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ABSTRACT

The present study e§3mined some relationships pertaining to -
socioeconomic status (SES) and patterns of cognitive ability among school
children se]ected from Grades 1 and 4. The primary purpose of ‘the
investigation wes to compare the relative merits of two‘conceptually
drvergent models of intellectual functioning in accounting for inq?%idual
differences‘in prooaem solvingAstrategies; Specifira]]y,_cne focus -of
‘this'comparison centred on Jensen's hie?archica1'fheory'or two levels of
cognitive ability, in contrast to the Lurie scheme, positing two parallel
modes of processing information, S | | | 4

A battery of tasks,’ consisting of<measures of both Lur1ews |
s1mu1taneous and successive syntheses and Jensen's Levels | (memory).and
11 (reasoning) ability, wg: adm1n1stered to all part1c1pat1ng children. /
The test scores were subsequently factor analyzed separately for each age:
level, so that the results wou]d\prov1de a ma;or test of the process
versus 'ability’ mode]s These results were clear]y support1ve of the
simultaneous- success1ve process distinction and provided no coqf1rmatlon f
for the theory of h1erarch1ca1 ab111t1es Thus, 1t,was ‘argued that the .
processes of s1mu1taneous and success1ve syntheses descr1be problem
so]v1ng strateg1es ‘more appropr1ate]y than memory and reason1ng,'

The magnyﬁude of the corre]at1ons between Level I and Level II
_tasks were similar fbr ]ow and for m1dd1e SES groups However, this
would be: at variance with der1vat1ons from a major hypothes1s of’the

Leve]s theory--memory is. norma]]y distributed in the two SES groups, but

reason1ng has more m1dd1e SES ihan.low SESscorers at the h1gher range



This finding could be attributed to the fact that the environmenta]
conditions of children part1c1pat1ng in this study d1ffer less w1de1y in

terms 0f cu]thral advantage- d1sadvant;5§ than ‘the m111eu from wh1ch

Jensen's or1g1na1 data were gathered. //

Nevertheless, some of Jensen's moretéeneraf points regarding SES
A ! '

performance'dtfferences tend to be confiﬁmed; the low SES children were )

more handicapped in Level II (reasoning) %asks than in Level I (memory) *

. . ) - “

“when compared with the middle SES children. But contrary to expectat1ons,

the test scores of the two SES groups werel much more d1Sparate in Grade 1
than in Grade 4. With the exception of r2nformance in picture vocabulary,

- Ao, \ &

differences bétween SES groups at Grade 4 ware negligible. The

Y

. increasingtcongtuence between the SES groups was pahticulafly evident
when strategy preferences were examjned by ana\yzing the factor scoree
of the thovSES samples in each grade. At Grade\q,‘high SES children
demons trated a>c1ear preference for the simu]taneous mode , whereas, at:
Grade .4, preference for a part1cu1ar mode was not re]ated to SES. These
levelling t“ends were taken to imply that schoo11ng exerts a mod1fy1ng
1nf1uence on problem solving strateg1es

A major implication of the present resu‘ts is- that the process. of

s1mu1taneous and success1ve syntheses represent v1able 1nd1v1dua1
d1fference var1ab1es wh1ch are re1at1ve1y 1ndependent of convent1ona1
1nd1ces of ab111ty (IQ) Hence, v1ewed broad]y, the Luria mode1~prov1des :
a new d1mens1on to the cons1derat1on of 'aptitude x 1nstruct1on 1nterac—
t1ons R part1cu1ar1y for ch11dren who ‘appear . to der1ve 11tt1e benef1t

«

from convent1ona1 methods of 1nstruct1on
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" CHAPTER I,
INTRObUCTION SRR

. C} ~ ' . b
: R J ’

‘The assessment of ab111ty has been at the forefront of educat1ona1
'concern s1nce’B1net S work at the turn of the century This concern has
‘f centred on an a]most echus1ve preoccupation with exp1a1n1ng individual. :
d1fferences w1th1n a'pred1ctor-cr1ter1on framework. The m05t~popu1ar ,‘*!ﬁ
measure of ab1]1tv has been IQ But B1ggs (1968 “1969) notes that the
IQ score while prov1d1ng a useful measure of general 1nte1‘1oence con-
founds the poss1b111ty of 1dent1fy1ng spec1f1c sk11ls or, qua]1tat1ve d1f‘ )
» ferences in codwng 1nfbrmat1on Such a score is mere]v a pouer or
_quant1tat1ve meas ure g1v1no no .clue as to why d1fferences 1n these mea-

) sures. Occur B1ggs ba51c po1nt is that: IQ tests do not beg1n to tap.
e many forms of cogn1t1ve var1at1on present 1n the repert01re of a]T‘~
ch1]dren | | | .
ﬁecent]y, however, 1nterest has sh1fted from a un1d1mens1ona1 view
of genera] 1ntelligence to a consqderat1onvof 1nd1v1dua1 var1at1on in the
'manner 1n‘ﬁh1ch ch11dren character1st1ca11y approach cogn1t1ve prob]ems
A‘These d1fferences are exp1a1ned in tenhs of cogn1t1ve styles : “f, ~”t
*Spec1f1cally, cogn1t1ve sty]es re1ate to 1nd1v1dua1 dlffehences in
‘l modes of perce1v1ng, remember1ng and th1nk1ng, or as d1st1nct ways of .
aapprehend1ng, stor1ng, transform1ng and ut111z1ng 1nformat1on' (Kogan{ln
‘c1971, p 244) wh11e ab1]1t1es a]so 1nvolve the preced1ng propert1es,
‘Vthere is. an- essent1a1 d1fference in emphas1s Ab111t1es are power .
measures, they concern var1at1ons 1n 1eve1 of sk111 or the more ando:‘
’;less of - performance Cogn1t1ve‘sty1es, on . the other hand refer to-
_i1nd1vidua1 dwfferences in the manner and form of cognltwon Both g
.3ab111t1es and cogn1t1ve styles cause 1nd1v1dua1 d1fferences 1n the
o —

.4 T - : . » : . B . v - ‘ , - f o -
U e . ; ) ; o \
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performance of -cognitive tasks.‘ Both could also characterize

N b

_differences between groups. This is partfcu]ar]y'relevant’whén.grbups'
are contrasted on. socioeconomic status (SES). iA‘direct relation is
cémmon]y‘found between SES and performancerh stahd59q1zed intelligence
tests. _Oﬁviously there are‘1arge.dﬁfferences within SES ;roups, put/ |
generally, IQ increases with ascending SES., Research in this domain has

" been mainly cdnfined tp the de]iheatien of quantitative relationships
betWeen SES énd/cognif;vé task berformance rathef than an investigatioﬁ'
into theﬁpossible under]yiﬁg processes eqntribd}ing to these differences.
A greafer understanding’of the nature of Serforhdﬁee‘differeneés Tinked
to SES woquifacifitetecthe design of instructional techhiqees which
could capith]jze on the strengths found in children of,a~cer£a1ntSdS
cgtegory. | -

- The study of mental abilities is assodiated with a long tradition;
A h1erarch1ca1 model for the structure of these abilities dates back to
the pioneer work of Burt (1949), which he has recently summar1zed (Burt,

/
1972). Other British psycho]og1sts, irtcluding McFar]ane Sm1th (1964)

;nd Vernon (1969), advocate a h1erarch1ca] or group factor model which
success1ve]y d1v1des into more spec1a11zed types of ab111ty In the .‘,
propOsed°h1erarchy, reason1ng and abstract1on occupy a h1gher~rank than
:(memory. AThfs thlnk1ng‘15 ref\ected in Jensen's (1970) recent -work.
T; Jeesen hyp@;hesizes.acfwo-tie(ed;:hierarchiea11y afranged ;fruEtuPe
of mental abilities which he calls Level I and Level I1, Level 1 or
aSSOC1at1ve 1earn1hg ab111ty 1s presumed to be 1ndependent of socio-

econom1c sta{us (SES), whereas Level I or reason1ng ab111ty is

fqnct1oqa1]y re]ated to the SEs var1ab1e viz., performance oﬁ Leve] IT |

]

tasks 1mproves with ascend1ng SES.

f g Extrapo]at]ﬂQ from these assumptlons, Jensen c1a1ms that a maJOT .

