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I ABSTRACT '
Lot . L
The'primary purpose .of the present investigation was"
to assess the relatlonshlp between ‘a hlld’s level of formal

N

operatlonal reasonlng and characterlstlcs of his spontaneous
’ @ LY . .
speech The varlables of spec1flc concern were the*mean
. L .

length of T— unlts, a measure of llﬁgulstlc complex1ty, and .

- -

the frequency of use of»tentatlve statements. Three dlfferent

tasks~of formal reasonlng were employed to assess thlS .

- s 1Y

relationship: a relatively language-free problem—solv1ng
task'developed by Neimark and Lewis, the eqﬁilibrium‘in the' 5

balance task. developed by Inhelder and Blaget, and a ‘verbal

e

‘ task of formal reason1ng developed by Weltz, Bynum and Thomas.‘~

‘”A-speech sample was'collected from each subject on an~1nd1v—

—

*". idual basis by-showing him three different.photographs and'

-~

ask1ng him' to explaln what he-saw 1n each. -A total of 144 -.

7

, mlddle-class boys, 49 Ln each of grades 4, 6 and 8. served as-,

subjects. All the boys' scores ‘on the Raven's ProgreSSlve"
Matrlces Test were above- the minimum of the’ normal IQ range.

?

The data for each grade separately were analysed in texnis-

” P hY

" . of both 51mple correlat;ons and stepwise regres51on analyses.

|
zBoth speech characteristics and formal operationalfreasoninq :
were found to lncrease S nificantlj aqross prade lesél Very'
mlnlmal support was ev1de t for the contentlon that speech |
characterlstlcs are related to formal reasonlng ab111ty.,--
‘

TheQresults indicated that the mean length of T—unlts was-

not 51gn1ficantly related to any of ‘the three reasonlng tasks

?



L

'-contentlon that reasonlng processes are 1ndependent of

‘at any of the three grade 1eve15 In addltloﬂ, a 51gn1f1cant

a

‘relatlonshlp between the frequent’use of tentatlve statements

4 - u .

‘and formal reasonlng was eyldent only at the grade 6 level

.

. bn two of the reasonlng tasks. Results-also 1ndlcated that’f“

- © L4

the amount of language produced by thngrade 4 chlldreh was
f\

N A
SLgnlflcantly reléted to therr performance on two of Ehe S

reasonlng tasks.. Those language vatlables whlch were 31g~‘

nificantly related to formal .reasoning ablllty tended to .’

» . . T

Vocabulary IQ. The results generally support Plaget'

i

e - - . ,’ » .
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,'research outllned below to mvestlgate the p0551ble elatlon—

' durlng spontaneous speech and hlS performance on complex - T

. headings. Firs't, evidence concernirng sociological and ~ , "

_review of emplrlcal :anestlgatlons related é that relatlon- '

' Shlp.

. > - . .
™ R ‘ . ' . . P

FUE INTRODUCEION i C

'I'he l:.ngulstlc abllltles of both chlldren and adults

have recently been the Obj ect of mtenswe 1nvest1gatlon by

4

numerous researchers™ of varylng dlsc1p11nes. .Whllef~mucl'1_ of - .. -

this research has been pra.marlly concerned w::.th\

‘1 .

develop-—- ' A

mental patterns and souolog:.cal varlables, mrelatlvely llttle

° -

attentlon has been pa:.d to. the p0551b1e relatlonshlp between

the use an 1nd1V1dua1 makes of the grammatlcal elements of. e W\

“his language "and hls'_"«per’formance on .either verbal or'non— )

L

. -ve"rbal problemisoi{ring tasks. It is, the\purpose of the o .

‘v

. shlp between the llngUlSth patterns a chrld typ:.ca%l employs

cognltlve tasks requ:l.rlng loglcal formal operatlons.
A review of theory and prev1ous research relevant

to the present' lnvestlgatlpn w11~1 be presented under various

. -

o
i

:developmental d:.fferences 1n the grammatlcal complex1ty of

) @ . S
individual ,speech patterns, w:.ll be presented Next, con— .‘ . .

-"smeratlon w1ll be glven ‘to ev1dence concernlngs lndlvrdual

:and 5001olog1cal dlfferences J.n the use of expre551ons '

P v

"denotlng uncertalnty on the part of the speaker. "Finally,

'

- the theoretlcal posltlonsf r&gardlnhj the’ relatlonship‘ between'

. language and thought w1ll be presented followed by a brlef ,

t
B l 1
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Ind1v1dual leferences in L:Lngu:.stlc Patterns PR

That the frequency of. usage of dlfferent llngUlSth : - '," .-

structures varies from 1nd1v1dua1 to 1nd1V1dua1 has been
\ T
,reported by Bernsteln (1962) In his analy51s of the orally

. ‘produced language of 51xteen year-old boys durlng a d:Ls-

- .

cussion of capltal pun:.shment he found clear dlfferences

. between the llngu1st1c structures used by the. mlddle class - .

3

{ e
boys and those used by the WOrklng class boys The' former

group used -a hlgher proportlon of the egocentric, sequence o

i

' thmk', .of" subordlnate clauses, of complex.verbal stems ’
v + - . .

1

" of the’ passive voice and of uhcommon adjectives and , adverbs’

whlle the latter group used a hlgher proport:.on of the

soc:LocentrJ.c sequeﬁce *You. know/see ‘and of personal and
IR

selected pronouns, From this evxdence, Bernsteln has propoféd .

s -

the exlstence of two dlStlnCt llngulstlc codes ~one employx\d

. by the mlddle c!lass‘and ,characterlzeck»é ‘elaborated' since

At makes greater ‘use of complex grammatlcal elements, and

the other employgd By the lowet-class and characterized as

"festricted' since it makes less use of these complex elements.

Subseqtlent research by other 1nvestlgators has largely
supported his flndlngs. Rackstraw and Roblnson (1967) oo

Hawa.ns (1969) and Jones ‘and McMLllan (1973) have found that
these dlfferences ex1st in ‘the oral productlohs of five yea . "
old chlldren wh;.le Lawton (1963,‘ 1964) and Roblnson (1965) &
epo ‘ ar differences. in both the oral; end written

— )
groups of twelve and ﬁ,:l.fteen year—old boys.



&

o

' demonstrateslthat whlle chlldren s language becomesnnore '

-

productlons of flfth and sxxth graders during "home" lnter—'

. v1ews, found that the use of certaln elaborated llngulstlc

I.’ . 1
+

structures was more clOSely related “to soc1al class than to
race. The eX1stencelof these two codes andcthelr relatlon
:‘tb soclal class then: appears to ‘have been well establlshed.!
In . addltlon to the ev1dence which relates the use ‘#.
of - complex llngulstlc structures to soc1al cigfslgs the C

Py
X .

ev1dence which relates the use€ of samllar caomplex linguistié

structures to age level Loban (1963), 1n his study of’ig:

developmental changes Ainc wrltten and oral. 1angu§§e»¢ﬁ§§§;/;;;' ‘

elementary‘school years, noted that subordlnate clauses were
< 4
lncrea31ngly employed by a chlld~as heopassed from the early
0

to the-later grades.‘ Slhllar flndlngsxhave been’ reported by

g 3

=~

Hunt (1965) and o' DOnnell Grlffln and’N’rrls (1967) Hunt

(1965) further reflned Loban S (19635 measure of_subordinatipn“

. . 4 _ - R

into a measure he termed:the T—un1t4 This- unit he defines

- . d

as "one main clause. expanded at- any of many dlfferent pélnts
v I ’ L
by structurés that are modlf iers or complements or substltutes

3

for words 1n the maln clauseq" He concluded from his results,

PP

that the length of a T-unlt is closely,#aed to a Chlld'S age

While T- unlt length may be a rellable 1nd1cator of age level

- "_l

- -

alone, it shou;d bernoted that both Hunt (1965) and Loban
)

(1§%3) also found that con51derable dlfferences ex1sted on 7

nh

)/
thelr measures W1th1n anf OAB~Q£§de level : ThlS flndlng

~ »

a

complex as’they\nature' some chlldren in any one age group
[Jare llngulstlcally more mature than thexr peers.

a

- 3 . ‘
% ’ : . . ") .
<3 . -~ T ’ ,.
R oo . , . !
. .

e

<
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s

Aa“child chooses in which to egpress.hlmsel

)

3 , ) 'n . . . ) 4.'

The“questipn.concerning the availability of complex

. « o0 ~
linguistic structures-to the lower-class grpups or the

linguistically less mature groups is at preseny unclear.

Bernstein (1970) ﬁgresseshthat the codes_refer to_performance

-

and not competencefin the'ghomskian sense of_these;terms.
"It is...important to point out that the todes -refer to -

cultural not genetic controls upon the options sbeakers take

up." (p. 7). Indeed, Robinson (1965b) has found that if -

- - Q ..
lower—class members are placed in a situation which requires

-the Juse of -a more elaborated code than they typlcally employ,

in this case" the comp051t16n of a formal letter, no 51gn1f1cant
- L
dlfferences in language use is " found between them and thelr

? L N

niddle- class counterparts in the samegtask Slmllarly,

respective abilities to decode - thé middle-class children's

6
fy

Helder, Cazden and’ Brown (1968) reported that no djifferences.

- . LR

existed between middle and lower—class children in theéir

encodings of faces and abstract figures. Houston (1970)

" o

emphatﬁcaily’states_that in the course of herxresearch with

u

' chlldren of varying social orlglns,‘she has been unable to

detect any dlfferences between the chlldren 1n thelr ablllty

to comprehend the language of mlddle-class gdults in any

ﬂ

srtuatlon. She equally stresses that the zyammatlcal elements

"

depend in part

on the situation at hand, and in part on the habitual style

t

of the child involved. In fact, most -researchers- agree that

¢

. by the time a child reachés 'the age of five or six he ha%

largely mastered the syntactic comp¥exity of his language

£



4),'

v L ' ' | -5,

‘ .kﬁgniukﬂjls7l). A'piléimétudy‘fecently conducted by the

present writer to detqimiﬁe whether grade;four children
comprehend the syntaétidal structures not typically found ’
in their written. languag¢, revealed that in fact these

children have no diffléulty in understanding them. Differences - .

in the frequency of usage of various structures subsequent

.7 )

E to'their'aqquisition therefore becomes largely . a matter of

individyal choice. One of -the more interesting questions

* which follows from this-evidence’ is the question concerning

A}

the consequences of the differences in fféquencies of .usage

v

of various linguistic structures on the performance'of other
linguistic or nonlinguistie cognitive tasks. o
. Of particular interest for the present research is

the finding by a number of researchers that considerable

"' .individual differences exist in the yse of'expressioﬁs
denoting uncertaint&. This type‘ofnstatement may be form—

ulated in a variety of ways. Bernstein's analysis has -pointed
to the géocentrié sequence 'I think' as amr. expression Benoting

“uncertainty“on the part-ofj the speaker. Loban (1963) in-

cludes the 'I think' sequence in his 'tentative statements'
category and in addition includes such expressions as

" "perhaps, .unless, maybe' and, coné¢itional statements. "He °
cites the following examples from his data:
It might be a gopher, but E:T/nbt sure.

.That, I think, is .in- Africa.’ )
. . IR - - o

But maybe they don't have.any dogs in Alaska.

' I'm not exactly sure where that is. It looks

-



~like‘it might be at school.

© That's white grass - unless there's snow or\‘
" the sun is reercting.1

Turner and Pickvancé3(l§7l), not entirely'satisfied
.ﬁith'Loban's category since %ts limits were not clearly
_aefined, further subdivided éxpressions of uncertainty into
the following classes: l)wegocentric sequences, 2) socio-
centric’sequences,‘3) question%, 4)‘refusals; 5) assessments
of posgiﬁility and probabiiity, and 6) suppositions based on
perception.‘ These categorles, they p01nt out, were establlshed
on the ba51s that the children they studied actually made use
of these types of\ixpre551ons.' They note that while other
categorles such as 'dlSjunctlve statements (e.g. There's a
house or a church), 'condltlonal' statements (e.g. TIf it's
dot a hole in 1t, 1t's a gultar) and 'supp051tlons (e.g.
I suppose/bet/expect/guess)qg{e'also ways of making tentative
statements, these types of s{htements rareiy occurred in the
speech'of the five year—old subjects:examinea in their_study.'
The possibiiity remains, however, that these categor%es may
be more'frequently employed in‘the 1anguage of older ch%ldren
and adults. | , “

:ThQ major'purpose.of Turner and Pickvande's (L971)

study was to determine the extent to which social class and
verbal ability. were related to the frequency and type of
- eXpressions ofﬁuncertalnty used. They report that for the

five year—old children studied, social class was most closely

related to ‘the use of egocentric sequences, certain types of



. ’ % . 7.

questions, refusals, the assessment of possibility “and

r

suppositions based on perception and that the middle-class

g . ' : ) :
child used more of these expressions than the.lower-class

child. They also report that verbal®ability was most closely

»

related to the use of one kind of sociocentric $equence and

certain types- of -questions. 'These~results are not entirely
b ! \
in agreement with those of Loban (1963) In his examination

'hof the written and oral languade of elementary school children,’. .

o B
[N

he found that the use, of the tentative statements he descrlbes‘
was most frequent in the high- 1anguage—ab111ty group in all-
grades studled from grade three through grade six. Unfort-
’unately, this flndlng 1s somewliat confounded by 'the fact that
lhlS hlgh-language—ablllty group also tended to have a higher
socioeconomic status than the 1ow—1anguage—abrlity group.
The question'concerning the extent'to which the use of
tentative statements is a function of either of these t&o
variables is therefore not entirely cleaxn!. However,,since
both studies in question cited a relatively low frequency of
fhese express1ons, and W1th not all members of a ‘group using
them, it seems reaFonable to assume that dlfferehces in the : égj
use of _these expre551ons are to be found both w1th1n ‘a social - ,
class as well as between soc1al’classes. -Thls.assumptlon
should also Hold in terms of the frequency of use within and ~ .
between language ability groups. |
In addition to the evldence concerning the frequency
,of use. of these expressions, g note must.be added,concerning'
ﬁossible differencesfin the comprehension of these structures. .

» -



e

Whlle it was stdted earlier that chlldren appear to have-

mastered the syntax of thelr language by thJ age of five or
»

'six, some direct evidence concefning that status of the

"expfessions in question is. available. O0Olds (1968) invest-
. Y -

in children, among them conditionals, conditionals + not,

4 .

conditional questions .and ‘expressions using 'should' and.
'unless'. His results'indicate that children as young as

seven years of age have a well-déveloped gcomprehension of

" these structures with the exception of constructions’employing

'unless'. He‘observed that the younger childfep especially

tended to intedpret this structure as an 'if' construction.

In the light'qf this'evidence[ therefore, it.seems safe to

conclude that comprehension of these structures is not an

. v
important variable to consider in differences in their use

1 “.

“and that usage merely reflects the options choseh by the

individual speaker.

