastive oppoSltlon The predominant theoretical re-
presentation of this actual. structure of the lexicon 'has been prov1ded by the
“concept of the semantic feature, or component. (Hjelmslev 1953, Ullman 1962),

Rji:rs theory was developed originally by linguists%if’the Prague and Copenhagen

5 A
A

a

o

" tiona underlying much of the work,-it consisted largely o£_aut§nomouscg1¥.nmazs IR

ages. (c.f. R\ Brown 1973)Y . L ‘.»"”T””.Z““'?ﬂ?ﬁf”ﬂf'f'ifﬂlf”
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N schools, and recelv&d new, attentlon in the formulatlon of theories of 1nterpret1ve
. semantics and selectlonal restrlctlon stemming from the work of Transformatlonal

.

1

. Grammarlans (Katz and Fodor, 1963) ., ) .

S . . i —~—— PRI 3
. . . . L

LIS

Semantic features are taken ‘to be units of meaning smaller- than the full
encoded _in words, and _.in.gome way more basic, _They are the molecular

[4

" "building blocks" out of which the lexiabn of any particular language is con- . B
jixa‘zﬂnnunznr “Att-the lexieal items which -make up. any given semamntic: field will have - ]
certain central semantic features in common; the differentiation of word meanings .

18 achieved by the addition ‘to these core fearurgs of additional features, Thus
- .semantic features are organized hierarchically. In addition to this, all features
.. are signalled within lexical items with either positive or negative polarity, . . .-
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Figure I shows a partial taxonomic representatlon of nouns! Semantic features
fe are “enclosed in squarée brackets, at the end of each string is one of the p0891ble

i lexical entries which incorporatés all the features and their valueg found in the
patlh from ‘top to bottom,

-

N
-

. - ,1f.the meaning of any word in a semantic field can\be seen as a hierarchical.
‘organisation of different semantic features, then clearly any feature in the hier-
arcﬁy:cah7hold either a positive or negative value, If “two words in any semantic
. field are' characterised by an exactly identicdl feature hierarchy, and differ only:* 5
. in the ‘polarity of the value attached to the terminal feature, these 'words form a
= word~pdir. Some theorists, notably Eve Clark (Clgrk 19737 , have cited the

" . existence of thest word pairs as instances of 4“more general universal linjuistic

phenomenon, markipng. (c.f. Greenberg 1966). ' ‘

-

‘ v -\ . ! ) . 3 - 3 ‘
.+, 'The /‘theory of marking as traditionally used in linguistic theory has in the
© iln referred to five or six separate but retated phenomena. THF criteria fol
u'c o o . 1\ - ‘ -
ERIC , |
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"deciding whether a particular lexical or ‘syntactic dLstinctfbn;}s of the marked/ .,
. .

unmarked’ variety are as follows:. ’ S

1) Where there is ‘a .mopphological différence befwe%n the marked and unmarked
instances, the unpmarked instance will invariably be the morphologically & v
simpler of the two.” (E.g. the singular-plural dif§erence in English). -

.o N -~

-~

Wﬂzliggggrglly_quaking, where thé unmarked'CGtm dominates the marked tefn in a

. "8 ema:j,é.‘i' ¢ field, the ‘unmarked térm will be the generic term Tﬁépfpbratfvgthe‘*
‘marked term in certain usages: the unmarked term %ill therefoxng be both gn .
antonym and a hyponym of the marked term. (E.g. in English man can,be used 7Y
aS'the'gene:ic term.forshumanity)g ) :

-
. L3

: . . [
3) "Distinctions existing in the unmarked member are ofteg neuttalised in the .
) marked categories". “(Greenberg, 1966). (E.g., in the German pluraly the A . -
article ‘and both weak and strong: forms of the adjectival declension h%zs,the '
same form in all three genders).. Tt . T .
. . L » ° . {ig‘ " S ! - ' T
:4) Where the semantic opposition is one that refers to e presence or bsence o

of a specific attribute, the unmarked term will always be the one deroting )
presence, and the*marked tefm the one denoting gbsence, as in the case of _ -

« the English word-pairs same/different (similarity), more/less (quantijty) /// '
big/small (size)., This is th? vaguest criterion, ‘ .

5) As a result of all these differences, marked and unmarked word-pairs will have
slightly différent syntactic distribution, and will not in all cases be in
perfect paradigmatic opposition.,' (E.g. dne can say ''the lake is six feet.

' deep%QRUt not ''the lake is six inches shallow'). _ e T e

’

. , : . . ¢
6) Where the marked/unmarked distinction applies to an adjective—~pair denoting
' poles of a continuum, the noun denoting the contintium will always be.derived

from the unmarked term. (E.g. long, short, length) - - : <
, @ : )
It has f?ﬁquently been noted in studies of the development of word meaning,
_that children appear to over-extend the meaning of words, They «ill tend to use .

one word to refer a whole class of objects of situations, for only one of which
it is appropriate usage in adult language., Recent studies of lexical development
have attempted to explain the acquisition of words by reference to the semantic -
features which are assumed to be contained in the wcrd in ddult. language, Bath
~of the models proposed is essentially a'variation on the same theme that the
child acqu?&eq the meaning of the word through the addition one by ohe of the ) -
geparate features, McNeill (1970) suggested two possible hypotheses: that cither
when the child first uses a word, he takes it to mean either one or a combination
* of a limited number of the features, and thereafter gradually acquires additional® ° .
features until his understanding corresponds with the adult dictionary entry ‘
- (horizontal development); or_that all the features of the word are simultaneously
"incorporated into the child's dictionary entry, but each feature is coded
separately, so that the same features are not necessarily recognised as such in
different entries within the lexgcon (vertical development).,
« ) .

*

Boch Eve Clark (Clark 1973) and Anglin (1970) argue for versions of the
horizontal development hypothesis, Anglin maintains' that the addition of features
proceeds from "bottom" to "top" - the first features to be acquized are those . | .
which terminate the hierarchical sequence, j.e. he acquires the "particular”
features before the, ''general", Clark, more cogently, argues the exact opposite:

the earliest features to be acquired are those highest up the hierarchical tree,
go that the child.will include in the meaning of a word all the other words

s "
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‘whleg’share that feature, or limited set of features. 1In addition, she suggests ’ _
that the positive 1nstance of any feature will 1n1t1a11y be over-extended to v
include the negative instance. :

.~

K A (L SN -
< : q¢ark specifically situates her hypothe915 wuthlﬁ one of the many theories
of -innate linguistic dispositions which have characterised” language acqu191t10n . ‘2
studies in the post- Chomsky period. - This is the theory of 1innate semantic primi=—
tives a8 advanced by Blerwlsch (1970) and Postal (1966)° _ J

\ . .

e e e e They auggga;_;ba; certain fundamental semgntlc features' are linguistic ’ , v
‘universals; as sucl\they may,"flnally be reduced to componeﬁts representing the .
basic dispositions of the cognitive and perceptual structure of the human
organigm". (Bierwisch, 1970), .To effectively “test this hypothesis, it is
necess to stleét an area of the lexicon which is susceptible both to an ex-
haustiv analysls of the acquisition of the actual lexical items, and a detailed

= - investigation of the development of the concepts expressed by means of thgse

terms. Locative and temporal relational terms constitute such an area, and it ig

these two semantic £he1ds which haves been 1nvest1gated in -the study reported .

here, . ’ N 4 . — : . \

. . . \ L
Although the semant1c fields: of time and Space are relatively distinct,

there are many instances of metaphorlc extension of a term from one field into

anothef; e.g. fore and, aft in nautical. language, rumning after a bus, behind the

. times etc., It 18 therLfore apparént that a strong connéction exists at a 11ng-'a

uistic level between these two fields, Moreover, psychologlcal 1nvest1gat10ns .
have suggested that a similar re1at10nsh1p ex1{ts at the cognitive 1eve1 (see
below). . .

Y

' . . v

' The most substantial body of data on the child's acquisition of spatial and
temporal relational terms to date is provided by the work of Eve Clark. 1In ’
particular she has carried out detailed dinvestigations of the acqu151t10n of the
relational terms in front, behind (in back), before dnd after, Both in front/
behind and before/afte¥ form oppositional word-pairs whi¢h differ only in the
positive or negative valence of the terminal feature in the structural descrlptlon

\, of th adult lexical gub-system, For example, she proposes the following®
chardcterisation* of the feature hierarchy for certain temporal terms (Fig. 2).

A} N M Ld

.. . g T ’1 Eimg | o o )
-‘ ) . V / + -\ ) i . d- '
‘. [Eimultaﬁeoég], . . .
* \" - Figure 2 . \
w‘nen/ ;io}] ‘ 14 .

: /N | -

before after .

\\ . o o -
* It should be noted here that Clark’s-allocation of p051t1ve and negative values
to before and after depends entirely on the eelectlon of the feature [?rloij Had
she gelected the feature [Bubsequenﬁ] as a constituent pf her structural descrip- .
tion, the terminal- values for these ‘words would have beeu reversed,
‘ /

i

' j

y ' !
J

’
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LT ' The‘positivé\term of each word-péir.(before, in fromnt) js‘sgferred to. by,
" Clark as the‘unmarked item, and the negative term~(after,y behind) as the marked
-item. She cites evidence from the work of Donaldson and Balfqur-{1968) and '
.i Donaldspn and Wales (1970) who studied the adquisition foube word-pairs more and

=

——
in each case, Y

ﬁand;demeaseféeed—gha;7fhe—1xnan3n5;1nnnark§d Term was,
L M R _

¢ i - RSO, Y B IR

aJ The first term to be acquired,ﬁi,ex _
-~ b} the moré general item of the word pairy in-thae the-négarive, marked Term was
first understood and used in contexts appropriate to.theé ‘use of “the unuarked
+ term . . P . . »
| N ) . ~ . .-
In othér words, children initialiy.understand. less to méan the sagpe as more,
and different  to mean the same as Same., ‘Clark interprets this as an indication
- that the positive instance of any feature is acquired earlier than its negative 't
instance. She suggests that the reison for this 1s -that."the positive member of . °
dach word pair is thé generic one, in that it refers to, the presence pf the
property or attribute coded ih the terminal feature, e,g3 more can refer simply
to some, as when a child asks for "more milk", ‘Whereas less can onlv He used as
a comparative, 1In the case of in front/behiﬁd-and'before7after, she direc;Iy 4
relates these observatidns to the motion of the demantic primitives, ‘perceptually .
derived information is coded in the form of basic.semantic features: in front is
seen as more ''primitive" the vi
field, 'whereas theé initial usage of behind is with reference ko objects Sutside
the visual field. Similar lypotheses are tendered by her to?acc0qnt for .
supposed discrepancies in.the acquisition of 8ther spatial and temporal terms,
v . . ro o
Eve Clark's initial hypothesis that the terms she takes to be positive and
unmarked will be acquired earlier than the negative, magked terms, is born/ out
by her results {(Clark 1971); in each case, the "unmarked" term is used and wnder- -
stood correctly before the "marked" term. Nevertheless, Clark's theory alsb 4
logically entails that not only will the "unmarked" terms,be significantly easier
for children to understand, but also thac the "marked'™ term will be consistently
interpreted by yoeung children to mean the Bame as the "unmarked" wogd of the pair.
However, no evidence. of such substitution, or over-extension is presented by her .
In a comprehension task involving acting-out-of sentences conjoined by, before . '
. and after, the most significant predictor of semantic reversal by the.children
would appear to be the actyal temporal sequence of the words describing the events
within the actdal spoken senten.e, (Clark, 1971) | Evidently, children aged.,
between 3 years and 4 years 11 months interpret such constructions by employing
an order-of-mention strategy. This was recognised by Clark as a facror in the
tomprehension task, but she still considered it (o be secondary to her major
hypothesise, - ) o

The Acquisition of ‘Concepts of Space and Time: Cognirive Theories

” .

Most systematic accounts of the reJationship between laiguage and cogriitdon
have hitherto been generated by the work of Piaget. Cognitive devélopment, as seen
by Piaget, consists of the gradual construction by the deve Joping ‘.h1ld ot .ncre-
asingly effective cognitive schemata basel upon successive stages .of cc-nrdination
of the lpgic of actions. Knowledge, for Piaget, .is not derived tiom pereepts,

i.e, sensory input, or“trom symbolic representations ot such sensory sntormacton,
as is maintaimed by most empiricist psychologists, but upon the internalisar ion
(and symbolic representation) of the actions perrormed upon these dbje.ts, -

- e - 9 ' y
ERIC ' TR ‘ | ' )
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used and understoad coryec:tly by the child = *

in the sehse that it refers to objects w@thiﬁ‘the visual
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o "Loglco—mathematlcal concepts presuppoSe a set‘of operatlons that are abstracted
-~ pot frdm the objects percelved'but from the actlons performed on these obgecbs
which is by no means the same' (Piaget & Inhelder,, 1969 p, 49). Cognition,
- therefore, is not merely a rEflectlon of the ‘real worTd, even a reflection
. mediated 'through symbolic representatlon. On the contrary, cognktion is a con-
structlve act, and one which furthérmore colistructs (ts own object. ; I¥ follows, -
‘; therefore, that for Piaget, laﬁgpage in common .with. other symbollc systems, is
. a secondary lntellectual prqcess,  The child can only express 1n language:the

'ord1natlon of aétions. This logic is more profound than the loglc attached to-
""" 1anguage ang 1t appears-wells before the- logtc>of'prepostttons ~in the striet-

: aense . (Piaget, 1963) "A symbol!(is a): 51gn1f1er with a figurative content
different from, and assimilated to, operative, 1nte111gence, whichh 28 the o
symbol's seurce and referent" (Furth 1969 p. 99). Studies of language acquis-
ition' conducted by psychoiogists in the Gene tradltlon have therefoge

. emphasised the ipvestigation through languggle of the cognitive structures under-
lying its _use. .(F.g. Sinclair-de Zwart 1972). +In addition to this, investigations
of cognltlve development have assumed that the language used by the child is =~

- merely a direct reflection of the level of cognitives development already achieved.
No systematic work has ever been carried out within this tradition to determine
whether the lexical items encountered by the’ child in.the experimental "situation

- mean the same for him as for the .adult exper{menter - the fact of apparent

) comprehenSLon has been taken to be suff1c1ent in itself,
- It is well known that Plaget (Plagetand Inhelder 1956). proposed that the
child's COHCEPtlon of time& develops out of, ‘and builds upon, the notions that he
has acquired in his’ operations in ‘space. P1aget contends that sxnéé time is a' more
abstract conceptloh, 'relating to transient ewents rather. than permanent objects,
the chlld will begin to understand space before he can grasp ideas of temporal
order. .In order'for events to be related to each other in time, the child must
already be ‘capable of mental representation.. The earliest conceptlons of space,, .
however, consist of the sefsori-motor schemes by means of Whlch the child co-
ordinates the ‘movemgnts of his own limbs, and his actions upon obJECtS. The first
conceptlons of space are tppological:
‘ "If we think of an object or conFigusation of objects occurring within

.a single perceptual field as our given set, a topological gesmetry deals
orrly with those relations which are 1nternal to the set and are preserved
despite stretcihring and rotation- relations such as proximity, separation,

‘surrounding and order" .

W

- (Johnston 1973 pp. 2 3) -
It. is only later .that the concepts of “Euclidean space - prOJECthe linear

- relations which are nqt preserved through rotation, such as above, below, 1n front,

- behind, up, down, rlght, left etc. are understood by the child. These are’ re-

Y Jations which demand 2 point of view to define the direction of the reférent; if
the point of view changes, sb does the relation. All relations in time, apart
from that of immediate Colncldence or quulLaneLty, are of a similar type to those
occurring in Euclidean geometry. They demand a verpo1nL A central notion in
Pﬂaget s work on -the development of spatial. concepts 1is that of decentering:

"In the course of’the first eighteen months, there occurs *a kind of

] Copernican revolution ... whereby the child ev§ntually comes to regard
himself as an ohicct afteng others in 2 universe that 1s made up of
a permanent ObJeCtS (that is, sttucturedsin a spatio-temporal manner) and
in which there is at work a causality that.is both 1ncalizbd in Space
> and objectifigd in things". . »
. '

IPiaget-and Inhelder, 19%9, ps 13)
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Thus the establishpent of object permanence enables the child to recognise
that he has a viewpoint of his own, , But it is not until about 6 years old that the’
child can flnally "4berate" himself from his own point of view in space, and |
menttally téconstruct that of agother persono Ft 1s this process®which is known

. as decenter®ng. ‘

. L

Full mastery of this ability i's achieved bnly with the establishmenc of

“opérational thinking. Operational thinking 18 characterised by the | existence of
group—llke structuﬁ%s (Piaget, 19/1) wn}ghr}endﬁpg thq/mental-gPeratlons 1nter-.

hgs -
“nalised and used by the child the atLrLbuLes of identity, closure, aqsoclat1v1ty,
and reversibility, ! . .

- - ’ . .

/In any oEeratlon, the elements which are operated on enter irtto certain
relationships.- These relationships all bear the properties listed above, in
different types of combinations, It is when all. thése different cnmblnatxons are
availdble to the child that operatlonal thinking is said to lave been attained,
Any one particular combination of the different variants of the basxc relations
listed above, is one con: rete operational systemy’ These difterent operational
8ystems are generally not anULYEd SLmultaneousll -.all the properties of the
‘group-like structure may be present in one concrete operational system, but these
properties may not have been extended to the specific forms'necessary,for the
establishment of a different operational system. It is not, therefore, valid to
deduce from, for example, the existence of a compensation strategy in a conser-
vation task, the &kxistence of the'full structures of operational thinking,

<. L -

The ability to apply the operatlonal rules in concrete sxtuatlonsxlnvolv1ng
real objects is known as concrete operational thxnklng, and according to Piaget .
develops between the ages of about 6 and d 8 years of age Y

'

Between the ages of 1l and 14 yeais the clild develops ‘the.ability to com-
bine the different concrete-operational systems in order to construct hvpoth&tlgal
situations In other wards, opcratlons begin to be perforned onjrelations rathér
than on objects. This stage is called by Piaget formal opopatlonal thnklng and
is the-defining cdharacteristicrof adult LhOpghL,

A frequently observed phenoménon in the acvelcpment of* concrete mperational
thinking is,.what PtageL terms hor1zoptal decalage; this phenorenon 18 eacountered
when the child, is able to apply certair .logical rules to a pioblem in cne situation,
but cannot app]y the same logical rules'to a lochallv ldentical. problem in a
different situation in which different objects a involyed  TFor example, con-
servatiorf of mass is typlcally observed betore dopservation of volpme The
counterpart to this horizontal de<alage is vertical decalage, In which there is’

. a similarity between the Structures to which opecrations are dpplled at different
levels of functioning, for cxample motur as against representatiomal organisation

\

of a certain limitecd ‘space. - ’( : o,
L4 - 0 ’

We w11l now go on LoQéonsidar scme previous work on "d¥centering' in space
and time. , °, . & .

