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tionship of language to, early conceptual development has

been ,descri ed- in a variety of

Macnamara, 1972; Nelson, 1974).

theories (summarized in Blank, 1974;

According to the proponents of some of

these approaches, language plays little, if any role in the\development

/ 4

and structure of the thought of the young child. Among these is the

Piagetian position (e.g., Inhelder Piaget, 1964; Pascual-Leone fi Smith

1969; Sinclair-de-Zwart, 1969) that the development of cognitive structures'

occurs independently of language, According to Puget, language is not;

4
aliecessary condition for the energende of operational thought,.although

both language and thought may'depend on the development Of the same under-

,

lying mechanisms of symbolic functioning. Simitlafiriewpoints have been

expressed 15}r.F116(1964,.1966, 1471);e Lennebeig (1061).., Macmplara (1972),- .

J

and Olson (1970b). Alternatively, .according to other approaches, language

is.viewed as important to cognitive development. Vygotsky (1962) postulated

an initial independence of. language and thought, then the convergence .of

these abilities when thg child is ap
t:s.

ateljr two years old. From
O
then

-,on, thought processes are -largely endgnt on the child's masteryof
,

language. Bruner (1964, 1966) als6 has assigned a Critical role to

,-
uage has been explored in,a

anguagd-'in cognitive development.

Therelationshirofcognition to 1

,
number of studies which have examined the. order

2

in which given_ concepts



1

and laituage,associated with them are acquired: The assumption of such

studies is that if COncePts precede the relevant'lan,suage, then one can

conclude that the concepts probably provide a basis for the acquisition.'

of the_related langUage

role in the acquisition

'provide an-opportunity

or at least that langilage does not,play a necessary

of the concepts. Quantity and logical concepts

toatsess the language- thought relationship because

non-linguistic technique's exist to assess the-coficepts.,In the area of

quahtitY concepts for example,..Beilin and Kagan {1969) found that -children's
, ,,,, .

... , . ...

performance 'on a task involving.thediscrimination-of one from two obdttS'

to beSuperioi:to their AiIity.toploduce the correct plurals' of maps,
, . ,

. .

possessives, and-vel-bs. Koff acid Luria.(1973) found that chIldrenyeres .

able toilearnthe-concept of middle size before they Could comprehend and

produce Cdiaratiyes expressing therelationship.betweenbbjects of
-

A p

different sizes.- For the development of lOgicarContepts, Pascual-Leone

and Smith (1969) found that children's ability to convey information' bout
.-e

class membership was determined by the logical structure of the t , not

.
,

by tlif language aNisilableto,them'., Similarly Jones, (1972) found. that
.'1

, - .
4r'.

.
.

.

general verbal ability and the..use of tentative statements were not related'

to .the abil4 to solve certainjogical p
c;

oblems. Wei). (1970) found, that
-

.
the development of time concepts preceded the ability to understand the

J.,-- . f \

past progresixestens and terminology sUth is "before" and "after" in

. .

,

relationihip to .a sequence of events. However, Bruner (1964) found that

J r ',
t .

failure to transpose a 3163 matrix -was related to dertain inconsistencies
. .

.

in the child's use ofrelationakflanguage and:SchafniCkand'Adams (1973) i

e

m

S

'

e
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found that the'ability to reverse a cfasslfication' matrix was

.-necessary pforequisite of the ability to comprehend the p ssive

. grammatical structure, which presunably involves a r ersal of the
//

forms..

$.
- ./

Jbe pprp9se of the-preselif series of sLudies was to assess the
, . ... .

actite

.

relationship between the young child's quantity' concepts and ,his under-

, ,.
/

standing of certain words related to quantity: Au important departure --

from previous studies was that language and related concept abilitieS were'
. ..

tested on -the sane tetof stiMuli, thereby increasing the probate' city that

-these tasks.were measuring related structures. Experiment l' fthepresent
.

series was designed to assess the sequence of the deVelopm
-

ftA-

Aliantity.contelAs and the' understanding of language about'quantity.:.

Discrithingtion learning tasks were uied.fo:assess the fkoncepts of relative,.

t,of elementarf -

magnitude differences.and'quantiative equality. ChildreniS responses" to

-relational terminology were used to assess their understanding. of

-..
- ,quantitative language.

\--"
4

.The concept of relative-quantitydifference was measured by Siegel's

(1971) magnitude discrimination learding task. The'child is required to

'of

494

'select which of two sets has thegreater or, for counterbalancing, 1.

number of'objetks., The number of objects in .each set varies from trial.

.

to trial so that the response.is not merely to a single stimulus but is . (
,

r

assured to be mediated by a concept of relative size. In the corresponding

language task', the child's understanding...of the words. "big". - "little"

41
was tested, with-the samd Stihuli. These particular words, while not the*

most 'grammatically appropriate ones, were chosen because'preschool
I
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children have difficulty in comprehending "more" and "less" (Donaldson

& Balfour,, ,1968; Griffiths, Shantz, & Sigel; 1967.. Siegel & Goldst4n,

69) : "Bigger" ,arid "littler" 'are also difficult (Koff & Luria, 1973)

for yourig.childron. Theunderstanding of numerical equality was

determined 'try an equivalence task (Siegel, 1971) in which the child
.