The antecedents of the use of expreséions of un--
LY , 4

certainty have received coq51derable ‘attention in Bernsteln s
(1970) SOClOllngUlSth theory. His theory explalns these
dlfferences in. terms of thepsocialization practices, of the
middle and lower-class members. He suggests that the forms
ef sociaEiiigigg_gzpipal%#’%ﬁﬁIE?ES/;;/h1ddle-class parents
is an open, person-= oriented system where the Chlld is not
asslgned a constrained role hut rather is glven opportunltles
to develoé his own role withfn.the family structure. The

Lo

middle-class child is encoufa%ed to take parf in the decision~
- . . . ‘ . . \

i

.igated the compréhension of a number'of syﬁtacficel structures’

’

\



makiné process within the faﬁily and:consequ ntly learns

‘to clarify his reasoning and to justify his ihtentions and

judgments. It is further suggested that thebe experiences
create an awareness of uncertainty on the part of the ;child

P

~J1n certaln areas of experlence and consequently 1nduce the -
Chlld to be more fleglble in hlS sdblal orlentatlon. To
quote from Bernstein (1962) himself, "the'orieﬁtation of "~

i

the individual is based upon the expectation of psychologlcal

dlfference, hlS own and others. . The lower -class Chlld on"

the other hand, is not given these opportunltles to determine
- . ’ l i)
his own role and consequently makes“considerably:lessfuse"

. : :

v . . . ] e lgte
&of these expressions since opportunities for their use-are’

infrequently granted by the lower-class child's parents.,

-~

Turner‘anng;?kvance*§l97l)-support‘Bernstein‘s theory amd’

offer the following conclusion: ’ o
"...the §0c1allzat10n prOcedures typically
employed in middle-class- 'families are likely °
to.encourage the middle~€¢lass child to perceive
reality’ in terms of more than one alternative,
in terms of a range of possible interpretationsa
Further, these procedures may tend to,create
anxiety in the child, for not only is he made
. aware of a range of- interpretations, he.:is also
. expected, to a certain extent, to make an in- .
dividual choice from the range, and, further: .
to choose correctly.' These soc1a11zatlon - T
.procedures are, in olur opinion, the main o
. sociological antecedents of an orientation
toward the use. of expressions of uncertainty. -
They are tliought to underlie the middle-class
children's use of the egocentric .sequence and
also their use of other expre551ons of un-
certalnty.“ (p. 319). . '
’ S
e In additidn to his - suggestlons concernlng the antey

—

cedents of the use of expre551ons denotlng uncertalnty,

Bernstexn (1961) also speculates on the COnsequences of the'

U

. . ce
; , - 9
[ , ' “ 1P .
i ~ *



_.use of an 'elaborated' code of mhich'these expressions

”po;nts of view other than one's own and, hence, imply an

.-~ the consequences. ~He postulates that.

Q‘statements~éiso are subject to a cognitive deficit-in'so far

._as'their orientation to the'nonlinguistic world is concerned.

'.'to successfully arrive at the correct solution.

"Language and Thought

/related to thought processes is strongly supported by some

' a e - 10,

-
-

form a part. -He Wwrites: N

"A formal;(elaborate) language'facilitates .
- ..the verbal elaboration of subjectiye intent, . . .
sensitivity to the implications of separateness .- .

g © and dlfference, and points to the possibiljties .
. )1nherent in a complex conceptua ‘hierarchy for
“the organlzatlon of experience. (p. 292)

”Roblnson and Rackstraw (1967) arr1ve at a 51m11ar conclu51on ,

when they write: "Egocentrlc sequences show an aWareness of-

objective frame‘pfareﬁerence.“ Loban (1963) while making
no speculatlons concerning the antecedents of the use ‘Of é;>§'.

o

tentatlve statements, makes a strong statement concernlng

:"Theﬁchild with less. power ouer‘language ™

- » ' appears to be less flexible in his thinking,

is often not capable of-seeing more than one

. alternative, and apparently summons up all s

his pinguistic resources merely to make a flat
w7 dogm,tlc statement " (p. 54). :

‘.

" The inion of'these'researchers appears to be that”'

- children wh 'make relatively infrequent use of tentative .

' quc1f1cally, the expressed oplnloJ/lmplles ‘that such chlldren

'would have. dlfflculty in ‘dealing with cognitive problems Q ! . [“

which requlre the ablllty to thlnk in terms of alternatlves

The prop051tlon that 11ngulstlc performance may be

9
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researchers an& equally strongly denied by others. Piaget

'inrparticular emphatically denies the hypothesis.that

language is related to cognition in any .relevant way and

( 1

i

maintains the p051t10n that language is prlmarlly a, matter.
of social communlcatlon and is unnecessary for any stage 1n
tBe Qevelopment of loglcal ‘thought. This p051tlon is clearly
‘outllned by the following quotatlons; )

“...the role of language seems—to consisth;,
in stimulating general intellectual activity -

than in bringing about the structures of
.operatlons."‘(Plaget, as quoted in Furth,
1971 p. 63). '

' .(/‘ and;in facilitating social mobility rather
S y Iy

» ,

"Logical relations are, flrst and above all, -
operatlonal structures. lthough their most,
advanced forms are cer{Adinly expressed by
language, théir originf are found in the B
coordination of the subject's own actions." o
(Piaget, 1968). ~

9

Empirical, support for Piager's theory comes not onlx ‘
from his own research and that of hlswfolleagues in Geneva.
(e.g. Slnclalr—de Zwart, 1969), but also from the work of

researchers elsewhere. ' Of partlcular relevance to his .

i p051t10n are the results of studles 1nvest1gat1ng the

tlve capa01t1es of deaf chlldren and adolescents.
Furth (1971a), in an art;cle rev1ew1ng both his own resea&ph

with the deaf and that of others, ‘observed, that llttle

‘difference existed between deaf ana hearing children in

their performance on a wide variety oﬁ_tasks;L He noted
that the results of the thirty-nine investigations conducted
between 1964 and 1969 suggest that performarnce of deaf

- 5
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- 7

chlldren on tasks requlrlng rule-iéarnlng,ag%gplrlng the

P }

use of logical symbols, on Plaget-type tasks, on’ memory tasks
"and on perceptual tasks is comparable to'the»pErformance of

hearing children.. In the few cases where the younger deaf .
'children demonstrated some retardation in their performance,

o

o

.. he notes that tﬁeir‘pefformance had caught up'to.that of the
hearing\children‘by the age of 15-16." In summary, he p01nts

out that the performance of deaf chlldren does not substantlally-
-déffer_from that of hearlng 4hral,chlldren. In v1ew»of this
B . ; r . . + ' ,
evidence, Furth suggests that the deﬂicit in the deaf child- '

‘ren's performance which ex1st5\when they are compared to

€

-~

‘urban hearlng chlldren is likely a result of differences in

experlence and test attitudes. JIn a subsequent study of

formal operatlonalz?easonlng ablllty in deaf adolescents,
!)

AL Furth (1971b) noted that 28% of the deaf sample demonstrated

-

formal operatory success compared Wlth 58% of the rural

Pearlng sample and 75% of an urban hearlng samplé. " He con-.

cluded that since some of the deaf chlldren were successful

. at the tasks,‘language.cannot be considered a necessary :
< R L - . -
condition for the achievement of formal operational reasoning.™

Furthertevidence coﬁcerning the independemce
between language audnthought is supplied by the research of .
.gihclair-de4Zwart (1969) . Iu a series of'experimentsf‘she
\”ff attempted to teach young'childreh who were unable to cohservet'
‘:?'volume the grammatical expressions used py‘the children who ' .
were able to‘do so. She found that_these children had great ‘
:difficulty learuiug‘tue'use of.thé:comparatives 'morﬁ&gpnd

- .
- '
. - - .
b . .
s .-X o . . .
. ~ . . . . -
Ean . - ’
.
o



. as the child

‘less! and’ even greater'difficulty learning to use the co-
'ordlnated expressrbns 'long and narrow'wand 'short and fat'.

of the chlldren who did learn the approprlatevuse of these

expre551ons, only 10% were subsequently sﬁccessfrl at o -

conservation tasks{ She concludes from these results that
"Verba& training does not ipso facto brlng about the
acqulsltlon of operatlons"-and that "..~language is not the
source of loglc, but on the contrary 1s"structured by log1c .
A contrasting opinion concernlng the relatlonshlp
between language and thought is offered by Vygotsky (1962)

4

He v1ews language as a.domlnatlng influence on thought once

I‘language has deveLoped Vygotsky suggests that whlle language

and thought develop 1ndependently during the flrst few years

of llfe, once the rudlments of language have been acqulred

1anguage "inc

_asingly serves problem-solving and‘planning‘

s act1v1t1es grow more complex.. He -has found
that when a child reaches the stage of 1nte11ectual development

at whlch he experlments Wlth the phy51ca1 propertle; of'the

World: around h1m, hls speech is characterlzed by " ..the

correct use of grammatlcal forms :and. structures before the
child has understood the logical operatlons for whlch they
»

stéhd...He masters the syntax of speech before the - syntax of

thought. Vygotsky concludes that it is .the speech structures

mastered by the ch11d as he matures that becofe the ba51c

A,
W

structures of hlS tthklﬂg.- Lurla (1959) supports thlS’

po 1tlon and clalms that as’ a child. acqulres a 1anguage

sys em, he must reorganlze hlS thought processes as the .

£
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7.1anguage system -develops,
. 'v'l Another approach to the relation between language,
‘and cognitive processes comes from the dlSClpllne; of.
philosophy and anthropology. The question that has been
posed asks whéther the lexicon and syntax of the particular
language a speaker uses affects his perceptions and inter-
actions with his.world in a different manner than if he spoke
.another language; This is essentially the linguist104 ;
relativ1ty hypothe51s expounded by Whorf (as cited in Carroll,
1964 and Cazden, 1972).. While hié’theory deals specxfically '
‘w1th the use of. discreetly different languages, his theory"
- “'could reasonably be extended to incorporate subcultural
- a o differences wrthin a particular language. ~ Little’ empirical
evidence has. been obtained to date to substantiate Whorf's
_hypothesis. However, should cognitiue'differences exist in
individuals employing‘dszérent linguistic‘codes as described
' above, some support for th theory might be established sub—
VL

'.culturally. s ' C ) . .

ﬁinguistic Patterns and .Cognitive Development

~

If the differential'use of tentative statements does

‘1ndeed lend itself to greater cognitive flex1bility as -

suggested by several of the authors Clted then one stage.
'in cognitive development where such an effect might be most
clearly demonstrated would be in the stage of formal operations
outlined by Piaget Piaget descrfhes the development of the

' intellect as a succession of qualitatively different stages
through which a child passes from infancy through adolescence;

) . , N . T e

c{ | '
- ’ .
. ‘:
3 . .
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. 'These stages are discreetly. different from one. another

terms of

-

the‘mehaviour manifested-at any one.stage and a

-child’ passes through these stages in an 1nvar1ant order.

While thi

-f"--r‘

that the

\,-.,.

J €

. agé/leve
terms of
. attalned
motor st
operatio
flnally,

.formal o

formulat
characte
to deter
' the cruc

is p0591

is sequence always remains flxed Plaget polnts out
se stages of development are not to be confused thh

1 51nce con51derable rpd1v1dugl dlfferences ex1st 1n

\

the ~age at Wthh .any partlcular stage has been

-

At Birth, the 1nfant commences w1th the sensorl-

age and as he matures passes lnto the concrete

I

nal stage, then the pre- Operatlonal stage, and .

7
at sqpe p01nt durlng his adolescence, lnto.the

-

7

peratlonal stage.
ThlS final stage, the formal operatlonal stage, as .
ed by Piaget and Inhelder (2958), 1s chlefly

r;zed by the ablllty on the part of the adolescent

©
3

mlne not only what 1s real but -also, and this 'is

191 aspect of formal. operatlons, to determlne what .

B s . R " .
. R - . 3
. N v
. A
. b -
. . . .
, - ‘ 5.
. - -~ . 1 . \ I
-« 4 . -
'
. ’ ® .

.
o
:
.
é\
.
.

ble., A quote’ from Flavell (1963) best’ explalns th153

o

major dlfference between pre op%ratronal and fqrmal operatlonal

‘.thought.

MUnlike the concrete operational child; the -

adolescent. begins his consideration. of the
problem~at hand by trying to envisage all the

-possible relations which could hold true in

-/

the data and then attempts, through a com-.
bination of experimentation and logical
analysis, to find out which of these p0551ble

‘relations do in fact hold true. Reality is

.as hypotheses, it is seen as .the 'is" portlon

thus conceived as a special subset within the. o
totality of things which the data would admit- s

of 'a 'might be' totality, the porfion it is the .
subject s jOb to dlscover.“ (p. 204). ’




BRI Shlp between an 1nd1v1dual's characterrstlc speech pattern o T

S .~ . . . 1le.
The adolescent then, approaches a problem in a
;quallt;tluely dlfferent way than a concrete or pre- operatlonal
vﬂchlld He uses the results of these prevxous periods, 1i. -e. -
the class1f1cat10ns, seriations and correspondences prev1ously
acqulred but noy he is able to ‘form these elements lnto
‘;propos1tlons and to comblne these proposltlons such that all \\\~;‘~
the posslble outcomes may be COn51dered . This ap roach to

'problem*solv1ng would appear to requlre a con51der ble amount

-

vant varlables and the relatlons among them to arrlv

successful'solutlon.: If the ablllty to detect alternatives

is the major component of formal operatlons, it would be of

‘.- ———t

'1nterest to determlne'hhether children who habltually use

' language to’ eXpress the p0551b1e eX1stance of more than. one/(

.pOlnt of view are also. more successful at tasks requlrlng S '

_detectlon and con51deratlon of alternatlves for- their
s : - ST T .

y o . ‘ ) : .“. .
solution. * - .. : : ; X/_ : - .

Few studles have been reported concernlng the relatlon—

\ -

’_and his perfaﬂﬁance on elther yerbal or nonverbal cogn1t1Ve
[4

'tasks. One such study of six year-oldeglrls is reported
‘by Roblnson and Creed (1968) U51ng~a group of,hlgh lQ and
low IQ subjects‘who had been participating in.a'language

‘training p ramme for one year, they found that while 1Q

s L}
fﬂtﬁg a 51gn1f1cant predlctor of perceptual dlscrlmlnatlon

abllltles, the elaborate code users Wlthln the low IQ group ‘
- R o
-also. showed superlor perceptual dlscrlmlnatlon ab111t1es

-
1]
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T

: respect to thelr abllltles to- verballze perceptual differ-

' cognltlve growth have al

dlfference to an 1nab111tm on the part of th& unschooled

. L oo oo ‘ e e e
when compared to the 'restricted' code users in that groﬁp

1

In addltlon when they 1nvest1gated these same” children: w1th'

’

~
»

;‘_ ences, they ag in ﬁoq{ﬁ tha whxle IQ was a 51gn1£1cant

~ Vol
predlctor, the 'elaborate’ code users w1th;n the low IQ

group°performed slgnlflcantly more e%fectlvely than the
'restrlcted:Pcode users in this group . v '
° The effects of* ffgrlng language structures on -

-

been 1nvest1gated by G/eenfleld
¢

(1973) 1n a cross—cuﬁtural context. She found that un-

schooled children who,spoke Wolof but Yho had notglearned

to wrlte Wolof or any other 1anguage were less able to ©

1]

b,
cla551fy objects accordlng to mo;e than attrlbute whe% -

‘more than one cla351f1catlon was p0551b1 ,than’ the‘schooled

chrIdren who had learned to write a language. The ﬁnschdoled e

1ch11dren.were also’ unable to answer the questlow "Why" do you

el
1

think these objects are allke?ﬂ but had no difficulty
resoonding‘to the qdesbion ”Why are these thlhgs alfke°"

- .
The schooled chlldren dld not. have any dlfflculty respondlng

to the former questlon. Greenfleld (1973) attrlbutes thls

Chlld to adopﬁﬂdifferlng p01nts of V1ew .o ~

o

- Greenfield also fqund that the unschooled chlldren
\ .

expressed thelr reasons’ for superordlnate~group1ngs by

"single’ words (e.g.v"reds), while  the schooled_chlldren.used

o

predlcatlons (e. g- "This is red; those are red"l' The . A

former response 1s a s1tuat10n dependent one while the ‘*ﬂ

) L. . . ® ' I
o N ' H
R - T v
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. latter 3s more abstract. - She speculates” that these differ-

v
ot

ences in the'responses hetween the two groups of children,

' 1 . ) 4

LI ar§kgpe'in part to‘the‘childrén]s ability to write a .
t ‘ language. = .. . L
"ertlng is pract@ce in the use of 11ngulst1c‘
contexts ,as independent of immediate reference.
Thus," the embedding of a‘*label in a total ' |
. sentence structure (comiplete linguistic ' .
. predlcatlon) indicates' that it is, less tied .
to 'its situational context and more related : %
b ’ _to its linguistic context. The implications . {
o of this fact for manipulability are great:
g ~ linguistic contexts-can be turned upside
down more easily than real ones. Once thought
is .freed from the concrete situation, the way
is clear for symbolic¢ manipulation and for .
' Ny Piaget's stage of formal operations, in which '
= the real becomes a subset of the péssiple
W ) (Inhelder and Plaget, 1958). ] S -
. L4

Greenfleld suggests that a similar context dependency

'1n speech may ex1st subculturally and may be-assoc1ated with
51m11ar effects on pognltlve growth. A study by Jones’(1972)

.. is more directly relevant’ty the question of the effects on-
[} . . 'R . -

e problem-soLV1ng/of dlfferentlal u of tentative statements.