) . . '

Piaget and Irhelder (1956) investigatyd t. child's phiiity to rc.ognise
and construct a spatial perspective dirier.at from'his own iu the,well-known three-
mount ains experiment Fromer (19A8) adapted this technique tor-the investigation

/ - N =]
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‘of Lemporél decentering I noted & uevelopmungal lialge 1m the ratire”and quantity
“of temporal referertce produced in the spontaneous speech of three-children at. around .
4 years., ncluded ipn’ this was ‘the first -appearance in production of the words
pefore” and aftery as well as increaséd.use of tense markers. He posrulated that
————— —pr————twy . o L] . N . . . s
underlying this change was the onget of the ability to decenter, in, time. le con-

structed tests which involved the selection by the child of a'picture, from within ~—~ 7~

| _a temporal series, which represented a particular viewpoint, ~CGromer concentrated h A

largely on the.understanding and, use of verb temse r T . R ~ .

' . .. : B 2 e ™ .

. The results he obtained, however, did not substaffitiate his own hypothesis,

» in its ipitial form. Dlecentering had not taken place even by the age of 4 yearg _ ,
9 months,., He suggestel that a more adequate formulation of the process of remporal
decentering yould be to hypothesize two distinci decentering btages, the first or e
these would enable a child to relate an.event at Time X (any time! to' Lis “own'
TimeC. 1t,is clear that the temporal order system set up by .the «hild at this’
stage woulll remain enfirely unidirectional. The second stage, 1:-was thought;

. would consist im the child developine the ability to relate scparate events, at .
. “1tmé X and Time Y, to one adgather, withcut referenct to, or wdiation rhrough, his
"own" Time C, This decentcring would, ef necessity, require the ¢hild to grasp

/) the bi-directionality of a Iyll relatinnal svstemt .t'e i¢ ¥ is.before Y, Y is -
after X, - : ’ )

- -

Y

As it is ubed here, the concept ot bi-divectionality prcsents itself as an -

example of Piagettiaft~rerercibilfty of operations, in this case, the relationghip”
. between before, and after 1s one of reciprocity. Thus we hypothésizfd that the stage

+ ' of secondary decentering would occur a1 around the time of onset‘cf concrete oper-
_ ational thinking, i.e. between rhe ages of b and % years. . ' .o
. This interpretation of Crower's results gained support from a reading Qf the
wo;ﬁ‘of Eve (lark (1971) an' Fericivo and Sinclair (1971 ° « latk admiristered
) tests to children to investigate the comprefension and prudu«tlonrot berore and
' after, and her resuits tell into three -broad response categories lhe Tiret ., ’

category consisted of. (hildren who, in rhe cemprehvension task, usca an “order of
mention' strategy, Niether were thesc children able to use relatienal terms to

link two avents'that thev wcre asbed to describe un the produstion task  The )
second group of children, she (laimed, inierpreied before correctly 1n thé (ompre= -
hension task, but not atrer They wer~ also capab'» of using héfbre appropwiately

in thé producgien task, but uid not use after  As mentioned above,- Clark inter- .
pretgd this production task resul: as support tur ier thesis (hat before/afrer.
constitute a mgrkod/unmarked wor | pair However, 1T should«also be Clear that it

is uhsurprising thag};huddren'SpdwtJnkusfy used betare in Brioterence 1o arter to »

_ conjain two sentences, sincg the neeyol before in the mid-« lansg position does not iéw
require the child to revefse in jangnaxe the actuna! temporal order of events, e
whereas the corr@sponding usv ot att r ges. Hoer taird rOSponse\(ategory ronsisted . A%

. of children possessingfull productive ani receptive dompecrénce 1n t?e use -0t these -

- terms. . ' o . ' . / ’
’ . . 3 . 4 ’ L
Ferreiro and Sigelaii, on a proda<tyon  asi similar to thar used Hy Cark,

were also able to group childrer un thoor catvuotles, whe o tesong naidren berween
. the ages ot % years and Y yhajﬁ oo 1on (o LIS Lesd, ctey aaminiate o h;“"

test of conservarion of liauid . 11a,0i, Sin lair ani gave, Y08 o a‘this way,

they hoped torrelate the (hitld < oo v v FAF e gre et dass Chooovs ander s .

lying operaﬁive fewre [ 0t developaentt Their thoer tesponse categorles wers as

' < ' . - . K

. : v - N
v, ) .
o . '.
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'“Catégoryﬂ —children, whep describing & sequencd of two independent. actions, used
two weaklyylinked propositions (e.g., "and then'). When asked when each of these . -
actions occurred, they tended to say’ "now" or "just then", thus introducing a link
‘between themselves and the~event, but not between .the two events, When asked ‘to
‘describe the actions in the reverse of the order of ‘occurrence, they tended to
- reiterate-ther original deseription, or to reverse the order without adding any
B :_temborél.indicatbrs. Thege children wére totally prefoperationay.on the censer=-

.vation test. - - , ‘o : . - B .
. - E : . : & g ) ]
i ‘ . ¢ o - ,'l_‘? '. : N - co.
©  Category.2 .children in the free-choice description used two weakly-linked pro- ;
T e ———— 1 o N . . . . - . .
.~ positions with verbs in the same tense, but in coner§st with the responses in. .
‘category 1, the -links tended to be adverbial (e.g. first, afterwards), When asked o
‘i when the, events pceurred, they gave correct answers, . In the inverse-order descrip-. S
tion, children complied with the instructions to start by talking about the second ;

event; but were incapable of using temporal indicators to'descfibe-the'acthal LT
temporal ‘sequence. These ‘children 'had reached reversibility of action in the con-
. ., .“servation tests, but did not conserve’, : IR o

S0 V. s _ A - : . ,
% Category 3 children gave correat answers in each case, Thevy were able to use both

AA

——————— . v . T . ;
.,Abeforgband after appropriately, and succeeded on the,conservatlonltesto
- However, they do not mention that they found any-difference between the child's
use of before and after, ‘although .they do not.-fully describe their results on.
.comprehension tasks, ’ ' o e S -

.
Ky

: Ferreiro and Sinclair took the lack of féversibility of action and its cor-
responding comprehension and production.level as indicative’of,childrens‘xinability
-'to link’ two separate events in such a way that one is used as an anchor and
- reference point for the.other, Children at the second stage, they deduced, could
. estahlish two independent relationships of temporal ordering, but could not inte-
grate them together or deduce one from the other, The similarity befween this
.~ description and the suggested stage of "primary decentering" (what Piaget, 1968b,
refers to as "semi-logic with one-way mapping") was 'striking. The category 3
children succeeded in relating two eveats in time without interference from their
own viewpoint, This would appear to correspond to the stage of "secondary de-
beqteringﬁ, R . ' ST

Rl -
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Summar
We ‘can summatise the conclusions that we drew frofi. the above-mentioned work
on the production and comprehension of spatial and témporal relational terms as’
follows: in the work of Eve Clark there would appear to be two ‘possible lines of [
investigation, ‘Jhi first of these relates to her thesis that such relatisaal :
~ terms exhibit patterns of acquisition characteristic, of unmarked/marked word pairs.

- We did not find the eyidence which Clark uses to support this claim to be con-

clusive; neither did we, after exéminétion of the linguistic natgre of ‘marking,

-find any a prior reason for supposing this to be so, We decided to investigate the

. . hypothesis that .the theory of marking is not adequate to account fbr the developing

comprehension and use of spatial and temporal relational terms. THe method' chosen
to ‘investigate this was an jinvestigation of the response styles of young children .
to comprehension and production tasks using these terms, These would then be B
eompared with the -response~styles of the same- children to similar tasks incor-

.- - porating.word-pairs for which there existed more substantial evidence of marking,

* . We considered the 'second line of investigation implicit in Clark's work to'be pot-

- entially more fruitful; that is that children will employ specific response-

- strategiés fér comprehension and production, based on actual perceptual attributes
of th§\°bjeCt8 and language encountered in the experimental situation. We were
able to identify at least two examples of this in her work., Firstly, the strategy

~ employed in comprehgnsion of sentences conjoined by before or after, by:which the
attual temporal order of events is identified with the order in which the events
are mentioned in the sentence, The sedond of thesée is Clark's observation of

- substitutions of spatial relations in response to comprehension items, where the
relation which is substituted is not~that coded in the instruction, but one which

' is more appropriate to the perceptual ‘configuration. ~For ekample, a child asked

Se

to put a brick on a tunnel; is more likely to put it inside the tummel., Tt was .
decided to make a fuller examination of such strategies. : e T ‘ ‘

~In the work of Cromer and of Ferreiro and Sinclair, there was considerable.
evidence that the range of situations in which spatial and temporal relational
terms could be used and understood, was limitedvby the level of ‘cognitive develop-
ment currently attained by the childs This level of development could be char-
- acterised-in two ways: firstly, in general, with reference to progress towards g
v.concrete operational ‘thinking, More specifically, it could be described in terms
+ - of the two stages of spatial -and temporal decentering, :

v

- - With the attainment of primary decentering, the child is in possession of .the
following logical ability: that is to'relate his own subjective position within a
‘configuration or a continuum to that of any one other object or event. However,
-such relations still remain éntirely uni-directional; the child still cannot relate
both objects/events simultaneously to his own subjective position or to each-
~other, The cognitive capabilities of the primary-decentrred child are diagramma-

tically represented below, ' .
X . . . '. Y "‘
_'V"‘:“ . .
e < - 0 — ‘ —>
) : speaker
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The ability of the child to liberate himself completely from hlS own subjec*
tive viewpoint is established by secondary decenterlng. The secchary decentered
child can relate events on a continuum or objects in a configuration to each other
by reference to-their own relative positions, and without recourse to a subjectiv '

* anchor~point. The stage of secondary decentering is dlagrammatlcally represente‘

\ Petove T ™ -
S | ,

S

identical in 'space to those in time,
- between the nature of the perceptions of space and of time. Whereas:
" ordinary "Newtonian" sense, ig uni-dimensional continuum, space exte ds
dimensions, The existence of three dimensions, or axes of reference, i
rntroduces a greater complexity in tasks 1nvolv1ng snatlal re1at10na1

On the Sther hand, if, as Plaget Suggests
‘we would expect tlie introd ction

.decentering (horlzontal decalage),
we fojind it v ' ';

- the - concept of time evolves out of that of Space
of an opp081te effect,’ Because of the 1ndeterm1nacy of e evidenge,

and temporal decentering,
since their logical structures are identical,

the same .gges, - oo : ' .

b

secondary decenterlng is not equlvalent to Plaget s concept [e]

However, if such a concept is applicable to notions of space
that the pre 0perat10na1 child would display a tendency to u ilige hls own front/

back axis, in placements involving the use of in front and
. to that of other ob3ed§\

’??

/

As we have already noted, Johnston has noted that spatia
may be classified according to whether the relatlonshlp thiat they. express 18 » ‘.
topological or Euclidean., Since Piaget mainfains that -topological notions are
more pr1m1t1ve than Euclidean ones, we would predict that ‘comprehension of topol- /
. ogical’ relatlonal terms will precede that of Euclidean ralatl nal terms, Co-
, - - : / , '
d ! - i
. L1 Jt N
" |
{, hd

CERIC R )

Aruitoxt provided by Eic:




.erBotheees _ a . ’ o .

. experimental situation,
. k]

.

‘These will be stated in @ positive form, , . j
s . - v

Marking

difference between:the fr quency of substitution of the "unmarked" for the
"marked" term and the frefjuency of substitution of the "marked" for the "unmarked"
term, .. ’ ; _‘ - . / '
- N 7

2, An investigation of the domprehension of the following terms:
bigger/smatler, not as bilg/not as small, less big/less small; will.reveal sig-
nificantly more substitutiion of the unmarked for the marked term than the
reverse,

Stnategiés

A 1nvest1gat10n of the strategies of .comprehension of spatial and temporal

relational terms will reveal the utilisation by children of specific perceptual
attributés of the objects, configurations and linguistic input present in the,

Decentering : i E \
- \ M -
1, An 1nvest1gat10n of the comprehen51on of the terms before/after in front/behlnd
above/below %gll reveal two distinct stages of primary* ‘and secondary decenterlng.
2. The'onset of primary decentering in" space and time w111 precede that of sec-
ondary de<center1ng° | A : . /

..

P “

-3, Using a test of conservetlon of liquid volume as a measure of the development

,

- . " ™y . . . . - ..
towards concrete operational tﬁl@klng, there will be a significant positive
«correlation between the onset of rever51bx11ty of action (renversabilite) and
primary decentering., This will occur between the ages of. 3} and 4} years,

-

4, Using a test of conservation of liquid volume as a measure of the development
towards concrete operational thinking there will be a significant positive
correlation between the onset “of conservation (reversibility of operations) and
secondary decentering - This will occur between the ages of 6 and 8 years,

.
. .
, A .
. -~
Axes :
. - . F :

-~ ’ ‘7-“.3‘.\ .

‘

An 1nvest1gatlon of responses to items 1nvolv1ng placement of obJects in

'response to instructions- incorporating the relational terms in front, behind will

v

reveal a developmental sequence, from the child's use of his own front/back axis
to that of other objects. -’ >Q\-. *. * v '

— <%

TOpological/Euclidean _ i .

LR o

An 1nveet1gatlon ot the relative ease of comprehersion of spatial relatl
tefms will reveal that topvlogical relatxonad terms will be easier than E

relatlonal terms. ' !
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Method J . ' ‘ . ] E . !

‘1, Subjects - / S . ;/f? i /

This study, which is st111 continuing, was conceived as a. longltudlnal o('/ke°

The subjects. whose,results are reported here were drawn frq? two sources° These

ares b ‘ » ‘
- /

a) 64 children, one half of the total sample of ch11dren participating in the =~ . EY
Bristol Longitudinal Study of Language Development directed by Gordon Wells° :
This sample was evenly balanced according to sex and social class, 32/children
were first tested at 1} years, and 32 were flrst tested at 35 years, ./16
children at 3} years recdived the temporal tests, the remaining 16 3£#year«olds
and all .the children at 1} years received the gspatial tests, In addjtion “fo
this, all children at age 3} years recelved a test of conservation of 11qu1dsn
It is 1ntended“;hat the development of these children, as shown on these tests,
will be.monitored at 51x—month1y iptervals for.a perlod of two years from the
first occasion of testing,

i

b) 30 children, Il aged 5 years, aged 6 years, and 9 aged 7 yearso The subjects
were evenly ballanced according/to sex, but no control was introduced for social .
class, These children were tested at the local primary school dt which they
were in attendance.- Each child was tested on 3 spatial, 4 temporal tests, a
liquid cqnservatiaon test, and a //test of comprehension of dﬁmenslonal terms,

ﬁ/ .

2, The Tests - T : frtfinned B
et : - . e v
R . e ) i . i K
i, Temporal d ) . : / %” .-
‘-T——.. . + ;oET T

a) Temporal Seriation Test
This test is deslgne&
- consists of a seriesg of 7
declarative sentence, Eac
bear. :

estlgate prlmary decentering, The testlng material
oloured ‘cards, each of which. illustrates a simple
sentence forms part of a short story about a Teddy

3

[

' e.g. Teddy is -gsleep " . _ e :

v "Teddy wakes up Cot o : ' o)

s Teddy gets out of bed etc, . : T .
a m . , .- »
The story is told to theamhlld by the experimenter, whg lays out the cards
as each sentence is spoken, so that ‘the cards form a left- right serl‘t}ﬂ° The
. story is retold once, with the experlmenter pointing to the appropriate. chtd'e
- for each sentence, The cards are then shuffled on the table, and the: child is
required to re-order them as the experimenter ‘rads out the story. The purpose
of this is to teach the child a simple dne~-to-one correspondence between
sentence and pi‘cture, and the left-right conventian®of temporal ordef, The
child is then asked e, g.™show me what Teddy does just atter he wakes up". A
similar sentence is’used fo test comprehension of the word before,
'l _ . : 205
The child is then asked to insert 3 further pictures into the series, é.g.
"teddy wakes up when the alarm clock goes off". Comprehension of the terms "and
ther" and "just before" is also similarly tested, Success in these tasks is
taken to be indicative of the attainment of prlmary decentering; in each case,
the child is requlred only to take one event as reference f6r another, or

S | :




a

s

. LN
- 3 « ‘ » * v
~” "gupjective present", and relate the other event to it along a contlhuum, .
Chilldren are assigned to Pass and Fail categories according to their perfor-
mangce| on the entire test, ’ : '

Each of the 6 test items has a posaible score of 2 points; a total
score of 9 out of the possible 12 points %ver the entire test is designated as,
the| Pass criterion.. - : ' :

:?)'Te t of Production of Temporal Relationa} TermS.