'is.requird to discrihinate'sets of objectv.which.arenumerically

: equal, -in the corresponding, language task, the child's understanding

of "same number" wds tested with the set cif. stimuli,-

Ewerimenti- l was designed to assess the Sequence of develop-

'ment of language and thought, ,the Other, two studies'were.designed 'to

examine related questiOns of the relationship of ,language.to thought,
t

the'degree to which a relevant Word influences concept acquisition and

whethera child can learn 'to respond to a word representing a concept.

. -4
In Experiment 2, the role of language in concept development was

assessed by.mariipialatini the presence or absence of-a specific verbal

cue to the nature of the solution. In.Experiment-t, the child's -

4,

production of,terminology related to quantity'was examined for"these'

narticular stiinuli, and the relationship. of the ling uistic skills to the
.

. .performance on the concept tasks was 'assessed.

Experiment 1

. I .
..

Msthod . ,

.
, 1

Subjects:' The silbjects

'nursery schools
4

0 . 1

4

-were 402 chiIdren'enrolled -in'half- ay
-r c

Ontario; There were 45-three year.oldS,

O

1r
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A

1 boys and 24 girls, and 571i.ir year olds, 29 boys and, 28 girls. The

%

nursery schools served predominantly white, middle class, urban areas.

Design. Each child performed four tasks; Magnitude-concept

magnitude-language, equivalence concept, and equivalence-language. The

tasks were administered to eachichild in one of eight orders`, which

varied the order of- magnitude or equivalence (first or second). and

concept or language within each of these (filst or second). Each: child

was tested indiVidually in a small room at the school:

Concept tasks. -Thetwo concept tasks, described below, were

complex discrimination learning tasks. Both these concept tasks '
, tested with a BehaVioral Control's 400=SR programmed learninvapparatus.

The.response alternatives, appeared under a clear-plastic press panel and

the child responded by pressing the panel of his choice. The position

Of the correct alternative varied randomly,from trial to trial. Correct
SF

s responses were rewarded-with tokens which-could-be-exchanged for a

small toy at the endoeasession.' A non-correction'prOtedure was
.

-* . used.. The only, instruttiop_that the child received was that selectionY N', ,.. *

%

/ of the correct altetnitive' would resultil some "plaY.money".that could

.

be exchanged -for a' toy. 'No -relational terminology_ was used in the
. . .

instructions. Criterion. was 9 out of-I0 consecutive correct responses.

3 -

. , .

,If criterion was :ached -in :sa trials; the task was terminated.
6 ,

';:---

'Nnitude,concept task. Thereyere 50 -stimuli for this task;

eeach stiftdIut-consi§ted
0

of-two sets' of dots cit uneqUaI hUipbetraii-ang6ainr
0 ,,,, 0

a _horizontal line,. each ,set containing from. one to ine dots. The

1..* .1-

icular numbef
v,

each stimulus.varieefr41 rial to trial;

,

the/
-,. .'

G

6
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combinaiions were selected rilndomlyfrom the .36 possible' combinations
,

of the numbers betwoenone.and nine, taken.two at.a time: Approximately

one half of the children were reinfOrced for'selectini the.stimulus

'

with the larger number of dots.and the remainder were reinforced for

selecting' the stimulus with the .smaller number of dots.

Equiv,nce concept task. The 50 sets of stimuli 'fOr this task
, .

each consisteeof a §artrzle and four alternatives; only one "of the

alternatives iias identical in 'number to the sample. Both the sample

and the alternatives had betWeeAone and nine dots..

Language tasks. Both,language tasks used stimuli identical to

tneir corresponding concept task. These stimuli were presented to the.

'child on 5" x 7" index'cards. For eath'stimulus,-, theothildren were
%

asked about the word in question,-question,- The were notr lany feedback
.

1

..

,
about the correctness of their response, but they

.

were told several

I .

,. .

.- -

times during'the task that they were doing very well.

, Magnitude language task. 'The stimuli for this task were identica
t

to those in the magnitude concept task, except that there were,only
.,

25 trials, OlosenrandomIy fromithe'set of 50. .For each timUlus,'
. . ..

.

the child was asked, o select the "big":or, for counterbalancing "little

4
o

set.

Equivalence language task. ,The sfimuli.for this task were

ideriticarto-theequIValence.Concept task except that there were only`'-.

: 25 trials, chosen randomly from the set of 50. For each stimulus the

.,,-

child .was asked -to select. `the group of :dots that had the "same Wilber"

.

-

as the. sample'.
9 7

,

. g .



Results

c

l 0'
-A.