. " She employed two’ groups of twelve year-old boys matched on

N
RN

IQ but discrepent in verbal ablllty. The hlgh-verbal boYs
' used significantly more tentative %tatements than did the

low-verhal ones. Neveftheless, shelfound no. differences
. . /

between the two groups in their performance on nonverbal

[

tasks of formal operations. Both groups reached the same .

-

stage of formaifoperatipns regardless of’linguistic“batterns

employed. ' However, since the stage these groups had attained

was not the hlghest level of formal operatlons as descrxbed

-

by Plaget, the p0551b111ty remains that a dlfference i

-~

F
[J
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performance between twonéuch groupé may be detected at a .
later age. , In addition,'it may be that the use of a

linguistic code associated with more frequent use of ex-

a

; . . .
pressions of uncertainty exertsg an influence only on these

tasks if they are lingujstically presepted. These two

- . A .‘ ~, . o \
hypotheses, one foncerning the possible facilitory effect of

° ‘ *
a particular linguistic pattern on nonverbal tasks.of formal

operations and the other cohcerning the possible facilitory

effect of a pafticular linguistic pattern on verbal tasks

ofwformal operations, will be the major hypotheses to be
investigated in the preseht research.
- R S . C
o 4 )

PROCEDURE AND EXPERIMENTAL DESIGN

 Aims of Study

~

The primary . purpose of the present inveéfigation

was to assess the.relationship between a child's level of

-

formal operational'reasoninshand characteristics of his"

spontaneous speech. The variables of specific concern were

. .
the mean length of T-units, a measure of linguistic com-

plexity, and frequency of use of tentative statements.’
Both verbal and nonverbal ‘forms of operational reasoning
. ' . 3. .

tasks were employed to investigate this relationship across

S 1}

grades 4, 6 and 8.

:Sugjects e '

A tétél\gf 144 subjects were selected from two
schools under the Roman Catholic'School Board of St. John's,

L)

Newﬁouﬁdland. Forty-eight subjects were selected from each

]
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of gredes 4, 6 and 8.; This age range, from approximately:

-
’d

10 years to approximayely 14 years, &as considered appro-

priate to determin hether, as a child progresses from the
.concrete to formal reasoning stage, any facilitory effects
of Iinguistic'patte;ns'areuoperating. ' !

The.childrenAin the sample were selected with the

‘following constraints:
1. No child in the sample obtained a scaled IQ score lower
than 80 on.the Raven's Progressive Matrices Test. This

precaution'was taken to ensure that all the children in the

3

sample weré at least within a normal IQ range,

No'bhiid in the sample came from a socioeconomic level’
lower theh.30.bo_as measured by the Blishen Socio;Economic.
Index for Occupatiohs in Canada-(B;ishEn, 1967). This scale
has a meah’of 55.58 and standard deviation of 10.74 for the
Newfouhdlagd sample. ‘The cut-off point of 30.00 resulted
in only the highest 53% of the occhpations being included in

~

the sample. This constraint was imposed to minimize the
effect of social clasg on the tasks to'be presented.

‘13;‘ All the children in the sample'Were boys. It was decided
to:investigate only one sex in-view of the large numher Qf
subjects to be tested, and, since Loban s (1963) research
had 1ndlcated that boys' speech patterns tended to be more h

"varlable than that of glrls boys were “chosen for the presentﬁ

1nvestlgatlon " It should be pointed out that while no sex

effects have been- found with respect to formal reasonlng

skllls (0'Brien and Shapiro, 1968), it may be possible that

1
- e .
- .

o [
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the language skllls of gf?is 1nteract differently with

formal reasoning than they do for boys so that the results
of the present study must be 1nterpreted cautiously with
respect to glrls.l' ﬂ'*‘-. ’

4. None of the chlldren in the sample had falled any grade..

This precaution was taken to ensure that all the children at

each grade Jdevel had had similar educational backgrounds an@

'_were progressing through s¢hool at the normal rate.

A description of the sample with respect to the means

¥

and'standard deviations of -the Raven's IQ, age and SES"varijftgﬁl

ables is presented for each grade in Appendix B.

Opder of Task Administration
T . ' " .
The data collection proceeded for a period of four
months from February 1973 to June 1973. The collection of
data on each task was completed for all subjects before

subsequent tasks were presented and proceeded in the following

5

order: . ’ ' .

2

1.. The Raven's Progressive Matrices Test was administered

to several class groups at each grade level. 1In one of the

schools employed, the Vice-Principal had administered this
. ] N .

test two weeks previous to the time that the preéent experi-

-

menter gained access to this schpol so that it was decided

to use the scdres obtained fromfhis administration. In the
second school, ‘this task was s@pervised by the present

. ,_.' ]
researcher. In both cases, the test was administered to

groups of approximately'30 subjects with no time limit iméosed.

The raw score of each subject was then transformed to a ¥
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scaled IQ score based on norms established several years
o . ; ‘ :

oreviously for 3,000 school éhild:en;}ﬁflhe st. Johﬁ's area.

Oon the basis of these scores, subiects inappropriate for
. } o ) .

_selection were eliminated.

2. The Peabody Picture VocabularyiTest was then administered

A

lnd1v1dually to each subject selected for the final sample.
The purpose of this test was to prov1de a 'tradltlonal'
estimate of .each child's verbal inte\ligence in order to

, -

|
compare its effectiveness in predicting formal reasoning

Y 1

ability with the effectiveness of the;preseﬁt measures

employed the mean T-unit length and the frequency of ‘use of
_tentatlve statements ‘\\\Q i ’ *

3. Durlng the same session, after the Peabody Plcture
Vocabulary Test had been admlnlstered,|a speech.sample was
obtained from each'stbject following a|procedure to be
detailed below. The entile session lasted, approximately |
20-30 miﬁutes;- ".~ . ‘ N B - ,

4. A problem-solving task.develoéed by Neimark and. Lewis
(?967) was then administered, agaig on an individual basis,

with each session lasting from 30-60 minutes. Lo
\ '

5. The Equilibrium in the Balapce task developed by‘Inhelder

and Piaget (1958) was then administered; individually, %ith_

sessions lastlng from 10-20 mlnutes.

6. A task developed.by Weltz, Bynum and Thomas (1971) was

4

; /
the £inal task presented. This task was administered-on a
éroupﬂbasis with 20-30 sﬁbjects per group and was untimed.

Subjebts required from 20-50 @inutes toacomplete the task.

A - - ) . .
.8 -

L
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Instrumentation .

Procedure ‘and materials used to obtain speech.samples.

A
3

To assess'a child's linguistic code, Turner and Pickvance

. s .

(1971) emplOYed two different tasks to obtain the gpeech
sample required for analysis. In the first task, the Chllﬂ
was given three sets of .four pictures each each set com-,

prlsing a short story. The child was then requested to

verbalize the story in his own words to the experimenter..

" In the second task, the child was given three pictureé post- -

-

s o . 3 L ————
cards, one at a time, of paintings by Trotin, and asked to

describe what was taking place in each picture. Loban (1963)

used -a similar ‘task to this latter one., emploxing six pictures

} rather than,three{‘and encouraged the child to report what

&

he saw in each one.
For the present research, a similar technique was =

emploYed. Three large colour photographs were presented dne

-at a time to‘ each child . These photographs were selected '

from a serles of educational photographs intended for group

discussions in elementary schools compiled by Owen (1972,

&

photographs 1B/15, 1B/16, 1B/17). The first photograph showed

L

two young boys sitting at a table covered with books and

‘papers. A-man who is likeiy their father is standing behind
one of the boys, speaking to him and pointing to something
in ‘one of the books. The second photograph was of a ‘young
Indian boy and alvery old. Indlan man with long white hair

.and a long white beard, 51tt1ng in front of what appears to

¢

x'd.._:

be a handie¢raft shop. The old man is talking to the ypung*
'_ ’ . 5 . A



boy and the youngiboyeis taking notes on- a small pad with
_'a pen. : The last photograph showed a young boy and a middle-

aged man, both holding wrenches, attempting to repair_the‘

~

hoy’s broken bicycle.. It was hoped that, since these .
photographs all plctured young boys engaged in familiar

act1v1tles, the boys ‘in- the sample would have no dlfflculty.%

" -in discussing what waS‘taklng place in each one. . ) S
Before' taping ‘was begun, ‘the’ experimenter greeted

the subject asked h1m to come and sit be51de her at. a table

and told him that he was to he shown three plctures‘and.that

lhe.wasfto déscribe whatché saw in each one. ‘Dhring the:

shoWing'of the photographs, the experimenter'interfered with

the child's, speech production. as llttle as p0551b1e by only .

,encouraglng the Chlld when speech had stopped The experlmenter

never - asked specific questlons about the photographs and

limited questioning to phrases such as "What else do you see
in the ‘picture? What else is happening in the“picturé?~ Can

. . A . -
you tell me anything more about the. picture?" Each interview

was recorded on tapes which were subsequentiy transcribed

"for analysis.’ oL

It should be noted here that a p0551ble limjitation
b

" of the present study llesian the limited .conditions employed

for the collectlon of the speech sanples. . Howevef) the -

rprocedure is nevertheless comparable to, other studles in the

llterature to date. - o . e
: ? ' , L .
Descr;ptlon of speacH measurements. The indivgdual

. 5
speech samples were analysed for the mean length of}T~un1ts

\ | l )
3 . '.',
:



- by the'procedure developedihy'ﬁunt:(l965, pp.FZO-QZl. '

As stated prEVlOUSly, the mean length of T-units is a-
rellable measure, of 11nguistlc maturéty and is’ an 1nd1cat10n
of the amount of subofﬂlnatlon typlcally used by the speaker.
This measure is comparable to the’ measure of subordlﬁatlon
A ' ’suggested by Bernstein (1962) and that»suggested by Loban

T (1963) S I - L

| ° .The 1nd1v1dual speech samples were also analysed ~

for the frequency of occurrence of tentatlve statements.

.The types of tentatlve statements selected were those reported

i

sby Turner and Pickvance (1971) as being related. to the

'elaborate' code. These statements were ofthe following-
=types:' | ‘ . 4 |

1. Egocentrlc sequences - 'L think‘ s

2. Indlrect questlons - questlons prefaced by fI wonder,

- I can't think, I don't know _ N \
e . * “
‘ 3. Assessments of 90551b111ty and probablllty - modal adjuncts

1

such as 'perhaps’ _and maybe' and verbal auxilliaries such

as mlght be' and 'could be'.

4, Suppos1tlons based ‘on perceptlon - statements w1th 'looks

as if, looks like, .looks as though' . T

.5, Also 1ncluded 1n the analy51s were the dlSjunCthBS,
) d’ ccndlt%onals and suppositions whlch'were not ev1dent in the
..(/$§;;e-year:old sample studied by furnervand Pickvance (lé?l)‘
but Which were observed in the older children studied ln the"

‘present’ investigation.,
\ :



o ) operatJ.onal reason:.ng. Consequently, it was emploired to

, . .
. , o
. .
o - . . . \
- . . . N . .
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" pescription of the Neimark and Lewis problem—solving

_t;aﬁ. This task is:a relati\}ely'languaige-free task which:.'
tests for the de\}elopment of logi%al problen\—solving

_' strategies. Neimark and Lewis (1967) found that these
st'rategies.emerge in children at about 11-12 years of age.
and that perf\rmance on th:Ls task improves steads.ly through-
adolescence. In a further study, Neimark (1970) found that

fo o m—

.thls task correlated s:.gn:.flcantly with Inhelder and Plaget s

(1958) ‘concept of -,correlat:.qnv task. It appears,, therefore,

tl;at this task re-liably assesses a child's level of 'fo_rgtia.l' - p

@

prov1de a nonverbal measure of’ each hild's level of reasonlng

ability. A .
: F‘or.\ this task, the” SubjeCt is given an answer. sheet

with n patterns w1th each pattern composed of k bmary

-elements (black and wh te c:chles) A 51mp11f1ed version )

of the task and ran examp of” the answer sheets appears in

t

Appendix A. He is lso_given a 9-1n.ch‘ square board with k- o
moveable shutter%ualiy spaced arodnd a’ c'j.rcle..8 'inches in '
:dlame‘ter. Undern€ath the board is concealed one o‘f the n |
patterns on the answer sheet. ‘ Thé subject must determine g
which one of the n patterns is hidden behind the board by
. uncovering as few of the shutters as poss,ible:

| &patterns on‘the answer sheet have been so. con- .
structed that the maxJ.mal strategy for solut:.on of the problem

is to open the shut’ters in such an oxder - that on each 'move'

half ‘the poss:.ble patterns can be ellmlnated. Any other



by

N

' strategy will result in having jto make more than the

and which did not The subject then performed four practJ.ce

~
3

minimal number of ‘'moves’

P'receding the testing session, each subjeot was \

- .given a demonstrat:l.on of the task. For thn.s -purpose, the

[

'subject was glven a ‘board wg.th three shutters and ap answer

sheet contalnlng four poss:.ble patterns. The experlmenter

_opened one shutter and asked the. subject which of the four

© ‘ 3

patterns coulgl then }ae el:.m:.nated The subject’ was then T
asked wh:.ch of the shutters should be opened next in 9rder
to solve ‘the problem. Regardless of the subject's cho:.ce, -

‘

it was alwayS‘polnted out to him which move solved the problem

"

14

problems to famlllarlze hlm'w1th the mechanlcs -of the’ pro-
cedure. Two of these problems conSLSted of four shutters
and s:.x possrble patterns. and the' other” two cons:l.sted of
four shutters and eJ.ght poss:.ble patterns.'