B f P
E ‘. 5 Sa
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factor contributing to the-appakent inability of culturally disadvantaged
" (low SES) children to profit from classroom instruction stems from a
teaching approach'whereby the acguisttion of basic skills is heavily
dependent on abstract conceptua]‘abiiities'(Leve1 IIf " In the normal
classroom, low SES children who are below average in Leve1 II ability
are subJected to an envaonment of 1ncreasﬁng disadvantage. With _
1ncreas1ng school exper1eﬁce, c]assroom instruction becomes progressively
conceptual and these chi] re, in’ef%ect operating on an extinction
schedule. - Too o‘ten, cultufally d1sadvantaged ch11dren are re1nforced |
for effort rather than success, and as a consequence the behaviours
;inecessary for 1earn1ng are not re1nforced and the Tlearning env1ronment _
assumes the properties of-conditioned inhibi tors . “

"'“Jensen arghes;that the extinction;schedote could be circumvented by “
employing instructional techniques more in accord with associative
]earning.processes. Igherent in thfs claim is the assumption that
culturally d1sadvantaéZd children are incapable of funct1on1ng in a
Leve‘ I1 mode and that Leve] I processes can compensate for Level~II .
deficiencies. , ™

Potentja11§, Jeneen's theory has important educational
implications. However,‘be%ore‘attempts arevmaqe,to implement change
" in current educationa1§practice as'a consequence‘Of the‘model,_a major -
issue requires furtherjresearCh The assompt%on of two dtfterentia11y
d1str1buted ]eve]s of ab111ty requ1res corroborat1on in.a popu]atwon |
_'not confounded by race and character1zed by a re1at1ve1y homogeneous ’ 1;;i
env1ronment | o
Das (1972) has quest1oned the appropr1ateness of the Jensen mode]
;1n account1ng for SES performance d1fferences after tomparing MA- matched .}

normal andceoucable menta11y retarded ch11dren on tasks of reason1ng “and



a
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meﬁbry.'_Nhen the test scores were factor\ana]yzed separately forpgpéh
sample, two common factors were obtained. Prima facie, these facﬂprs‘
resembled Jensen's_memory and reasoning, Houeveryhon closer examination
this 1nterpretat1on seemed. 1nappropr1ate due to observed 1oad1ng

dispatities on some tasks. By cons1der1ng the nature of the task

‘requir ents, it was argued that the two factors cou]d be more

v

. meanfingfully interpreted as ref]ecttnd a simultaneous-successive
\ process distinction (Luria, 1966a).

In the same study, Das did not:find that performance differences
favouring normals were greater in reasoning than in memory tasks ‘ In
the h1ererch1cal model, normals woule be expéy;ed to demonstrate a
relative super1oqgty om.reasonxng tasks. L

In the Luria scheme, simultaneous and successive syntheses are
seen as parallel styles or strategies rather than hierarchica] abilities.
EvidenceAih favour of this position is/hew available from a number of -
culturally different samples (Das, 1973a, 1973b). Ih some samplés, |
such as: the children from Ind1a, the successive mode appeared to bf
preferred whereas in- Whlte CTnad1an ch11dren this was not noticed|
The findings support the hypofhes1s that cultural pressures can and do f
mod1fy individual preference for either mode,

N

The present study attempts to explore- further the structure of '

, s
cognitive abilities in relation to age and SES." There are clear

indications th%t-schboling'is an important factor in mental deve1opment

i

(cf. Bruner et a1" 1966~=Schmidt'-i966) S1nce the ch11dren in th1s
study represent d1fferent age levels, age is cons1dered as an educational
rather than a deve]opmenta1 varwable ” | |

Essent1a1]y, the investigation is an attempt to determine whether

d1fferences in cogn1t1ve task performance can be viewed in tenns of



\

modes of information inteération used byfchi1dren in problem solving.
Further, by focusing attention on age and SES differences, it may be
poséib]e to identify the environmental ;onditions which favour or

inhibit the development of.spetialized abilities.



CHAPTER I1
THEORETICAL CONSIDERATIONS AND RELATED LITERATURE

1

Some Factorial Conceptions of Intelligence

Charles Spearman (1927) was first to propose a factorial conception -

. of intelligence. By intercorrelatfn? large samples of cognitive task
‘performances, he found sufficient communa]ity among tests to support
the~concept of a single basic mental function. This generai factor (g)
“is supposed to entef into any cognitiva task requiring the ability td,'d

. receive stimuli and mentally manipu]ate or transform such indut;

lSpearman regarded abilities overvand abdve g_as‘spécffig or s factors

whigh were unique to certain tasks.k In‘other Qords;'ﬁerformance on any

cogn{tive‘task inyolves a universal or géﬁéka] factof,(g) and, to a
1esser extent, a spec1f1c factor |

S1nce Spearman s pioneer work a number of formu]atl\\s concern1ng

the nature of 1nte1]1gence have been advanced on the basis of\\\\\
. .

~ correlational techniques (cf Burt, 1972; Vernon, ]950K Jensen, 19693~

Gu11ford 1967 McFar]ane Sm1th 1964' Cattell, 1963). Burt (1949)-k
’reJected Speannan S mon011th1c notion of a s1ng]e basic menta] funct1on

and‘elaborated an hierarchical scheme. More recentlys Vernon (1969)

has provided a definitive model of the'h{érarchicgl theory.

" Vernon's hierarchical model

Vernon'(1969)‘notes that a;CQQTQCté”iSth featdre of mental
A.structure is h1erarchy An hierarchical or group factor model of

1ntq1]1gence adm1ts the ex1stence of a general factor g, and

success1ve]y subd1v1des 1nto more specialized types of ab111ty In
6 .

2 «
kS
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~~
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VErying degéées, Q_énters into ahy cogni tive performance, depeﬁding on
the complexity of the symbolic processes for solution. Tﬁe general
abitlity, being‘symbo]if; contrasts with tasks demanding skills of a
more enact1ve or ikonic kind. After the #emoval of the general }actor,

g) tests fall into two main ca%egor1es--the verba1 educat1ona] (v:ed)

z

3

“and the spatial- perceptua] pract1ca1 (k:m). " Since these factqfs are

not general, but run through a limited number of tests, they are called
major group factors. If enough tests are given, the genea]ogica] tree
further subdivides into minor groups anq,théﬁ Sﬁearmanfé‘g.factors

(Fig. 1). For Vernon, én.abi1ity ob\factor‘implies éﬁé'existence of a

-

PR

, —
major group factors v:ed o *kim

manor»group fcictors I‘QFI:I_—I_-] r-_| T l—T—l

s aoors || 111111111 mmmm

—

| Fig. 1. Vernon's hierarchical model of ability factors.
"~ g = general factor, v:ed = verbal- educat1ona1 aptitude,
kim = Spat1a1 -mechanic aptitude. R ‘ ’

gﬁdup_br category of performancés which corré]ate highly with one

anotheﬁvghd are ré]atiVe1y distinc; from’other performances. Thus, an

' abiTity”is a consfruct;accbunting‘for the?objecpiveiy determined

o }
o



.conrelations between

In reference Lo the maJor group factors Vernon po1nts out .that
a]though people why score wg/ll on verbal tests usuaqlly perform
similarly on spatial tests,‘1t is possib]e’fof inditidua]s to differ
appfeciab]y in theiryperformance in these two areas.\uOf central
fimportance for the'current studuxis Vernon's claim thpt'abilitiés over.
and above g arise partly from heredity.but hainly aS‘g function of
experience.f T . . . .