Criteria fOr;suCCess on the tasks were'determinedeby calculating

the probability of performance being:significantly different ftam chance

(11->.os). The criterion for passing the magnitude and equivalence

concept tasks was nine out of ten consecutive correct responses. If a

41.

L

.

- 4,

child did not reach criterion irc50 trials, he was considered o have

failed the-task.. score of 15 or more correct out of 25 for the equivalence

lan uage task (4 choice) and 18 or more butof 25 (2 Choice) for the

magnitude language taskiwas requited for-a passing score on these tasks.

Insert Table 1 about here

------ ---
2'

The frequencies and'x (binomial expansion, dependinron the size of

. )
the expected frequencies) values for the relatitnship betWeen success and

failure on the language and, concept tasks (McNemar test, Siegel, 1956) are

pcmn.in Table 1. ,Clearly, the concepts of quantitative equality and

0

.

difference, as measure in the present - study, developed before understanding

of the relational terminology in question, specifically the wor4s, "big"

"little'.and "same",

The concept of differences in magnitude may be a necessary condition'

for understanding the relational terminology "big" and "little" when applied

to the same stimuli. The'same is true of the concept of numerical equality

and the-wora--tisameU when-same.tefers to numerical identity. These findings

q.

0. I
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0

a

.

are clear from the large percentage Of diildren'in the pass concept; fail
,

_

. 'larvage cells and the small numbers (in two cases 0) subject in the
, .-

pass language, fail concept cplls, °Thus, if.a child'faired the 'concept
.

,
task, there was no chance of success in thd equivalence language test and -

a

. w
6t . ..

. ,.

'a very small chance ih the magnitude language test...Onlythree of the 102
t..

children showed A:revers:61 of this trend'in that their language_develdped,

i
.,

before the corresponding concept; in these cases, the magnitude concept.

.

while. all of 1:hete three Children failed the magnitude concept task; they
. .

consistently selected the wrong al

thanresP`onding randothly.

ernative on almost every trial, rather

ases, they were reinforced for the

selection of fhe.aittler grdup yet consistently selected-the bigger one..
'

6.

This pattern of responding, Which, was not noted in any othersubjects,

appears to indicate the presence of a concept rather than complete

confusion abOut the difference between the stimuli.
.

To analyze order effects, success rates-were examined in.the groups
b

.., .. .

.
.

. ,

who had either the-concept or the lapguag tests first, and with one

6

exceptiori, there were no differences. The one exception was the, four

year olds, inthe case of the equivalence'task. A significantly higher

percentage .of these children passed'the language-task when it was

administered after the concept task, than when it was administered prior to

the concept task (81.25Vvs. 56.90V, z = 2.07, E<,/,:.04: two tailed) Since

in this case, the success on language task was-greater after having - learntd

the concept than befofe it, learning the concept appeared%to facilitate:

solution of the pngueike task. Since there were no'cases in this study in

which the concept acquisition was facilitated by having ,the language task



9

V

.
.

.

first, this is indirect evidence that training'the concept may enhahce

langmage There:were also 'no significant differences between either'

>

the children's learning of eehcept representing aggeifor.lritler.

or their comprehension of-thewords,big bi little. There-wpre no.

0
,

differences between the proportion of boys'and girls Imssingeath task,'

Discussion
* '

4

, The concept tasks in this study were, of necessity, learning tasks

.

with feedback'providea'for correct responses,, since tYliS seemed to be:
.

the most reasonable way to assess- coneepts 'non-verbally in the young :

child' It could be argued that the children did not actually possess the
.

Magnitude and equivalence concepts when -they started the task,
p

ask, but, i

.
. '. °

. .

.
.

acquired it in the course of the discrimination learning.. .here ge,two
Y

kinds of evidence which weaken the case fOrcthis interpretation. First,

the children wlyo-passed the concept task did 'so in relatively few trials.

the mean nuie; of trials to atiain'Eriterion for those wild succeeded were

as follows: 3. year olds-magnitude r 8.57; 3 year olds-equivalence, 7.15;

4- year oldltude,5.04;-4 year_olds-equivelence, Therefore,

if there is. learning intolvedkinthe concept tasks, it is quite rapid,

An addition, the probabilities of coik-ecresponding in the precriterio n
)

trials for t hose who succeeded do not change from .trial to trial. The

pre criterion datado not 'suggest-gradual acquisition; although these.

data obviOus do not preciude'more ali.7nr-none learning. As for the

possibility of differential motivation in the language, and concept tks,

because of the presence of reinforcement in concept task, if this were

L. the case, certain differences between orders of task aapinistration

10
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should have .been found'(Crespi, 1944). The-shift.from reWard to non- f

e
,

,
' ..

..

reward should have:produced a decrement when the language task was,

.
.

adninkstered after the concept test. In'fact, there were no.order"'

* I
0

.

4)

effects,. except in one. group in which the concept' fitstolanguagesecorid
Jr

. .
.

.,
. J

.
. 1 $

-group-performed,better than the group which had the tasks in the reverse
1/4

.
.

order, opposite.to.the above prediction..
...