- &.  'This test is similar to that used by1Ferreiro and Sinclair (1971).. The .method

by which the child is induced to produce temporal connectives is as follows:
‘the lexperimenter performs a sequence of two actions, using dolls and toy

"+ animals, inwolving ejther one’or two agentive participants, The child is then

' .asked: "whagihappened there?" His response is noted, . The child is then asked
e.g. "When did .the mummy open the door?" if one of 4the actions is the mummy
doll opening the door.: He is also askéd when the ather ‘event occurs, In the

. one case in which the agent of the first action.is different from the agent
in the second action, thg child is then asked to describe the entire sequence
again, but/ to start by talking about the agent of the second action. This is
to determine whether or not the child can free himself, in production, from
-the‘cznétraints imposed by the correspondence of word order with temporal orde&r.

" The plirpose of this tést is to test the child's produgtive competence in the
use of temporal relational terms. Results obtained in this test are compared
with results gaiped from teésts of: comprehension of the same terms, decentering,

d liquid conservation, -The test also provides’ data on the order of appearance

in the child's productive repertoire of the words, before,and after,

» L4

c) Test of Comprehensién of Before' and After. (Tempbral'Compréhension Test)

. fﬁ&thih.test, the experimenter reads dut a series of eight sentences; each of

. which links two actions, to be acted out by the child using dolls and toys, by -
use of. the words before or after. The test is designed to investigate the effect
.onlﬁhe‘childﬂslperformance“of the following 3 variables:

‘ . L. . ‘ o
1. Number of participants in the sentence - ' .

>

2, Position (either initial or mid-clause) of the relational term \

v 3, Relétive ease of comprehension of before and gfter

N&%n‘;his iay, concrete strategies employed during the transition from primary to
‘gecondary decentering may be elucidated, It will also provide evidence as to

the validity of Eve Clark's (1971) classificatioa of before and after as an un-

markéd /marked pair. - h

¢
-~

' The eight sentences uséd in the test are as follows: -

1. The Loy strokes' the dog before he goes upstairs,
2. The girl'kisses the mummy before the dog touches the horse.
3. After mummy cleans the window, she goes dgﬁpstairs.'

by After the girl crosses the bridge, thecar ‘goes down the road. .
5.. Before the boy pats the dog, he kisses the girl. LN
6, Before the girl goes upstairs, the boy sits on the chair. -

7, The boy climbs onto the horse, aftef he pats the dog,
B. The boy pats the dog after the girl kisses the horse,

;
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Aruitoxt provided by Eic:

- -

This is a test of secondary draenncrmgu The: experfmentek presents three cards

to the child, each deplcting ag event in.which the major partieipant is the
teddy-bear, The experlmenter then reads put a sentence in which all the events

are ordered according to a sequence determlned by twe temporal preposl'lons, either
before or after.. - . . _ . 0 -

event at a time to another fixed réferénce point. {t 1s therefore logically

ERIC

4

e,g. Teddy picks. some flowers betore he rides the \bike but atter he meets the "én . ;
monkeyu s . Y Lo ’

There are four seﬁtehces\in all, taking the forms. :

a) X before Y but atter Z -Iv . .J/'

b) X after Y but before Z ; ; .

c) X betore Y and before Z '

d) X after Y and After % - S . : o

.o A / ,
where X,Y,Z are all events Jepicted on the cards, Sentence ic) can be succegs—
fully incerpreced by use of an order-of mentior strategy, sentence (d) by use-of
a reversal of this strategy, sentences (a) and (b) only by the attainment of
secondqry degenter1ng

. Slnce in addxtxon "to the semantic c0mp1ex1ty of the sencence the child may
fade problems caused by limitations in short-term memory, a control sequence is
alsé first administered in which “three events are ligked by the connective "and
then', ~In addition to this, a two stage test is» administered, where the child
is requxred)co order the ,three cards in swo separate and consecutive stages, _
according,to- two sentences which each Jink two of the cards by the use of. Letore

or after - ~ -
e.g. Teddy makes the SFndcaSLle after he padd]és. .
(Pause) I3 ) : )

fuc 0. before he makes.the_ﬁanaghsl'é; he eats a stick of rock,
LY

There are tour such atems'in- all, esch requiring rhe ctild to relate one

... ’
IS T . .

equivalent tpo a primary decentering task, {
Both phese latter tests also establish whether or not (he (hild has managed
to establish correct 1conic equivalences between the picture’s and the spoken ,
sentences, and is in possession of the relevant left-right r-presentariona
conventioén- A similar test involving an acting-out techknique was also piloted,
in view'of the difficulties involved in the use of Fictorial representation,
Howevery, this test was [ound to imposé¢ a greater burden on short-term memory, .
and was therefore abandoned., “u ~ess on s~ntences (a) and +b) is (aken to be .
conclusive indicatien of the attainment by the child ot secordary, tempocal
decenterxng, and the xelated structurcs of 0peratlonal thinking.

The child dis required in these sentences to relate the event whicl 1s shoken

first to two other events, which r~lationally detine its posttiun in the

‘temporal order The (hild js therelore ‘required to concentrate on the rejaticnal - . .
: , [
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Aruitoxt provided by Eic:

'Thls p01nt will be.expanded in hevResults section. .

T A L
/» & : '

- position ¢f .this event, rather than deducing it from a focussing of attention
Con the evéent immediately f0110w1ng the prep051t10n and using this as the

g;anchot—poxnt' as he can do 'in tests. (b} and (c)-. . This means. that one would
fexpect a Strategy shift in theLperceptual decodxng of these terms which would

occlr when the chidd is actually in the process of acquirdng decenterxng

X
i} . . .
N ) ; “ .

, Spatial ', '\ o : .

.
-

It should-be noted that e spatial tests incorporate’ a greater range of
terms than the temporal tests. There are two reasons for this. ° Firstly,
many temporal relations in Engllish are expresseld through tense and aspect,
and therefore fall within the lgrammatical rather than theylexical system of
the language. (Spatial relatfons, on the other hand, are signalled almost -
entirely through the use of prep051t10n§9 + Secondly, as has already been
mentioped, there are more dimensigns in'space than time, and therefore a
cornespondlngdy greater number of spatxal relations to be coded. .

Partly because of the limited time available during any one testing session,
and partly because of practical difficulties eggountered in aptemptlng to .,

.get children to respond we; have not ncluded any production tasks in our
spatial tests.' - /

.- . * *
2 - -

!
.

d) Comprehension of Locative Te;ms&

This test is'edministeréd to children of all ages covered by this )
experiment. ..-:It consists of a series of septences to be acted out, with .

‘toys, by the'child, all of which express spatlal relations betweeh objects

by means of preposltions. The prepositions tested ate: in, on, out of,
under, .beside, up, down, inside, outside, along, on the side of across, over,
next to, around, between, in front of, behind, above, "below.

The adverbs upwards and downwards are also 1nc1uded. This test will enable
us to determine the order of acquisition of these locative preposxtxons

A pilot run of this fest enabled us ,to isolate eight categories of response.
These will be described in the section dealing with results.

& The test will provxde evidence against whxch to test the hypothesis that
comprehension of - locative terms proceeds from topologlcal to Euclxdean terms,
and to test Eve Clark s marking hypothesis.

b) Locative Orientation Test.

”

As was pointed out earlier, the semantic field of space is more complex
than ‘that of time, since space is tri-dimensional. In particular, the
prepositions in front and behind are ambiguous. Any expression incorporating
these terms may be interpreted by reference to several axes. The appropriate
axis is selected accordinmg to the cues perceived within the configuration
by the observer. (E.g. "in front of the car" may refer to a position between
the observer and.the car and proximal to the car, or to a position at the
frﬁnt of the. car ) Since Piaget characterises the thought of young children
as gocentrlc this task was origipally designed to test the hypothesis
that children w1ll begin by using their own front-back axis as reference, and
only later usc¢ that of other objccts The procedure adopted is as follows:

a reference object (toy lorry) is placed in the middle of a paxnted wooden
road, marked with a central broken white line, so that the lorry is fac1ng
either along or across the road. The child is asked by ‘the experimenter

- /

* ’

20




‘ . . ' . .‘ " gl‘ 1“4“ )
‘ | -7 - o

“ «

to place a toy car in front of/behind the lorry. . The position of the child
ig varied, being either perpendicular teo the long axis of the road, so that
his gaze bisects it, or at the end of the road, so that he faces down its

-~ long axis. Thus ‘there are eight conditiods in all. The "test 1s diagrammed
in thé®section on results. The position of the placement object (car) and
the direction in which it faces-is noted in all cases, .

' -

F

c) Spatial.3-term series. o ) " .

‘. . . < . : ' ' ’
This test is designed to be directly comparable with the temporal '

3-term series test. However; since there are no intrinsic spatial axes '

“comparable to the left“right temporal order convention, we decided to use a .

technique of object ordering, rather than picture ordering. -
: Y

In this test, the child is asked by the experimenter to place objects
(2) on the road, so that "e.g. "The car is in front of the lorry but behind
the bus",” (b).on the stairs inside a doll's hquse, so that §-8. ""The boy is
abeve the mummy but below the girl."~ . The test.items are therefore comparable
with.items (c) and (d)_of the temporal 3-term series task. - We did not include
: any items in which the same connective is used in'both first and last pPogpition.
Neither is 'a memory control introduced in ‘this test, since is is assumed thak
if the child can pass the memory test in the temporal 3-term series, he is -~
able to store'three participants, simultaneously in short term memory’

. .. . _ ’
.. : . LY . o

This the standatd tes® of liquid conservation (Piaget et al 1968a) in which
th;eé containers are used, as- fpllows: .

. .. ” . .
111. Conservation of ﬂaaulds .

Figure 3 R : | ) o

2 % [ﬁ i P
. a. a

i 2 i

KB

After the transformation, the child is asked to judge whether the liquid in
the two, containers remains equal.. A check test is administered, "in.which the
child is required to pour "thé same" amount of liquid into the tall cylinder
as is in the standard beaker. Thus it is established whether he has the

~ ability to cdmpensate.: A full description and discussion of this test is
given later, o . ‘

"
e

iv. Comprehension of Dimensional Terms.
Lk .

The comprehension of the following dimensional terms was investigated:
big, small, less. The method used is as follows: the child is presented
witﬁ nine wooden sti§ks, from one to ten inches long, each-of which differs
. in 1ength.from the next by one inch. . The experimenter holds up another

stick, five inches long, and asks the child to (e.g.) '"give me a bigger
stick than this one." = The dimensional terms and combinations used were:
bigger, smaller, not as big, not as small, less big, less small. The
purpose of this was to determine the relative order of difficulty of the above
combinations, and to investigate whether this can adequately be explained in
~ terms of the theory of marking. For this purpose, the word not was assymed to
]:l{[lcbe a simple negative marker. 21 )

Aruitoxt provided by Eic:

-

’
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RESULTS © , . | .

. Primary Temporal Decentering. " : _ .

Each child- was dssigned to‘PASS'or FAILfcategories on the basis‘uf a

cut-off point in the cumulative core, as explained on P.l%, S g
. \ , | *
[ 4 .

In _addition to the sample described abovei 7 of the.children ége 31 .years
. were re-tested”at age 4 years. Their results aré—included=in Table .

' ' o ) ,
Table 1. / Primary Temporal Decenterlng ) ' ¢ R .
. Age (yrs.) PASS FAIL o ’ , ﬂ :
34 3 13 : e . T8
4 ' - 4 k! _— o :
5 VL 9 2 0 ¢ " y, . e ¢, ?
0 10 b . - ' R ’
7 9 0 ’ . o

. | ) . -7 \g ) -

Of the 7 children whu were re-tested at age 4 years, anﬁ who passed the )
test, i.e. 4 children, 3 had failed the test at age 3y years, and 1' had passed *~
at age 3} years. The remaining 3 children- tested at age 4 years ‘failed on both '3{
occasions of testing. .- o o c

-

“ ) . .
It can be seen from table 1 that our hypothes1s that prlmary temporal ’ J
decenterrng will occur around the ages of 3} - 4 years is partially conflrmed.
¢ It is clear that a process of primary decentering such as we hypotheslzed
does inaeed take place, and that its onset for some chlldren is as early
as 3} yedrs, but for many children it is not complete until .5 years.

.
.

Irinary Decenterin, and keversibility of Acvion -~ v o

LIt was predicted that primary decentering and revetrsibility of acticn
fre.vecsanilite) would occur at the same time. Lt .will be seen from table°2 -«
tuat no conclusive evidence was obtained to support this prediction, '

3 -

-,
J

N

.
! "

Table 2 o
" +- — -+ ‘o N “:7? x.
Age (years) RD RD RD RD - /.
1} . 1 7 6 ) : ) o
4 a 3 l 2 . 1. e R .

Key: R = Revarsibiiity U +' Decentering 73‘?rPresenL = = Abseut -

Thire is not sufficirent.data to occablish the relationship between
reversihility of action and the onset of prﬂmary decentering. 1t 18 clear
that for some children necithier -1eversibility of action nor perary decentertng
have been achieved by dge 4 years.

1

The reldationship betwe. s e cfsibility of action and prﬁma'“ de~etering

s wasd nol ae st stgn:iicent Liuding frem the conservation ttst At this 'age.
This will a.vordingly be discussed later. It may be noted, ! however, that
these later results throw some doubt or the reliability of tTe st;ndard .

I

conservation test as 7 measure 5f rever<eibility. 6f.action.

22 : | " \
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P1imary Spatial Decbntering

There is no spegific test of primary Spatlal Decenterlng Results from
the Locative Comprehenélon and Ofientation tests will provide evidence, as to
the attainment of primary spatial decentering, and are reported later.

. 14 - 5 ‘
Secondary Temporal'Decentering

5
ie

-

Our results presented here_are for those- ch11dren aged 5 years and over,
No child at age 3} achieved success on the 3-term series test, and many fa11ed

to attemplt it. ThELI failure may be attributed to several factgrs:
v

a) Failure of short term memory retention - over half the chlldren at thlS

age falled the control "and then' linked series. ; : -
b) Unfam1liallty with left-right prder convention. - Whereas in the
primary decentering tmsk, the order is given by the task itself, in this
case the order must-be created by the child. ~
c) Failurg,to spo Cangously identify iconic representatlons of events in
. spoken: qptence The child is not faglllar with pictorial conventions.
Again, in” Lhe primary decentering task, -the identification of the plctures
and their 1abe111ng is first carried out by the experlméﬁter, and is thus
a“given, whereas im this task the child must construct the equ1valences
. by hlmseif R LA ] -
..;'V ' ' . -
i. Relative order of difficulty of Temporal 3-term series sentences !
: i Y .U i N -
The forms of the sentences were as follows: i
a) X before Y but aft91 Z .
b) X after Y but before z , . , SN
jﬁ "c) X before Y and before Z
d) X after Y and after® Z
[t was predleted that, since sentence (c) can be solved by employing an
order of mention sttategy, it will be the easiest to solve. Sentence (d) may
be solved, by a simple reversal of this strategy, and should therefore be the
next easiest to sulve. Sentences (a) and (b) require secondary decentering,
and should therefore both be of equal difficulty, and the most difficult to
golve. As will be seen in Table 3, these predictions were borne out. .
Table 3~ Ease of Comprehension of Tempoial 3-term series sentences .
for chlldren aged 5 years +. ' -
Sentenca . Cornect Response _Incorrect ReSponse _
e .1 as S b S N2
d - 12 1 « 17 ) B
a ) : 5 24 :
‘b 7 « 22

A Cochran Q-test was applied to this data, yielding a Q—value of
34, 27 . This result was significant, ;)( 0ol. .

.

Cow .

S 23

N




iii.

iv.

ERIC

Aruitoxt provided by Eic:

iiw‘

. ‘ ' - 20 - -

An item-against-item analysis was carried out, using the sign testw\
This analysis revealed that sentence (c) was significantly easler than
sentences (a) and (b) (p.< .001), and significantly easier
than sentenee (d) {p< .01). No other significant dlffereQQES were found.
Although there is a_clear trend 1nd1cat1qg that sentence (d) is easier .

thgp sentences (a) and (b), this is not significant because most childreh - W[

failed on all these items. . -
.t A

Attainment of secondary dé-centerihg - o : : .

B -~ " ;
Examination of the results yielded the following Sonclusions: =

by age 5, most children can solve sentence (c) by means of an order-of~ o

.mention strategy, but fail on the other sentences. By age 7, most children

are able to reverse this strategy, and to ssucceéd ,on sentence (d). However, '

even the majority of the 7 year-olds have mot attalned secondary decenterlng\

Over.halt the children who succeeded‘on elther sentence (a) or’ sentence (b), v

did not succeed on both sentences, .

.
- .
\
'

‘Secondary decentering and operational thinking:

It was predicted that, since the formal properties of transitivity and
reciprocity which are required in secondary decentering, are also components
of the cognitive structure necessary for the conservation of liquid volume,
attainment of secondary decentering would coincide with operational thinking
as displayed in a conservation of liquids ‘test. In fact, in the majority of
cases ¢pnservation appeared to precede success on the secondary decentering
task. There were, however, 4 children who succeeded on a secondary .
decentering task but did not display conservation., (Table 4) :

Table 4 Conservation and Secondary Tempdral Decentering (age 5 yearss)

R - + + -
Response Type Cc.S C.S Cc.S C.S C = Conserving
No. of children 5 12 4 9 5.= Sec. Decentering

‘ * -

The.c;ite}ion\fot S, was success on either sentence (a) or (b).

Strategies

It was pred1cted that the earliest strategy employed by the child would
be one of order of mention. _ This would be followed by a strategy in which
the order of mention can be reversed, thus giving success on sentence type (d).

Intermediate between the employment of order of mentién strategies, and )

full secondary decentering, would appear strategies which attempt to relate
each relationally predicated avent independently to a '"concrete'" reference
event (i.e. to the first event spoken). Such strategies would be ev1degced
only in sentences (a) and (b).

This type of strategy would rely on assigning a "global' meauning r each
relational term. . Fuor example, in the sentence: - '

Teddy picks some flowers before he rides a bike, but after he meets

the monkey -
the child may correctly allocate the event spoken first to the mid-position
in temporal order, Using this as a pivot, he will then go on to interpret

24 '




J 5
the other .clauses as:

he rides a bike'before : ,
he meets the monkey after.
Thus the order of placement of the pictures will be:
g 1. Bikg
-2, Flowers - :
" 3. Monkey : .