For each problem, the"® subject -was requlred, }upon=

L‘openlng a shutter, to write down the letter of the shutter

; opened on the approprlate line (e g. whether it was the flrst,

~

second thlrd, etc. ), and to er.te the letter of the. shutter

nt )

across dach pattern which hqd been ellmlnated as a result

.o

of the 1nformatlon gained from o_penlng that partlcular

¢

.

shutter. .
Follo,wihg-"' these "_practic_e problems, the subject was:'

presented' ‘with eight experi‘mental ‘problems which consisted

of a board with eight shutters and an answer sheet which

.-

contained eight possible patterns for each problem. From
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thJ_S po:.nt the experlmenter no longer interfered with the \
!

subject except to make sure that the subject elimj nated the {

‘correct patterns on each move.. ' a

]

The scoring procedu're is based on a redu'ction of
uncertaintﬂy me'asure', H.; where H=log2n., If tHhe ‘problem
'.c':onsist\s‘ of \foulr shutte‘rls and four patterns, the amount of
information required to solvé' the problﬁem is two b.its. If
the ,problem 'consists ‘of eight shutters andfeight patterns,l » X

three bits of information are requi‘red. Since the answer

[, ¥
—— .

sheet is constructed so that the maximum amount of 1nform—
ation Wthh can be galned on any one move is one blt, a
minimum of two moves is required to solve a problem with

four shutters and four patterns and a minimum of three moves

- 7/ LY

is requi‘red when the problem. consists. of eight'shutters -and

a. ?

.eight éatterns..' On. each move, the expected infcrmational
‘outcome, E, is calcuiated by v-le‘ighting each informational
outcc‘}ne by'the‘ probability of its_occurre‘nc':é, assumihg each,
.pattern on th;e' answer sheet has_ an ecual chance of be'ing ‘
cc§nclea1ed behind the‘ board. Therefore, in the case wher.eu'

only one alternative from four has been eliminatea, theraeby
providing ‘on]..y .415 bits o,f,ihformat:}on, E=. 25 .(‘2.'b-‘it's) +

75 (.415 bits)=.éll bits. - The scores Eor each move‘are

$ummed. across all the moves and divided by the total number
;obtain a score for each problem. These scores p

ed across all the problems and d1v1ded by the

"of moves .
are theﬁx s

total number of problems to obtain a single score for each

subjeci The maximum performance is 1nd1cated by a score of

-
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Descrlptlon of Inhelder and P:Laget's eun.lJ.brlum

. in- the -balance task.. The purpose of this task’ls to test | B

for the uhder‘standing of a physical pr1nc1ple and to assess o

a ch11d S development of proport:.onal schemata. Thls task
has been widely. employed in the past to assess a child's"

(%

' y
level of formal operatlonal_ reason_lng (e.q. Lovell, 1961;

Bart, 1971; Jones, ‘1972) , and both wWard (personal communicat- -

ion ©1973) and Jones (personal communication, 19'73) havﬁe‘

found this task to be one with cons:.derable potentlal lh .
terms of dlscrlmlnatlng a w1de range of levels of development.
! For.these‘ reasons, this 'task was selectedlfor the present.
'1nvest1gatlon. : : Con . ‘ ' . s
A modlfled procedure of that developed by: Inhelder B
and Piaget (1958) and of that- developed by Lovell (1961) was
employed in the.present research. 'Each Chlld was glven six .
problems to{'solve. On the first prob;lem, the subject was_ o
presented_ with the bal’ance in equilibfi;.nn with two weights“
of equal' size, one on 'each arm at equal distances from ‘the
‘fulcrum: The experimenter then added a welght of a dlfferent
51ze to one s:Lde of the balance and the subject was asked
lf' he could make the arms stralght across once more by & .
addlng. a weight to the other 151de. The s,econd prqblem, N S
regnlred solution to’ a»2:l‘ ratio’ of balancing.(jth'e weights o
and: the third ‘problem'>required‘the subject to reverse the '
\ .

. 51tuat10n of problem two when equlllbrlum has been’ achleved

[ 4

' If the subject -was unable to- achleve equ1,11br1um in the

-

'second problem, a balanced arm was presented -to. h1m and he "-’

v

| . . . .
- . . " . LR 4

N



: .dlstanc:e from the centre. An example of the apparatus and

A 30,

was -askéd ‘if he ‘could‘ now reverse tkd we-i'ghts. The gourth <

~
®

”problem requlred solution to’a double use of the 2:1 ratlo
of balanc:.ng weights.. The fJ.fth problem requlred the

subject to predict where on the arms two welgh\s of 5: 2

' ratJ.o should(' be placed to achleve equ:llbrlum and the flnal
problem re\qun:ed-‘ the sx_.lbject to predlct the. o(ltcome‘ of

"p'.lacing;an 'a'dditiona‘l weight on one side of tRe balance a
when it 'was'in equilibrimn " Following solutlon or attempted

soft\ltlon to each problem, the subject was asked why he had

a -moved the welgh-ts 1n the manner that he had In adgrtlon, '

'followmg the presentation of the final problem, each subject .

was' asked if- he could formulate a rule about how to balance

v
\we:.ghts,; tak:.ng into account both the weights and the )

the spec1f1cs of the problems and .the questlons are shown
in Appendlx A, . R S ‘

The task was scored on the ba51s of protocols from «
N ¢

both Inhelder and Plaget (1958) and Lovell (1961) A total“

of seven stages were: categorlzed 'from the data w1th the least

developed fromal reasonlng ablllty aSSJ.gned to level 1 and

L [

‘the most developed formal reasonlng ablllty ass:.gned to level"

. .

7. "Briefly, subjects -were ass:l.gned to level 1 lf they

’ .attempted to balance the arm by hold:.ng 1t up Wlth theJ.r

hands. ' Subjects were ass:l.gned to level 2 1f they were tnable .

to add equal welghts at equal dlstances ln the flrst problem.-

'Level 3 ‘was . a551gned to the subject if he- ‘was unable to .

I

reverse a balance in equn.l:.‘br:. Asslgnmer\t to level: 4 o “ ’
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resulted 1f the subject’approached solutlon to the ratlo _

It N
problems in a trlal and error fashlon. Subjeéts were

- ° ,

s a551gned to level 5 if they approached ‘the ratlo problems

E

tsystematlcally butaW1thout appnec1atlon of metrlc proportlon-

allty Level 6'was ass19ned 1f the subject approached thq

: 'ratlo problems metrlcally and level 7 1f the subject

°¢

explalned hlS actlons and the rule in terms of a system
. 2 b2

of compensatlons hetween the welghts and their dlstanceiirom

the fulcrmn. '.'. . . - : [ , -

-

Since'performance‘on this task is‘assessed‘by‘the
.4 g

use of both the verbal and nonverbal responses of. the
subjects, 1t was selected to prov1de a measure of formal

reasonlng ablllty for each child wh1ch mlght lie between.;.

those of the Nelmark and Weltz tasks. _,»f

e v

Al
-o.J —

H

- . Descrlptlon of the. Weltm, Bynum and’ Thomas task

B Y] -
Thls task is a cqmpletely verbal form«of items requlrlng

formal loglcal operatlons for thelr solutlon. Weltz (1971)

o’
M

has found thls ‘task to be a. rellable measure of formal

reasonrng_ln chlldren from 9_to 13" years of age. He found'

;‘_that‘as a child gr'ows older,:he is ‘able tg correctly answerf'

1

! “' ' . ' s \. . p.
" an increasing number of the items on this task which is .

Vv

composed of 12 blnary prop051tlons of formal loglc. Con~ .~

€

seqnently, this ‘task w?s chosen to asSess each Chlld'S level

’

of formal reasonlng ablllty on a verbal form of such a task.

-
r

and was 1ntended also to serve as a comparlson to ‘the two
] e

other tasks- the non-verbal task of Nermark and the verbal

and nonverbal task of Inhelder and Plaget

B . . . -
N k)
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R Thls taskq Wthh is reproduced 1n Appendlx A, was

o

scored by. summing the number of items answered correCtly
. I.. é o

]

2

DESCRIPTION OF STATISTICAL ANALYSIS

. B b
- . . . .
. s

. -, . - - The simple relationship-between_egch of the language

: . « . . .
variables and each of the operational reasoning measures
e-’ ‘ b : .

was assesged through use of the Pearson product—momént Lo

‘ 9

7 oo o . . .
é{ﬂ : “correlatlon coefficient. Such correlatlon coeff1c1ents were.

) . calculated for each gradeelevel separately. In order to

.

' ;, examine the multlple relatlonshlp between reasoning ability.l
and the group of language varlables, a computerlzed stepW1se

regressypn analysis was performed.- Only certaln language:
. ‘
‘variables were grouped together for 1nclu51on in the regression

. “ @nalysis following a rabionale to be outlined below. The

'ste;;lse regression Qrocedure was thus used ln'a'somewhat
:‘1imited sense to d%termine the, uniglie contribution of a’
rIB ' particular'Variable‘amongst_;;Subset composed of. variables  *
. individually significant'in their relationship3with the

. i .
criterion meéasure. Régresslon dnalyses were performed
& : -

4 . - s . -

o

. . '+ separately for each grade level and ‘for/each of’therfoblem-s

¥ . .solving’ tasks,

Stepwise Regression o ’ L o- e

<

The nature of‘stepwise regression is such that the

vow

predictor variablegnare4entered’iﬁto the regression equation
one at a time with the order of entry dependent upon the.

amount\of addltlonal varlance accounted for from greatest
} < L : : o y

v
+ A Q -‘

]
. . o . R A
: :
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to least. 1In this manner it is possible «twdetermine the

- . =7 g = :
. order of bestnprediction qﬁongst the variables and to

33.

determine the amount-of critérion-score variance they account
e epta
for. The following ihformation is output, by the-.analysis:

1. multiple R, a measure of relationship between. the

" criterion measure and the set of predictor variables in .

régressibn at a given stage. '
2.. R Square, representing the prdpo¥tion'of Criterion—JCAre': .
variance accounted for by the-equation predicting the o
criterion variable ép'é given étade. . |
3. simple R, a measure'of the simple relationship betweeh.
a.éritérion,vaiiable and fhe vafiable enteredlinto regréssion.
at a given\sédge. - |
4. an F value, result of the F te;t.to.detﬁrmi%p the
significance of the contribution of the predictor variable
whith was enterefl into reg;ession at a givén“stagé. ‘Thi%
F test is made to'determine‘the feiatiVe effect of the

: : ’

entering predictor variable in excess of the effect of other

varidbles already entered into reéression.

The ‘Criterion Variables

’

The critérion variables were:’
1. The score obtained by each subject on the Ngimark and
Lewis task.

t . ) .o
2. The score obtained by each subject on the Inhelder and
] . & . ) . " '!

~ Piaget task.

3. The score obtained by _each subjeqt‘on‘the'WeiEz; Bynum

and Thomas task.
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The Predictor Variables PR

The predicter variaﬁles employed were as follows,

N

with:the abbreviation . used throughout indicated at the 'end

-

of each. _ : . ' - -

/

1. The number of words prpduced by each subject (No. Words)
'2. 'The numbér of T-units produced by each subject (No..
F-U's) . ) L

3. The mean length of the‘T-units produced by each subject'
(ML T-U's) ’ i
6 These‘%irsﬁ th*ee variaples‘wiil be conéidered jointiy
as the measures of verbal fluenéy. It shoqid bé pointed out -
that the mean length\of T;uq}té, while being considered a - '
measure of &e;bai fluency, is also the main iﬁdex of

b

linguistic complexity and maturity.
t “3 ¥

.4, The number of tentdtive statements produced by each

9

subject (No. TS)

5. The number of .tentative statements produced by each

-]

subject expressed as a proportion of the total number of -

N

words’(TS/W)

The number. of tentative statements category was

divided into three subcategories in order of freQuency of

1 ¥ .

use as follows:
6. The number of suppositions based on perception produced °
by each subject (Supp. Per.) . E -

7. The number of disjunctives used by each “subject (Disjun.)

" 8. The combined total of remaining tyées of tentative

. statements produced by each subject (OTS)

.

- /7
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10. The proportion of diéjunctives to the total npm%er of

¢

35.

9. The proportion of suppositions baSed.oanerception to

the total number of words produced by €ach subject (Supp.

-~

Per./W)

: i,

words prdduced by each subject (Disjun./W)

11. The proportion of the other types-ﬁf tentative statements

0 -

to the  total number of words produced by each subject (OTS/W) *

12, The scaled-IQ‘score obtained by each subject on the . .
e . .

Peabody Picturé Vocabulary Test (PIQ)° !

Stages of Analysis:

The predictor vg;iébles‘yere entered into the re-
gression analysis in three d;stinct stages és follow;: ‘

Stage 1. TIf any of the verbal fluency measures
showed .a signific¢ant simple gérrelat;on with the task‘hnder
éonsideration, all three vériables were entéred into fhe
analysis.’ ,This'step‘whs performed to determine the effects

of these variable's when considered .jointly ami independently

<

«0of all the other variables. : ‘ ' . T

" Stage 2. If the tentative statements variable showed

!

a significant simple correlation with the task, this variable

was then entered. into the analysis to determine its effect-
R '-,‘ N L ]
ivenesg in conjunction with the verbal fluency measures.

In addition} if any of the other  tentative statements vgriable§

-

showed a more significant correlation with the task than the

number of tentative statements that%variable was' subsequently

entered into the analysis, again to determine .its effectivensss

in conjunction with the.fluency measures.
)

za

P
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- Stage 3 This stage considered the effect on the

"

'51gn1f1cance of the language variables when they ‘were- 1n

the presence of the -'traditional' measurenof verbal 1ntell—

v

igence, PIQ. This variable was entered into theé analysis

first, followed by those language variables which were

entered into the regression equations during Stages 1 and

2. ‘ e
- . .

ct

Supplementary Analy51s

.. For the analy51s of results,:the age, sQ‘}oeconomlc
status (SES) and Raven s IQ (RIQ) varlable were not dlrectly
1ncluded in the regression analy51s. "The major purpose of
thlS research was to determlne the relatlonshlp between |
language variables during speech and formal operational
reasonlng, and to observe the effect on this relatlonshlp
when the language variables are con51dered in the presence

of ‘a 'traditiohal' measure of verbal intelligence.r Since

all three variables, age,'SES and RIQ were expected to‘be
related to the tasks and to the language variables and were

employed prlmarlly for the purposes of selectlon of the

. subjects, ‘it was deC1ded to leave these varlables out of the

regression analysis in order not to obscure the effect on
the reasoning tasks of the language variables alone. Tables
"4, 5 and 6 present the 51mple correlatlons of age, SES and

RIQ with the language and task varlables for each grade and

"

,they will be dlscussed separately after the language and

—

. verbal IQ measures have been con51dered
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RESULTS OF. THE DATA- ANALYSIS ‘ -

]

Tﬂe means and standard deviations of all the variables

for each grade level are shown in'Appendix,B along with the
. ] i " . ) , , .
complete correlation matrices of each variable with each

- other variable for each grade level. The resllts of the
corfelaﬁional and the regression analeés,ﬁo; each gradé_

fpllow.

-

Results for Grade‘4 L3 .

N «
- i

+

The correlatlons to be con51dered between the language,

-

verbal IQ and task Varlables are shown 1n Table 1.