.

7
On the basis Of the present results, it seems quite clear that,

fin- the preschoolchild;concepts.of numeiical'equality and ineqiiality,
.

;

are learned bef6re the child displays the ability, to comprehend relational

terminology dbout the same set df stimuli. .Thelinderstanding.'ofthe

language depends on'the existence of the cOnceptg', and, as a'corollary

7,

to this, the concepts exist independently of anguage at
.

least the

.

language investigated in the present study.. Clearly, the Piagetian
.

,

position is supported: It should be noted that Blank (1974), presents

evidence for thefact that whiles visual and spatial 'concepts may not- -

depend.on language,-no n-visual coneg5nappear to be dependent on-

, . . .

language; even in the young-child. Obviously, genoralizations about ,

.

, .

the relationship of theught and language must depend on ihe-enPirical-J

_ .. .

studies of a variety of concepts; both visual.and non-visual ones,.
,:.;.

t .

Experiment 2

The conclusion that the- acquisition of certain quantity concepts

occurs prior tdthe deVelopment of the comprehension, of the relevant

.

language is suggested. However, the reinfordement differences between

the concept and langua tasks are a- possible factor in the diifferential

Performance. 'TherefOre, the role of language was assessed in/Experiment
IN .

lk

/
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2 by ,varying 'certain aspects-of the operation of linguistic factors within

the concept 'learning task.' To the extent that this language-thought
i . . 1,. .

.

independence exists, and if cognitive opbrations develop before' the

I

'app- ropriate language, then concept acquisition, at least early on, -shoUld.

not be f,acilitated by language. Evidence 'of the _role ofrlinguistic

control of cognitive operation.s.in the young child, under six years -old,

isequivocal. Scene studies have found little effect of subject generated

or- externally. given verbal cues- (e.g., Conrad, 1971; Flavel], 1970; Olsc, ,

1970a,' Osier & Madded, 1973; ligese., 1962; White, 1965), while other
*

-studies,, such as thoie of ISlank ;and, Bridger (1964) and Kendler and.Kendier

(1962)., havi found ,that° verbal cues facilitated the'aandsitiOna certain
.!

M,

concepts. 'One 'of the purpOses,of Experimen't 2 was to deterjnine t4e degreie .
.1

to which verbal labels could facilitate, the acquisition ofthese q tity'
* r

concepts. ''This role of language was asSeSse& attninistering the
,

. ,

complex 4-ScriminatIon problems aeicribed.previotitly to gioirts' of tkree
1

r .

"and four year old' children with_inesuctioas whi5h,des ocriberi the' sluiions:,_ ,\

,dependintion ,which'wks .aiPropriate to' the task, as the' '.'big" "little" ,. or

" s a m e m i n i ; d r " a l t e r n a t i v e -f,C u e condition). Cont 1 =up (1Iocue

perfonndd the identical task without the rbal clue. theseconcepts ,

exist prior to the relevant language then, at least in the ,early stages '14

'of 'concept developinent, t e verbal cue should hot facilitate,solutiotf.'

However, if the verbal cue can influence the p biem solving, ,then language

must. be ,viewed as facilitating thought. - . .4

The child's ,comprehensioriof a particular word' is. tested by. the"
a

,

12
o

,
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above technique; a related question about the. relatiohship.between

4

language and thoughtconcerns tine. degree to which a child can generate

language abort quantity in relation,to the stimuli used in these Problems

and whether or not, this language production is'relateduto problem"solution.

To the extent that a discrepancy between language and concepts exists,

then language Production and concept

In'addition',-if.thaugt.occOs prior

attainment should not
4

to 'language, then the
1

be related,'
-1

child should

5c able tp solve the prolw before he can produce quantity language in

relation to these ,stimuli. The chil4's,ability'to descr
P

4,

w"ith meanirwful language aboutthkquantitative relationships was
- , ,

-
)

0 exalnecyn an attempt to.detepiline the degree to which language pr on

is related'toithe ability to solve theSe problems. ,/

,

t . I' .,
Another purpose ,of this-experiment was to investigate certain aspects

,.

. ,

in,,the development of the child'' language dbout quantity, H. ClaKk ,

. .

be these stimuli

0

(1970) has poftulated three stages in the acquiition of relational.
. .

teiflinpLogy. In

nominal sense;- a

. . .

the firdStstage, children,uso-Ithis terminology in the.

. 4

relational
.
wor o ailjectiv.e is used to denote 'membership

.

in sOme.gioaal,class, but camparative propertieg, and absent from -fie -
/0

7 It

description. .Children at this stage might say of two unequal groups;."They
I'

. o

.
aie both the big' one ". In the second-stage, both polar terms of some

.-.. . . . .
1..... . .

1 ,
dimension arTanterpreted'to mean reter to the most extended,,or positive4

,
.

!