The Amer1can pos1t1on earlier referred to by Vernon (1950) as ‘the
neo faculty theony » diverges somewhat from the British view.
'Amer1can factorists are less inclined to acknowledge the presence. of
a general factor. Fo]]owing Thurstone)(1947) and Gui]ford (1967), the
tendency has been to reduce the mind to a number of 1ndependent primary
vab111t1es In rea11ty neqther-approach-seryes_to negate the other, and
"~ both are 1egitinate models for vfe&ing the structure of mental abilities.
The specificity theory does notfdisprove the esttence of a generaln
factor, and 1ihewise,;adherence toli inVo1vesAthe_acknow]edgement of
group factors. - For 1arge representative‘samples the.hierarChica1'm0de1
appears more pars1mon1ous, whereas w1th re]at1ve1y homogeneous groups--
,vun1vers1ty students, MA matched ch11dren--where g is in effect

partialled out the spec1f1c1ty model would poss1b]y have more

exp]anatory merlt

C?ttel]'s thédhy Of f]uid and crysta11ized inte]]igence S

The re]at1ve contr1but10ns of hered1ty and experwence in the
deve]opment of ab111t1es is a]so cons1dered by Catte]l (1963). ‘He takes
~ the position that the,trad1t1ona1 intelligence test confounds 'genera]

brighfhessf With"Stamped in_abi]itfes'.: According to him, the general =
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abi]itydfactor now measured by intelligence'tests can be"reduced to two
ob11que second order factors wh1ch he ca]]s fluid (g_) and crystaT11zed
(ge) 1nte]]1gence Crysta111zed ab111ty 1oads more highly on those
cognitive performances in which skilled Judgement hab1ts have become
crystallized as a resu]t of earlier 1earn1ng. On the. other.hand fluid ..
general .ability shows more in 'culture-fair' tdsts such- as Matr1ces
wh1ch requ1re adaotat1on to new situations. Fluid ability '1
capacity to perceive relations and educe corre]ates inMSpearman's
original sensef'ép. 5). | |

Thetgbi]ity,_gf,'supposed]y represents the influence of biological
inheritance or\cdnstttutional equipment,'whereas,gg is the result of
skills -and concepts established through experience. Measures'of“gf;

1show‘muCh'greater‘variance,‘the'standardpdeviation of IQs being 25+ as
,contrasted with a sigma of 15 which ts typical of verbal tests,
.CatteTlfs:exp]anation.is'that‘cultural pressures produce greater

| unfformity'in the latter. ’

Over a,person's 1tfetime gf will be more conStant since=this :

- general abiiity is biologically determined In contrast ‘g_, which
'h1nges on cu]tura] hab1ts w111 be of a more Protean nature Up until
Ab1o]og1ca1 matur1ty, 1nd1v1dua1 d1fferences in gf and g__w111 reflect
.ma1n1y d1fferences in cu]tura] opportun1ty and 1nterest Subsequent
d1%§repanc1es w111 ref]ect d1fferences 1n age asrthe gap between g__ uu %'
" and gc will. tend to increase with experxence and the t1me decay of gf? o

v~W1th increasing age g__w111 show a more rap1d dec11ne -

L Vernon (]970) concedes that Cattell's theory : v1des~avsound'
mode] for conceptua11zat1ng menta1 deve1opment and- deter1orat1on 'He
be11eves that Catte]] S second order ob11que factors are psych01091ca11y

vmore 1nte111g1b1e than g_and group factors However, Vernon notes that
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if one regards gf as g with a slight admixture'of spatial ability and
‘ gg_as 9 * v:ed factor, Cattell's scheme cou]d}he viewed as an
hierarchical theory. Vernon does not regard the oenotype or Cattell's
gf as being measurable and argues that the maﬁor weakness of Cattell's
theory is the claim that fluid ability tests are immune to cultural
influences. Accordfng*to Vernon abstract reasoning skills of the type
" demanded by Matrlces wou]d appear to be bu1]t up in the same manner as

those 1nvo]ved in verba] reasoning.

ﬂensen‘s'Level L and Level IT abilities

The influence of the Burt -Vernon h1erarch1ca1 model for the
structure of menta] abilities is reflected in Jensen's (1970).recent
work. Jensen-po1nts out that frequent]y teachers of the disadvantaged
report that lTow SES children with IQs below 100 appear. 'br1ghter than
thelr h1gh SES counterparts His f1nd1ngs 1nd1cate that 1ower c]ass
;ch11dren scor1ng below. IQ 100 are genera]]y superior in assoc1at1ve
1earn1ng ab111ty to a matched group of m1dd]e c]ass ch1]dren (Fig. 2)
Above. IQ 100 thls phenomenon is no longer apparent wh1ch 1mp]1es a -
thresho]d at the m1dpo1nt of the IQ d1str1but1on Thus, Jensen ‘
suggests that IQ scores above 100 are reasonab]y accurate assessments
of 1earn1ng ab111ty regard]ess of soc1a1 c]ass ~In the be]ow thresho]d ,
range, however, the IQ test grossTy underest1mates the learnwng ability -
of Tower c1ass ch11dren Wh11e 1t m1ght be expected that low SES
ch11dren wou]d be re]at1ve1y d1sadvantaged on- cu]tura]ly b1ased tests,
he f1nds that contrary to expectat1ons when middle and ]ow SES ch11dren
are compared on culture-fa1r 1nte111gence measures such as Matr1ces,
cu]tural]y depr1ved ch1}dren perform re]at1ve1y worse on th1s test

Jensen hypothes1zes that these apparent d1spar1t1es and confus1ons 1n '
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cogn1t1ve task performance are the consequences of the’ dlsparate '

. d1str1but10n of two. catqgor1es of ab111t1es, reason1ng and memory?* e
( A

‘when m1dd1e and ]ow SES popu]at1ons are cons1dered -,' ' glv..f"{:f_

l‘.‘m
Jensen descr1bes human menta] ab111t1es 1n terms. of an h1erarch1qaf}
y cont1nuum rang1ng from assoc1at1ve to abstract reason1ng ab111t1es < H1s

: data based on factor ana]ys1s show that dwg1t span, ser1a] and pa1red-

,«A

assoc1ate 1earn1ng and free reca]] tend to c]uster together, whereas R
7reasomng and symbo] man1pu1at1on represent a separate and 1arge1y |

, orthogonal c]uster The two c]usters of ab111t1es can be c]ass1f1ed in -
| terms of the amount of 1nformat1on transformat1on requ1red or the
’degree of correspondence between 1nput'and output ‘At']ower 1evels of

' the h1erarchy, the transformat1on of 1nput or 1nformatwon proce551ng is

re]at1ve1y S1mp1e or “direct, approach1ng a 1 1 correspondence H1gher
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Tevels of cognitive.functionjng depend on the elaboration and
transformation of information or stimulus input and comparing the inputf_
;;with previously stored information. HypotheticaIIy,'cognitive tasks
....can be placed along a continuum where the eutremes are represented by
Pav]ovian‘conditioning and abstract probiem soIving (see Fig. 3). |

~ LEVEL IT | - -
Abstract Problem Solving. . //,,,4
- Conceptual Learning. C

Pro(;ressi‘veo_ : S ‘_ |
‘Matrices L | o L
.gﬁgm“'- oAﬂmmak‘mﬁ'
h2=i o ellin T he=0 - R
Culture. free 1 Spelling Test  Culture loaded \
“Serlale
, Leanﬂng
Dkﬂio -

 Associative Learning
O LEVEL I -

Fig. 3 The two d1mens1onaI space requ1red for comprehend1ng
social-class differences in performance on testS‘of 1nte1119ence and
Iearn1ng ab111ty ‘

Accord1ng to Jensen, the. continuum 1s the resu]t of two types of

. menta] ab111t1es ‘which he Iabels Leve] T and LeveI 11 or assoc1at1ve
and reason1ng ab111ty Leve] I represents the ab1I1ty to rece1ve and
store st1mu11 and Iater recall or recogn1ze them with a high degree of
Vf1de11ty At LeveI II the 1nput 1s transformed or. mentaIIy man1pu1ated

: to arrive at a Judgement The comp]ex1ty cont1nuum is not the same as.

diffxgultnggg se, nor shouId it be confused w1th Zulturaily b1ased ‘ |

g versps culture free content Matr1ces and D1g1t Span, for exampIe are f7
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comparatlver cuIture fa1r tests but represent re]at1~e1y pure

measures of Level II and Level I, respect1ver These hypothesized.
;I'
levels exist in parallel but are qualitatively d1fferent they are

4

funct1ona1]y depend7nt but genotyp1ca]1y 1ndependent types of menta]
[

Vprocesses \*Jensen ‘further. hypothESlZES that LeveI I is 1ndependent of
:7 R . - ’ ‘f "
soc1a1 class, whereas Leve] IT is d1fferent1a]1y d1str1buted in the

popuIat1on as a- funct1on of SES (F1g 4)
. ,’ h ) ) O

P

“Level 1 in both groups -
e =j" wjf:/r o TN ;"‘\\ - o
W? s v A \
/- A TR
R Level II m’ A A Level Din
T Low SES—’I A \\<—M,iddle"‘ SES
) , ‘I /’ \\ !
; AN 7 1 N
- LR 4 N
“Low - Ability . High
'J‘ - ng 4 Hypothet]caI d1str1but10ns of Level I. and
LeveI II ab1I1t1es 1n the m1dd1e and . Iower SES populatlons
' A) LeyeI I 15 1ndependent of SES--at least Jensen has found no -
» ;
ev1dence that would contrad1ct th1s s1mp]e assumptwon (1970 P, 58)
LeveI AT 1s d1sproport1nate1y d1str1buted 1n the popuIat1on and is the
product of assortatlve mat1ng ’ densen po1nts out that occupat1on 1s
pos1t1ve1y relatedyto an 1nd1v1dua1 S ab111ty and educat10na1 ': -
N .