-Regre551on ana;y51s.for the Nelmark task. Stage 1 ,\‘Z

" of the anaiysié produced the fqllowihg'order.of'prediction;

Variable' Multiple R ' ‘R Squaré Simple R F Value - df

L

No. Words , .28 © .08 - .28, . 4.00 1/46
" No. T-U's .33 Al * - .24 . .1.59 1745
© ML T-U's .34 A2 24 - 40 1/44

v . o ; ‘
. 1

. Stage 2 was not performed for this task sinqé;:as is

evident from Table 1, the required simple correlations did
not reacﬁ‘significance. AStége 3 of thefqnalyéié provided the

n . . =

fol%qwiﬁd results:
g ) - . i ' . ' . &
Variable . Multiple R R Square . Simple R " F Value, df

J:\

pIQ - .o =00 0T T 1/46
No. T-U's ' .24 .06 -.24 . 2.68 1/45
ML T-U's .30 . .09 . .24 . W37 1/44

No. Words .30 12 .28 1.32 1/43

2



' ‘ " and PIQ Variables. for Grade ‘4 ”
Language and Reasoning Tasks
i . - i '.(}5'
RN PIQ Variables \é .. Neimark Piaget Weitz .
No. Words . . (28*% .28* -.13
, No: T-U's ©o.24 .28% -.10.
- ML T-U's. . S .24 12 -.18
, /. ‘. ) .-'. ' ul ll . R ' .
No. TS, - .18 © .19 -.19
TS/W - =02 ;.09 -.03
. Supp. Per. = .. Clos .10 .03
Disjun. S .12 . .11 -1
: . ’ g & £
ors. - . - .13 .13 -.25
\ .Supp. Per./W ) —.03 -.01 .10
) . Disjun./w . . .08 a1 -t02
- i o '
- OTS/W - T —l06f 107 - ~.14
‘ pI . . .~ . 7 .ol -.02 .12
, *p";¢05
——'_‘1\'.\*_‘_‘_\ L . . . -

a
¢ .
. ra
. .
! .

T TABLE 1

Correlations Between Task Variables and ,Langﬁage

. 38.
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+ Regression analysis for the Piaget task. Stage 1

g

produeed the following order of prediction for the fluency

-

measures:

Variable Mudtiple R R Square Simple R F Value- as

| —

No. T-U's  .28- . ...08 .28 4.007 1746
ML T-U's JL29 L D - .12 1/45°
L~U* - -0 . ,
~oL10 - .28 ' LT5 1/44

No. Words . - .31

As 1n ’cZe prev:.ous task, stage 20 was not performed
for thlS task since the relevant simple correlatlons dld not
.'. reach 51gn1f1cance as is ev1dentA1n Table 1. \Stage 3 pro—

vided the following result:

9
n

Variable Mwltiple R R Square :Simple R -F value - -df

E | T R
PIQ - - . .0_2"’ .00 -.02- .03 174.6.
‘No. T-U's .28 - o8- .28 - 3.89 _n‘r/45

ML T-U's I L I Y
No. Words © .31 . .10 .28 L4 1/43

" Regression analysis for the Weitz ‘task. In view.of
S : ' - ' .

, the fact that none of‘the relevant variables‘correiated
jszgnlflcantly w1th thls task ‘as is evident in Table l, none
’ #

of the three stages of the analy51s were performed for this

task

. « . T

Summary of results for Grade 4. It appears that the

T hypotheses concernlng the use of tentatlve statements and the’ .

:Luse of complex llngUISth patterns have’ not been supported
at thlS grade level. None of the tasks presented were

31gn1f1cantly related to elther the number of tentatlve

.

7/
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verbal IQ and task variables are shown in‘Table 2.

statements nor to the mean 1ength of T-unlts. df\the

language varlables, however, the number of words was sig-

of words and the number of T-units were significantly related

to. the Piaget task Since both these variablesaare highly

;correlated measures of volume (r— 97, p=. OOl), it appears

that the amount of language a child produces at this grade

e

level is - related in some way to performance on these tasks

of formal reasoning. The fluency measures in questlon tended

[

. to remain of borderllne significance in the presence of the
) N - “ . ? . . .

.Peabody’IQ; o . - o , S

N
-, - ; . . '™

Results for Grade 6

8

- The correlations to be ‘considered between the lahguage,

[

u

e - RegreSS1on analys1s for the Nelmark task. Stage 1.

'of the analy51s was not performed since, as is ev1dent in

Table 2, none of the three fluency varlables showed ‘a 519-‘
t

”nlflcant correlatlon W1th the task. Of. the varlables under

con51deratlon in Stage 2, the supp051tlons based on perceptlon

' «

expressed as a. proportlon of the total number of words was

’31gn1f1cant1y related to the task and when placed in the

regre531on dgnalysis w1th the fluency varlables produced the

'follow1ng result:

Variable Multiple‘R R Square Simple R F .value-. df
Supp.Per./W = .29 .. .08, .29 . 4.18*  1/46

_No, Words' _ .35, - - .12 . .,18 - 1,93 1/45
. *p=.05 - | C

" g0,

nrﬁlcantly(related'to the Neimark task and "both the number —



Co;rela{:ions Between Task Variables and Language

TABLE-2"

g ‘and PIQ Vqriabies fof Grade' 6 )
_ ~ -
R S ]
Language and Reasoning Tasks
PID Variables ‘-N_eifn'ark Piaget " Weitz
No. Words .. .18 .18 .00
No. T-U's .14 14 -.01
ML T-U's o a1z :10, ~.04
No. TS 227 .19 L 30%
TS/W ‘ ;233 - 13 .30%
 Supp. Per. . .27‘ .13 TL30%
' 'Di;s,jun.— .14 ,’-.15 . 20°
0TS .03\: - .16 .14
Supp. Per./W ..429* .10 | .27
. Disjun./w .18 .04 .14
0TS /W ~.04 o8 13
PIO, | . .16 -.04 34%
*p<.05 ) '
| L
: ——
s : - |

41.
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Those variables in regreésion aE‘Stage'z were subsequently
entered into regression in-the presence of the PIQ variable

I

to produce tﬁe folibwipg resultsl: : »

Variable Multiple R R Sgfiare Simple R F Value af ..

3 . : , .

PIQ .16 ©.03. .16 1.26  1/46
Supp.Per./W . .30 .09 .29 3,30  1/45
No. Words .36 . .13, .. .18  1.89  1/44

'

Regression ‘analysis for the Piaget task. No regression

analyseS'wefe performed for this task since, as is -evident
from Table 2, none of the variables in. question bore a

significant relation to this task.

Regression analysis for the Weitz task. Again, as

for the other two tasks, Stage 1 of the analysis was not

_carried out since as Table 2 indicates, -none of the fluency

-~

measures weefjrelated'to‘this task. BAs the number of tentative
statements variable did show a significant relation to the .
-task, this'variable was included in Stage 2 and yielded the

following result:

Variable Multiple R .- R Square Simple R F Value . df

hNeT'TS 30 09, .30 0 4.73*  1/46

ML T-U's .33 .11 - <04 .88 1/45

No. T-U's © .34 . .11 . -.01 . .16 1v44
No. Words .38 .14 “ .00 . .15 1743,
*p<.05 | |

lThe two remaining fluenc variables which’were entered into
this and ‘the previous arfalysis at this stage presumably made
only a negllglble change in-.the -Multiple R and were therefore

not. listed in the output.,
_" yg,,‘
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Whlle other tentatlve statements varlables Were"
51gn1f1cantly related to the task .they did not shaw a,greater
correlatlon than the number of tentatlve statements varlable

.itself and was therefore not -included in any- further ana1y51s.f

Stage 3 of the ana1y51s produced the follow1ng result.
.. 1 N

Variable_ Multiple R i R Square "Simple"R F Value gg
P03 17 34’ < s.08% 1746
No. T8 - . .41 . .17 - .3§; 2.93..0 1/45
/. ML T-U's 43 0 a8t S04 .86 . 1744
. . No. T-U's - e € .ol Coler 13
o No: Words .45 . .20 - . .00 _1.04ﬂ’ 1/42
B *R<.05 | | e

[y

Summary of results for -Grade 6. It appears“that} as .

f’in.Graﬂe 4,‘the.hybotheslsr&oaoeﬁhing the use of oomp}e¥“"
.struotures‘of language has‘not been‘supported;. The meanfgf'
1én§th of T-uhitstdid'not-significantly'relate‘to t;:\ﬁprmal
'.‘reasohing'required'in any of *the tashs‘presentedz ' The @ ¢
tentative statements variable at this grade level, hoWeVer, .
.did-relate to the'Weltz task and a suhcategory of these‘
statements, the supp051tlons based on perceptlon, related to
both the Nelmark and the Weltz tasks.’ Some support at thlS
grade level then is ev1dent for the hypothes1s that chlldren
- who make greater use of thesevstatements are better able to
perform the’ operatlons requlred‘ln formal reasonlng. 'When )
.thhe tentatlve statements variables 1n questlon were con51dered

L3

in the presence of the Peabody 1Q they'dld account for ° '
,'-jp ‘ - " “ ‘ B E :. , .

a -
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\ approx1mately an addltlonal 6 percent of the varlance 1n

, reasonlng scores even though thlS change was not statlstlc-‘

carrie&\out. - T

ally”significant

Results for Grade 8

P . h. B '.\

‘ The correlatlons to be consmdered.between the langﬁage,

Y

verbal 0. and task varlables are shown in Table 3. " ~'

. RegreSSLOn ana_y51s for the Neimark task. As is ~ *

]

-ev1dent from Table 3, “hone bf the varlables showed a 51gnbflcant

l

relatlon to.thls.task; Therefore4 no regress;on_apalyses were

i
: T Lo P o
g . Regression ana;ysis for the P’aget task Only the

"PIQ_measure showed a sxgnlflcant correlatlon w1th the Piaget

/

g .
task' Slnce.none of the language varlables were significantly

-related ‘to this task it was not necessary to” perform Stage 3

"of the analys1s.. . . .

- ~ . .

‘e . . A
' . . “

. B . .

Regre551on analy515 for the We1tz task. Stage 1 of: -/

the:aﬂaly51s ylelded the following results: -

vVariable Multiple RN R Sguare Simple R.° F Value df

!

No. Words . .37 -’ 14 37 C7.36%% 1746 .
No. T-U's ° .37 \ .14 .35 ..13 145 T
CMLT-U's. a4 o200 a4 s0e /a4

. From the 51mp1e correlatlons shown in Table 3, it may

.’

-be-noted that'the suppositlons\based on perception vbriaﬁﬂe'

was of borderllne 51gn1f1cance in its relatlonshlp w?th the
Weltz'task. However, the correlation between these two varlables

dropped to .10 when the former was expressed as a proport;on

‘ LY
1
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\ ,’_. ,Co}relatioﬁs'BetWéen Task Variablqs'and Language o
' ,» and PIQ Variables for Grade 8
‘Language and Reasoning Tasks o

Neimark - . "Piaget

I 4

o PIQ Variébres

Weiti .

N S
No. Words .19 ~14

No. :-Ufé .06

;oML T-U's ] 16

0TS

‘Supgf_Per,/W Vo o5,

'z" Disjﬁﬁ./w
OTS/W

PIQ

L 37%%

~.35**"

.14
20
’x.bi

;és ,
11
T-.o1-

. -10

7.0l

**pg.oi . i :3ﬂ L .

*P=-i)5_ - _. o Ty

N
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-
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of the-number of words.° The supp051tlons based oh perceptlon

{ at Stqge 2 srnce it would not be ‘expected . to 51gn1flcantly

I

Iy -

'of(words varlable.

8 ' . a

&

o

o
0.

d -

\Y

Varlable was therefore not entered into a. regre951on equatlon

1)

]

change the proportlon of varlance accounted for by the number'

Stage 3 of the analys1s ylelded the follOW1ng ordéT'

g of predlctron.

”~ .

F Value

1

Varrable Multiple R équare.- Simple.R af
I 37) . .28 .08 - .28 4:00 1/46
_ No. Words T .43 B .18-;1‘1 .37 5.71% 1/4s .
7 No. r-U's .43, .18 .35 . 09" 1744
ML T-U's .48 24 0 .14 2.89 1/43
'.*p<.0‘5' s ) | .

[ 4

i

grades, the h oth951s concernlng the useoof complex structures

a ‘e

of language has not been supported

Summary of results for Grade 8.

(%]

-
/ e

As‘in both the prévious

. Again; the mean length of

T- unlts varlable was not 51gn1f1cantly related to any of the

thnee forFal reasonlng tasks presented

cernlng the usé of tentatlve statements was only very minlmally

variables to the Weitz task.

The hypothe51s

o

<

con—‘

1 supported by the near 51gn1ﬁ1cant relationship of one of those

Of the language varlables, the

twp me\sures of'Volume, the number of words and the number of

T—unlts, showed a 51gn1f1cant relatlon to the Weltz task.

That the above measures relate“51gn1ficantly only to the task
g

which was presented in a purely verbal form™is of some interest.
. . o . - . - "

N

;This.result seems to imply- that whil%}language at this grade

)

. level is of littlelimportaﬁoe during solution ,to a nonverbal

a

ot
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. task, it does play a role when the child is faced with .a

1] . » "',
reasoning task requiring the use of language for its solution.

It is also evident that the 'traditional"PIQ measurée is a
relatively good predictor of formal reasoning abiljty at this

age level since it correlated significantly with both the

Piaget and Weitz tasks.. Of specific relevance, however, is the .

b

fihding that the relationship between the Weitz task and the

~

number of words remained significant in the presence.of the

_Peabody Ia, with theﬂfluéncy measure accounting for an.additional

~

ten percent of the variance,

Supplementary Analysis -

. Tables 4, 5 and 6 present the correlatlons of the age,
C
SES and RIQ variables 'with the language,/PIQ and task varlables.

'S

It appears that age w1th1n the groups is not closely

related to the majorlty of the language varlables. Only at

{

the grade ‘4 level is 1t_ev1dent that the older children in

this group make greater use of téntative statements and its
subcategory of suppositions based on perceétion.-'These "
variables.no lenger‘distingulsh the.olaer from the younger
‘children within the higher grades. F
The age variable i5 also not 51gn1f1cantly related to

the PIQ variable at the grade 4 and 6 levels but does show a
rather unusual 51gn1flcant negatlve correlation with PIQ at‘the
.grade 8 level. This result may be a function of the fact that
' the age range under eonsideration is a verx_narrpw one thﬂe

producing this bizarre relationship or it may be" that some. of :

the older children at this'grade'level had failed a grade,

4

& | o R
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" \ P .i TABLE 4 ; , o
- ‘Cérreiatic;né of the Age, ‘SE'S and RIQ V'a:;iables
B w‘i'th',the' Langua;ge, PIQ and Task Variables N
. | | ‘for Gradé 4 L
) Language, PIQ ana | Agé, SES _and RIQ Variables
Task Va'riabléé - | Age SJES' ) RIQ
o -. )

" No. Words - .21 .12 .36
No. T-U's ' “ .19 .13 . ) ‘.35**' ';,
ML T-U's .13 .02 J12 ’
No. TS 3o 2L PELTCEN
TS/W " 26 .18 J 13

. Supp. “Ber. Lalw .10 0d .
Disjun. . ‘:.08‘ .11 .24
0TS . .08 .16 T

.‘Sl.lpp. Per./wW. .28% .10 . .:.10' | .
. Disjun./W - .09 .08 .20
ots/M 04 .12 S f;g
p1Q” .10 10 a7
Neimark A2 .06 .13

'-éia%et EA L3606 L32% .
Weitz —.02 .07 ~.02
*§p<;01 ’ | "
"*pg.05 ~ . ) .