’

In qther wovds, there will be a reversal of the end-pictures, as

cqmpare&/wk{h'the correct order. T Co. - "

¥ . Ths strategy, then, relates two separate avents, unidirectionally, c¢ .
a.single Ypivot¥ evept - a kind of "double primary'decéntering". For true
secondary decentering, the qhi}d‘must fix the position of the central event
through its simultaneous relation with two other separate’ évents. True
secondary -decentering requires true reciprocal reversibility; the child
must realise that an event can be simultaneously both before one event
and after another event. The intermediate strategy requires the child

- only to recognise that a single event can hdve an event before it, and another

-event after it. . ' N *

Thgse hypotheses were substantially borne out by the results, as can
be seerPfrom Table 5. ' E .

.
.

Table 5  Strategies employed in comprehensionqbﬁLB—term series,
~ . 4 4 n .

- -

Response Type r . 2‘ 3 - Correct

Sentence c 2 - 1 - 24
LR S VA N

4

2

2 12 ..
6 10 8 ;

7

5.
4 8-

: 7
o

L:\'crmo-
o

Y

‘Reference card placed in end pogition
= Reference card in middle, end cards reverse of correct order
Cards 1n order of mention ‘ .
Reference card placed in initial position, followed by other
cards in reverse of‘word order, )

W N e

+

Wheqe-}he "reference card" 1s in each caéz the one depicting the sentence

spoken first. We interpret response category 2, when displayed in response

to sentences (a) and (b); ‘as instances of the "intermediate strategy" <

described above. Where these responses appear to sentences (c) and (d), it

must be assumed that either there ha¥ been a failure of memory, or that the

child does not have possession of the necessary conventions., This assumption

is reinforced by the fact that those 2 childven who place the "reference card"

in the middle on sententes (c) and (d) are 5 and 6 years old, whegeas'the .
majority (75Z) of the children who display response rype 2 on senrences (a) \\

and (b)- are 7 years &1d. . , 4 ' : ’f\\'

25 . |
An interesting response pattern is that found ip caregory 4.- As can be
seen from table 5, it has a.similar pattern of distribution to that of P
caregory 2.- In other words, it is found predominantly 'n sentences (a) and (b).
0 :he other hand, examination of the data showed its incidence 1in response to
E;Hié;xe sentences decreased with agf,.wherpas,.as we have said, that of rategury 2
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‘increased with age. We would therefore like to suggest that this reSponse .

is a precursor of ‘the category 2 strategy. It appears-that children who

- make category 4 responses, assign the same type of "global" meanings to
before and after; but are not.in fact relating the clauses to a ?pivot". . v
The child is able to establish a suﬂjective order relationship between the r,

- words before and.after, but’ is unable to relate zither of the predicated L > ,

clauses to a "pivot'sevent, thus the evenF'Spokén'firSt is ?laced in .-

.- initial, position. ' ~ . >

PH
- te
»

As predicted, the incidence of the simple order of mention.strategy in T "
rfsponse to sentences (a) and (b) decreases with-age.-* : . ' o
- v " ’ . b4 . . o
. . » -"-._‘. . :
) In conclusion, then, we would suggest the following sequence of
. "acquisition of strategies for the:solution of 3-term temporal relgtioqél .
- problems by children who have already acquired primary temporal decentering:
. o .

* 1. .Order*of mention. (Category 3) ' ) .. o
s 2. Reverse of order of--mention. (Category 1 response tq sentepﬁe @. - 5
g , 3. Globa;luse of before and after within subjective temporal order (Category 4). .
s -4,/ Global’use.of before and after + use of central pivot. - (Category 2)
5. Secondary Decentering. R L ) .
a . . 0 . . B .

"+ It should be borne in mind that the strategies oytlined here have been
inferred from the final spatial position in which the cards were placed.
It is clear that more detail about the child's responses ,could be discovered
by noting the temporal order of placement (or picking up) of the cards. :
Such .observations should lead to a finer analysis-of strategies than that

presented here. We intend to carry out such an iﬁve?tigation in the near
future: ' ’ o ‘ .

-~

¢ .

v

v. Memory Contro{;Test. for _ C X!

S\ p A o A . &

_ ! 3-term seritence with connective 'and then", Fvery child over 5 years
succeeded on this task. It is therefore clear that failure to store\\tvvean
.in short term memory capnot be the reason .for failure on this task. :

g.\ | T : ) \ ‘ . | ‘ . '.'v'

i, Two stage. construction of 3-term geries s 3 .

Although most children over 5 years succeed in constructing 3-term series

of the same type as described in the secondary decente@@%g task, provided they

i can donstruct the series- in two scparate and unrelated %\@ips, there .still rehain.’
a small number of children who failed in this tdsk. It must be concluded,
therefore, that even a "primary decentering' tafk can prove difficult for
children .in circumstgnces where they have themselves to provide the correct
left-right axis, and to identify pictorially represented events.’ There were -

no consistent error patterns, and none of the children who made mistakes did

so on all four of the 2-stage items presented to them.

Secondary Spatial Decentering K\ '
. \ ‘ .
Since.the 5, 6, 7 year old children who had the spatigl 3-term series test
administered to them also had the temporal 3-term secries te Aadministered to
them, no extra test of short-term memory'was included in thistask. Since there
are no clear spatial conventions with which am order of ment jrmx strategy c
coincide, no sentences of gimilar form to the sentences (c) «and (d1, in the
Q temporal task, were-included in the spatial! task, The four cpatial relational
- FRJC  terms used in this task were: in front, behind, above, helow. .
o i o . . ot . ' ¢
- . 26
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There were therefore 4 sentences 1n all 1nc1uded in the task of the
the form: .
© a) X id front of Y but behind Z - :
A " b) X behind Y but in front of 2 g ~
» ¢) X above Y but below Z ' s n
d) X below Y but above Z. : : . -

¢
'

_';stle‘S. .'Sec0ndary Spatlal Decenferlnggﬁfkﬂmrm series test, age 5 years+,

Item a . b c 7 d
PASS S 113 14
“FAIL ., - 16 16 17 16 -

o

‘There is a slight tendency “for the number of correct responses to
increase with age, but this was not found to be statlstlcally significant.
As can be seen from the data,. there is no difference between the items in
‘terms of d1ff1cu1ty - as is to be expected, since the logical structpres
of the items are identical. : T
Strategies employed. - . . N

T :

. On the whole there were no dominant responsé patterus evidenced by the
children who ‘failed to glve a correct response.. This 1s not surprising,

“-gince there is no intrinsic conventional axis of spatial ordering.« For this
reason, if a child did use an order of mention strategy, it would be imposs-—

- ible to déduce this, " from the final gonfiguration that he produced. However,
there d1d not appear to be any tendency for objects to be picked up one by one,
as the sentence was spoken! This seems to indicate that an order ‘of mention
strategy is not seen as appropriate by children, when they are deallng with

) -

spatial_ relatlonal terms. . - —
The only suggestive'result which seemed to indicate the presénce of an o
actual strategy wgs one which occurred at age 5 years. At this age, only 0

13 correct responses were made on the 4 items, as against 22 and 20, at ages
6 and 7 years respect1ve1y. Also at 5 years, 12 responses were produced in
which the "refevence' object was placed in the middle of the conflguratxon
produced, but the two other objects were placed in the reverse of their .
'correct positions. - This c0nf1gurat10n was however produced only 3 times at
age .6 .years and 4 times at age 7fyears.

- This would seem to éuggest that the "intermediate strategy” in which each
relational term is linked.in a uni- directional manner with~the noun that _
follows it, is applied by children to spatial as wel]l as temporal 3-term series.

P

Spatial and Temporal Secondary Decentering. ’ ' L -0
R
It will be remembered that -ne specific hypothesis was maie about the order of
spatial and temporal secondary decentering., It was clear from the data that

for the relational terms used in.the secondary decenterlng tasks, there was a
tendency for spatial items to be easier to solve than the equivalent iteps using
temporal terms~ The only age at which this difference was statisticaﬁf%
significant was 7 years, (p.< -02), by which age over half,the children

tested were succeeding on the spatial secondary decentering taska{

X o am
h S

- Q 0 -
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, ‘'The reas ms for this dlfferenCe in difficulty may be e1ther developmental,
\ : or due to intrinsic differences in the task-demands, or to a combination of
- both. . A developmental explanation would be that, since temporal conceptions
develop later than those in space, there may be a t1me—1ag in the applications
of the same 'Operatlons at the different representatxonal levels (vertical
decalage). However it is clear that there are important differences in the
task demands set by the spatial and the temporal items. Firstly, there are
'"differences in the complexity of-the linguis tic input. For the spatial
items, the. elements linked by the relational terms are noun-phrases;
Vhereas for the temporal task, the elements are in the form of clauses (e. go
Teddy picks some flowers.) Secondly, in the spatial task the child has
only to manipulate familiar objects. In the tempexal items, the child
must recognise unfamiliar pictures before they canvtbe ordered

 Liquid Conservation and Secondary Spatial Decentering

Table 7.. Liquid Conservation and’ Spatial Secendary Decentering
=an-e i » : » , ,

’ : , + o+ + o+ -+ - - )
Requnse_Type CcSs ¢S LS cs S

S No. of Children 11 7 [ 8 T

_Once agaln, aa,qith the temporal results, there is very little we can :
say abcut the relationship between secondary decentering and liquid conservation.
. . + - t 1 s e

Comprehension and Production of Temporal Relational Terms

"i. Temporal Pmduction task. . - - .

SR In the free choice description of the squential actions (i.e. Wwhen the
child is asked 'what happened there?"), with one exception every child over
5 years of age used the connective '"and then" to link the two events. £ This
- one exception was a child who used the word "before" to link the events.
Such a result is to.be expected, since the description does not require the
use of a relational ternm to be fully grammatlcal and acceptable. At age 3%,
approximately half the children either did not réspond to the question at all, -
-or only dgscribed one of the two events, thereby avoiding the use of any
connective. The remainder used the connective "and then" It could be
argued that the omission in the description is caused by a memory failure.-
However, as will be seen, children of, this age are perfectly dapable of
. remembering other events and relationships of equal complexity., What is
more likely is that the processing mechanisms for comprehension and production
are different, as will be seen in the examinatlon of the comprehension test
results. :
To the quwes¢ions.in which the child is asked when one of the two events
-\ - occurred, he must answer by using a relational term, if the response is to be
acceptable to an adult, The variation in the types of responses vroduced
by the 3} year olds was considerable.

.- There were in all“6.gaterories:

. i. Use of a spatial term in place of aitemporal\cne (e.g. over
' there, in the house.) - L
ii. Use of a purposive expression, e.g. ''to go upstairs”,
iii.’ Use of an expre551on denoting manper, or an acted out
. imitation of ‘the event referred to by the experimenter. 2
, (E.g. "like that" accompailed by imitation).

o f S o . ' ' :323 ' j
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iv, Use of a non-relational term, which does not spec1fy its
’ temporal expression, &.g. "just now", "just then" -
v, Use of a sémirrelational term, which does not spec1fy its.
temporal referent, or a relational term which stands on
~its own, L.g. "first," "last", "before", "after" '

-

vi. Full relational use-of a relational term. .
TABLE 8 - . Responses to_"when".questions-in.-Temporal.Production'task°
Response Category i ii Cidd ® iv v vi o )
\ \,
Age(years) 3} 2 2 ) 1 4 2 3 2 -
: 5 0 0 0 0 BD U 2 c
' 6 0. 0 0 3 2. 57 0
7 0 0 0 1 2 6 0 J

v

If we compare this datawith that ‘obtained on similar tasks by
Ferreiro and Sinclair. (1971), certain similarities are immediately
evident. All available data suggests that spontaneous production of
temporal relational terms does not begin to occur until-the age of 5-6 years.
However, the age range of our sample was different from that investigated
by Ferreiro and Sinclair. Amongst the youngest. chlldren (34 years), we .
discovered non-temporal tesponses to temporal questions, as we have already
mentioned, If we compare these results with those obtained in the Primary
Temporal Decentering task, we. find that those children who are unable to
produce a temporal relational term are also those who cannot succeed in the
Primary Decéntering task, It is therefore clear that for a few children,
a stable expression and understanding in language of a concept of time
has not yet evolved at 3} years.

”»

i

The other major difference between these categories and those of

Ferreiro and Sinclair, is that we found that even the older children.did not
produce relational terms in the free—~choice situation. This may be due

to the fact that Ferrelro and Sinclair were testing French~speak1ng childreny
in English "and then'" is a perfectly acceptable adult response to the questions
asked. ) . N

It is important finally to mote that our results cannot be categorised,
child by child, in the same way that Ferreiro and Sinclair treated their

. results. In the first place, we found more variat}on in the responses to

the, "when'" questions than they did; .in the second place, the free choice
responses could not be broken down into definitfe categories., In the third

place, the "inverse order" questlon did not yield satisfactory results ~- only

one child out of the entire sample successfully answered this question, and ’
there was no age or stage pattern to the responses‘of the others,

In addition to this, the relationship between the performance on the
verbal tests and that in the liquid conservation task was found to be
considerably more' complex than that found by Ferreiro and Sinclair. This will
be dealt, with at length later on, -

A comparison of these results with those obtained by-Eve Clark will be made

in the seéction of the results dealing with comprehension of relarlonal terms and
the theory of marking. h .

29 ‘

RIC,

|




_26_

—_ A

Ng

.

Comprehension of Locative Relatianal'ter‘ms

. ~
Iq order to discover the re1at1ve ease of eomprehen51on, and by
implication the order of acqui51t10n, of the variolls locative terms .
' investigated, it is necesgary ta lnvestlgate the responses of the’
3& vear old children. The reason for this is that by age 5 years, the -
vast majority of the items were correctly understood by all ch11drenn -
Conversely, at age 18 months, only two or three of ‘these 1tems were

correctly understood

TABLE 9, Relative ease of comprehension of locataives at 3} years -

Item ' _ . Topological /fuclilean Correc;'reaponses'

" (Put the ball in the cup T 13 ‘
(Take the baby out of the house. T 13 i
(Put theuﬁar under the bridpe T A 12
(Make the lorry go along the road T . o 12
(Put the lerry under the bridge T - "12 S
(Put the boy on the horse v T ’ 12 o
(Make the girl go up the stairs 11 _ ﬁ
(Put the dog next to the horse 11 C
(Put the brick in front of you 10
(Make the aeroplan& fly downwards 10 ° . v
(Put the boy beside the horse 10
(Make the dog come down the stairs .10

- (Put the mummy inside the house *10 .
(Make the bov go across the road ) 10
(Put the dog., below the boy ‘ 10

(Put the dog at the side of the girl , ..
(Make the dog«walk around the block

(Make the aeroplane fly upwards

(Put the dog outside the house

(tizke the dog jump over the horse
et p

(Put the girl above the bQy _.
(Make the girl go over the bridge

(Hold the aeroplane above you

(Put the bus on the side of the road
(Put_ th e car in front of the lorry
. (Put the bus.behind the car

(Put the ball behiad you.
(Put the boy behind the table

(Put the dog in front of the table
(Put the girl in front of the house
(Make the car go in front of the lorry - -
(Make the car go between the lorry and” the bus

(Put the ball between you and the house
(Put the car beside the road ,
(Put the horse between the dog and the girl

(Put Sthe aeroplane below you
(Put ‘the lorry behind the house
(Put. ‘the dog-between the two blocks
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_Response patterns

. t
L " _The categories used to code the incorrect responses were as follows:

1) Use of an axis other than that of the reference ,ebject; to spec1fy
direction. R . : . o

2) Substitution of an’ "unmarked!" for a '"marked” relation; or vice-versa.’
3) Substitution of in, on or under (topologiral) responses.

4) Substitution of other participants than the le~i.al items present in
the sentence, excluding the preposition itself, .’. -

*5) Substltutlon of a relation -of simple spathl prox1m1ty
All these response types were encounnered among the 35 year old children.
For the following items, one particular error pattern was predominant, to a

statistically significant degree.: :
.

N A
¢ . b -
. B . M . R frod
TABLE 10 - T : : g R
Item T i ©o Predoryaunt Pesponse type
Put the ball between you and the house., _— 3 \
Put the dog between the two blocks- N 5
Put- ¥he horse between the dog and the girl. 5 !
Make the car go between the lorry and the bus. S 5
- o For no other items was there any particular dominant response pattern.
It is interesting that in all the items where one dominant pattern did
’ exist, the relat ional term "betweenwas present. This term is evidently <

exceptionally difficult at this age. The typical response produced by the
, children was to bunch together all the participants mentioned in the

sentence., However, 1t would appear that for the item "Put the bdll
between you and the house', the cues present in the particular child -house
“configuration led them to place the ball inside the house.

It is worth noting that we found it extremely difficult to classify
relatioml terms as Topological or Euclidean; the final classifications
that we arrived at are certainly open to doubt, The distinctions coded in’
any one spatial relafional term are far more complex than caun be derived
simply from a .topological/Euclidean classification. A more important
determinant of the relative difficulty of comprehension of a term appears to
be t}a cont ext ‘#n which it is applied. 1t will be argued larter that it
.is inadequate to see context as merely a "performance' variable. .

Although, by and large, there is a trend in the results which suggests
that topological relations are easier for 34 year-old children to undexstand
than Euclidean ones, it.is by no means a defihitive one. One.ot the must
difficult items of the test involves comprehension of the term between;
which does not independently.specify direction and is therefore topological

F in meaning. Clearly other variables operate to determine the order of
difficulty, including the number of participants which are necessarily coded.