v.vatta1nments Moreover, occupat1on pIays a maJor roIe in AEterm1ning SES

* N
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The more g1fted‘ an 1nd1v1dua1 in Level II function1nd\\the greater f
‘h1s chances of moving up the soc1ceconth?t‘fadde\\_*flhffzfgfuses are
_“seIectedton the basis of educataonel and s§§1a1 SImiIarity, the '
genotypfc foundation for Level II processes becomes increasingly

skewed in.the popu]at1on . - S

- The greater the social mob111ty that is penn1tted by .
"~ - society, the greater will be the segregat1on of geneti
factors associated with social mobility, the. chnef
factors of which are educational and occupational
attainments in modern industrial society. In the
course Of generations, there will be a gradual \
elimination of genet}c factors making for pgor
LeveI)II ab111ty 1n the upper eIasses (Jensen, 1970
p. 59 v _

J

Jensen hypothes1zes that 1nd1v1duaI d1fferences in the two IeveIs
- of mentaI funct1on1ng are, by the process of select1ve breed1ng, L
7

;genotypTcaIIy uncorreIated 51nce 1nd1~1duaIs may perform weII on
_‘LeveI I tasks and poorIy on tasks demand1ng Level II ab111t1es 'Tﬁ
fhePhenotyp1caIIy, however the two ab111t1es by v1rtue of the | ﬂ
:v'h1erarch1ca1 debendence of LeveI IT on LeveI I are reIated fTo”, :
_[111ustrate the soIv1ng of a compIex probIem (presumab]y a Leve] II 4
-Hffunct1on) requ1res that the SubJect reta1n in short terthemory (STM)/IIL
“the 1nd1v1dua1 eﬂements of the pnpb]em (LeveI I) for a suff1c1ent I
Iength of/tame to 501ve 1t 'It is poss1b]e to reta17>the probIem in-

mind w1thout be1n? ab]e to soIve 1t but the reverse cannot be true

6 61) e | .
| R | |

Slnce Leve] I is pos1ted 'to be a necessary but not suff1c1ent

cond1t1on for the. man:festat1on,of‘LeveI II ab111tn the funct10na1
~Ihdependence of LeveI II on.- LeveI I 1mpIies a 'tW1st4d pear type of
}'correIatlon between tests representat1ve of each IeveI In other :f
words, there w111 be far fewer peOpIe faII1ng 1nto the bottom r1qht

\a

| quadrant of F1gure 5 than 1n the other three quadrants F1gure 5
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for the re]at1onsh1p between ]earn1ng ab111ty and IQ in 1ow and upper

SES groups

; oo
e

- accounts for Jensen 'S f1nd1ngs and1cat1ng that h1s 1earn¥nq tests, |

L*~pr'1nc1pa11y d1g1t span and ser1a1 rote Tearn1ng y1e]d sxgn1f1cant1y B

R

l

dlfferent corre]at1ons w1th IQ 1n 1ow and m1dd1e SES grouns .In the

l

1ow SFS groups, correlatlons between the 1earn1ng tests and IQ are 1n_g

the range 10 to

20, whereas for m1dd1e c]ass ch11dren the

corre]at1ons vary between 60 and 80 thCh is of s%m1]ar magn1tude to

the 1ntercorre1at1ons among vartousstandard1zed IQtests

L]

these f1nd1ngs, Jensen c1a1ms that assoc1at1ve 1earn1ng tests could

subst1tute for IQ tests 1n the m1dd]e and upper SES segments of the

popu]atlon Th1s cou]d not be sa1d however,of the lower class segment

Jensen further hypothes1zes that Leve] I and Level I1 ab111t1es

L

graph 15 1ntended to dep1ct the hypothe51s that Leve] I ab111ty

.‘i'r'

f' 4

B i
have markedly d1fferent growth curves as 111ustrated 1n F1gure 6 Thev' '

In the 11qht of -

Tt
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: - Fig. 6 Hypothet1ca1 growth curves for Leve] I and
Leyel I ab111ties and middle SES and low SES popu]at1ons,
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-~ .,

1ncreases rap1d1y w1th age, 1evels re]at1ve1y ear]y and shows only a
;marglnal SES disparity.-: In contrast Level 11 ab111ty does not rwse
great]y untw] approx1mate1y f1ve years offage Beyondrth1s period the

SES growth curves for Level II ab1]ﬂty become 1nc‘l€?§%g]y divergent

approach1ng quite different asymtotes | For the present study,: these

e

hypothes1zed growth curves have c]ear pred1ct1ve 1mp11cat1ons for the

magn1tude of SES performance d1fferences as a function of age and task

[

requ1rements A1though Jensen h1nts at 1nformat1on transformat1on as
the. cr1t1ca1 var1ab1e in reason1ng and memory, he does not conS1der how
* 1nformat1on is transformed or 1ntegrated Perhaps cogn1t1ve ab111t1es

are 1nt1mate1y re}ated to- the manner in- whach 1nﬁprmat1on is transformed.

In the next sect1on Luria’ s theory wh1ch dea1s ’1rect1y w1th this is

- o 5 . ," .

_presented in some detall

' e | . .
‘i" < : - . N E . /
LR . ,

Q
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tuvia's Simultaneous-Successive Process Distinction
' . &

_ F0110w1ng Soviet trad1t1on, Lur1a is not concerned w1th

1nte11ectua1 performance in tenns of 1Q measures. Hi's research is
1)

bwased to the qua11tat1ve aspects of cognitive functioning from which he

conc]udes that there are two basic forms of integrative activity of the

cerebral cortex. ;Luriats/L§§66a, 1966p)'mode1 is abstracted from
observat1ons w1th pa t1ents suffering from di ffuse and localized brain
y

1es1ons These observat1ons have led Luria to propose that the brain

emﬁTbys two orthogona]‘fh0ugn mutua1]y 1nterdependent modes of coding

A 1nformat1on wh1cn he terms si ultaneous and. success1ve syntheses.,

~ process serves to integrate individual e]ements 1nto successive series

bThe process of s1mu1taneous synthesis possesses. the property of.
survéyabi]ity and refers to'any system of-relationships. Specffica]]y,
. Simultaneous synthes1s is concerned with the synthesis of individual
e]ements into simultaneous and, above a1], spat1a1 grouos (Lhrda, 1966a,

LE 83) On ‘the other hand., successive synthes1s deals with seriation

[}

and is’ marked by the absence of ‘the property of surveyab111ty This

d1strngu1shab1e in time. Un11ke Jensen S Leve]s I “and II or
(1965)coqn1t1ve and assoc1at1ve 1evels, Lur1a at no i@ c]aiMS that his
two ab111t1es are h1erarch9cal]y‘arranéed. wever,dfor SOme tasks one
strategy;may prove to be‘nore eff%cientlth another.
'iBroadly, Lurda has o:' tr

'(par1eto occ1p1ta1) reg1 ns of the bra1n Tead to a d1sturbance of

~ simultaneous synthes1s W, 1]e the process of successive synthesis rema1ns

essent&a]]y intact. ‘ConV(rsely, 1es1ons of the anterlor (fronta] and

fronto?temporal) d1v1s1ons affect }Me~success1ve process w1th no

Q L’

v?Corresponding disturbance of s1mu1taneous synthesis. "Lashley (1960)

ocalized 1esions of the posterior

Al
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and Pribram (1958) subscr1be to the paral]e] serial process distinction

but are reluctant ;m aﬁslgn e1th9r funct1on to. spec1f1c bra1n tissue.

Lashley argUEs thqt a]l 1ﬂfonMation regardﬂess of sense medality

arrives ser1a]1y The tempora] seQUence can be retained as such or be
readily trans]ated into a spatial concept. Reproduct1ve memory, on the
other hand, appears invariably as a.fémpora] sequencé, gither as a
succession of words or acts. According to Lash]ey,_sﬁatidT and temporal
order appear to'be completely 1nterch ngeab]e in cerebral action.