: . 2 L
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TABLE 5

/

~

Correlations of the Age, SES and RIQ Variables

with the Language,

PIQ-and Task Variables-

n

49 .‘

 for G:réctle\ 6
‘ ' N
X s — =
Qanguage, PIQ and - 'Age, SES and RIQ Variables
" Task V‘a;r‘iables Age SES’ RIQ
» No. Words-’ —.124. .03 - '.05
' No.tT-U's '-.is\' - 05 e
ML T-U's - .05 .17 .06
‘Ro. TS .07 LI .10
TS/W 13 A7k .14
Supp., Per. ;14 - 42%* o .05
Disjun. - -.06 e 34 .22
0TS - -.02 .28% . /ﬁos
Supé. hPer./W‘ . 2‘2\ WSEL .07
Disjun./w - . -.09 | .31% - .26
0TS /W. —0z % 18 .06
.ﬁIQ.l -.12 Claax .28%
Neimark ° -.26 27 *o.18
Piaéét ' =.19 .20 ;.15'
'Wéitz ~.14. ' 53 T 26
**%p<, 001 .
**p<, 01 ’ ‘ :
) '.*ps.osl \ i
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TABLE 6
© Correlations of the Age, SES and RIQ Variables
with the Languagé, PIQ and Task Variables

for Grade 8 . .
v : ’ @

/

Language, PIQ and . Age, SES_ and. RIQ Variable§

Task Variables . Age ~ SES RIQ

"No. Words .x  “',‘ “-.lj _ ..18 ' .23
' No. T-u's.  -.24 . S5 . 364
ML T-U's T .18 © .05 - -.14
& No. TS 1'. 09 . .11 . .24
PS/W o _j a7 .04 .o .14 ﬁ
Sﬁpp.‘Per}; ' S i.;dsd .06 T
Disjun. ‘:' S04 . 13 .20
ors - T Los .26 e 28
Supp. Per;;w~. . coe s12 - .13 - ..ol
Disjuﬁ.4w-‘.‘ _ : .- .08 |‘l', .16 - L 1;17‘-
'QTS(W . | : .;3A . .18 | 17
PIQ S osowms 06 .26
Neiﬁark . o - '
Piaget . R ! CoL 43wk .20

| Weitz = - S =19 TTTa3 - 40wws

***p<.001 . . S .
mp<iol T
*pg.05 (-7 L, ' -
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4

unknown to the researcher, or that the older children had -

' missed a corisiderable amount of school’during their previous

3 ' %

education.
. With. respect to the relationship between; the age - .

' At . ’ .

variable and the formal reasoning tasks, only the Piaget task

L/ . N B
at the grade ' 4 lebel discriminated the older' children from

¢

the younger ones, demonstrating that this task is a sensitive

measure of'development within this age range but not within

the older age ranges.
The effects of a. chlld‘s socio- economlc status on the

variables under consrderatlon changes ‘across the three grade

levels. At thesgrade 4 level the SES variable Was not related j

Significantly to any of the‘other variables. - At the grade 6

level, the SES variable was significantly related ‘to the
tentative statements and the PIQ but this result was not main-
tained at .the grade 8-level.‘.The relation between  SES and the

three reasoning -tasks appears to6 increase considerably' with

grade. While SES had no'efﬁect on the tasks at the grade 4

ievel, it approached significance with' the_Neimark task at the

grade 6 level and was 51gn1flcantly related .to. all three tasks
at the grade 8 level. This result may well 1nd1cate that as a
child grows older he 1ncreashpgly suffers from a detrlmental

‘

effect of his home background on school—orlented ‘tasks.

The relation of-the(RIQ variable to the other variables

was also not consistent across'the three grades.: It was

,related to number of words and tentative statements at grade

4 and to number of T units at grades 4 and 8 but was not

[}
vy R . .

/
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, related to'these variables at the -grade 6 level. It was also

not.consistently'félated'to the formal reasoning tasks showing.
. a 51gn1f1cant relatlon only to the Plaget task at grade 4
' . /

and ‘to the Weitz task at grade 8.

- DISCUSSION | o S

‘ ,As'is‘plearly:evident from the results of both the -

A

regression analyses and the simpie correlations,'the'complexity;

of the llngulstlc structures a Chlld typically employs durlng

-

.spontaneous speech is not s;gnlflcantly related to the child's
fperformance on the three formal reasoning. tasks presented.

The mean T-unit length variable, ‘the main index employedlto’

N : . i
’ . . \ ! . 1 \ .
assess 1inguistic complexity, did not bear a~signiflcant simple

2 correlatlon te any of the reasoning tasks at the grades ‘6 and
g

8 levels and was only of borderllne significance in 1ts relatlon

to the. Neimark task at the gradecAklevel. "In addition, when

f

. mean T-unit 1ength'wasvplaced into_the'regression analyses, in
‘no instance did it provide a signifioant change in the.amount -

of the variance'accounted for by the other language Variables

L]

in prediction. Clearly then, knowledge -of the degree of
llngulstlc complex1ty chlldren demonstrate at grades 4, 6 and
8 does not allow for predlctlon of the children' s level of

. formal operatlonal reasonlng. Whether such a predlctlve

o relatlonshlp eX1sts between llngulstlc complexxty and formal

¢

°reason1ng on tasks other than those employed in the present
14

research remalns‘to be’ establlshed. Furthermore, whether such’

a predictive, felationship between linguistic complexity and
- ’ n " ) )

-
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problem—solVing ability is'eVident at age levels lower than

Athat employed here also reﬂdins for future investigation._

With resgectlzb the question concerning the possible

_relationship between a child's frequency of use of tentative

statements and his formal reasoning ability, the results of both
. ; \ .

the regression analyses and the simple correlations’are not’

consistent across the three grades. At the grade 4 level none

4

'of the tentative statements variables were 51gnificantly related

B

to .any of the three formal reasoning tasks. At. the grade 6
level,zthe number of tentative statements and the subcategory

of supp051tions based on perceptlon were both significantly

&

1related to the Weltz task The latter variable when it was

" expressed as a proportion of the total number of words was also

‘

significantly related to the Neimark task. When these, variables .
were. placed into the regression analyses together w1th the
fluency Variables, they were first in order of predlction and

the fluency variables in nelther case added a Signlflcant amount

of. variance to that already accounted for by the tentative

statements variables. For the grade‘8 subjects, supp051tlons

, -

: based on perception demonstrated a near Significant relation ‘to

the Weitz task However, this variable had little predictive N
N\
value when expressed as a proportion of the total number of words.
From these results, 1t appears on- the surface that some

support 1s ev1dent for the faCilltory effect of the use of

'tentative statements on reasoning during the tranSition stage

from concrete to formal operational thought the stage to which

most of thé children’ in grade 6 belong.' However,*when the o

‘ . ’ . ! ‘. ’ . ’ . L/
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.tentative stathents ‘variables are consi.dered in terms of’

. thelr con51stently 51gn1f1cant\ correlatlons with the SES varl-

able at the grade 6. level, and s:.nce SES approaches a s:.gn:.flcant

-’

relatlon to ,both the NeJ.mark and Weitz tasgcs at "this grade level v
it seems po.ssihle' that SES may be vitiating theﬁ effect between
t.he' tentative’ ‘s"_tatements variables and speco'.fic reasoning tasks.
This in.terpretation of the re-sults for th‘e,grade 6 ‘children

seems partiqularly; regsonable in view of the lack of significant
_relationships between the tentative statements ahd the reasoning

. tasks at grades.4 and _'8 and in view of the increasingly sig-

@ ]

nifican€ relations observed between all three reasoning tasks
and SES from the grade 6'to grade 8 leVel.~ . . £
"It is of some 1nterest to note the relatlonshlp between

performance on the reasonlng tasks and.the volume of speech -

. .

"produced by the youngest chlldren in the sample. 'I‘here was a

_s:.gn:.f:.cant relatlonshn.p between performance on the Nelmark

and PJ.aget tasks and the number of words produced by the graiie "

4 chlldren THese relatlonshlps were no longer e(yndent at
the hlgher grade levels.

Some recent ev:n.dence from researchers 1nvest’ﬁg_at1ng the
.

use chlldren make of lan.guage durlng problem-solv1ng s:.tuatlons
allows for some speculatlon as to ‘why the amount of speech'the .
, younger ch:.ldren prodticed may be related to the tasks presented

Jones (1974) ’ 1nvest1gat1ng the relatlonshlps between s:.lent

)
and aloud rehearsals and age, during performance on a paired- .
Q N . .

. associate task, found that the younger children in her sample '

- produced more o.ve'rt vocalizations dorin'g the task than did the!

»
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older children.l Furthermore, Beaudichon '(1973) has 'r,eported
that younger children- produce more speech during problem-solving-
' tasks as the tasks increase in d‘ifficulty than do older children.
In view of the results of these two studies, one could
speculate that "the younger children in ‘the present sample were
: still ‘at the stage where overt production of speech during
" complex problem‘-solvi.ng .situations is evident.. Perhaps ‘the
children in the grade 4 group who produced the greatest amount
of language during the :presentation of the photographs’ were |
also the children who produced the greatest amount of -speech
during the formal reasoning tasks. It was‘ evident to the -
present, experimenter that, while no. measure of the ‘lariguage ;!
produced during their perfofmance ,on the Neimark and Piaget
s_s were established, the grade 4 children spoke aloud to
themselves cons:.derably more during these tasks than did the
older .children. It is possible that the grade 4 children
approached ‘the'task designed to collect the language sample in‘°
much the same manner as they approached the tas}qs de51gned to
‘ asiess the:LLr level- of formal operational reasoning. 1f the
". above speculatfons. are.correctb,.perhaps both th‘e .age of the ‘
children and the task difficulty may account for the.‘relationsh'i'p

Pog

bé'tween the amount of ‘'speech produced and performance, on these

7

two reasoning tasks. This relationship implies that for the

young children , the amount of language they produce during

L4

problem—solv:.ng situations in ‘some way facilitates their-
performance on tasks.of reasoning ability, .

¢

A further explanation of the relationship which was . -

A - =

" evident between the amount of language the younger children

]
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produced and their performance‘on the reasonJ.ng tasks ’Seems
worthy of consideration. Perhaps the children who pro&‘uced
’the_ most speech during,the ‘initial testing session of the
- presentation of'. the photographs ano who subsequently demon-
strated superior performance-on ‘the formal reaso;‘xing tasks '
were less intimidated by the formality of these test:.ng
s:.tuatlons and therefore ‘less constra:.ned in their ab:.l:.t:.es .
to deal with “the situations at hand. Perhaps for the older ‘
chlldren thlS element of 1nt1m1datlon may not have been. present
during any of the testing s1tuat10ns.

The relatlonshlps of the language varlables to the .
Weitz task, the purely verbal form of a task requlrlng formai
reasonlng, were different across the three grades than for the
Neimark a‘rgd Piaget tasks. At the grade 4 level, while none of
the languag'e variables achieved absignificant relation to this
task, the majority of these correlatlons were in thd negatlve .
direction. This resu]kt is rather mystlfylng. Unllke the other
reasoning tasks, the Weitz task was administered to groups. For
the younger children in partieular,. the group ad~ministration
may have introduced a degree oftnneli_abi—lity. ‘It may also be
tl':at the childreh in'this group who tenoed to produce more
language .anda.to make'gr'eater use of tenta‘tiv_e statements were.
more restless during their performance on‘this task and sub-
sequently demonsi;rated.a sligr‘}tly inferi‘or performance. At
. the .grade 6 level, however , the Weitz task wa‘s sig’nificantly

\

- related to the number, of tentatlve statements and to suppos:.tlons

a

based on perceptlon as well as to the PIQ measure. At the -

4

( ‘ ) .
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"grade 8 level, - this task was again significantry\related to

i L . .
the PIQ'measure as-Well as to the'two~measures'of fluency, the ‘/,
number of words and the number of T-units. The resuits for .

l{hese hlgher grades support Furth s (1971) contentlon that,
whlle language is not«related to formal reason;ng per se, language~

skills do become oﬁ'greatef importance with respect‘to formal

,reasoning when the problems are presented -in verbal form.
The relationship between the.reasonlhg tasks and the

‘traditional' measure of verbal intelligence, the PIQ, alsco
o ‘ . ' ; | TR T
varied across, the three'grades. This measure was not a sig-

]

nlflcant predlctor of performance on any of the three’ reasoning

~

tasks for the grade 4 chlldren. For the grade 6 children it -
- was a s1gn1f1cant pre 1ctor of performance on the Weitz task
and for the grade 8 chlldren ‘this measure sxgnlflcantly predlctedu
performance on both the Weltz and Plaget tasks. It appears
from thrs-result that the level~of verbal ability as assessed
hy‘the PIQ measnre ls:related to tasks oftformal reasoning.when

t - N -.’-\l/\
"~ the latter specifically require’ verballzatlon., The finding of . ;

- a 51gn1f1cant relatlonshlp with the Plaget score at the grade
/
8 level may be taken to support thls,concluslon when it'is

w L4

) C s .
consrdered that high scorers ol the Piaget task were ones who
: could7verbalize their solution. :Hyi} f . T
When ‘the PIQ meadsure was pyaced 1n the regre5510n,

analyses along ‘with other srgnlflcant language varlables, the

) language yarlables in all cases accounted for an addltlonal 6
nto lO percent of the. varlance. Whereas the PIQ and the language ’ ;

varlables may be 1nter-related, each nevertheless contrlbutes
' V=
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. their peers.l Slnce mean T-unlt length was not related to SES.

» . » . - . . B .o ke ] o
. level made considerably greater use-of these statemgnts than

L ¥

. . . . -
— . ! . € . -
. & . ‘\ N " " . 058. -
, . . - . ! . i .
o i

some unlque component to formal reasonlng ablllty.
. The developmental growth aspect of the language and
task variables under consxderatlon were substantlated by the

present 1nvestlgatlon. That chlldren make greater use'of the

'complex structures oﬁﬁ%heir“language with increasing-age, as

prev1ously demonstrated by Loban (1963), Hunt - (l965) andﬂ

~

'O'Donnell Grlffln and Norrls (1968), has also been obseryed :

in- the present researcha The mean length of T-units, the

'measure employed to- assess the chlldren s llngulstlc complex1ty,

Zlncreased con51stently across the three grades (F—lO 76, .

: df—2/l4l, p<. 01) In addltlon, from the varlance observed on |

. 3

the mean T-unlt length varlable within each grade (see Appendlx
r L
B), it was evident thathome of the \children at%each grade L

1
i

level use a more complex or 'elaboratef language pattern thanl

for. any of the gra es, -some varlable other "than SES w1th1n the

'relatlvely re trlc ed SES’ range employed'appears to. be operatlng
on_the childrén's/use of the grammatlcal elements of thelr 1

£ 7 .
language. Perhaps Bernstein and hlS colleagues, W1th thelr '

soc1olog1cal approach to the study of language, may throw some

light on the nature of these possible. varlables.
. .

-1 The developmental 1ncrease in the frequency of-use of
’ L 2N )

— tentatlve statements has also been establlshed by the present

researph (F=14.40, df=2/l4l, p<.01). Chlldren at the grade 8

! *-

did children in the.earlier‘gradesj The use of these state—'

ments appears not to reflect a. superlor cognltlve ablllty

-

a0 r
'

G
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" within thiscage.group.but rather appears to be-a_yanguage

yariahle characterisq%c of this group-as a whole.

. n . .
'
£ . , .“
e . . . .