"end of the dimension, e,g.,

meaning airlore'.(e.g., Donaldson 4 Wales

and "less" are interpreped as

, 1970; Donaldson & Balfour, 1968";,

Klats zky , Clark, & Macke') , 1973; Palermo, 1973) t**Tri-the-,final stage,

children.chn Use these Words correctly', The present study represents'

'13
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an atte4t to applthese,analyses to the young chii(P.slanguage about

quantity:

These Hypotheses were examined with a variety of stimuli, designed

4.
. t

.

to measure the development of the child's ability to separate the

dimensions, of number and length. 'Since it hai been found that young

confuse-number'and length (Gelman, 1972; Lawson,. Baron, & Siegel,

1974; Pufall Shaw, 1972i.iegel, 1974), the relationship of language

, anJ quantity eoncepts of numerical equality and difference was

, . . N
....

it festigated with a variety of stimuli. Stiriuli
-

.

were used' in whiCh
vii.

'.., ,

leni4th and number were perfec,tiy correlated
,
length-provided no

.

infortnation :about number,, and length and nunler

These tasks wve-used to examine the hypotheses

Ns,

0. ,

1 4.
were negatively

p

correlated.

41.

(Dever, 1970; Clark, 1973;

Slobin, 1973) that children''s.cognitive and perceptual skills provide the
=

bas'i,for early language acquisition. The consequence Of these theories,

is that- as the underlying difficulty of the Iask.increases, 'so does the

probability that language will nothe produced and cokrehended-in relation'

to that cognitive ability.

.444.
Method"

Subjects. The subjects were white mi vle claS's children from nursery.

6, . .

schools and day care centers in,namilten
p-, ............._

the magnitude tasks, there were 180 preschool chili. re

. -.

30 boys and 30 girl's.; 120.four year olds, 57" boys and

d Burlington, Ontario. For
;

1

the equivalence tasks, the subjects were80 pre$choe Ildren, 24 three

year olds (13 boys, 11 girls,;,'and 56ur year old children (28 boys

and 28 girls). Independent samples', from different schools,:were used

(60 three year olds,

3 girls). For
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far the magnitude.and equivalence tasks. The magnitude and equivaletice

tasks were each administered by a different eNperimenteri'in,both

cases, a white adult female.

Tasks and design. Both themagnitude and equivaleke tasks were

diRcrimillation learning ,tasks similar to those of Exper& ent. 1, but
,

instead of the programmed learning apparatus, the,stimuli were.
,

to the child on 5- x 7" index catds.- An individual child was oniY
41

administere\one task,.magaitude or equivalencl, and was randomly assigned
,

to one Of the conditions withineach task.

Magnitude. For each of the three magnitude tasks,.40 stimuli were

,

used, each with two vertical rows of dots. The particular nUMbers used

on each stimulus vere selected pndo mly,:from.all the possible combinations

. ,

of the mothers two through' sine.. For each task, the stimuli were presented

N
in a predetrmined random order. The- tasks vere."as follows:

Magnitude-Same Density (Maw -SD).' The dots in each.set-were
o .

.distant thus, the rot'' with the greater numter of dots-was Oftger .

I

. ....,.

. ,
,

Magnitude:Same Length (slag=SL). The rows. of dots Yin each setwere

- . .

the same le r ti th
,

irresnectii/e,of the numker of dots' in each set.'"..

3' Magnitude-Different Length', Density ()stag -Diff. 1,-D).' The set of
s

Afts with the greater number was sborte in lent th e set with
.

the smaller nuMber'of-dOts:

.A representative stimulus from each task is shown to FigUre

Insert Figure 1 about here
rp-

.4 4
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The subjects Were assigned to one o four,independenttioups. These

-were the absence or presence of, the \Teta cue, (Cue vs. No Cue) and, Within
0..

each of these groups; one haaf of the s'ubjects were rein-Porced for
.

chooSing the more numerous set (labelled, "big" for the Cue condition) and

%
- one-half for the set with fewer objects (labelled "little" for the Cue

condition). The instructions for each condition were.as.follows:

1p'
Cue. "Here is a picture. Here is another piciure. - (The experimenter

pointed to-each one in turn). If you pick the-big (little, wiien appropriate)

I

picture you will i(let some play Toney: When you have enough pray. money,

you can buy one of these toys."

-Na Cue. "here is a picture. Here
1

is anothbr picture.

.

o'

(The` experimenter

pointed to each, one in'turn), u pick the correct picture, you will
A .

-When you have enough play money, you can tnly pneget -some play money.

of these toys''.
. - .

Correct responses were r inforced'with/a coin.' For the first five

trials, the child did notLselect,the correct one, the experiMenter

told, the child his"Choice.was wrong and then pointed to the correct one

And told_the-child it was the correct orie. Two nursery schools did not

want the childi7en.to reeAvo the.'tOirs,-sci these Children only *uAulated

these schools did not perform' '

frot these schools was:included

coins. It appared that the children in

. 44
differently from the others, so the data

with the others.

, Three different task order's were used.. 'For'each of these four

0oups, there were. five year OlOs given each ordei' and ten fouvorear

,
.