Un11ke luria, Lash]ey is averserto the 1oca11zat1on of brain
functions. He is a proponent of equipotentiality rather th?n localization
and claims that the visual cortex is perhaps the only area\to show
'spécificity. For Lashley, disturbance of cognitive érocesses are
subject to the law of mass action, whereby efficieﬁcy 8% performance is ~
feduﬁed in proportion to sthe total amount of brain damage.

~ As tb the question of specific cortical localization of function,
Luria's position'is'somewhat ambigﬁous. He agrees with Lashiey that
attempis to directly 1oca1izé.comp1éx functions are at this time .
inadequate. Nevertheless, Luria is hot disinc]ined,toﬁcerfaiﬁ bold
genera]izations.. He proposes that posterior lesions (oﬁcipita]-parietal)-
in the ddminantllleft) hemiéphere ihterfere with simultaneous spatial
organization, whereas lesions in the ffoﬁto-témporal afea disturb the
sequeniia1 organization of visual andﬂéuditory'input .

.Prib}am (1958), too, proposes that bra1n funct1ons can be reduced
teo two orthogona] processeé’ namely, sequent1a1 s1mu1taneous ordering.
‘However, he cha]]epges Lur1a S c1a1m that the fronto-tempora] regions

are responsible for serial order. He believes that the entire pre-central

motor cortex im concert with the posterior divisions deal with the
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:process of simultaneity. Actording to Pribram, succesgive§yﬁthesjt is
djsturbed only when 1esiqn§ extend beyond the premator into -the more:"
“anterior or préfronta] reéions. Ab |
For the present .purpose, the issue. concerning the 1ocaliiation of
cortica] processes 1is noé"a major con;ideratién. The relevance of
Luria's theory is that iéﬁngVides an alternative to an hierarchical
model‘df‘the intellect wh;ZH di;tinguiéhes between mental functions in
terms of stimulus complexity. In the Luria schéme,*tasks are ~
c]assitied according to the mode of solution requirements, name]y:
-whether they call for the s1mu]taneous or success1ve ordering ‘of input.
The parallel- sequent1a1 process d1st1nct1on does not imply that task
so]utnon strateg1es are h1erarch1ca1]y arranged, rather, these modes
ére seen as béing parallel and mutually fnterdepeddent Further

evidence pointing to this coding strategy distinction .is presented in

the following d1scuss1on

‘Factorial Evidence for Coding Strategy Distinctions

Spatial versus verbal ability -

v\ According to I. Mcfarlane—Smith (1964), 'the abilities of the mind ,
are essenttally bipolar' (p. 298);"Fdllowing Britishltradition, he

' cgnteives'df human abilities as being arranged hierarchically like a
famiiy,tree; Aftgr the removal of the general factor, tests.tend,to“
fa]i'intd two,méjorbgroups, namely, verbal and spatial. Smith cites
évidence sUpporting his contention that spatial and verbal abi]itiés .
are 1nverse]y related. | He p01nts out, however, that the corre]at1on

~ between verbal and spat1a1 tests w111 usuaiiy appear pos1t1ve due to.

the 1nf]uence of g,



Smith's thesis is that current educefional-practice over-
emphasizes verba]_abi]ity at the.expense of its psyehoiegicandprs%Ee:—
spatial ability. He argues that if teeching'methods were modified to
capitalize oﬁ‘the nteected spatial fqetqr, the pool of ability--and
the suecess rate at school--would be substantiai]y %ncre@sed.
Smi views spatial ability as an ability to perceive and retain
‘iﬁ mind(spatial patterns as an organized whole in contrasf to the
ability }to switch attention fEOm one jtem Eg another when pe;ceived
in tembora] succession' (p’:52) This distinction bears a remarkable
11keness to Lur1a 5 s1mu1taneous success1ve process d1chotomy
when Sm1th speaks of spat1a1 ability' and Luria, 'simultandpus
synthesis', they are in fact referring to the same phenomemon.] While
there is reason to suspect‘that-a similar }e1at10nship exists between
verbal ability and the:process of successive.syethesiéﬂ the parallel
is'not S0 obvioﬁs' . _ |
- The c11n1ca1 observatlons of Gelb and Goldstein (1920)2 prdvide.
the crucial link between spat1a1 abj]?ty and ' s1mu1taneous_synteesis'.
' “BofhvSmith and Luria refer to Gelbp and Goldstein's observation that, |
while some brain-injured patients were able to successfve1y differenfiate
the e1eﬁehtary pérts and details of an object XSUCeeSSive synthesis),
 they were unab]e to pepce1ve a conf1gurat1on as a who{e. In‘other words,
‘these patients revealed disturbances. in spatial ab111ty qr the process

bf simu]taneous synthesis with no cprrespondihg‘effect in their abiiity_
to identify the e]ementaryQCOhstituents or parts of the whole. |

@

>

e R . , . T .
]Sm1th\1s less inclined to venture from the visual mode. However,
he does agree that some tests (e.qg., "arithmetic, Shipley's Abstractions)
. in addition to convent1ona1 spat1a1 tasks do’ 1oad substant1a11y on the
spatial factor. :

ZCited by Lurid (1966a) and} smith (1964). v
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Gelb used the term 'synopsis' to describe the ability to perceive
a series of elements simultaneously as a sing]é whole, Luria (1966a)
~notes exp]icit]y'that the prdcess'of:'synopsis' is.idéntica1 to that
which he calls 'simu1tane6us synthesis'. Lastly, it seéms incbntestab]é’
that the term ?ynOpsis is synonymous with Smith's spatial abj]ityebr
‘the capacity to perceive and hold in mind the structure and pfoportidns
of a form or figure grasped as a whole' (1964, p. 6).

Like Luria, Smith claims that many abi]it{es have a measur; of
cortical localization and that circumscribed lesions result in a
'predlctable impairment of funct1on In égreement wi th Luria Smith
cites ev1dence 1nd1cat1ng that 1es1pns of the posterior d1v1s1ons of
the. dominant hemisphere (left) result in defects in spatial. and | ’
mechanical ability. Fhrthqr, a centfe for articulate speech {s
 , situated in the anterior divisions of the left cerebral hemisphere for

.90 pefcenf of the pobu]ation.v* ‘
In addition to thé'anterior-posterior functibnal-disfgnctioﬁs,'the- 
: contenffous.issue'of localization of{function'is further confused by
the proB]em of laterality. While Luria exp]icitly»states that his
6bservations are limited to the(gomjnant hemisphere, cher 1jvestigators '
(cf MﬁFie 1961 Costa & Vaughn; 1960) claim that right hemispheric
.‘1es1op?—d1sturb spatial- ab111t1es whereﬁggﬁeft sided lesions, are' |
associated with language disturbance. Moreover, this is true regard]ess

of handedness“' Smith sweeping]y-cond]udes h1s rev1ew of cort1ca1

e 1oca]1zat1on by c1a1m1ng that almost any kind of’ bra1n damage is 11ab1e

~to result in a d1sturban¢e of spat1a1 ability. Th1s pos1ﬁ{gn para]]e]s
that implied by Cattell (1963) and Wechsler (1958). S

4

, | \
0f central importance to the present investigation is Smith's
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'hypothesis that the bipolar verbal/spatial tactor>oan/Pe regarded as
a bipolar mode of attention. In this scheme, the positive verbal
loadings represent a 'diffusiye' or fluctuating 'mode of attention
(successive synthesis), whereas the negative.spatia1 1oadihgs represent
a mode of attention which Smi th designates "fixative' or 'concentrative'
(simu]taneous synthesis ¥, o | ‘
Ear]ier,‘Spearman and Wynn Jones‘(]950).exoressed.a similar
point of view ; Spearman noted that ’spatiaf’ tests can be performed
in one of two d1st1nct manners. One he ca]]ed ana]yt1c in the sense
that attent1on f]uctuates from one -element of the f1gure to .another,
The other mode of operat1on is re]at1ve]y synthet1c in that the
figures or their constituents are menta]iy grasped in much 1arger units,
or ’who)es'. . | | | ’
Smith cites the Memory for Designs test to'111ustrate the
d1st1nct1on between d1ffus1ve and. fixative modes of attention. . He
c1a1ms that peop]e who have the ab111ty to form and retain Jmagés
readily will fulfil the requ1rements of this test more_eff1cnent1y byi
a fixative mode of attention. ‘Haming fiiated the design‘in mind, these
: 1nd1v1dua1s reta1n the f1gure as a comp]ete gestalt and experlence no
d1ff1cu1ty in reproduc1ng the f1gure in its correct prooort1ons ’
eConverse]y,_the»people who form v1sua]‘1mages,wjth difficulty are best ‘
sermed by‘a diffusime'atténtiona] mode. fTheir Strategy would he to
' >glance at d1fferent parts of the ftgure on exposure and attempt to |
remember as’ many deta1ls as poss1b1e Das (1972). 1nferred a similar
'_ process d1st1nct1on in. the performance of Memory for De51gns test 1n
a factor analytic study |
: tur1a (1966b), “in reference‘to Kohs BIochs, mentions_an jdentioa]'”