Once agairﬁ it is clear that the pattern of a response is determined -
largely by the perceived context within which the preposition vccurs.
~ The attempt to demonstrate the existence of discrete semantic features from
- responses to a relational term in only one context, 15 for this reason
© _ questionable. This point will be returned to.later.
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.latter terms and the before/after word-pair, +In the first place, both more

-

The Theory of Marking and the Acquisition of Relational Terms. .

A major part of the evidence cited by Eve Clark in support of her tﬁéory" .
of marking is derived from her.studies of the acquisition of berore ar.d after
(Clark 1971). - She suggests that not only the order of acquisition. but also .

the pattern of errors made by children, in the comprehension of these terms, 1s
homoldwaus with that found by Donaldsom ‘and Balfour (1968) and Donaldsuu and
Wales (1970) in their,investigations of the acquisition of the rg!atiogdl

terms ,more, less, same and different. *

However, it is evident that major differences exist between these « s

and same are quite cleariy the "global' or generic term of their respeclive
word-pairs. In each case, the addition of a simple HEG-marker to the word
transforms it into its respective opposite, either less or different.

This 1s not the case with before angd after (even less so with infront /behind);

not before is not synonymous with atter. - The assignment of a positive
value to before is linguistically quite arbitrary - it depends solely® on the ‘

terminalwseman&ic feature as (Prior) rather than (Subsequent) .

There 1s a related difference in the patterns of linguistic distribution
of these word-pairs; more and same can,be used in sentence frames in which
less and different cannot; no such synZactic difference exists for before and
afrer. Eve Clark recognises (Clérk 1973) that before and after’are not )
strictly a marked/unmarked pair; < but she still maintains that they can be .
assigned positive/negative values, Her.only justification for this stems
from her conception of pereptual semantic universals.’ (Before, by gxtension‘
from infront, is within the visual field, after, by extension from behind,

r

1§ not.,) . - . .

v
P

The data which we obtained from our Temporal Comprehension Test does
not support Eve Clark's hypothesis’. The major factors affecting difficulty
of comprehension are not*to be found 1in any ‘intrinsic difference bctween the
two terms, but i1n the frames within which the relational term is located.
(For mpre detail, see discussion page °~ ft) Furthermore, these variables, L
taken in 1solation, do not producef gross effects which are easily measurable. ;

B

Three different typés of .analysis were carried ouwt on this-data. These are” .
listed below: M

1. Two-way analvsis of error frequency, dichotomising the data in terms of
each of the 3 hotional variables incorporated in the stimslus-sentences.
Thes? variables werci C '
a).Items coftaining before vs. items containing after.
b) Items co:}Qining 3 participant roles vs items containing participant roles.
c) Items in which temporal order is identical with -linguistic order of mention,
vs 1tems in which linguistic order of mention reverses temporal order.

2. Analysis of error types for each item., .
Errors were classified in the following catepories: 8
a) No response. ' )

B) Omission of earlier action in sequence. !
¢; tnission of later action in sequence.
d) Semaritic reversal (substitution Qf before response to éfcer item, or

~

vice-versa. _ j
¢' Lexical substitution (substitution of one participant by aicher). 32
3. Item-agalnst-liem analysis, in termg of relative frequeﬁi?’uf erro: e
for each item, ‘ ‘ o QRIS
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The results that-we obrained from these analyses do not aubstanthte

Eve Clark's hypothesis.

In the first place, analysxs of the resulrs tor ;7-:7

the children aged 3} years yielded mo signifi<ant differences on any of the

3, analyses .

“variables do not begin té take effect until a rilatively late age.o .

result will be commented oa.,lateru

v
o

@

4

This'suggests that the differential effects introduced by these

This

The result s for the children aged 5 years and ovar” wete more positi.e.

Hewever. nb
Clark's

before,

after Ltem,
of error-i pe d.

" that sxgngfxcantly more type d.
contaxnlng after than to.items

L€,

that for items

'h?
1t would,.also

pred1

t

t &)

significant differences were obtained from either analyses l~r 2%
. wothesxs would -predict (a) that for dnalysxc

after would he sxgnlfxcantly more diffdicult
“This was not.the case.
the predom}nant et:or type would be substitition
dontaining afr.

H jtems ceopntairirg
than items

contet it .
that for 's ilysis 2,

of a betere response fer an

there wouid be a ptedominance

This, again, was not the case Neithet was it the case
errcrs were made in response to items )
ontaining before. [u tact, mistakes

whre talriy nvenly distributed/amongst all the e:ror rypes,

)

The.pnly dna1y51a which ,Lelded sipnific
incosre:

againgt-1tem compirisons of correct vs.
The results for all eight 1tems are duagrammed below

N
Figufe:B;
T
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ba. b
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Lude
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. = order
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= jitem containing relational ‘teinm atter-
item containing relacional term before
spunds with temporal order
nrder of mention ‘is Ieverae of temporal crder

(i.e 4) ot participant
(1. e, 3 of parricipant

items, see p.i)
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Xnt r»sn'-s was gained from item-

L zuﬁp)nses at age 3 )’axs+
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X _—é'y v 1S signicénél
nore dxffxcult
- than x
Xy X and'y.are of -
exactly equal
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Relat:ve order of dxffxculty of ltems in Tomporal Comprehen51on test.
v

. The numbers reter pot tu order of dift.culzy, but tv 1tem number thhxn Lhe
cording ro each of the 3 variables )
‘ categories are represented below the numbers a(aurdlng to the following convention:
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: _ As can be seen from Fig. 3, item 8 is the most difficult item.
'This item is characterised by ‘a large number of participants, a temporal
grder whigh reverses the order of mentlon, and the use of the preposition.
fter. Thus it does appear that after is a more difficult relational term
children to understand than before. This difficulty, however, we do
not attribute %o after being the negative of before. While -it” is true "that
no before item is significantly more difficult than any after item. this fact
. taken by itself does not give a full picture of the factors affecting
difficulty of comprehens&on» We would suggest that the reason why after,
at the age of 5-7 years, is more.difficult than before, is that its use and
comprehen51on in mid-clause position require that the speaker/hearer must
either reverse the actual temparal order of events’ in the production of a
zpntence sgph as those which we used, or reverse the perceptual order of
ention ot the events in the decoding of the sentence. It is significant
in this respect that no such differences in difficulty were found at 3} years. -
. This was by no mkans because the items were simply too difficult - between ’
. ‘ 25% and 507 of children at this age gave correct- responses on the various
o items. We would suggest, therefore, that the order-of-mention strategy

g

. does not fully develop until after the age of 35 years. It ig the
.. ‘acquisition of this strategy that produces the difference in difficulty ’
"~ of comprehension that is evidenced by the older children It is not the
case, as Eve Clark suggests; that the meaning of the word changes. _
w Rather, the cognitive structures and perceptual strategies which govern and . ‘

delimit the use of the word are in a-process of continual developmenta

Still less is 1t the case that in the early stages after means the same as
L3224

before - none of our evidence points to this conclusion.*

25-0re ‘ _

These results call into serious question the theory that the meanings
of relational terms (or any lewical item, for that matter) are acquired =
by addition one.by one of semantic features which are identical to those
constructed by the 11ngu1st as a structural description of the adult
lexicon. The process by which the child learns the meanlng of a word

.ia‘far more complex than this,.- It is not adequate_ to envisage the child as - : ’
* plecing- together, one by one, 'bits" or features, of the adult meaning of
a word, in a rlgxd and predetermined sequence "

7 The meaning'of a word for a child is not merely a truncated segment of
the meaning that it holds for the adult speaker. It is A meaning in 1ts own
right. - Even 1f one wishes to spdak in terms of semantic components, these
- will be different in a formal description of the lexicon of any individual
child, from those which are derived from g"descrlptﬁon of the adult lexicon. A\
In any case, it would seem that the basic internal relations of the lexicon '
- are pretty well developed at an early age. Later developments involve the
ability to apply these meanings in varying contexts. and the gradual
acqulsltlon of the contextual rules which determine socially appropriate
usages. At different stages in this process, the child willi employ various
strategies to achieve this end. Each of these strategies represents an
approximation tq, the aPPrdprlate contextual fule within the constraints
* imposed by hi s memory-span, perceptual processi z skills agd level of
cognitive development. Since the child’s knowledge of ,the rules will
depend upon the contexts within which he has encountered the word, it is
reasonable to suppose that for some words, there will be considerable
individual differences with respect to the strategles employed, given that
children's experiences are not uniform. '

-

% For data relevant to marking from other relational terms, see gependix'l.
: !
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We have already pointed some of the differences. between the domainsg of
space and time. In the first place; there are a greater number of '
dimensions in space than in time. Consequently, there exist more lexical '
,items referring to spatial relations. than lexical items referring to
temporal relations. But in additions to this, spatial relations refer to .
objects rather than events. The only major perceptual cue which can be .
isolated from events is order, whether this be in reality or in auditory . ,
input. On the other hand, objects possess very many and diverse percep- ' -t
tual .‘rributes, :elating'to’funqgioﬁ_ crientation etc . whi-%“ are potential
signals for the application of comprehension or production strategies
This would suggest that the uniformity and regularity of the strategles encoun-
tered in the temporal items, 1s not likely to be duplicated in the - ~ults of
‘the spatial tesf 1tems. Spatiai relations theref¢re, provide an opportunity
to isolaté individual, or 1diosyncraric strategics ;

. ! .

Because the Locative Comprehension re€t comprises 1tems incorporating
a8 very large numbet of different relational terms. it is almcst impossible to
igolate indlv;dual strategies from the results obtained i1n this test’ . However, ' .
since the locative orientation test is concerned with only two relational -
terms, in front and behind . sdeliberately introducing diftferent perceptual
contexts for their use, it is much more amenable €o this type of analysis,

~

Locative Orientation Test

¢

Two points need to be made before embarking ¢n a full discussion of the

results of this test Firstly it was not the case that bebind items were
more difficult than in front items as a general rule Secondly, it was

not the case, as we had originally hypothesised, that children consistently
progress from the use of their owvm front/back axis ¢f referenck’to that of

« other objects . .
The results that we did obtain, however, were ‘i1 more interesting than t
this, The most interesting of these were thé resu'* - cbtained from the

 youngest of the children, age ). ‘ears

+ The most outstanding feature of the responses that.these children made
was the individuality .of each chi1ld’'s particular strategy Therefore,
instead of »nresedting a table ot results we shall present various instances
of different strategies '

from those applied by older children and adults is that the 34 year-old
children used as their basic axis of reference either their own front/back
axis, or that of the lorry No children at this age used road-usage rules,
neither did any 34 year-old use cnly one reference axis in response to all’

A major feature distinguishing the  strateo:es used by these children - -
. \
items, , . |

In one particular item, almcst.all <hildren used axis of self This
‘item is diagrammed below '

ERIC | j ‘. S N
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" produces cqnfusion, since if all the different possible axes‘coincide

-

-t 32‘-.

In this item, the child is asked to put the car-in fronmt of the lorry.
As can be seen, the axls\of reference of the lorry coincides with that of
the child, and also with' that of the road. This situation evidently

perceptually, he is unable to make a conceptual distinction between them.. ' ;
In thig situation, the easiest response to produce is the one in which he

uses his own axis. Evidently, the ability -to operate on the basis of axes R
other than that of self is developed through the use of situational cues.

These cues will include the ability to isolate the front and back of an

object, by v1rtue of its perceptual asymmetry, the direction in which the

object *rill .+ ' -1 Lo 1o if set in motion ~ defined not only by the
intrinsic attributes of tfe object, but also the conventions of road usage

Bnd traffic flow, ag least in the case of the adult. (For a“discussion

of the nature of front/back perceptual cucs, see L.J. Harris and E. “Strommen,
1972.) For yaung children, "cues will not possess the same saliency when R
viewed from different angles. In situations where the cues which permit

the use of responses based on the axis of another object are less salient,

the child will produce a response based on the dominant and more-: global v

cues which feature in the use of his own axls,

- -

This would clearly be the case in the example given above- Since the

car is facing away from the child, the front-back cues (a) are less salient

than if the car is at right angles to the chidt . e of vision (b) do not™
immediately specify an axis different from his own. This would explain
why for this item no child used the axis of ‘the lorry. The most common

‘response was in fact to put the car between the lorry and themselves; a few

-

childrgn placed the car next to and parallel to the lorﬁy,‘suggesting an :
unsuccessful attempt to utilise another axis. An alternative explanation - :
for‘this latter response may be as follows: if, as was the case for one or
two children, placements in earlier items were made next to theylorry, on.
the basis of axis of self, the response to this item 'may have- bzen a
congistent rep licatim of earlier responses. One would expect such children
to be at a slightly earlier level.of development, not yet having isolated the
cues for the use of different axes. i :

The item immediately following the bne above, preserved exactly the same
configuration of ch11d lorry~road, but réﬁuﬁred ‘the child to place the car
behind the lorry. In all but two cases, the child replicated the response
made to the previous item. In this case, too, we see that where the
child is subject to conflict, he will attempt to preserve consistency
in his responses. ‘ ' \

» -
.

"There are many examples of such consistert, and often idiosyncratic,
response strategiesn One ch11d,Cjor example, consistemly placed the car

facing the lorry. in response to in front items. Evidently, her subjective
meaning for in front, but not agxlnd included the perceptual feature
(facing) This and other examples of individual strategies may be found

in Appendix 2

The picture at 5 years+ was entirely different. Very few individual
differences were found. and response strategies had sfabikised around the
"correct'" usage of both the front/back axis and directional orientation of
the lorry, regardless of the position of the.child. A few children were
using responses based upon the direction of traffic flow along the road.
This was something that no child at 34 years was capable of, and reflects an
increasing knowledge of the rules of road usage. (See appendix 2)

Q
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In .orler to 2stablish whether there was a consistent adult level of

performance with which the performance of children could be compared,
\we subsequently tedted 16 adults, of both sexes, all .members of the Research

Unit. The results were surprising. In‘ this experiment, all subjects ) oo W
were asked to give two alternative responses to each item, a first and :
" second choice. In addition to:this, they were asked to state their s .

subJectlve criteria, for dec1d1ng~the appropriate placementu ‘F.e results are o

given in table 11l. .

TABLE 11 Adylt Respouses on iocative Orientation: Test

~ <

.

Subjective Criteria  Subjects . Subjective Criteria Subjects .

*  Axis of lorry F 9 - Axis of lorry
Road usage Rules .5 - Road Usage Rules
. Axis of Self I Axis of Self
"Avoiding Crashes” -1 Use of Various Axes
"Avoiding Crashes”

=W WL O
1]

It is clear from these results that adults perceive the given
configuratioms in different ways. The perceived field includes not
only the spatlal conflguratlon but also the sum gtotal of what he knows
about the physical and gocio-cultural constraints operatlng upon the .
configuration. These conmstraints constitute the '"rules of the game ’

- The adult can then proceed to apply loglcal operatlons to the organlsatlon
of elements s pecified within the perceived framework. Thus while all ,
adults may bring the same logical operations to the situation, they do -
" not all perceive exactly the same constraints, since they do not all - ' R
share: precisely the same experiencen We stated earlier that the child
acquires some "tasic" meanlng of relational terms felatlvely early;
what comes later is the situation of these meanings w1th1n logical operations ' ‘
and kgpwledge of socio- cultural constraints.

3
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- Table 1 P rimary Temporal Decentering.
Age(years) - PASS FAIL . ' : é
34 3 13 ' . N ;
4 4 ¢ 3 ' S . Co
5 ‘ 9 - 2
6 ~ 10 0
7 A 9 0 ,
Table 2 Primary Temporal Decencerlngﬁand Rever81billty of Action
+'-r 4= - -4 T 5 _ A , * ‘ . .
Age (years) b RD | RD RD \ } , .
.34 1 7.6 2 . .
. 4 : 3 1 T2 1 . s :
Key:- R = leversibility D= Decenter}ﬁé + = Present - = Absent
‘ . i . . y
Table 3 Ease of Comprehension of Temporal 3-term series sentences
‘Sentence Co;rect Response Incorrect Response o o
c 25 | b o N =29 '
d 12 , 17 : o
a .5 24 ' i
b 7 ] 22 -
/ -
A Cochran Q-test was applled to this data, yielding a Q-value of 34.27.
This result was 31gn1f1cant, p £.001.
Table 4 . Conservation and Secondary Temporal Decentering (age 5 yeers+) .
+ + + - -+ - - . ' .
Response Type- c.S c.S c.s - C.S5 C = Conserving ' .

.
-

No. of children 3 12 4 9 8 = Sec. Decentering

The criterion for S, was success on either sentence (a) or (b).

1 X N ‘ R

Table 5 .- Strategies employed in comorehension of} 3~term series
Response Type 1 2 3 4 Correct _ ) o
Sentence c 2 I - 2 24 . N = %9 .

d R S T 2 12.
e a 0 -6 8 5, .

b 3 4 8 7 7 . ]
Key ' “ 7

I = Reference card placed in end position.
2 = Reference card in m1dd1e, end cards reverse of correct order.

3 = Cards in order of mention
b = Reference card placed in initial p051tion, followed by other cards in

reverse of word order.
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‘Table'6 .. Secondary Spatial Deceptering - 3-term series test, age 5 years+.