.0

" 59,

\
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DevelopmentaLngrthh with respect to, the'reashning
/ N
tasks presented in this research has also been establlshed-for

9.

each task’ (Nelmark F=16.37, df-2/l41, p< 01), PJ.aget F=27. 84, '
.df—2/l4l p<.01l; Weitz, Fg21.78, df= 2/141, p< 01)w The child- ‘

'ren s performance on the three tasks 1ncreased con51stentlyt

across the three grade levels.' There were not however,.

1y -

cons1stent relatlonshlps between ‘the tgsks for all the three

’

groups (see Appendlx B). At the grade 4 1evel, none of the

inter- correlatlons between the three tasks were 51gn1f1cant

'At the grade 6 level the, Weitz task correlated 51gn1f1cantby

‘w1th both the Nelmark and the Plaget tasks and all three tasks

13

~'were 51gn1f1cantly related to each other at the grade 8 level

-~

These tasks therefore do not measure 31milar abllltles in .

nt

the”younger childfen. Whlle for the older children . the three

-~

. tasks do have a common core, each to the extent oﬁ>1ts rell—

abllltY, seems to assessg a unlque component of reasoning ablllty

- v .
‘e ° -8

. '3' A chlld‘s 5001oecon?m1c status appears, from the

present research to ‘have lncrea51ng effegts on hlS performance

X .

~on tasks of formal reasonlng with age. 1Wh11e the SES varlable

- was not related to elther of the three tasks at the grade 4

- level, it approached 51gn1flcance-1n lts-relatlonshlp'toathese

. all three tasks -at’ the grade 8 level.

tasks at the grade 6 level and Was slgnlflcantly related to g

P/
©

-It may be that the Chlld ~tearing practlces suggested

<

“'by Bernsteln (1970) as, dlstlngulshlng mlddle—class from'worklng

.-
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. Lgators (e.qg. Dyk & Wltkln,

'lnvestlgate4 in the present. reSearch

l r

R - S 60. -

class fanulles, and whlch he postulates foster}the development'

e

of dlfferentlatlon 1n speech patterns, have the more general

~eeffect of fosterlng the development of greater reasonlng

. ablllty.f The child—rearing‘practices which he describes do

‘in fact appear qulte 51m11ar z/lthose which other invest— .

65) have suggested as ante—

'cedents of a more dlfferentlated cognltlve style whlch may

..
or may not be related to the tasks of reasoning ability'as'

r

» " In summary, w1th respect té the major alm§ of the
present research several conclu516hs are.evident concerning -

(<]

the-relationships between the language variables,considered

and the three formal reasoning tasks presented First, the

h

_ results 1nd1cate that.the linguistic complexity of lnd1v1dual_

8 -
AR

speech patterns is not 31gn1f1Cant1y related to performance on

\~

ﬁhe three reasonlng tasks at elther the grade 4, 6 or 8 level

a-y‘

" Second, the relatlonshlp between the frequent use of tentatlve‘

.V

).

statements ‘and- performance on thes% tasks is ev1dent only at

the grade 6 level on two of the tasks.‘~F1nally, although the

present research dad not spec1f1cally set out to 1nvest1gate

¢ “« .

this relatlonshlp, the results 1nd1cated that the amount of
language produced by the grade 4. chlldren is 51gn1f1cantly

related to tﬁelr performance on two of the reasonlng tasks.a ¢

W

Howevey, in V1ew'of_the somewhat limited clrcumstances employed

. L ST Yy . P
for-the collection,of-the speech satiples, the results of the -
preSent study remaln somewhat tenuous.‘ In addrtlon, since ’

LI
only boys were employed in the present 1nvest1gation to determlne
. . \_ R
& : ' q » T . S M

.
\ . : .
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" that relatiq%shipq it remains to be. demonstrated whether the

1] ..

language variables under investigation interact with the sex

P
ey

of the subjects in .their effectiveness on formal reasoning.

-

Since the present research demonstrated that the

amount of speech producEd by the“youngeit members of the.

, . { . . R
sample“was significantly related to their‘performance on both

the Nelmark and Plaget tasks, the relatlonshlp between language

productlon and reasonlng at thls and younger age leVels seems*
worthy of future 1nvest1gat10n. Spec1flcally, an 1nvest1g—
ation -of speech productlon during the actual problem—solv1ng
situation 1tself /;ather than a correlatlonal study such as

the present'one, may prove more,ﬁrultful in determlnlng how
- / . - 0

speech facilitates reason'ing at -these early ages.
Furthermore, it remains possible that a child's
. . . I ' -

‘'writing ability is more_closel&_related to his reasoning

A

ability than is his speech fluency. If writing lndeed involves
an ablllty on the ‘part of the wrlter to separate llngulstlc
contexts from 1mmed1ate references (Greenfleld 1973) a

process which must surely requlre a con51derable amount of
rcognitive plannlng,‘when perhaps as a Chlld grows older hls,
writing ablllty may fac111tate the reasonlng processes

reqU1red durlng formal operatlons. If wrltlng ability were ¢

1nvest1gated in terms of both llngulstlc complex1ty and

’

quantlfled w;th respect to 1ts concrete or' abstract relation

to the referenu~aituation, perhaps'a'clearer relationship v
betwaqg the cognltlve processes operatlng durlng language

productlon and reasonlng may be establlshed

- . . e ,
o . N .
. ..
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2.

"An ansWer'sheet;for‘;he Neimark'and LeWis

N {
. _ S
- ) ) o
‘\ "
T+t 7 APPENDIX A
J.

A simplified version of the-Neimark and Lewis
problem-solving task (from Neimark and.Lewis,
1967) . “

problemFSOIV1ng task for the experlmental

problems. : . - ”', : R

- A ver51on of Plaget and Inhelder s equ111br1um .

1n the balance task (from Inhelder and Plaget,_

.1958) .

1971). R ’

N
.

t . . . .
A descrlptlon of the six* problems presented

.. v

for the balance task o ‘ S .f

' The Weitz,_Bynum and'Thomas task' (from Weitz,"
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'Figure‘l..'Schematlc of a problem board Wlth four shutters and an answer array COntalnlng four
‘ - patterns, Shutter B has been opened revealing a white circle beneath- ‘thus,’ patterns
1,.2, or 3 might be the answer, but pattérn 4 is.ruled out. 1In this instance, gambling
is not rewarded. (From Neimark and- Lew1s, 1967) : R : .
* .".. ‘ -. o ~ , . :. R . ‘ . 4. ) ' " . “ .‘ . . A. _‘ .. . .g \
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‘ProbXem l

.- A 2w 1is placed on eath 51de of - the balance 4 holes

-

. from centre. The experlmenter adds 3y to one side,

4

- asks the subject to produce equlllbrlum by addlng

welghts.to opposite side. ,The experlmenter records .
‘the subject's actions-and explanation.

Problem 2° ‘ . - -\q\\\<,' :

‘A 2w 1s placed at a 5- hole dlstance from the. centre

on one a ‘m and a 1w is placed at a 15-hole dlstance

~

'from the centre on the other arm. - The subject is
. asked to achleve3equ111br1umh The experlmenter

-records the subject'’'s actions and explanation.

Problem 3
The, subjecf is asked to reverse the welghts 1n

Problem 2 if he has: achleved equlllbrlum. If he
‘. o )

L has been unable to do sc, the’ experlmenter presents

.the balance 1n equilibrium u51ng welghts from

_Problem 2 and’ asks. the subject to reverse" them,
4 N % v

The experlmenter records the subject's actions and.

explanation. S e ‘
o ~ ’ . ) " - -.. v o

-Problem 4

A 6w ls/placed'at 5 holes from the cehtre and a .

2

1w is placed:atilo holes from.the‘centre on one
side of the balance. The subject is asked to

=ach1eve equlllbrlum by plaC1ng a 3w and a 2w on "

)

W

the'other arm. cTheaexperlmenter records the
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subject's actions and explanations~and asks‘the

further questlon "Would 1t make any dlfference

1f you SW1tched the 3w and the 2w°" Y L

3

Problem 5 .

L

R .
The subj\dt is- shown a 5w and a 2w and asked to
qpredlct where they should be placed on each of the
. arms to achleve eqq;llbrlum The experlmenter

records'the'sub]ect_s egplanatlon.

r

'The subject is: presented with the balance in.

equ111br1um, Wlth a 4w at 5 holes from the centre . -

PR

on each 51de, and asked to/’z;dlct what would.

happen to the arms 1f a 1w were added to one shde..

L -

5The experlme%ter records the subject s predlctlon.«‘

] . N 4 - .

. b X : .. . .
At the end of the presentation’of the problems,

:.the experlmenter asked the follOW1ng questlon and

™

recorded the subject s explanation: "Can you make d

_any rule about balancrng the,welghts that takes'

,

'centre?"'.' . oo 'H.‘ .-

) . d . L 0

' fnto:acconnt the-weights and the'diStanCe”from'the
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.*ﬁ \::‘: ‘:. " ghe Weltz, Bynum and Thomas

T T el RV Task-of'Formal Operatlons s
e, o : T ' C o R ! . o . . ‘ . ‘ 4—.‘
..- . :. t A, | -‘:_\ '-' . . \ - . ,;. ‘e ‘.- ( . s . .‘_ . i R

’ R You are golng to be glven some sentences £rom whlch‘
o . . e you w1ll be asked to draw some conc1u51ons. Lo

T S ..ﬂbre is a'sample;" o ' - e
_ R Suppose you know that: L- Lo
' t. Lo \ . ‘“ o :
T PR If Ted comes, Jack goés. .
- Yoo a‘._: Ted 1s comlng. ‘ L
; " «, ’ \ LRI ] »
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L d . two answers is correct: ‘'Mark -an X on the'Yas or No.
o '., llnes found” toé the rlght of. each questlon.
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, ?rom*this sentence could we say - -

‘

. c
.~

SuppOSe you know that:
: You are a good athlete and a bad dancer.

- r

You are a good athlete.. 1. Yes

Suppose you know that:

Fred cannot be in the classroom and
playlng ball outside at the same time,

‘Fred ‘is not in the classroom. :

/

From theése two sentences could we say -, '
Fred is playing ba%} outSLde. ., 2. Yes

Y

Suppose you know that:

George is neither- mean nor angry. -

From thig sentence could we say - ‘
' George is not angry L - - 3., Yes

Suppose we know that: : : ’
If Jack makes the -team his father .

. will be’ glad. .
Jack does make the team. - -

From these\EWO sentences could we say - A
His father w1ll be glad. ' 4, 7Yes

Suppose you know that: - S C S

Suppose you know ‘that:

From these two sentences could we’ say - .
* Me do not eat a hamburger.~ " 6. Yes

T -

’

"Frank will get ¢lothes and toys or"' .
he will get neither.: . . C
.Frank gets clothes

-
-

,

' From thesgetwo sentenoes could we say - )
'~ Frank gets toys. ; ) ) 5. Yes

-

Either we go to tge movies or eat a
Jhamburger but not both.

We'gp to the mov1es.' T

‘ r ‘

’

Suppose you know that ‘ ’ .
Nixon™s being President’ has no' connection
_ w1th whether orrnot- you go to school
‘ leon is- Pre51dent s
. oo .
From these two sentences coul? we say - .
" You ﬂo not go to school B 7.. - Yes

’

- v
-4 4
[4 - N r
. . ’,

.



8. Suppose you know that: . s N R
oo ' Some bays’ not doing their homewo k has. = ¢
' no connectiorf with whether:-or not Apollo

11 wlll land on. the moon. . .

From these two- sentences could we say - I

Apollo ll did not land.on the moon. 8. Yes No .
> ‘ . —_— T
9. Suppose you know that o S PR
Either we watch TV or we hear the radio | = .
but not both., i : v oo
. We do not heax the radlo. oo ‘ f |
\ . » - . B - . “ . [ ’ ,
. . ! t ’
From these “two sentences could we say’ = o o
. . We watch the TYY* . , ., 9. Yes No:/
N . . \ ) , "( ‘. ‘> i . ,b . . \.
: ‘ 10. - .Suppose you know that} t R ‘ .
It-is cold outside and ralnlng catg - .
and dogs: - —_— . .
v —_—
. *From this sentence could.we say: - . . '
L ' It is raining cats and dogs. - + "10. Yes No
11, Suppose 'you know that: - -
. . He'will not- glye her both’ a rlng
"4 and a ‘car. -,
; 1 He w1ll glve her a rlng o -
From these two sentences could we say - . . )
. o~ He W1ll not give her a car. - 11. Yes No
'  12. "Suppose you knéw that:. . . : ,
If Jim plays good mu51c, Sue singsr .. '
.+ . "  Sue does not- 51ng ' ’ ~ ,
) .- From these two sentences uld we say - .
- Jim does not play ‘goo usic. - 12. ~Yes No
13. ,Suppose‘yoqbknOW'that
’ Milton tannot bge playing basketball
. andaslnglng t the same time.-
v Mllton is’ 51ng1ng ’ , .
o L Erom these two sentences'could we say - e ‘
A . Milton is. not playing basketball. ‘13, Yes "No
T .; : 14, Suppose you. know that o ' Ta.
IR _.If Morris plays ball, he gets exerc1se. ; s
. Morrls does not play ball. - - . g . o
) _ - 1 , . e
From ‘these tuo’ ‘sentences could we say - ° _
Morris does not get exer01se. ’ 147 Yes No
/ . . B ' - . . . - ’ '
- o \ . ‘ ,
’ . “ - 3 7
\ . -, [
x .
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-16.

.Suppose you know, that:

2

-

< . -~ *e . B ’ P
~ Lou Wlll gethboth a car and a boat

or he’ll get nelther. )
Lou gefs a car. S

k4

’From these two sentences could we, say -

Lou does not get a boat . " 15,

_Suppose you know that

Henry' cannot be rich and handsome f’
at the same time. VL '
Henry 1s not handsome.

From these two sentences could.we say -

Henry is rich. . . 16.

v -

&',Suppose you .know that:

If Paul.is lazy hls/mother is angry.: -
His mother is angry. - ° | .-

’

—~—?_7**“f”_““*“*From«ghesehtwo_s_ntences could we say -

18 //Suppose you know that:

\

" 19,

20.

21 .

s

paul 1s lazy. ", . o - 17.

A}

Ken '‘will get both wine and cheese
or he'll get neither. - :
.Ken will /not get.wine.
. N
From these two)sentences could we say -,
Ken will get cheese. -, 18:

Suppose -you know that. 'y
erlam is neither sklnny nor fat .-

From this sentence could we ‘say — .
Miriam 15 not sklnny, o . 19.

P N v

~

t

‘Suppose you “know that
Connie will learn both Math and English

. N

S

Yes

Yes

Yes

Yes -

or.she will learn heither. o

COnnle does not 1earn Math. .
b .
From these two sentences could we say < .
Connie does net learn Engllsh 5. " 20.

Suppose you, know that, : )
Either we -will go to sleep or eat a
peach but not both. ’ .
‘We are not going to eat a peach

[

From these two sentences could we say —~'
We w1ll go to sleep. j}

R s o
. ‘ ’ .l

Yes

' No

No

No



1

22.

Suppose you know that:
You are a baseball player and a
basketball player

[

" . From thls sentence could we’ say -

24..

. From these two sentences could we say -

25.

‘26..

37.

You are a’ basketball ‘player.’

!

3-Suppose you 'know that:

Sue” cannot eat a candy bar and snap
her fingers at the same time.
. Sue is not eatlng a, candy bar.