-~
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process distinction. He notes thotAthis task can”be solved using
either a simultaneoUs (fixatiVe) strateéy or in a less efficient. manner
whereby the SubJeCt defines the task as a ser1es of success1ve Tinks
:(d1ffus1ve) : f .

fn h1s comprehensive dlscuss1on of spat1a1 ab111ty, Smith .is less
1nc11ned than Lur1a to venture beyond ‘the v1sua1 rea]m Luria (1966a,
1966b , ]970) however, finds evwdence for simultaneous synthesis in n{‘
apparent]y distinct cogn1t1ve or,behav1oura1 processes as, for examp]e\//
or1entat1on in space ar1thmet1ca1 computations and coping w1th the’
comp1ex1t1es of grammar. PerfOrmance 1n these domains is 1nt1mate]y
L\related through a. dependence on a common cerebral process namely,

j\s1mu1taneous synthesis. Desp1te Sm1th S caut1on the fo]]ow1ng passage

from his book Spatial ab1l1ty, Jllustrates the essent1a] agreement

between the two researchers

If subsequent research should conf1rm that tests such -
as (Sh1p]ey s) abstractions, number series and: arithmetic
. reason1ng do genuinely involve a substantial amount of
ks it:will-he necessary to extend our conception of the
> spatial factor to embrace abilities to perceive and
. recognize patterns which cannot be.considered to be
. spat1a] or geometv1cal in any sense. (p. 213)

‘Das - 1nferred process d1st1nct10n. g_“-. S R S

K4

Fol]ow1ng Luria, Das (1972 1973a, 1973b) has recent]y proposed a}
s1mu1taneous sequent1a1 c0d1ng d1st1nct1on as an a]ternat1ve to Jensen's
‘broad categor1es of reason1ng and memory L1ke €m1th (1964)f Das bases
h1s theory on the results of ?actor aha]yses Moreover, the conc1us1ons‘
:drawn 1ndependent1y by. both these researchers po1nt to 1nd1v1dua1
_dlfferences or preferences in. modes of’ attent1on wh1ch are mutua]]y :
:support1ve \ Wh11e Sm1th d1st1nuu1shes between a 'f1xat1ve versus

'd1ffusvve mode of attent1on Das labels these two processes as -

/

pd
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'simu]taneous' and fsuocessive' syntheses.
| The two modes ot tnformation integration were first posited

following a compar1son of ab111xy patterns in MRLmatched norma] and
retarded ch11dren (Das, 1972) The test scores were factor ana]ysed
for each group and two common factors emerged. vAt'first glance, the
factors extracted resemb1eldepsen's Level I and Level II or memory and
reasoning. For hoth‘samples, Auditory Recall (Leve] 1) loads, highly on
factor II ewhﬂe Matrices (Level II) loads on factor I. |However,-if the
factor 1oad1ngs for al{ tasks are cons1dered this interpretation seemed
1nappropr1ate due to observed 1oadjng disparities on some tasks. To
i]lustrate;‘the Visua]’Short-Térm Memory for digits;—whjch at face vaiue
" might be expected to invo]ve.predominant1y factor II or the memory N |
component--revea1s a htgh loading on factor I for'norma1s, whereas
retardates appear}to employ both components‘equally; Retaining Jensen's
Leve] I-Level II’distinotion,’it appearsithat invso]ving this.task
normaTS USe'reasoning énd retardates memory for’remembering*the digits.
'Obviously,'SUCh an'interpretatton is contradictory; hence, the two
factors cannot be cons1dered as memory and reasoning. - It was. suggested
“ that the d1spar1t1es within tasks between the norma1 and retarded groups
represent d1fferences 1n the actua] modes of process1ng 1nformat1on

The s1mu1taneous sequent1a1 d1st1nct1on prOV1des a more appropr1ate“’
'nltabel for the-two factors The two marker tests Raven s Progress1ve
Matr1ces and Aud1tory Ser1a1 Reca]l prOV1de respect1ve1y, the purest
| measures of s1mu1taneous and success1ve syntheses " The Matr1ces test
1s presented v1sua1]y and requ1res s1mu1taneous synthes1s for 1ts i
';:solut1on. On the other hand Audwtory Recall obv:ous]y depends on” ‘
‘:"sequential,cod1ng. Some;tests in the battery may be descr1bed,as ‘mixed"

‘4since:these_haue;1oad1ngs‘on both factors.v’it_may imply_that either or



both strategies may be used according to an individua]fs preference.‘
~ For example, Smith (1964) points out that‘Memory‘for Designs test-
(MFD) may be coded successively where' the person glances at the parts |
of the exposed figure and mentally 'stores' for reproduction a
successive“series of pencil lines. | The alternative mode would be to
'f1xate the des1gn in m1nd and reta1n the f1gure as a comp e gestalt;
' nThe factor loadings 1n Das' study 1mp11ed the same dlst1nct1on In the
case of V1sua1 Short Term Memory and Cross-Modal Coding (CMC), the »
: normals appear to employ a d1fferent and- presumab]y more efficient
strategy whereby the e]ements of the task are represented predom1nant1y
as a simultaneous spatwa]yscheme. In the CMC task, the-ch11d is
presented‘with‘a pattern of l’beeps and is subsequent1y required to
' 'v1sua11y 1dent1fy the audwtory set firom three s1mu1taneous1y presented
R dot"patterns For th1s task norma]s code the aud1tory pattern
's1mu1taneous]y as a spat1a1 representat1on whereas the retardates use Pv
a m1xed strategy where they 11tera11y compare the memory of the;tempora]1y¥
constructed aud1tory set w1th the v1sua1 patterns | o
In the same. study, Das found no ev1dence to support certa1n -ﬂ
‘theoret1ca1 pred1ct1ons arls1ng from Jensen S theorv | In the
h1erarch1ca1 mode], norma]s wou]d be . expected to demonstrate a greater ‘
ﬂ_'relat1ve super1or1ty on reason1ng tasks than the retardates. but for the
‘ memor tasks, such as Ser1a1 Reca]] the1r super10r1ty w111 be reduced
‘Das’fdund that 1n compar1son to norma]s, retardates were equa]ly ,ﬁy
' hand1capped 1n both reason1nq and memory tasks | |
v; ;;;;; In subsequent research Das (]973a) has extended the qenera11ty of 'fei

"the para11e1 sequentﬁa] process d1st1nct10n 1n de§tr1b1ng d1fferences

,n1n prob]em so1v1ng strateg1es of Canad1an and Ind1an ch11dren : Thef}';

/
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factor ana1yses'for these sampTes are presented in Tables 1 and 2. For
:both ana]yses, the three factors correspond1ng to s1mu1taneous,
rsuccess1ve and speed are labe]]ed to fac111tate d1scuss1on For'the
Edmonton samp]e,an additional factor resembling Vernon S (]969) vfed’
factor emerged Thishfactor ha5>1oadinds'on IQ,‘Reading and . Math
Achievement For the 0r1ssa sample the IQ and Ach1evement measures
were not ava11ab1e |