PASS . 14 T4 13 14 ‘_
TAIL - © 16 16 17 16 '

- - * A . -
b [N

‘Item a b . c d . , = 4

Table 7  Liquid Conservation and Spatial Secondary Decentefiﬁg

+ h —-— -
“Response Type Cs o c o
No. of children 11

~Nwn |
&0+
@w.n i

'Tgble 8 Responrseés to "when questions in Temporal Production task

.

e

Responée Cangofy i ii iii iv v NR }\
_Age (years) 3} “
5
6
7

HWO &
NN H R <

1
2
0}
0
0

Oy it O W

oo oN
oooH
O ONWMN

Table 9 Relative ease of comprehension of lacatives at 3} 'years

’

Item . ' Topological/Euclidean- Correct responses

;
. PR
1

(Put the ball in the cup

(Take the baby out of the house- 13
T — . N

- 12
12

12
12

11
11

10
10
10
10
10
10 .
10 -

(Put the car ‘under the-bridge
(Make the lorry go along the road
(Put the lorry under the bridge .
(Put the boy on.the horse

(a'e the g1r1 go up the stalrsr'*
(Put the dog next to the horse:

’(Put the brick in front of you
(Make the aeroplane fly dbwnwards -
(Put the boy beside the horse *= ' . o
(Make the dog come down the stairs . "o
(Put the murmy inside the house
(Make the boy go acrogs the road

(Put the dog beloy the boy

(Put the dog ‘at the side of the glrl
(Make the dog walk around the bl

(Make the aeropiéﬁe fly upwards
(Put the dog outside the house
(Make the dog jump over the horae

-

’(Put the girl above ‘the boy L
(Make, the g1r1 go ‘over the brldge

(Hold the aeroplane above you _
(Put the bus on the side of the road Y
(Put the car in front of the lorrwy N
(Put the bus behind the car 4

(Put the ball behind you
Pyt the boy behlnd the table
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-Correct. responses

sy

i ﬁa%i‘ o e 7:%%f~ N
Tablef@~¥contd.) ' -
. - N AT ’_i‘;, R
- Item ' Topological /Euclidean .
" (Put the dog in front of the table . E o
. (Put the' irt in £roqt of the house .. E s
(Make the/car'go in front of the lorry - E ﬁ@%
(Make the! car go between the lorry and the lwua-  ~T = "7
(Put the ball between you and the house :i'
(Put -the rar beside the road I M
(Put the borse be:ween the dog and ‘the girl I». .
(Put the_?erop]ane below you E ’
(Put the gorry behind the house ) E
(Put the glog between the two blocks T
Table 10 Compi.y -iom of "betwged" bv 3} year olds
-~ ~ '
Item ' .

= NN DN W W

" 'Pre‘ominant Response Type

Put the ball between you and the house
Put the dog between the two blocks" ‘
Put the horse between the dog and the girl

Make the car go between the lorry and the bus

Table 11

Adult Responses on Locative Orietntation Test

.

- Subjective (Criteria

Axis of lorry

Road usage Rules
Axis of Self
"Avoiding Crashes"

Subjects

9

5
I
I

Subjective Criteria

Axis of lorry,
Road Usage Rules

"Axis of Self

Use of Various Axes
"Avoiding C:ashgs"

‘\

Ui Ln v o

3Subjects

6

- W W»




Summary of Results - L

i

v

_ The results presented thus nr do not constitute the entire body of
experirz -al evidence included in the paper. . However, on the basis of the

. results so far,'we can 1nd1cate the ‘extent to which our 1n1t1a1 hypotheses
were borng out s .

- -

Decentering L - s . o .

a) ‘Time., The results indicate that there are indeed two separate stages-_ =
of primary -and secondary decentering; that they' emerge at roughly

the same ages at which .reversibility of actlon, and concrete ope*utlons, o
_respec@lvely, are attalned ’

b) Space. ' The reSults indicate that there exists def1n1te stage of
secondary decentering in space, and that it marglnally precedes that
tlme%.. Prlmary decentering, the ability to relate other objects in
space to one's own position, or to the position of another object in the
1mmedlate perceptual field, was clearly established by *the.age of
3% years in-all children tested. Thus 1; again appears that primary- ,
decentering in gp. -~ precedes that in time.

Marking * . : _ ' /’

Both our hypotheses about marking were conflrmed (see appendix 1 for.
data relevant to. Marking hypothesis 2,) - --
”~ T

o

Strategle- N
Our invest: gatlon revealed the use of 5 dlfferent strategies, in a

“definite developmental sequence, by chlldrenvattamptlng to solve

Temporal 3-term series problems. 3 strategie’s were revealed in the

decodlng of spatial 3-term series problemsn" The strategies employed

at a given age reflect both the organisation by the ehild 'of the - °

perceptual cues present in the experii:atal situation, and the 1eve1 of - L,

cognitive development attaij:|] sy tuae zhild. In addition to this, it appears.

that the selection of peceptual cues 1s.1ncreas1ng1y governed by the knowledge

of relevant scio-cultural rules. ) -

Axes ' - , »

v

- "

Our hypothesis with regard to the use of front/back axes was not confirmedo

Topolog1cal/Eucl1dean e : C

_ AlthOugh there was ‘some slight support for th1s hypothes1s, there was no
: statlstlcally significant trend

What is wrong;yith Semantic.Features?

2

We believe that the results that we have obtained from our work discussed
so far puts into serious question the major assumptlou\made by Eve Clark. That
is, that the ‘semantic features or components which can bederived from an
analysis of the structure of the adult lexical system'are ~recisely identical
#: to the actual perceptual and cognitive un‘ts that the child uses to construct
the meanings “of words. Semantic features are, 3fLer~a11, merely a way ot _ .

| | | \
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, characterisi ng the relationships.of hierarchical dominance and contrastive :
: opposition that obtain between the lexical items which go to make up a -
specific semantic field ip a language., - To that extent, they are merely a
conveni ent theoretical fiction, since they simply serve to represent the

intensional organisation of meaning within a semantic field.

The problem of "meaning" and "rgference” has alwiys been a source of
disagreement, both amongst linguists and philpsophers (Lyons 1958)., L
Recently, many of these disagreements and opinions have surfaced yet again in
discussions of language acquisition. . Essentially, the problem is that there
exist many words .1in a language for which there is no immediate concrete or
material referent - a word -such as beautiful’ cannot be said to refer to any
easily %pgﬁifi(ﬂ attribute This word does, however, obviously possess
meaning. - .

' Thus philoscrhers and linguists have traditionally distinguished

betweensthe meanirg that a word derives from its relationship with other
elementX of the linguistic system (its intensional meaning, ‘or sense), and

the object, or class of objects, that the word denot.s (its extensional meaning,
or reference). The intensional meaning: of a word derives from its linguistic

relationstips into wnich it can enter with other words. .The intensional
meaning thus subsu~:s such semantic relations as synonymy, antonymy, hyponymy..

The basic assumption beki#nd Clark's theory of the acquisition of semantic
features, is that the phenomenon of over-extension of reference is to be
explained by imputing to the child an incomplete and different.intengional
organisation of meaning from that-of #he adult . If a word in the lexicon of
a child is assumed to contain fewer semantic features than the same word in the

with other words, must of necessity be different from the relations into which
the same word enters in the adult lexicon. This would. appear to be a similar

pesition, we would agree with his criticisms of the logical inconsistency of
this particular hypothesis. ' ~

In our view, the typical overgeneralisations reported in the literature
on this topic (e.g. over-extension of the word dog to refer to cows or
other animals) can be better explained by postulating an over-extension of
reference than an over-extensibn of intensional meaning, due to a different
internal organisation of the lexicon, It is significant in this respect
that most reported over-extensions concern referents with similar perceptual
attiibutes, * .

! 7/

However, oune sbvious and important difference.bexueen the lexis of the

child and that of the adult, 1s that the former cont. ns fewer items.

Eve Clark :on. eives of sPmanty. cypanisation as an ordered hierarchical

tree of 'semantic teitures, Fe vonld prefer to conceive of it as a complex and

ordered topological array of different werds each of which enters into certain
. "sense"-xelatlonships with cthér words.  For each sepaatit field, there will

be one or more "centres’ oi the drray 1n wiich will be incorporated those

words embodying the wost bdsiv, o1 undameatal . cognicive or perceptual ’

distinctions.

. - ! - .
"It would thzrefore svv 1 casishie re suppase that lexical items tend
to be acquired in a s8qneni & ludh progresses rrom the centre, or ceritres, of

‘ o]
| QO he semantic field, to the porinhbey, Thes 1t would seem likely that the
| E[{l()asic internal relacions oi i N

4’5 leéxiy, and therefore the intensional
b g

.
Aruitoxt provided by Eic:

ccarext o¢f use = 1 e. from the set of all possible syntagmatic an¢ paradigmatic

w
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« - adult lexicon, this implies that the méaning-relations into which that word enter

- position to the one which Fodor (1972) criticises in his discussion of Vygotsky's

theory of linguistic development., While disagreeing with Fodor's own theoretical

v

»
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- meanings of the words he uses, are approximately homologous to that of the
adult. The real differences are to be. found elsewhere,

Eve Clark herself suggests that certain perceptual attributes of the
objects usad by the child and manlpulated by him can have a gons1derab1e
influence on whether or not the experimenter’'s instructions are carried
out successfullya She was .able successfully to ‘predict from the perceptual
properties of the objects which were given to the child what type of errors
would be made on that item. (Eve Clark, 972),

Nevertheless, she still explained this away by assuming that the child
s1mp1y substituted dlflerent adult semantic features for the ones coded
in the experlmentet > instructions.

What we would llke ,to suggest is that the ch11d does indeed make use of
\ certain "teatures“ in 1nterprex1ng the meaning of spatlal and temporal
relatfonal terms- but that these features are more concrete and more complex
than those she suggests. ‘

- In fact, these features will be actual perceptual attributes of the
_situation encountered by the child. For example, the major feature pf events,
as they are encountered either in the real world, or in their linguistic rep-—

resentations; is order. Similarly, if the child is required to construct -
certain spatial relationship between objects, he will make use of the perceptual
attributes of fthe objects and of their relationship within the conflguratlon.
If these perceptual attributes coincide wich the child's previous experlence ~
~ of constructing the conilguzat1on which is the referent of the exper. menter's
, 1nstructlon, the child is likely to give a correct response. "~ If not, the
child may well construct a configuration which is suggested by the perceptual
attributes.present in the 51tuatlon.*

As the child gets older. and his mastery of the language- increases, his
strict dependence on concrete perceptual features, rather than on other
contextual and socio-culturdl cues, diminishes.. However, for very young
children. below the ag= of 2 years the concrete perceptual features of the
situation will impose strice limitations on possible responses. This suggestion

_is confirmed by the observations we have made of 18-month old children, on
tests of comprehension of elementary spatial relarional terms. These
observations are reported below,

It 1s clear that Ehls approach ties in with the, concept of object
permanence. as put forward by Piaget. Object permanence, in its developed
form, entails more than simply the existence of an object through time
independent of its v151b111ty or lo\atlon, it entails the recognition that:

a) The sanme EOtentlal relationsh1ps (either spatial or functiond) between
one object and ot her ohjects or agents, exist independently of the ,
orientation assumed by :he object or its position within the configuration "
created by 1t .and the other objects.

b) This potentlal for TEIntl@thlps can only be reallsed in certaln falrly
SPElelk orientetions and contigurations.
]
If a child has not reached this develcped stage of object permanence,
although the semantic distinctions between guch words as in and on are present
in the 11ngu1=t1; system of the child as for 'the adult. and although the 2
. .~. _ ey . |
|
* Naturally, some spatial relationships. are also funct1ona1 re-1t1onsh1ps. - |
E.g. "The ball is in the box" specifies not only a spatial relacionship between
ti o-lects, but also a tunctional relatioenship enta111ng the use of a contaiffer. v
O "The ball is next to the box", on the other hand, carrles no such funct1oua1 '

EMC connotations. ,
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referents that he'attaches to these words may beféppfbximately:identicaiffo éﬁ,f_d;. f%}:
those ot the adult, the range of application of the words will be narrower i ) ’
than that of the adult, The 3} year-old child,- having reéached this stage . -

of developeal dbject permanence. is able to manipulate configurations in & way =~ v .
that the 18-month old child cannot, The testing procedure for the 18-month - :f’ -
old children was theretore entirely different from that used with the older ’Qf S A
childten.  The procedure was ts present the child several timés with each of " R

a small range of instructions edach of which incorporated.a simple spatial A U
preposition, (In on, Hﬂﬁﬁﬁf up, Qgﬁh " frene ot oehind).,  For each ¢ 7 m%
presentatign of each imstruction, the situatica confronting the child'was | e
varied. . Unfortunately, this testing procedure was not systematized tntil <
quite recently, so we are unablg yet to present tabulated results. - What ’

we can do, however, is outline a few typical respunse strategies, and S F
dteppt to exptain them. o .

The normal testing procedure was for the expérimenter to give the child -
the object which he would be 'asked to- place, and then to give the instruction, : L

. .
.

Typical instructions were: ' o . - s

Put the ball in the cup
Put the ball on the cup
Hold the aeroplane up

Hold the aeroplane down

Put
Put
Put
Put
Put

the
the
the
the
the

‘ball in front of you

ball behind yop ' . ‘
boy in front of the table [ , ' ' o

-dog upnder the table. etc.,

1 Text Provided by eric [REE - . - e

The most common response strategy was simply to repeat a previous action,
e.g. the child would put everything in the cup, or on the table. This response i
constitutes a simple play-routine, or exercise of a sensori-motor scheme. "y
It was typical of children who either had no comprehension of the verbal imput
whatsoever, or who were not attending to (1, :
o . - [] .

'

]

girl behind the table A * . ' }
t

i

!

came from the items.where the child was asked
on It was found that many children readily
‘responded to the instruction "Put the bdll in che cup”, providing the ball was
placed in their hand, and the cup was the right way up on the table in front of
them.  Hdwever, if the cup-was imverted and the instruction repeated, two
different response strategiys emerged, Either the children would place the - o
ball on top of the cup, or else| they wouid bang it up and down on-the surface of
the inverted cup, Very few children were 'able to turn the cup round and achieve
the correct - "t, Even if tHey did so, it was usually after carrying out the
second response strategy menfioned above, < In a condition where the cup was
laid on its side on the table. with the mouth facing away from the child,

similar results wevre found., ‘However. when the cup was placed on its side with
the mouth facing the child, a far greater number of children were able to right .
it and place.the ball inside. When chi!dren were asked to put the ball on :
-the cup, when~tﬁe~cup’wasvright side up, no child inverted the cup. The
typical response was to place the ball incide., If however the initial positions
ing of che'cup_was upside down, many children produced the correct response,

The most interesting results
to put ghe ball in or on the cup.

~

It would be possible to interpret these results as an indication that :
the child simply does not possess the meaning of these words. , In fact, it *
was clear ‘that for many children the majurity of the instructions were not
underétoqd at ail. But thefiype o responses that are outlined above suggest
that the problem 1s not "lack of comprehension’ in the abstract, but an

inability to manipulate the given comfiguration,

A 4 4 ‘ ‘ ' T A : )
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. We would interpret these results in L - .
meaning of a spatial preppsition entails a certain set of configurations, .

which is perceptually,distinct»from other configurations; L ST

Ror NN

d configurations make up = = .-
coded in the experimenter’s o
but, cannot

Certain other more elementary orientations an
the component pakts of the configuration which is
instructigfs— "1f the child is asked to make a.configuratign,
jdentify the component parts which must be combined to fulfil the task

_demand, he may either: .

a) attempt to perfor
and fail. _(E g. bang t

\

o D e 'y_:gji‘“'_,;

T, "\ : . . . . v R ot
# the instruction, without altering the configuratioms - *
he ball up and down on the inverted cup). o :

uration, which is suggested,by.the already

b) Produce a different config
v existent configuration; (e.g. Place the ball on the inverted cup). | ‘
AN ' c) Make an entirely irrelevanr response, Or not .respond at all. 'f
. . . . 4
‘1is. is because he is unable toO realise that he'éan transform one config- c
uration into another Thus the subjective meaning of ‘the word for the child <t
. Mgyer-extends" itself, not to incorporate the meanings of other words, but to O
ntial to comstruct . a

.urations which signal the pote
Should the configuration encodatered by the
child not correspond to his experience of those component configurations,
child may. re-inferpret the instructions This is not because he does not
undersgand the meaning of the word, but because the configurationathat-ii , T
encountered is in fact a signifier for another. different conmstructed . .
configuration, and thus activates a different sensori-motor schene, So meaning
is both “over—extended' and limited. the meaning of the word in

For example. ;
may include the existence of ‘a space. bounded in all aspects except from that
oﬁ the obServer ; and of }Omethlng to fill it up with. It is these component
configurations that wé refer to as perceptual features = they represent the units -
of sensory input upon which st

rategies of comprehéqsion are articulated.

include the component confi,

the referent configuration.
the

Figure 4

in entails the existence of a ﬁga:e and an object to fill it:

initial configuration - . A i o
T

referent coniiguration - 174 C

on entails the existencé o1 a flat surface and an-objeét,to put on it:

e | -
@ .

Y

- +

initial"configuration

referent configuration

’ -
~

lat Lonal terms such as in front and behind requires

more than developed cbjes: permavnence, 1t requires operational thinking,

When an adult 1dénrir.és a ce:tain configuration and uses in front or behind

to describe it, he is not identifying simply a configuration or disposition

of objects, but a relatisnship He mayv use perceptual features and/or socio=
cultural rules }o 1solate the celationship but he will use them in a consistent
and logical manner. For'a pre-cperational child, however, the whole me’aning *
resides in these contigurations whatever they may be in'his personal experience,
according to the strategics hs has formulated, (e.g 1in front may be coded

as: facing the reference obyz-t facing the same way as the reference object,
at the front .of the reterente abject, between himselt and the reference object,
or a combination of sthese ) Figure 4 1llustrates the way in which component

The comprehension of re
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configurations or features, when integrated into a sensari*mohor 8cheme, e
1ntr1n51ca11y suggest a further, more .complex conflgurationo

-

I T o B e
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Langpag¥; Cognltlon and Perceptlon

/

: As we have seen, two major determinants of the child%s ability to use a
coLn relational term are (1) his experience of the jsocio-cultur 1 rules that '
govern activity in a given situation, and (2) {the level of cognlthe
‘development that he has atti.:ved.