/ 'given eachorder. Each child was administered 40 trials.

16 4'
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Eluivalence, For each'ofthe four equivalene-tasks. there were40
k

stimuli,.each of which centakne&three horizontal'rowffdots. the

top half cbntained one row, called the sample, and the bottom half had ,

,two rows only one of which was equal in number to the sample. The

, particular numbers,were selected randomly from all possible combinations
,,

of the nunhers two through nine. For each.task, the stimuli were

.

aaainistered in a predetermined random order.- The four tasks were as
s.

follows;

- Equivalen&-Same Density (Equiv-SD). The dots in the sample. and

two alternatives were equidistant and thus, the sets with the greater

number OF dO6 were longer. ' _

Equivalente-Samo Lenoth (Equiv-,44SL1. The sample and the alternatives

were all-equal,in length, irrespective of the number of dots in'tlie set.

EqUivalence=Pifferent Length, SaneDensity (EquiV-Diff L-SD). The /

.

,correct%alternative (identical in n'anber) 'was a different length fram
,

.- ..

the sample. The incorrect alternative.was.the same density as the sample.

, .

\ '.

-

\\
Equivaleice-Diffeent Length-Same Length (Equiv-Diff L-SL). The

.,
\ ,

,,

', 'Corrt alternative.was-a different length from the.sample. The incorrect-
..

. .

,

alternative was the same length as the sample.

A representative ,stimulus from each task is sheir in Figure 1.

The subjects ,were assigned to one of two conditions (Cue vs.'Sio cue

,

type of cue/cQncept (Big v's1 Little), and task (SD, SL, and Diff. L:D)

was performed on these data: For.the three year olds, there.were no

Significant differences in error rates as a function of condition or t

oE cue/concept.' There was a significant task effect (F (2, 112)=7.64,
...

.11 4: .00S); the SD task significantly easier.thari.the other two
.

I

.,.- 17
.....

..



17

(Duncars multiple range test, EL.05). For he feur.ye r olds, `there

were significant effects of condition (F ,116) = 46 49, p<.ani), type

of cue/concept (F (1,116) = 22.44, n .101) ancr gnificant interaction

between these two variables (F.(1,116 ) /= 10.11, < .005) . 'Therein e -no

differences. n error rate for the I g and Lit e concepts in the Noe

condition, but there were significant diff- ences between the effectiveness
.

Of Big and Li7ttle in the Cue'condj.tion.- There was also a significant, ,

effect of task (F (2,23)
4
= 7.96, n .001); the 512 task was-the easiest,.

the SL task more difficult, and D. ... L-D.the mast difficult (Duncan's

.

multiple range test, p..0,5)-
,

Eiuivalence task analysis The mean number'of errors for each age

k.Jkv.v4V
.group is' shown in Figure 2.- fixed model analyses of variance for condition

(Cue vs, No cue) and task D, SL,- .Riff. L-SD, ,DIff. L- SL) were performed

separately for each age group. For thecithree year olds, there were no

effects oftaoks or 6on tion (F<:1)., ihe ma'ority of the three year olds

were performing at, or ear, Chance-levels ,(20 rrors). For the four year

-olds, there were sign ficant effects of Cue (F (1,54) = 8.17, 241c'.005) and

taskt(F (3, 162)'.= 4 41, pre:.01)-and no significai9 interaction (F,(3,162)

= 1.25). The Diff. L=SL task was significantly more difficult than thee
,

other three (Dunt S multiple range test, 2.1::.05). For either the

Magnitudeohe equivalence tasks, there-were no significant order effects
7:

Or significant nt ifferences between the lierfOrmance of boys and girls.-
.

:

',e....

/ Language nalysiss:. The subjects' responses to_the.11anguage production :.

../.task were jco
,/

1 for the presencer absence 'of correct quantity resp4e '

.

,

/ \

by two indep ndent rataS. .Examples of appropriate reszonses were

",
* 143
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"The big one", "The one with more dots".imagnitude), or 'They both have
..

.
the same Timber" (equivalence)., Inappropriate responses were such

statements as, "I wanted to", "I like 'that one", 'The ones that have two",

"This has-four ana.thislas seven": Failures to respond were also

included in this category.- The. relatioliship,between success and failure

on ea01- task (criterion was 9 out of 10 consecutive correct responses)

and production of qUantiti language wascalculSed,by the McNemar test.

For the threeyear olds, successful performance on 'two of the magnitude

concepts tasks (SD) and piff. L-D) occurred prior to the ability to

preduce the appropriatelOantity responses. Significant numbers,of

children passed the concept tasks and failed the language production

tasks. The same was true for the fiv1 p year olds on the MAQTSD task

and the equivalece SL and Diff.-L-D tasks. For.the other tasks, thete

were no significant relationships between quantity language production

and concept solution.