From these’sentences could we ,say -.
Sde is snapping her fingers. '
[P - ©
Suppose you know. that: .
~ _Eithe¥ we will run or whlstle, but
;- I not both. :
We w1ll run.

" We Wlll not whlstle.

’Suppose you know that: .7

Llnda ‘is neither. weak nor strong g

From thls sentence could we say -
Llnda is not strong

I
&

Suppose you know that:
If Barbara gets a good report card
-~ her mother feels happy. .
Barbara gets ‘a_good report card

~ »

From these two sentences could we say‘—

h

Her mother .feels happy.

Suppose you' know that:

~  'Karen will get both dolls and skates

or she'll get neither.
Karen gets dolls.,

" From these two sentences could we say -

Karen*gets skates.’:

Supposeryou know . that S v

Joan is angry if her mother yells

-~

R 5 .at her. . . - . g
: Joan ig-angry. . . )

. From these two’ sentences-could we say -
' 28.

Her mother yells ‘at her: -

L4

: :2 3__, )

24.

25;

26.

27:

Yes

Ye's

Yes .-

No

No



©29.

32.

34,

sy

Suppose you know that.

*  From, thlS sentence could wé say -

- . - . ) ) .. ' ’ , .:78.

Suppose you_know that: ‘
Helen will play’ checkers and chess
‘or neither. - ' :
Helen does not. play checkers

From.these two sentences could- we. .say -
Helen does not play chess. . '

Suppose youlknow that: ' . . : ' -
Either we build houses or- airplanes PR
., or both. |, : .
We'do not build- alrplanes.

¢

“From these two sentences could we say —‘ - e /

We build houses. " 30..
Suppose you- know that. ‘
John cannot be smiling and playlng . . - cl R
the piano at - the same.time., *. ’ : ’ ’

John is playing the piano. . o
From these two sentences' could we say -

~John is ‘not smiling. " 31. Yes .‘No
Suppose you know that: . ' S g :
‘Either you go fishing or sW1mm1ng or . . o
both.’ . C : '
You go -fishing. .
From-these two sentences could. we say - b
You do hot go swimming. 32. Yes No - ' ~.
1 . 1
Sarah cannot be working and talklng )
“at the same-time. . \ - .
. Sarah is not talking. i - o
From these two sentences-could we say - « '.'fg
Sarah is working. 3.
Suppose you know thatw : - . . ,
-Either you llsten to mu51c Or ‘read a o ’ : o
book or both. : - . , oL
.You listen to music. - . . . -
From these two sentences could: we say -
- You do not read a- book. ?

- . .
¥ o ’ ’
.

Suppose you know that: - ' IR _ o
.Gail has- nelther brown, eyes=nor green , Ta
) Q eyes. ‘ ¢, . o T T

“ T ) .- : . : . .
.

v

Gall does not have brown eyes.



79.

*

36. . Suppose you know* that ' . _ :
- If he-is a soldier, he wears a

. uniform, - v o K

. . He i's - notra. SOldler-\“ : o "

From- these sentences could we say -

He does not wear a unlfornp . 36. Yes - No
oo ) o ¢
37. Suppose ‘you know that: . Tt a
. Holly'is-a good teacher, if she does :
her homéwork each night. . - .o

Holly does hexr honework each night. " . '

From these two sentences could we say - Tt e T
Holly is ‘a good teacher. T - 37, -Yes " No
38, Suppose you know that. ' -
If the moon flight falls, mllllons
of dollars are lost.'
Millions of dollars are not lost \:

From' these. two sentences,could we say - :
The moon flight does 'not fall . . 38. Yes No

39, buppose YOU'know that™ !
' ot .Jack is & good lawyer if he w1ns

; . the case. o
Jack is not a good lawyer. -

'From these two sentences could we say - ,
. : Jack does not win. the .case. . , 39. Yes
40. .Suppose you kndw that:, .
: -One is tall. and beautiful.

. . " ™
From this sentence could we say -~ : S ’
' One is beautiful ' : Col, - 40, "Yes - No. .. v
t . . o B
Suppose you know that S K e
If father- laughs, Sue smlles. R S . .
Sue smlles.

- _ ) '
. . ¥ From these two' sentences'could:we,say - :
T Father® laughs.’ Lo - 41, Yes_ _ .No_ -
’n . 4 , ' , ’ . .o . . ‘o " 2 T
. 42, ©suppose.you know thak: . L _\““‘w o .
v ' ' Joe smiles if he’sees Sue. - T -
Joe does not see Sue. . ' ¢ ‘
. oo |
From these two sentences could we say -~ ~ . '
Joe does not smile. - 42, Yes No
) . N v i :
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.43,

.

44,

45,

r

Suppose you know that- !

David will learn to dance and sing

- or he'll learn neither. -
David learns to dance.

From these two sentences could wesay

‘David does not learn to sing..

Suppose you know that“
+, George will not give his son both
- bike and a car. -

George will give his son a bike.

'From these two sentences could we say

v y

George will give his son a cgfh'
Suppose you know that: @
: You will read or write or both

ou w1ll not write, .

B

a

" From" these two sentences could you say =

You will read. .,

Suppose you know that:-

- John's ‘being’ a. baseball player has
no connectlon at all with whether

‘or not Peter makes the swlmmlng
-team,
John is a baseball player.

4 e

From theSe two sentences could we say
) Peter makes the SW1mm1ng team

Suppose you know that. R

Jim will eat fruit or bread or he

w1lr’eat meither, .
. Jim daes not eat frui®, - T

From these two sentences could- ‘we say

Jlm does not eat bread. .

ZSuppose you know that:

~ Some girls' not going to school has”
. nNO connectlon with whether or not

Yo it is raln;Q’ out51de.

f‘”» Some- glrls are ‘not going to schoo

From these two sentences co
It is ralnlng out51de.

J0 4 '

we say

-

(}

. &

.43,

' 45,

e

Yes

Yes .

No



., PN 5
.- i \ v
, B
4 “
- B
.
- .
N 817
. |
- . |
. o 1
B ; '
L . Y
.. P - =~ -
- B . o v - .
. ., . :
» R
. N . - . . )
Y s ‘a v N
N .
. PR L)
R . . .
- e .
) v 0 *
. v o .
Bl
PR ’ ;
o " -
1 ¢ _\‘a "
f . .
. -
B
, -
- f
4 o v ‘
. .
> . - . *
- .
- PR
. ..
~ . . -,

L]

[y

i

1. " Means and .si:zs;nc}a‘rd-. deviations

of

.

“ . . ..
. . ;
- r .
S
' .
» .
. -
«
. N
.
v .
.
. Lo .
,
L -
. o
‘
Ca
- - g e .
[ . .t
< . . .,
.- ’
, R
.- .
. Lo . o
- .
N .
-
Pl v
. .
’
. . -
"
“ . N *
Ty
. ' -
¢
, -
. P
P .
S
.
. v

all variables

~ . 'a' R : - + . ‘ , B
for each grade. o R
. ’ ° ‘ 1' ’ !
N .’ - . M
3 * [ k4 1]
2, .Correlation matrices of all variables for-
- P Lot ' . . ;
; R
each grade.. " : o
v '
. ? . . ' - . -
i . . R + B ) - s
oo . . ' : “ . : V.
. ) . . c -- . L
. - 2P - \ . o
- . R . i ) L ) )
A . PR - K - ) Y .
‘e . N N . L ! ‘ . 1 {
. - - . N . * ; : + oo
R . : g . S I
’ PRI . 'nn‘A L . . T ’
L - . e S . : = .
R Lt IS ‘ F -
. * . 'K - - L4 :\'.‘ . .
s e _" . M s $ S . »
o . LR . s - T . L [ ;
. . . H ‘ 3 R T, L
. - - a . PR . . o . ‘
s . . . ,' N ‘ ) .
Kt } . ' . . 3 : N 1 .
_— . L= M N RN . . ® . :
) . e . ¢ - v’ : N . 4 :
[ “ H N . 5
. e '." [ : T 3
d * ) a ‘ ! 5 ! P ':" a2, ‘
) 0 A A ‘ < . ol
v . 0 ‘ ] f [ L . A
. - o, 0~ . hd .
- - T - - . . v 4.
. A . P -
e ORI - " B . . 2 [N G’ .
. toe 2 . . . . ' - \ "'. e .‘. . .
* i . s i . .
Ao e T N o .
. . ' ' i ' [
A ' = N ' « T i v > . , ’ £ e -" .
3 ' [ L P :_:.'. . e ‘ . ) - b : . T
» S SN " »
f L B ‘ . ' . . -
- . R . L .0 .
. . . . - . .. ‘ . e s



P

iy ,

. L ’ .
. 81.
- © . ’ 4 . ’ ‘ . ) . !
'\.\ + MEANS AND STANDARD DEVIATIONS FOR'ALL VARIABLES :
g FOR-ALL GRADES -~ ‘
"y . :
' Grade 4 ... Grade 6 - - Grade 8 -
Mean .8.D. - Mean S.D. Mean s.D. - o«
" : A .
- '] . . ‘ 0
-’ BAge (Mos.) : -114.88 - 3.26.-139.67 4.27 163.03 4.88
. SES 50.83 - 11.07  46.62 11.86 .48.45 12.46
. Raven's IQ0 _ 109.96. 13.46 - 109.06 10:75 110.40 13.68
PIQ, 109.71. 11.21 103.56 10.38 - 103.14  13.47 .
No, Words .  244.75 125.90 °240.18 82.49 259.82  80.05
[ M . Lo . Sev . . r « p
, No. T-U's +32.85 14.76 - 29.88 .'9.67 .31.27 9.53
ML T-U's 7.35% 0 .93 8,03 1.05 8.35 .1.23
No. TS 4.21  3.16 4.75 ' 4.56 . 9.3l 6.92
. . k1 * . .
TS/W ‘ .02. .01 202 .02 .04 .02 T \
' Supp. Per.. ' 1.69 .1.79 .2.60- 3.04 5.25 4.78
Disjur. .75 1.42 .54 - .90 . 1.51
oTS | 1,77 1:94 1.60 . 2.05 3.19
Supp. Per./w f'.oq. o lols .01 ._d.O“l .. 02" § .02 :
Disjun./W .00 ".0l .00 . .00 .01 .01
. OTS/W .01 .01 .01 .01- L0L. .0l -
Neimark .71 14 L7516 .87 13 T
‘Piaget . , +3.27° -1.30¢ - 4.17 .72 4.79 . .90,
. Weitz 24.17  .4.40,  27.17 3.98 -, 30.67 - ,5.89
i i - ' ’
;o . T -
‘_,' ", 7 ¢ ‘o
W ' I - )
: | ] ‘ /; ! riA
. . ? . ) )
: “ 4 ' L °L



Variable Noﬁ .

"1

@ - LoTos e

" 1. Age
"SES - >

‘a

2.

3. Raven's 19
4. PIQ -
5. No. Wpids
6. No. T-U's

7. ML T-U's '

1.00

.04

.09

.10

.21

.19

.13

'8. No. S .
9. TS/W L .26
v'lo;'Supp._Pér. ﬂfdl

. 11l. Disjun.. .09

" 12,7015 - .08

’13..Sﬁpp:bef./w
© I4. Disjun./W
_.15.{QTS/ﬁ.f‘: .04
“163 Neimark. ‘
'17. Piaget .

18. Weitz .

K.

32

.28

© .09

:iz_
;;e

-.02 -

1

.00

.31

"1l

12,

137

.02

.21

- .18

.10

=8

[3

~
 INTERCORRELATIONS OF ALL-VARIABLES FOR'GRADE 4 . - .

’

3.0 4 5

1.00
.37 1.00
.38

.36 =.06 .97

L

).44

»
Vd

12 022

01 1.00

.13
.04
J11- .24

.16 .

- 08 +.19

.10

,12
.06’

.06

.07 °

.35

.32
w17
<36 .32

.10 .34

.14
.19

46

.52

39"

-

5147 .01

.32

.02 .12

-.02°

41 ..

.10

0‘34 .

.00

.36

.11

PO}

.06 .
~-.02

.01

.28

.28

<13

6

1.00

.28

=17

T

T .34

.14

.24

3'2.8'
-.10 -.18°-.19 -, 03,

S

31 -
2,08

14 -

7

.33°

.23
.46

.27
.08

.42

_314

.24

.15

“
’

S

8 9 10

: b%oo .

L e

.81 100
.60

.86 1.
.43 3

.40 =.16

.76 .53 -.17

"M41.°.64 .86

-« 38 - .42'f
/60 .62

.18 -.02

.16

© .08

.18

.09
.03

.04

.10

11

00 ‘
1.00

.12
-.14

.98

.08

.12

12 13 14 -15 16 17

1.00
-.02 1.00 .

v

_£04 -.10 1.00 )

.88 .02 .5 1.00

© .13 -,03 .08 =.06 1.00.

11

.13 .01 :11 08 -.06 1.00

-.11 -.26. .10 -.02 -.14 -,16 -,27-1.00

-

.

[s2]
N



Variable No. .

1. Age.

2. SES
A

- 3. Raven's IQ

4. PIQ

6. ”1110. T<U's
) 7‘.»h‘dL IT-—U's
8. No. TS
: é),ms>ﬁ
/ 16.-Supp;.Per.
lll._ﬁisg?g.: '
\ig.ROTs
~i3. Sﬁpp?ﬁér./@

~14.

Disjun./wW
~ 15, oTs/W
U 1se.

17,

Neimé;k
Piaget

18. Weitz

-Q -

* 5. No. Words

- ‘ l -
1.00 "

~.12

.54

-,12

’

-:15

.05

.07

.13

.14

A 3

.06
-L02

.?2i
-.09 ..
-.02

. ~.26

-.12

v o ~

=~
e

', 'INTERCORRELATIONS:OF ALL VARIABLES FOR GRADE 6

2. '3

1.00 .

1

4.

.26 1.00 .

.32

g

.2871.00 - -

.03 - .05 =00 1.00

-05 .04 -,04 .94

.17~ .06 . .05

47 010

..47

23

.36
.26

.14 .20 -:15 —.

.42 .05 *.28 .23

.a34 )
.28 .06
.41

31 - .26

S~

.27 .18

Y .

.20 .16 -.04 .19 .15

123 .26

.22*

.21

.01

.18

i

‘rl‘—ls :

.34 .00 -.0L =.04

o

<32

10 .

.07 - :23 -.04

.90

.18 .06 .-.01 -.22

.18

6

1.00°

;.03- .

.14

7- g8 "

.30"1.00
.13
230

.36

o *

-~

- -

.18

28, .57

-.10
13 'ﬁf
.10

)

x;86:
84 .
76
.05 .64

.68 ‘.
. 42

.+19
-;353

9"

?
~
n
Wads
A
.

.63

10,

5 1:00

~39

11

.87

.55 =.06" .23

.23

.13

.30 .

27

.13

*.30

.15
715

.20

12

1.00°
.00

.32

.91

.03
;16

.14

13 -

o

1.00

=09

- 29 |

10

.27

14

.28

.18
.04

.14

15)

.35 1.00."

1.00

o

16 17 . 18

b¢

-.04 1:00°

.08

.13

-

.14 1.00

.40 .38 1.00

e ® :
w

{0



' Variable o, . 1 = 2
1. Agy’ 1.007
2. SES. -

3. Raven's IQ-’

.15 1:00

-}

S35

.06

4. PIQ. .50

-5, No. WQréﬁ}"‘z;37

6. No. T-U's -.24. .15
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