-~ . . . ' .,

3

However, asﬁbe have seen, responses typical’ of one leyelof cognltive,
development may'be given in one situation, and responseg typical of a
differenf level in a dif“.rent situation, What defines the &ituation for
the pre-operational child is the presence or absence of certaln perceptual cues
which enable #im to utilise a .geneyally successful strategy. If these
strategies produce incorrect responses, the %hlld himself may be unable to
- recognise this, or at least to rectify it, since his level of cognitive
development is not adequate to this. Perceptual features tﬁerefore consfitute
a sort of intermediate constructive device for the child to create the . ’
cognitive structures hg must master. The major demands he must react to
! are either coded in, or at the very least accompanied by language. This
language, ..crefore, will flrst 0f all assume meaning through its "agsociation' .
(by this we mean operative sr sensori-motor integration) with certain perceptual
features, This leaves opgh the possibility .that some childrem may utilise
idiesyncratic features which consistently lead in certain situations to -apparent
mistakes beinpg made. These n.-takes may obscure the real level of cognitive
 organisation attained by the child, since he‘will be forced by the contra-

. = dictory cues present in the situation, including those encoded in language, -
to apparently regress to more primitive response strategies typical of a
lower level of cognitive developmento Blmllarly and conversely, the

_ production of a response indicative of a certain fairly high level of

: cognitive organisatyon 'in limited situations does ndt allow us to infer the

\Sé, existence of the cognitive structure as a whole, The response may be a - i

manifestation not ot the structure itself, but of the structuration process ’

or strategy employed by the child to produce a specific appropriate result.

Much recent work has emphasised the interactive nature of the relationship .
between language and thought, stressing both the logigal and ontogenetic
primacy of cognition (Sinclair-de-Zwart, 1972), and the accelerative role that

- the use of language plays 1n cognitive development (Bruner 1954, Vygotsky 1962)0
However, if we are to extend the notion of "meaning” outwards both from Piaget's
position that words (sxgnlllersy are immediately lntegrated into sensori=

motor scheme’s Oor copcrete operations, and from the behaviourist theory of ,
ostensive definition, and inilude within the child’s subjective meanings the
perceptually salient attr:butes of the situations and obJects normally
encountered as the context for a pew word, a morg complex viéw emerges,

Language on this ':-:. tould pecténtially not only facilitate cognitive
development but in rgg&gxq 'g1tuations could ‘impede the actlvatlon of

cognitive struccureé

’

Like many of Piraget s. »la551c experiments, the test of conservation of
’1nu1d volumzrelies upon the disjunction between the loglc of the operations
carried out by the vhitd and the perceptual feedback by means of which the'child
judges the res.lts of His actionms. Thé resolution of these contradictions and

"the ‘establishment cf conservation depends upon the child mastering the logic
of the operations regardless of the immediate situation. Until this point,
the child is st1ll “perceptuaily dominated”. Obviously, the pefceptual

input will have a large bearing on whethér or not the child can solve the -

ERIC = 46
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specific task, although we cannot .say that the concept of conservation has béen -,7:‘27:~
acquired umtil the child can produce his solutions on the basis of the logic of . '&
operations across all the various situations, We have already seen that the &
chjld's use wf logical relational terms is dependent on the perceptual . 33.
features which he has coded in language, Inhelder, 1in discussing the ¥

problem of conservar.on of length (Inhelder 1973), points out- that:
"During the four spc.essive steps in the construction process exemplified
in the preceding experiments (Inhelder 1973), either the\apgrehension of

the propertiss of the subjects own actions, or the apprehension. of the
actual properties or- features of the objects-may be preponderant at one

time."  Iphelder conceives of cognitive development as a mutual o’
interpenetration of two incerwoven systems, When these two systems- v - .
converge. #h the apprehension of any problem in the real world, the i
resultant formulations of the problem which each generates, may be either g
in harmony or in conflict. Since the language used by the experimenter - . : '
plays a directive role in the formulation by the child of the problem, the S
relative dominance assigned to each of these systems may be affected by the . '

meanings encoded, by the child, in the words of the experimenter’s
instructions. ! : : ‘

8

Recently, a certain amount of controversy has been generated as a
- result of claims hy various -authors that they have iound conservation .
behaviour in very young children. Two major explanations have been advanced
to account for this phenomenon. Mehlce. and Bever (Mehler 1972) have
suggested that failure to conserve between the ages of 4 years and 8 years
is due to the loss of initial innate capacities, and their replacement by
more advanced memory strategies, Bryant (1973) explains the same .phenomenon
as resulting from hypothesis-conflict caused by inadequate short-term
memory., A full discussion of this previous work is to be found in Appendix 3,

-

Y
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‘The results that we have obtained from tests carried out with children
aged 3} years confirm that some children at this dge do indeed display a
variant of c.aservation Sehaviour. In fact, it should be pointed out that
no child tested could at this age give conservation responses in the standard
test, in which the child is asked to judge whether he has "the same to drink"
after the liquid is poured from the standard beaker into the tall., narrow
cylinder In fact the problem was confusing for these children; they did not
appear to understand the meanings of same and different in this context.,
-Many children when asked “are they the same?" would reply "yes", but would
also reply "yes™" when asked, "are they different?", These results confirm the
findings of Donaldson and Wales that children at this age cannot distinguish
between same, and different (Danaldson and Wales 197Q). However. we, also
administered to 19 children a test of compensation, In this test. the child-
is gigen the drigznal standard beaker of orange squash, The experimenter tells
the ;hlid that he 15 going to drink out of the tai! cylinder, and that he
wants to have "exactly the same to drink" as the-child. The child is
instructed fo shout “stop.” when he thinks the experimenter has poured into
the cylinr "exactly the same to driu:" . OQut of the 19 children tested,
14 showed clear cogpensation, while the remaining 5 equally clearly shouted
stop when the level of .squash in the cylinder reactred that of the squash in
the beaker. It seems thetefore, that not only are young children well able to
remember .o vop.iate perceptual configurations, but that, in certain circum- \ j
stances, they can also establish equivalences of quyanzity between non-identical
configurations. Thus these children, while thé?';annot be said to be
conserving, are clearly not perceptually dominated, since they can remembgr
what the level was that an equal amount of liquid bad reached’’ after pouring, 4
on a’'previous occasion, We arrived 'at the following hypothesis as an
explanation for gpese tesults. 4:7
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Tﬂz worQ’"eame", as has Bften been pointed out, combines within itself |
several different meanings. In the first place it can refer to igiét"yw coaw
That is, that when an object or substance is translated across spacelor time,,
it retains its identity - i1t is the same after translation as before. :

It is clearly this criterion which is important from the point of view of . -
conservation, - ‘

The word "same" may, however- refer to perceptual siﬁ&iarityn 3 This may

be either of an-absolute nature - l.e. two objects are different tokeus of

the same type - or of a relative nature. i.e. two objects are alike in some

6one or more respects’;. but not all. Clearly, the problem in a .conservation

task 1s that although the liquid remains "the same™ - i.e, retains the essential
features ogridentxtz over transformation. the transformed liquid in the .
cylinder 18 not perceptually similar to that in the beaker, If the child’s ¥
subjective coding of the word "same" is in terms only of perceptual similarity,

then he will claim t he.and the experimenter do not have the -same to drink. .

"However, before the age of about 4 yea-s, it appears that children are unable

to consistently use the words "same" and "different' at all, When these

words do emerge, they will initially be coded in terms of perceptual features, -
simply because the cognitive structure of the child is insufficiently ’ ’
powetful to support the notion of identity, '

Thus for the 4-year old child, it will be by means of perceptual features .
that the child assigns objects and situations to categories of similarity and
dissimilar:'ty - Clearly, the predominant feature which codes liquid "sameness"

. is ‘the coincidence of Ehe levels which 1iquids in different containers reach.

.For o'her objects, substances and situations, prebumably other perceptual
features will be used to code 'sameness'. -But the hypothesis that such

. features will in fact be used gains support from recent findings of Taylor

and Wales (1970). They found that gross perceptual features were more
salient i1n the classification by cniidren of figures into cateogries of
similarity than were other variables such as spatial orientationw (c.f.
also Olver and Hornsby, 1966). T\B

_ Until these features have been abstracted by the child from the situations
which he_encounters. he will not be able to code them in language. Neither will
he be able to construct strategies ('perceptual dominance'’) for the solution
of prEE};ms which are based on these features.

We therefore predicted that, on a re-testing of these,/children at 4 years,
a greater proportion of them would solve the compensation problem by reliance
on the perceptual feature of i1dentical liquid level. This in fact appears to
be the case. Although we have only re-tested 7 children, 4 of these gave
non—compensatdry . identi1ty-of-lével responses, 1 child fully compensated, and
2 children gave intermediate responses, Theée latter. "compensated a bit",
but expressed unease abouL their solutians.

These results are however open to one prec{iono That is that the ) .

children are simply remembering at 34 what level he squash, when poured

into the tall beaker, "'ought” to go to. By age 4. it could be that this memory
has failed, and thus the children fail, We therefore devised a test which is

not open to such objections. The requirements :3r such a test are that it  should
directly 1nves ugate a conservation problem and that it should entail that the
child remember previqus relations of equality or tnequality, In fact, we
deliberately chose a conservation of inequality task, since this was the only

way to avoid the use of the words same and different.
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+.he likes a Lot to drink, here
" A standard beaker of squash is then
-, hotse's beaker containing more than
. beaker:is then poured 1nto a tall,
- horse's beaker i1s poured 1nto anoth
in the 'standard beaker.
5 1fkes a lot o drink.
"% theg their drinks.”

~ Gl
T e

~ not 'to’the perceptual attribuctes of
»7-1liquids, but to their actual functi
language focusses on the actions to

H

4. [ The testing procedure 1s as follows.
“9% toy dog are placed in front of the child,
is the little dog, he likes a litt

The chifd 1s then told,

the.level of liquid in the tall cz}znder‘;.
and the little dog likes a little to drink,

- 45 - S )  ¢3'}&;"

" A large toy horse and a smalt
who is told: '"here is %the big horse,
le to drink,". -
placed in front of each aa:mal,.the '
the dog’s. . The squash from the dog's.

narrow cylinder, and the squash from the -
er standard beaker,

After this operation,
higher than that of the liquid
"remember, the big horse
Now give

In th¥s test, the language used by the éxperimenter directs the child -

similaritysor difference of the two
n#l qrantities. In other words, the

be carried out,

If the hyPotHesxs of\memoré-fallure is corréct

» at 4 years children,

- 4, Should fail this test, 1f. on the other hand, perceptual dominance
: were an -absolute.
-, should also fail. We predicted, on the other hand,

focusses on the functional rather than the perceptual
*  children at both 3} and 4 years should succee!

and linguistic input had no influence whatsodver, they

that since the language
aspects of the situation

-

7 succeeded.;

+

o Of the 9 children at 3} to whom the test was administered,
'One child definiti vely failed the test, in that she gave’the animals the wrong
" -» beakers, One child stared that he could not give the tall cylinder- to the
dog, as the dog would not be able to reach up and drink out of it,

Of the 8 children at age 4 years to whom the test was administered.
6 succeeded, One child clearly did not understand the test - he refused
to assign the beakers to the animals, One child made two different responses,’
one. correct and one 1ncorrect, She spontaneously produced the words big and
small, and as ¥ result of this coding, stabilised her behaviour at an
incorrect response,

¢

This suggests the  possibility that older children as a result of a

linguistic recoding of the cxperimenter's instructions, may fail this test,
&

We do not maintain that these results demonst: ~te that children at the
age of 3} and 4 years are capable of.conserving liquid volume, Piaget has
correctly pointed out that conservation of lnequality is not logically
equivadcit to conservation of equality.. Full conservation, based on
v Lonirete-operations, 15 constructed out of several different components,

What these results do demonstrate is that non-conservation on’ the part of
young children 1s a necessary result of the classification strategies they
employ, which are based on cthe immediate perceptual attribute: of the
. objects and situations that they encounter. The lexis of relational
and dimensional terms reflects the abstraction by the child of these
perceptual - features, The linguisriec inpuc in the experimental situation
must therefore be treated as a ma}or and independent variable defining
that situation for the child, A change 1n the lexical items used in the
test may therefore shifit the focus of the child s attention. This may
be takeg to be one example of the directive function of language 1n
thlnk?néb as discussed by writers such as Vygotsky (19 )
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been developed and expounded by the -Genevan school is that of a "genetic
structuralism”". The cognitive capacit”es of the develog;¢3 organism,
at any stage, are defined by the formal properties-ﬂf'th%‘sysfem of
* ed out either on the real world’or by means of internal
which logically and consistertly generate the observed
ts-in the real world.

e
R S

St

"
.

operations, carri
representations,
‘responses of the organism to even

’ -

ural description does not automatically constitﬁte‘an.'
e actual process of acquisition or

The developed system, Or structure,

Such & struct
adequate explanation or description of th
" constructiéon of the system as a whole.
cannot, of course, be defined merely by reference to the acquisition
process - the integration of the various elements into a logical totality
is a'qualitetive rather than an additive transfeemation.

But very little concrete description of the actual processes of
actommodation and assi@ilation which charaterise the developmental methanism
has been offered by the Genevan school. An acceptance of the fundamental
priority of the action-based, logics-mathematical source of knowledge? of the
world, does not bind one to the view that this aspect of the cognitive
process is dominant in every instance in which the child, or any organism,
encounters a problem, in the world. It is in this sense that we would agree’
with Inhelder that "the (cognitive) structures are atemporal and reflect the '
possibilities of a total system, but to locate the formativ meghanismsfthat .
can explain the transition from one stage to anorher we have to go beyond such

structural models.”" (Inhelder 1973).

- 'In other words, despite the radical disjunction between the a-priori

' yequirements. for the formal structural descriptions of the consecutive stages,

“-the transition from one stage to another can be seen to have a dynamic and
Jogic of its own., The transition mechanisms can be elucidated through the
investigation of the systematic response-strategies which the organism. employs.
It would appear that there are three major determinants of these strategies.
Firstly, there is of course the general level of operative intelligence, or
cognitive organisation, that the child has achieved. This level of organisation
delimits the extent of the "field" within which an operation (in our experiments,
the use of relational terms of time and space) can be applied. Secondly, *
‘there are the perceptual attributes of the objects and situations which
‘bonstisute th e disparate elements on which the operations function. It is.
these perceptual features which define for the subject the logical possibilities
within 'the situation. Thirdly, there are the socio-cultural rules which
assign to tHese perceptual att;fbutes relative degrees oP saliéncy, and enable

the subject to decide which ones are applicable.

as many. psychologists in tfhe Genevan .tradition have
first of these relatively autonomous sub*systems.
ction between all three of them (and possibly !
be used to emphasise one of these aspects,

and de-emphas ise others. It has a selective and directive function, both

for the subject and for the other people who are’ defining the situation for
him. We would not suggest that language is the source of cognitive organ—
jsations. or of thought, merely that the very complexity and flexibility of
language stems from 1ts role as a communicative system which assigns differ-
ential salience. %o the various aspects of the situations which are.its

contexts. '
50
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“"Intellect", or "logic"., does not function in a vacuum - reason-chnnot
exist in the absence of the objects qf its knowledge. Wh11e it is valid

to construct formal definitions of the properties of the "collective epistemic,

subject", abstracted rom the objects of knowledge; —actual psycbological
processes involve real human beings in differing social and physccat

contexts, It is through knowledge of these contexts that the child acqulres
cognitive structure, and through the identification of these contexts that the

.adult applies logical rules. Differential performances amongst adults

stem from differences in interpretation of context. rather than fallure to
apply logical rules, o

The deve lopment of systenahc dlfferences in .the knowledge and
percept16ﬁ of cuntext. is a matter for social, as well as purely cognitive, -
investigation, -

In this paper we have trled to demonstrate some llmlted aapects)of'thls
process by reference to the devebpment of the use of spatial and temporal
relational terms, and of some other dimensional terms. We hope that this
may contripute to turther discussion of the concrete nature of the processes
referred to above. and to their investigation in other areas of.cognlcnve
and linguistic development, ‘ L
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APPENDIX I

The Comprehension of Marked and Unmarked Terms

} T A classification.of words into marked/unmarked pairs may be made
' according to linguistic criteria (specified earlier). : R
It can be seen that certain pairs of relational or dimensional terms
do in fact fulfil these criterka. (Big/small, more/less,). Semantically,
or psychologically, these terms may be seen as clear p051t1ve,negat1ve P
pairs. Something-which is small is not big. Less is the negative of more.
v
In othé; cases neither the ngulstlc or the psychological/semantic ¢
. c-‘teria for this type of marklng are fulfilled. The negation criterion
‘ (psychological/semantic) is merely a special case of the general phenomenon
of marklng. where an element must fall into either one of the two categories,

- marked or unmarked; there are no other categories. (Singular/plural, for
example).
" The words infront, ~ “nd, before, after, do not conform to.this general

rule. If on€ object is not in front of another,)!t does not mean it 1s
behind it, Consequently. the error. types that we find for these items are
not those qf true unm~"-ed/marked pc' *s. For such pairs, one would predict that:

a). Marked item M,is later acquired and more d1ff1cu1t to comprehend than Unmarked
*item (I,

-

'b) Marked item M is initially undc~stood as being synonymous with Unmarked item

U, since the only difference beilween them 1s the addition of a Neg-marker to
U to produce M.

For no 1._. 1in which either in front or behind was used, at any age, was
there a preponderance of substitution mistakes over other tvpes of mistakes.
The results for before .and after have already been given. .

-

For all in front/behind items, at all ages, there was only one item
which sho a significant difference between the difficulty 9f these terms
when located in the same sentence frame. This was when the 34-year old
child was asked to p.' the ball in front of/behind you, in which the infront

tem was significantly easier at a level of p <.05. Even here, there was no
tendency for children to substitute “in front for behind. Cases have in fact
been obseyved +where children respond to in front items by putting the
- object behind them. » , v .
0 \ . -

Mow let us examine the data tor the other pairs, which can more adequately

be classified as unmarked/marked pairs., The items given were

-

bigger, smaller, not as big, not as small, less big, less small.

All ‘the errors are ones of substitutiop. =~ This merely reflects the fact T
that these were the only error types possible in the exper: .. uJ L
situation.