With one notable exceptton, the tasks.definingwthe three commonz;
factors “Toad consistently acro$s the cuitural‘groups; Matrices is.an
exceptton.v For the Orissa sample, .this task 10ads'substantia11y on both v
the simuTtaneous and sUCCeSSive factors‘ Th1s 1nd1cates that for these
children both processes are used to some’ extent Das squests that this
' need not be an unacceptab]e assumpt1on if one takes note of the ‘
d1fferences in cu]tura] env1ronment In contrast to Edmonton ch1]dren, o
"chlldren from Or1ssa are reared in a schoo] and soc1a1 Iearn1ng |
' env1ronment where sequent1a1 modes of th1nk1ng are more heavily
,emnhas1zed As a- consequence they are more: 11ke]y to show preference‘~
| for the . success1ve mode These f1nd1ngs supportvthe<hypothes1s that =
h‘cultura1 pressures can and do mod1fy 1nd1v1dua1 preference for e1ther |
mode ., The fo]]ow1ng d1scuss1on prov1des observat1ona1 ev1dence for
cultural]y 1nduced strategy d1fferences ‘_l f»h_f 5 S . ; o
_Less-Djrett_Erﬁdence:for)Simpltaneous;SuccesSiVe;Strateotes

-

PR

- In a Cross- cu]tural compar1son of ch11dren S coqn1t1ve processes,
- Dart and Pradhan (1967) prov1de an examp]e of the s1mu1taneous succe551vev_p
"d1chotomy. Amer1can ch11dren from a Hawa11an c1ty and rura] Nepa]ese f
{;chlldren were asked to sketcb freehand maps show1ng how to get from the1r'

,vhouse to schoo] A map represents a1:1 correspondence w1th rea11ty and



27

| Table 1* T
Rotated Factors (Varima;:j;Zr Cogn1t1ve and Ach1evement Tests
: : Edmonton Sample (N = 60) -
Variable _sdéc,'-' & | Sim. SpéZd_
1Q (from school records) 347 = 793 204 045
~ Word Read <130 ’-320 045 -879
Matrices 8l 384 740 200
Figure Copy * - 162 157 674 004
Memory for Desigps 178~ -055  -830  -162
~ cross il 457 059 433 423
© Visua 1 760 034 - “.J28 . 462
Seriall - 896 355 042. 013
" Free Re§ F' -, &8 340 . 004 019
~ Reading MEent . 18 . 851 100 266
. Math AchiflEnt 161 . 8a4 28] 152w

Variancezf | "'I ~:‘ . 2,684 2,590 -2.029 i T.328 'V

o *Fro;g Das, J P Structure of cognltlve ab111t1es:
~evidence for simultaneous and successive processing.
Journal of Educat1ona1 Psycﬁp]ogy, 1973 (1n g1) ss)

. rv/_ - ’ -
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Tab]é’z*

Rotated Factors (Var1max) for Cognitive Tests:
‘Orissa Children (N = 90).

S f?f‘ 1 1o

Yaf1ab]e e ~~ . Sim.  Speed Succ.
Word Read . _om 830 - 032 :
Matrices 6. 253 433
Figure Copy - 80 ‘278 -112 *
Memory for Designs S -e09 M -037

CCross-Modal Ceding . 206 -640 233

. “Visual STM . -013.,”;-175 .éié:_‘“W[;f“

AR ¥ 7/ R B 282—~—1—099“‘“"““*"“
S

Variance

R *From: Das, J P, Structure of/cogn1t1ve ab111t1es
_evidence for s1mu1taneous and successive processing.:
: Journa] of Educat1ona1 Psycho]ogy, 1973 (1n press)
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| yet it ts'an abstraction -The observattonjpertinent to this discussiOn
“1§ that un11ke the spat1a1 representations typical of the Amer1can
’ch11dren, the maps of the Nepa]ese chi]dren denote the - process of
A'go1ng from one p]ace to the other, not the spat1a1 relat1onsh1ps 15?
descr1b1ng a map, whether verba]]y or graphically, Mepalese: ch11dren
vpemp]oy a sequentlal rather than a spat1a1 or sxmu]taneous strategy The
authors suggest that th1s manner of th1nk1ng may extend far beyond mere , .
':-map mak1ng In fact by draw1ng a para]]e] between the cultura]
,env1ronments of hepa] and Ind1a in compar1son to Hawa11 and Canada Das f
-(1973a) prevaous]y c1ted factor ana]yses support th1s content1on
V1ewed 1n the context of child rear1ng practlces and exper1ences in
,'school1ng, these 1nd1ngs bear 1mp]1cat1ons for the present study L1ke :

/

y'Das, Dart and Pradhan ascr1be the observed strategy'd1fferencesvte¢'

-'env1ronmenta1 c1rcumsta ces: ey po1nt out that a]though a]] cu]tures

~'se of abstract1on 1n speech wr1t1ng and: re11g1ous symbo]1sm, a]]

S

R

abstractlons are not amenable to observat1ona1 ver1f1cat1on Accord1ng

Q

~to- these researchers, the source of know]edge for rura1 Hepalese ch11dren>;
»o1s a c]osed body, 1t stems from author1ty rather than observat1on. and - ‘
':the schoo]s wh1ch they attend perpetuate th1s ait1tude by re]yfng heav11y‘—~~
h,on rote memory Rote 1earn1ng demands 11tt1e understandfng or conceptu-
¥2a11zat1on and’asga consequence serves to. 1nh1b1t the deve]opment of

) abstract1ve and general1zat1on sk11ls In short the wr1ters are 1mply1ng
’nthat 1earn1ng en@%ronments whlch emphas1ze abstract causa] relat1ons

h rather than sequent1a11y b1ased rote 1earn1ng favour the deve]opment of

;s1mu1taneous modes of spat1a1 representat1on

P

,;o:?; Th1s exp]anat1on 1s oon51stent w1th Love]] s (1965) hypothesizedf-

y strategy d1st1nct1on 1d conceptua11z1ng spat1a1 re]atwons he"arggesh.

e
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;/tasks can be performed in at least two distinct modes which indicate
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that space may be‘concretely represented whereby elements are linked to

is characterized by a stereotyped’sequential route corresponding%to the _

i

strftegysemoioyed by the rural Nepalese children. In contrast, an

abstri¢t or internalized spatial representation is a more efficient

- mode nce it is'subject to mental operations. ’This strategy is

exemp11f1ed by the American group in the Dart and Pradhan study. An
internalized spatial scheme lends itself to a s1mu1taneous survey of
re]at1onsh1ps enab]1ng the subJect to detenn1ne,.for example, the

shortest poss1b1e route between two des1gnated p%nnts

Summary,ofgﬁvidence Indicating Process Differences

N

a- The evidence presented up to this point suggests that cognitive

‘simultaneous and successive integration of information. The supporting

evidence for process distinctions comes from both correlational

analyses and clinical observation. Taken co11ective1y, it would seem -

that Jensen's Level II, Lur1a S s1mu1taneous synthesis, Vernon’s g+k

Smith' S spat1a1 ab111ty and Cattell's g_vrepresent ana]ogous ab“}nt1es

'However, their contrasted ab111t1es, namely, Leve] I, successive

Synthes1s, v ed, verbal ab111ty and g_, cannot be said to share the
same communa11ty ‘except in the rather vague sense that these latter

abilities -appear to'belin varying degrees,memory dependent. The

3

'ievidgﬁce‘for simultaneous and successive processing distinctions is

-

. .. . o . . ) t . . . . . ,‘— * R o
-actions or a chain of associations and memories. Such a representation

.

basedﬁbn‘statistical'and clinicaf analyses (cf. Das, 19]@5' Luria, 1966a;

'Smftn, ]964) The two modes can be regarded as 1nd1v1dua1 “difference

variables. nF nd1v1dua1 may d1ffer apprec1ab1y in h1s perforggnce in
e -
either mode and demonstrate preference~for one mode in solving a

T, "‘, ~ .
W - ¢ - . : .
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- cognitive task. The individual's preferences, however, could be a

reflection of cultural and environmental factors.