- The language samples from the magnitude tasks were analyzed to

determine the nominal of' relational qualities of the child's descriptions

of the'stimuli. Analysis of the linguistic descriptions of the equival

ence Stimuli showed that if a quantity language was used, it was ,

relational: For the magnitddettask, the children's responses were

classified in one of three categories: nominal (e.g., "the Sig (little)

one", "it's too)big", "they are. both big (little)"), relational (e.g., "the

big pictpre has more, dots than,that one", "this is more bigger", "this .has

more, (lesp),dots") and other (including no response). For the three year

olds, 1S%lof the responses were nominal and' 3% were relational. There

FJ
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was ha significant differenc in error rates between the, children who

used nominal or relational responses except for one task, MAG-SD in 0,

the Cue-Little.conditiad. The relational responders made significantly
,

.

fewer errors than the notinqLones. (lancan's multiple range test).
, ., .
. . .

Ins addition, a number of children in this study demonstrated a response

pattern which may be representative of an intermediate stage proposed

by -1. Clark (1970) in which children use a single word to denote both

ends of a poi* 'dimension, for example, "=4" is understood-to mean

both "more" and "ftwer".- This response patteinfeonsisted.of selecting

the wrong alternative on most of the-trials (at least 35 out of 40).:

Of the time year olds, 6oui of the 30 children who adlithastered the

Little tasks.did this on at least one of the tasks. No three year old`

did this.in the Big tasks. Nine four year olds showed the same response
1

pattern in the Little' conditions and four did in the Big condition.

Their verbalizations in the language productiOn task were, ior the most

part, correct; for example, in the Little groups, they stated that

they were selecting the littler stimulus, although, irrEact, they we're

cristently'selecting the more numerous of the NO groups. Therefore,
. .

. ,

4 they used the antonym to refer to the concept. Since most'df the

. i

confusions occurred in. the Little conditions,. and "little"-was interpreted
.4- .

as meaning Tdg",this.respobse pattern-could be a result of the child's

linguistic confuSion of assigning one tenn,'usually the .positive one
6'4

,

6 both ends of the dimensions. .._ .

',.

4- -

To determine whether or not ,there. sr ncies in: children's i
.

Y,

. -----.
.

.
.

linguistic response to ,refer to the positive, ;as opposed,to the negative.

2'd
' _ 0
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end, *of the dimension,-, responses in'the language production task ,were.

classified as positive (e.g., b41,.more,"taller), negative, (e.g.4'little,

less, short) mixed (use of both types of terminology), or irrelevant or

no response. These data, are shown Table 2: fot both' the'

Insert Table 2 about here
1.

.,

:three and four'year Olds, in the Big conditions (both Cue and No cue),

there were significantly more teferences,to the positive- end of'the

dimension. EVen in the Little conditions, there were more responses

to the positive end of t40.,: dimension, although the differences were not

significant.

Discussion

F.pr the ybunger children, a verbal cue did not facilitate the

learning ofnumerical similarity or difference; for the older children,

it did. Mese data suggest -that in the early stages of quantity concept

formato n, language and thought function independently and language has

-no-facilitating effect on thought. Problem solution occurred prior,to

'

)-

language production for sane of thd tasks,lor others they werehot

related. In the' case of the four year olds, the facilitating effects

of a cue.can be considered evidence for verbal mediation. In this case,

.

the argunent for the independence of ,language/kid.thoi.ight cannot be

made; it would appear that the,older children could use this language

cue to help them to solve the problem. HoweVer,.even in the bider age

group, there werenany children who could arrive at the 'correct solution .

sbut.could not `describe either how .they did so, or the critical. dimensions

. .421
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ia
of the stimuli in any meaningful way. t should be noted thattte,ofti*

4K
meaningful.

stimuli was.- available during production task, so that memory~ ailure

was not a significant factor in poor performance.
.

-

.

As' children mature, they are more iikely to use comparative 'el

t
,

rather than nceinal,.non-rely Occasional110; another

. .

use anguage occurred which was suggestive of an intermediate level
. : . . , ^

, -..

of respond-ng. Inthese cases the child would use the same word to

9.,

refer to 'opposite ends of a dimensiOn'and combine this word with.a

different adjective or 'modifying phrase to refer to each Treme of the

,dimension:, For°example, the children say sudhthings as, "th)s is

big.iand\this is a,little bit big ",. "this has a little bit lotsa doti
,

\

and this'has lotsa lotsa dots", "these are wider in and these are

wider out",\"those are farther together any they'xe almbst together",

"it's too long and it's not too long", "this is long and'this is a bit

long" (pointing to the shorter of the two stimuli).'

usagemay acco4t\for the child's error in labeling

the same dimension with the same word., If hp gets c

This type of

pposite ends of

nfused and forgets

the modifier, the typeoferrors that Clark (1970) and Donaldson and 6

Wales (1970) describe could quite easily result.
:Az

While there/1s clear evide7 for asymmetry in the acquisition of
V S

1/4

,a

-poSitiVe and negative relational terminology, the same asymmetryis 'not

apparentddthe acquisition ofthe concepts. There were no, differences

between the Aquisition bf the Big and Little concepts in the No cue.