Ny

. Results : . . S R

-

At age 3} years. e . S o =
No significant difference between bigger and smdller - both easily understood
by children at this age. ’ : . ' e

‘

" Not_as big significantly easier than not as small, kp'<.05) ‘Reiiects
fact that not as in this sityation acts as simple Neg-marker,  But’ small
is alreadys negatively-marked, therefore not as; small is a doubly-marked item.

. .
‘No significant difference between less big and léss small,
Both were too difficult. for almost all children at this age.. Less acts as
a neg-mapker,;,but is itself the marked variant of more. Consequently--less

big is also doubly-marked, less small.crebla-marked.

For same reason, no significant difference between not as swall*and less
small, - ’ : ,

But not as big is significantly easier than less big. (p <.01) At age
5 years+, : - . '

. } . e L
Yot as bie significantly egsier than not as smallf?E%iOl) '
Less bip significantly easier than less small (p< .02)°

Not as big significantly easier than less big (p,.001)
Not as small significantly easier than less sma?! (p <.0;)

\

Thus,‘these are true.unmarkad/marked_p&irs. - We can therefore see tbat' _
those térms which are true unmarked/marked pairs, according to both lxngumsﬁxc_
and psychological/s«*antic criteria, conform to the ex?ected dfror'patterns for
unmarked/marked pairs. Those which, on the aforementicned criteria, are not,

do not conform to such error patterns.

\
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a) Parallel placement strategy

Examples of 3}-year old childrens' responses on the locative orientation te’sb

—_— B ~ »
S T3 . 1n front "2) ;T in front
X | « X
.., =3 behind "o 4 TT  behind
x ’ - _ ,.X v "
5)K =~3 +> 1n tront : Ce) x;l-;'? beh1ind
: ”
M in front 8) < : | behind
Key = ——y = reference object (lorry x = position of child
- —> = placement uvhject (car) . ~
b) Consistent use of an 'infront' strategy .
1) — - =>in fro 2) 1\1 in front
—? - -=>in front . n n .
) ] K
e ) ) —_— ,
3) — - > behirld / lo)\'_/.o'k behind |
X : - - X
5X - -~ .3 in front » X—> - - > behind . _ .
. . : . a . - N .
NX a in front 8) x behind : .
c) Use of " facing" feature for 'in front' strategy
1) =< -~ in front 2) 15 in fromt -
X ‘ - X
. ) 7 .
3) = - — behind . 4) N ., Behind
. . ¥ )
X . _l"" X - .
5X--) —» 1n front " 6~ =22 behind
B ) l I v .
Nx I’ in front 8)X A behind
: T 9




. d) Consistent use of a 'behind'- strategy

—_— .
1) "2~ in fron[: .

: —X_'
3y —-)—-—)hrhlnd

' e——aa o -

in front

5) X':f>“9

X ’i:‘

in front

- 2)

S ,
& :
: —

“’L

behind

© ) k= > ——) behind

8) )" f behind’

in Eront

eaparde s

et eneataeerte

“

T

Examples of locative orientation strategies us~d by 6-year ol children

a) Consistent use of axis of.'lotry
1)‘—? “m? in front 2). * in fronmt
—_— ——1\— .
'3) _.y —5 behihd ] 4) 1‘ , behlnd
—= ' X
5%—3 --> in front " 6)X =2 —> behind *
. "'_T— - - 4\ ) ’ _
X ’f" in front 8)x A behind
b) Cons stent ;;:seJo’{ 'road-user' strategy T
) ‘, T ‘- ‘ T
1) —>--2 in front .- 2) T_T> in front
- rFa—
3) --3 —% behind | ) T, _ behind
T ) ==
5)X—>--3 in front 6) x- ->+> behind
N~ 1\*;;' in front . . 8)X 1\{-_ behind
> %
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APPENDIX 3 | R

. Experiments on the Cognitive Capacities ob~Very YOung'Chiidren_ S _ : L
The two major_récent claims to have found "operatiopal" responses in .
- “very young children have been made by Mehler and Bever (1967), and
Bryant and Trabasso (1971).
Mehler and Bever. " Conducted experimenﬁé on children aged 2 year. 4 months,
to 4 years 7 months, to investigate conservation of ‘inequality of numbex and
volume, using clay and candy pellets. R e

PR 3

a

Method P

‘Children.,were asked to makerELEhdgement aboyt the equality of 2 arrays:

_ 91\\; o 0 O
L ‘J,"'"'
0 0.0 O

*  The array was then_trans‘:vnad, and two pellets added to the lower rov. .

‘00 0 0 0 00

. v

In the case of the clay pellets, children were asked to judge which row
"had more. With the candy pellets, they were asked which row they wanted to
vkeep_fo: eating. ' : ‘ ‘

Results

Success with the-clay pellets was highest between the ages of 2.4 and
2.7 and lowest between the ages :of 3.8 and 3.11, rising again between 4.4 and
4.7. With candy pellets,’the%§h11 in "tonservation".regpodées between the
-ages of 3.8 and 3.11 was less dramatic. : '

Mehler and Bever concluded that "rules that allow them (children) to be
successful’at a younger age can be tapped if motivation is sifficiently strong."

‘ovification Experiments

These involved the use of the pellets in conservation of inequality in

volume. y \ ‘ .
LUl L - 1 _ i,
a a b c . : '

Experiment 1. Identity was established in the usual way, using 10 candy

pellets per beaker (a). The children gere asked to put one (extra) pellet
into one of beakers (b) or (=), after omne of the beakers (a) had had its
contents transferred into it. The children were asked to choose:

i) which beaker had more pellets
ii) which beaker 1"~V wished to keep for e;Aing.

56 . . .




In both conditims, up to age 3.4, childrén chose the beaker with more v
pelletr  After this age, they appehred to base their choice on shape N
(i.e. they preferred the tall beaker).

[3

)

Experiment 2. The same beakers were used, but this time no extra. pellets
were added. Here, the children were asked which beakerful they wanted to.

- keep for eating. Between the ages of 2.6 - 3.0 they chose 'to keep either
container with equal probability. -When asked whether there were the same
numbér or more in either beaker, 10 out of 22 children replied "equal" or

words to that effect. - On the other hand, 8 ¢ of 10 children aged 3.6 - 4.5

" chose the tall beaker, and said it contained more Bellets.

Several criticisms have been levelled against this series of éiperiz»“ts ' -
notably by Beilin- (1968) and Piaget (1968) . :

» .

1. Both Beilin and Piaget pointed out that conservation of inequality is
~~not the same as conservation of equality. It was in the former that.
Mehler and Bever's most conclusive results were obtained. -

2. Beilin maintainéh that because of this, Mehler and Bever conflated two

different transformakiohs, addition and relocation. When he tested these .

separately, the re§q&%§§did not ¢onform to those of M & B. Not one child - ’

succeeded in conservation of equality. It should however be noted that in

this instance he required verbal responses, involving the use of same/different,
cre/less. ' ’ ' : '

"Beilin noted children may understand more in one 6f two possible ways:
either, (a) relati mally, or (b) "more of", thus corre: onding to either
relocation or addition. He did not, however, draw any conclusions from
this statement. S .

Piaget sugge sted that M & B's subjects had not reached the stage of "
evaiuation by length, and therefore used more primitive ‘topological

evaluations based on "heaping" or "crowding". .

He attempted to replicate M & B's expé¥i. 't with rows of pellets, but

added the following condigion: . -
. B . . ‘3
o 0 0 0 0.0 ‘ ‘ |
X 4 ' -
o o .0 o | \
Piaget noted.that the terms used in the experiment were of considerab ‘ .

importance. ' The young children were not always able to understand more aid
less consistently, but a lot and a little and not a lot gave rise to more
consistent answers.

Piaget noted differences in interpretation of more in the young subjects,
but also noted that their answers were totally inconsistent #f they were
asked several times during the same experiment. (It is worth noting here
that we too noted inconsistency in judgements of same and different at age
34 years in the conservation of liquids test.)

-—

‘4, Piagetrakes the further point that since M & B made "no transformations . '
of equal collections" they have no justification in. describing their findings
‘as conservation.




Piaget- also.mentions that young children do not understand same and

different, and are thus not confused, whereas older children begin to do so, and
are subject to conflict: ' ;

"It is worth noting that non-conservation therefore indicates an effort
to dissociate variables; very young children and severely mentally retarded
subjects pay no attention to these variables, whereas older, normal children

pass through a stage of non- mnservation as they reorganise relations which
they cannot yet grasp in full."

Our own summing up and criticisms of these experiments will be dealt with
later. It is-.necessary first to discuss M & B's thqgretical position, since it
plays a major part in their explanation of their findings. . . T .

~ -

Mehler (1972) expresses this position as a "theory of impoverishment B
of rich initial dispositjons". He draws a comparison between this view and
Chomsky's proposals that there exists an innate linguistic ability.

Mehler maintains that it #s unreasc =“'e to suppose that the child constructs
. increasingly rich s trategies ex nihilo, and counters this view with the
" suggestion that children begin with initial rich, global capacities, which
, are gradually lost as a result of reliance on later, narrower, more specific
o strategies. He further suggests that the "beliefs of 2-year olds may be

based to a great extent on a phenomenal mnemonic capacity."
He cites the 1969 experimients as evidence that very young children can !
perform extremely well in global situations involving unstructured events,
simply by virtue of their high capacity to register these events in memory.
Memory traces thus develop from global to more analytic systems, which i
enable the child to rely less on "sheer memory" and more on rules and ‘ :
regularities. = This departure from reliance on memory occurs, according to
Mehler, at around the age oftii years, and gives rise to a total change in

performances, whereby the chjld relies more on what he sees than what he
- believes. He cites the different performances in the tasks involving clay
and candy pellets as evidence that high motivation preserves reliance ‘
on the’ part of the child on what he believes rather than what he sees. )

Piaget, commenting on Mehler's innatist hy othesis, wrote:
s P

"As the great biologist Dobzhansky has §aid, though predetermination is

impossible to disprove, it is on the contrary, and I would add, precisel
for that reason, completely useless." . >

1

Bryant (1971) and Bryant and Trabasso (1971)

These experimengs also claim to have discovered conservation behaviour
in very -oung childrd. In 1969, Bryant showed that while 5-year olds were
able to distinguish horizontal, vertical and oblique lines 1n simultaneois ,
presentation, they -<rere not as successful in successive presentations.

He went on to suggest that Piaget's (1971) demonstration that children below
Sthe age of 8 years cannot make transitive inferences from perceptual input
(i.e given A > B B > C, they cannot infer A > C} may have been’ influenced
by the fact that the arrays wee never presented simultaheously. -In other
words, Bryant claimed that their failure to make transitive inferences may
* have been due to memory failure. o

»
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Bryant and Trabasso (1971), therefore, tra1ned 4— 5- and 6—year old
Q\chlldren on a series of direct comparlsons of lengths of sticks, - I.e. .-
children were trained in the comparlsons A>C,B-C,C>0D,D>E,
7 / The tra1n1ng on the various pairs was conducted in random order.

’ They then tested the chlldren s ab111ty to make transitive 1nferences,
e.g. A > C, etc. It should be pointed out that the only conclusive
demonstration of the existence of the transitive inference is on the

pair B > D. - Only in this case has each of the rods been both arger and
smaller in the initial comparison. . It is, therefore, the only pai:r- which

cannot be solved by focussingon the absolute length of one of the rods <in the

palr. 2 - — - B
Successful p eformance on this task was observed at all ages although
the B > D pair was consistenly more difficult than the others. B & T argued
that '"Lower performance in the-critical B > N pairs is not due to a failure
to make inferences but to a failure of retention of the information' contained
in the initial comparisons" : » -

' " From this conclusion Bryant went on the challenge Piaget's dggsrtion that
young children do not understand invariance. An adult, he calimed} solves '
& conservation problem by the follow!n metho¥:

. . A= B & B = B' B = B', ' LN .

W

r

A young child may understand this, "but (because of limitations of short
T term memory) may be unable to co-ordinate the two judgements involved in the
task., This stance led Bryant to generate what he called the Hypothe81s—Conf1ict
g; Theory.  Piaget had always claimed that the organisation of conservation data
' was a higher-order problem. In'his view, a young child is unable to free T
himself from the data’(i.e. his own perceptual viewpoint) and is thus unable to
solve the invariance problem. According to Bryant, a young child may know
that quantities of liquid have remained the same through tansformation in
a conservation of liquids task, but‘ls confronted with two conflicting
hypotheses - samq or different - and does not know which to abandon. éka of .
lconservation may thus be seen as a failure to resolve conflict, '

In order to test his theory, Bryant (1971) condueted the following
experiment, He presented children age 4 years with an array of two
unequal rows of counters.

0 9 0\.0 0 o0
0 0 0 00 00O f

Children correctly judged that :these two rows were unequal. The counters
were then placed in identical glass beakers, so that they occupied apparently
equal .volumes. The children were now able to judge whici. Leaker contaiued
_counters (a perceptual judgement would have led the children to say that the
numbers were now the same.) .

1f we examine Bryant s argument, it is apparent that it does not
necessarily account for: the child's success. He claimed that, since the
'chlld established invariance with-counters and formulated a hypothesis he_
was not confused when the counters were poured, thus retaining his initial

hypothesis. Howévery if we examine experiments on which the same children fail
we .can see that: ant's argument falls_down. The child in a conservation

experlment establishes. a definjte hypothe51s of 1nvar1ance, (both beakers
same), When he pours therefore, no bypothe51s in corflict should appear.,
Qo And yet on thlS experiment the child fails! - :
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Youniss and Furth'(1973) have made severa}<riticisms of Bryant's work,:

1) They‘maintain that Bryant did not proogriy manipulate the memory '
variable. ' Bryant replied that in later experiments he did indeed do s¢.
. (Bryant 1973). o ’

2) They calim that much of the inference work showed inferences which\were
sub-logical rather than -logical. In reply, Bryant denied this. .

It should be noted however, that A > C taken from the information A > B

B > C requires onty uni-directional representation.. B > D on the other
hand,'rgguires bi-directional representation- and is therefore the only

inference which is fruly Iogical,“(i?é:“BédTﬂiiﬁﬁririnﬁriﬁmmmnkandvsmaiier~ﬂf~w~ﬂ-~————7
at the samg imel.é’ It is clear from our own evidence that the A C comparison o
could be seeh to ‘coincide with primgry~decen£ering, and. the B D with
secondary decentering. Perhaps Bryant's most important, remaxk is |, p 7
that while younger chi}dren were successful on passive inference tasks, they o
failed on similar "active" ones , which required to comstruct the array
themselves. Our own decentering tasks are active. Bryant suggests ' 2
that children "gradually acquire effective strategies for putting inferential
ability into practice. His (the child's) task, at any rate, above the age
of & years, is not to quire the inferential mechanism, but to learn when and -
where and with what materials to use these_mechanisms."
f v

It is interesting to note Bryant's mention of strategies in the light‘of
possible alternative explanations of his and of Mehler and Béver's results.
If we consider the possibility that, as we have suggested in the main body ‘s
53¢ "the paper, children do indeed develop different strategies, each of which,
results from the interaction of the child's developing logical abilities and
his interpretation of the concepts and percepts coded in the experimental T
instructions, then we may have an altermative explanation.

We have suggested that before the age of about 4 years a child is unable o e
to fully integrate the linguistic input with the perceptual features he abstracts = =
from experimental situations, We would suggest that "perceptual dominance" is
a specific stage in the child's developing cognitive apparatus, and that until
this stage is reached, no strategies based on perceptual features will emerge.

. If we examine both Bryant's and Mehler and.Bever.'s work, we can see that
thei} results could be explained in this way. ' ' B
~+ Mehler and Bever found that when candy pellets were used in both types
of experiment, even 4-year olds were able to "conserve”. I1f we look at these 1
resplts in terms of the difference of the language used, rather than afly
difference in motivation, it can be seen that the ,hildren succeeded when they
werefﬁsked,w!ﬁch They wanted to keep for eating, and failed when asked which
had more. In other words, we would maintain that the child's understanding of
the term moré was what confused him. When the beakers of pellets were equal,
the, younger children chose either beaker with equal frequency. They also said the
the beakers were equal or not equal with equal frequency. We have already noted
‘ that in our experiments the ¥}-year olds were equally willing to change their
minds about judgements 6f same or different. Again, in M & B's experiment,

8 out of 10 4 year ,olds chose the tall beaker when asked which had more. As we T;
ncted, both Beilin and Piaget “stressed the importance of the words used. in
the experiments. # '4@’
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We would specify these remarks in-the following terms: children between ”"“)
the ages-of about 4 and 6/7 years code relational terms according gross
perceptual features, which represent the criterial definitions of these terms.
If a child under 4 years has not constructed this coding, he may well appear
to give a conservatio-type response, since he has completely failed
. to understand the judgement he has to make., When, (as in our compensation
task), he is asked to make the squash "the same' (as i; was before) he has-
~~ not yet coded same perceptually and is thus free to pgoduce, by using memory, i
the 1Evels of Squash as he saw them before. By about age 4, he has begun _°
to code similarity in terms of coincidence of level, so that when he is faced
with the two different beakers he judges them not-to be the same. It is
not simply that the child cannot solve~the conservation problem because of
morv-failure, but rather because the language he uses interacts with his
logical, ability in such a way as to apparently transfSrm the problem with
which he is confronted., Thus what appears to be a regression, is in fact L
a further development of the linguistic amnd the logical systems he uses.

The above remarks can, on the whole, be taken to apply also to Bryant's
work. However, there still remains the problem of the BD inference, on
which several children made correct responses to a level significantly greater
than chance. Clearly, this task is different from conservation tasks in
that there is no conflict between perceptual input and logical task-demand,
In addition to this, we have found. that the terms 'bigger' and. 'smaller’'
are well understood by children at -the age of 4 years. It is possible that
under these relatively undemanding conditions, tramsitive inferences can be

’ made by 4 year olds; this does not, however, invalidate the esgential point
that the active application of concrete operational, logical rules does not
occur until a later age. '
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