,. .

-condition* but Big facilitated concept attaii3 ent more than Little,

die the Cue condition. In Experiment , the Big ana Little concepts

\

22
-!

3



OP'

Awe

9

were of equal difficulty. -The asymmetries ppeartobe more related
I,

to language acquisition rather than to the acquisition of the concepts,

again suggesting an independence of language and thought. The failure

to, find asymmetry -in concept acquisition parallels the finding of

Cole, Gay, Glick, and Sharp (1968) that tie Kpelle-peciple,in whose

.language there is, a predominant use of the positive as oppoSed to

*
negative terminology to 'refer to size, Showed no asymnetry%Of trans-

position of asize concept.

'TheOrder-of task difficulty replicates the:findings'of Siegel ,

'(1974) in which the child gradually learns to-separate and coordinate

t

the diiensiDn't of length and number. The Mag-Diff. task,'in which
- ,

0

length and number re negatively correlated,. ,a is required the

coordination of_these two dimensions, was especially difficult. Ozie

'of the children verbalized this problem with this task,- "this one is

7bigger (pointing to'the more numerous, more dense set) but, this one 4:b.

is two so it's smaller". Another child said, "it's-big because if you

get mixed.up yqu know it's big". It is apparently the relationship of "

these two dimensions that creates the difficulty with the undemanding
°

of number.

The results'of the-present study( are elevalit to cbittain issues

in language.acquisition.__The
develqment of the child's perceptual and,

cognitive skills has been.. suggested as the basis lahgrage.4

4

acquisition 1Bever, 1970; E. Clark, 1974; Slobin, 1973). The pregent

study suggests, that conceptual .development, in thts case the'ability

to recognize numerical equality and inequality, prior to-the

,. ., 4 .. 4
9

2 3 ... .

,1.
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child's acquisition of relatii;Inal terminology and is,necessary,Aut

not sufficierti, for this acquisition. In addition, these data

partially support theAssertion that relative'cognitive.complexity-

determines the order in which languagb will be.aCquired.:The

magftitude concept represents a simpler, more.basic.quantity concept

than the equivalencd one (for a.fUither discussion of this point see

Brainerd, 1973; Siegel, 1974). Clearly, the magnitude concept was the

easier one. Understanding of the,words big and little prededed the

r-

understanding of same number, at least for the younger children in
. . ,

this study. Thi§ difference.is evidence for:the fact that words

for the more concepts are learned later,than.words for'the

simpler ones..

Thei-esults of these studies strongly suggest that initially

language and:thought functionindependentlY in the young child, and

that as the child.deveIopic the concepts and language tend to become

more related. The imkications of these findings for-the assessment

of cognitive operations in-the young child are quite clear; concepts

Ph a non-verbal, probably perceptual level, before language has'any

relationship to them. Therefore; to the extent that the re$ilts from

*these experiments are generalizable to other concepts,, measurements

of 'cognitive skills whiclirely.on the Thderstanding ofilanguage or

the prodddtion of linguistic. responses will undere imate the cognitive

abi).itie's of the_young'ibil4. These studies dem6nstrate that children
_.:*

. ,

can process information about relative and absolute size in a meaningful

0 %

way ana.assimilate new instances of thesJe concepts,.yet not necessarily

be able to respond to or -prodike language *about quantity.
/

24
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Table'

Concept and Language Performance (No., of Subjects): Experiient 1

Group , Pass Language,
Pass Condept

,

Fail Language,
Pass Concept

.

Pass Language,
Fail Conc=ept

Fail Language,
.

. 4i1 Concept A

5 a

Magnitude

3. year olds***-'

.

. 15 ,.,

.

20

.

.

,

_

8

.

4 year olds * **
.

37
_

.'17 .1 .

.

''
.

Equivalence

3 year oldS*

.

7 . 4.'
.

0, . , 34 ..,

..

4 year olds**
.

.

,____,-40 8 '. . 0 . 9
,

..

31

"7

*2. 06
,s4R--4.004

***R(.001

4

/

,32'

O
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-Table 2

Asymmetry of Language Production in M4gnitude Tasks:

'3 year olds

_

Cue-Big*

Ho Cue-Big**

4-Little

No cue-Little

ExfSerimeRt 2

Positive

.27

.09

409

,

Proportion of Responses
1 Negative

.02',

0

.09

.02

1

Mixed

.04

0

.09 -

.02

Proportion of Responses

4 year olds , Positive : Negative Mixed

''Cue Big* .42

No Cue-Big* I
.32 '604. .08

-Cue Little .21 .14

'No Cue-Little .14. .09 -
--TT-

.

Sigriificance of differerice. between.pdsitive Ind negative'.

** R.< .03

33,
00

°Pa,

-

A



Figure 1. Representatjve

Figure, Captions
5

stimuli from each of the tasks.

_ Figure 2. Mean number of frrors as a- function of condition and age.
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