3

Environmentd] Influences on Cognitive Task Performance

Language sty]e di fferences between soc1a1 c]asses representsa

content1ous issue. Accord1ng to S1nc1a1r-De Zwartz (1969), the

- Piagetian approach cons1ders motor action as the source from Wh1ch /”
mental operat1ons emerge Language is cons1dered mere]y part’of total
cogn1t1ve development anJ is not.a cond1t1on for the appearance of
1nte]1ectua1‘operat1ons. \

In contrast to this position is the notion that language is,ot
cr1t1ca] 1mportence in shap1ng cognitive deve]opment (cf. Bernstein,
1961, 1965; Vygotsky, 1962 Bruner et al., 1966; Lawton,_1968 Vernon,
.1969).  Bruriet and his: col]eagues depart clearly from the P1aget1an
view. They stress the jmportance of the internalization of language as

'techn1que or too1 cruc1a1 to the individual's progress1on to
Piaget's 'formal operat1ons or symbo]wc thought .Bruner hypothes1zes
~ that the functional r01e of 1anguage is intimately influenced by
-schpoling.‘ Fol]owing°Vygotsky'(19623, Bruner¢3rgues that schooling
forces the child to_use language in the absence of immediate referents
ahdhhowhere is this proce;s more apparent thén in the'case;of written
1anguage. School1ng promotes psycho]ogwca] re]at1v1ty by»break1ng
‘downrthe child's 'realistic' ‘world v1ew where a word is considered as
| real’ as the object for which it stands This process ofcﬂssoc1at1on
of thought from immediate referents enab1es symbo11c act1v1ty to occur

i

in the absence of concrete rea11ty and for thought to be in terms of

.

poss1b111ty rather than actua]1ty

. " _
A1though 1t has not yet been estab11shed whether a particular type
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of schooling is more favourab}e‘tﬁan another, there are clear
1ndications that schooling promotes mental development. Bruner (Bruner
et al., 1966) cités a series of éross—cu1tdra1 stpdies of Mexican,
Alaskan Eskimo and Wolof children in Senegal in support of his
schooiing-]angqége ihteréction hypothesis. Schooling emerged as the
most important single factor influencing.pefformance on Piaget;type
deve]opmental'tasks. Similarly, Schmidt (1966) found the same
» relation between schooling and performance on, among other measures,
Mat}ices;

A recurring environmentalist theme is that children with 1imi£ed
exposure to schooling and/or appropriate adult modeié (cf. John &
Goldstein, 1967;'Bandura, 1969; Staats, -1970) build up skills largely
at the enéctive 1ex¢1. The 1ong¢r}a child 6pefates in these limited
modes , the‘more'diffiéu1t it is .for him to move on to symbolic thought.
In a highly simplified sense, this position concd;s with Berﬁsféin's
theo;yﬁ

Bernstein (1961, 1965) has greatl]y influenced research on the
topic of SES,. language code and ability differences. He ideﬁtifies'
and contrasté an 'e]abokéte' 1angdage code with a 'public' or |
'restricted' code. These codes are respectively the predominant modes
of the middle and Tow.SES groups. Low SES children are largely confined
fto a restricted 1anguagé code, whereés their middle cléss'heers are
able to operate in‘both{ The elaborate code pﬁomotes the ability to "
sustain attention. It is characterized by'the:prec{se descriptibn of
experienées and feelings and lends itself to the analysis of relation-
;shipégi In contrast,.fhe Festricted code 15 moreoconérete%hnd o
disconnecéed. Much'meaning is jﬁparted By redundant emotioha]]y

reinforting phrasés and nonverbally through geStures. Like infant



speech, it§ main function is to expréss feeling and foster social
éolidarity with the listener; it emphasizes the present rather than the
past or fﬁture. It is inefficient for tracing cau;a] re]atisns and
does not readily provide a medium for Piaget's formal operations.

~ A further effect of SES_]anguagevcode differences concerns the®
relationship between the home and schoo]. Invariably, schoo]ﬁng is
conducted in the elaborate code by teacher§ who are either from the
middle class ranks or who have adoptéd middle class speech and values.
Thus, for the middle class child schooling is 1h this sense merely
a continué%ion éf the home. .In contrast, the home-school re]ationéhip.
fér the Tow ‘SES child is one of discontinuity, and Lawton (1968)
regards this 1in§uistié inadequééy as a.cumulative deficit increasing
in magnitudé as school 1life progresses.

‘whereas 1inguists (cf. Baratz, 1969; Labov, 1970)'are inclined to
arghe that SESﬁ1fnguistiC~differences represent nothiné moré’than
different styles of speaking, Bernstein has demonstrated that the
differenées"betﬁeenﬁghe-é1aborate and restricted codes transcend mere
differénces in d{a]ect. He compared mfdd]e and working c]as§ boys on
the Go]dman~Eis]efxmea§ure of verbal planning and found fhét the two
coqes are”associatéd with qualitative differences in verbé] p]anning ~
: \oriéntations.‘ Unlﬁké_their middle c]ass‘SES countekparts,'boys '
operating in the restficted gode were characterized by 'short ruh'
_searches in their verbél planning operationsi. Moreover;'fhis
relationéhip Qas indepeﬁdent of bothhverba1 ahd~nonverba1vIQ. Thgée

findings are supportive bflthe supposed workiing class' intolerance of

-

. ambiguity and.delay (K]eiﬁ, 1965).
. \\ - - . ’ ‘l\\ Y -
Be?h&te1n cons1stent1x finds that work}ng class boys are

B |
Y !
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re]atively much less handicapped on extravarbal in contrast to verbal
measures. - Additionally, academic attainment ig closely related to
verbal ‘test scores. The SFS~dis;repancy between verbal and nonverbal
IQ is a common finding. Jahoda (1964) selected groups of middle and
; low SES boys agfd ten and fourteen and matched them on Matrices scores.
The vocabu]ary,pf the middle class group was significantly superior at
ten years and the difference increaséd in magnitude during adolescence.
This finding tres in‘nice]y with the 'cuhu1ative deficit' hypothesis
'(Berqstein;_1961; Deutsch, 1965; Lawton, 1968).. Bernstein argued that
the workfng class verbal-extraverbal performance discrepapoy represents
either a cultural factor or that ]oQ SES children are geneticaliy
deficient in their abi]ity to function in the verbal medium. He
concludes that‘considering the w0rk1ng c1ass child's relafirely
deprived 11nguvst1c env1ronment the first a]ternat1ve is more 11ke1y
Other stud1es support the 1ow SES 11ngu1st1c deficit hypothes1s
Teasdale and Katz (]968) compared-m1dd]e~and low SES sax-year-o]ds on
the I11inois Test of Psycholinguistic Abilities (ITPA). The middle SES
oroup'significant1y outperformed their iow SES peers on all fire verbal
subtests ‘but on on]y one of four visual- motor subtests In a similar
study, Karp et al. (1969) adm1nistered three verba] and flve extra-
verba1 tests to subJects aged eleven to th1rteen years. These~
\1nvest1gators found sign1f1cant SES d1fferences in favour of the upper
| SES children on. all three verbal tests but for on]y one of the
perceptual d1fferent1at1on tests. T
| Bernstein is not w1thout his detractors.‘iAs previou51y mentioned,
tpe'Piagetian approach does'not’consider laoguage.as a,condftion for

the appearance of inte]]ectua1 operat1ons Baratz (1969)‘notes that

SN ?
f»
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Bernstein's theor} 'violates the basic assumpt1on of many linguists
~ that anything can be said in any 1anguage (p. 891). Further, both
~ Labov (1970) and Baratz (1969) have presented evidence 1nd1cat1ng that
- sociolinguistic dlfferences reflect discrepancies in surface form
rather than underlying lagic.

L;hton responds to this argument by pointing out that, 'Although
it 1s'genera11y accepted that "Anything could be said 1n‘any'1anQUage“
it is still unquestionab]y the:case that it is ‘easier to say some

~ things in some languages' (p..157)._ Also, Bernstein argues that a
given code does not of itself confine the user toha particular level
of-cognitive}deve]opment. ARathen, it exerts a channeling influence on %

i thought processes. Specifically, the distingudshing difference,between 2
the middle and working class child is not merely one of surface form,l
but a sensitivity to a way,of organizing and responding to experience.

In'summary, there are indications that the 1inguistic enVironment

. \of Tow SES ch11dren is more 11ke1y to -be associated with the v:ed
| nather than»g_and k:m factors (Bernstein, 1565{_Teasda1e & Katz, 1968

/ Vernon, 1970).*/However, unlike the genetica]]y.baSed'Levels theory,

| thenenvironmental position does not provide'a consistent model for‘

predicting7SES djfferences‘in‘cognitiVQ task perfonmante,

- ‘Bruner (Bruner et al., 1966) and Schmi‘_dt (1966) point to the

: _influence‘of-schooling on mental development. Schmidt's findings hane
d1rett re]evance for the present 1nvest1gat1on He~found'that sehooling
does 1nf1uence performance on Matr1ces which suggests that the k1nds
of reason1ng sk1115 demanded by this task are not immune to cu]tura]

influences as Cattell (1963) claims. A]though there is probab]y,no

“such thing as a cultuhev'fair' test, there are ou%te clear indioations -

"~

b
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tHét some tests are more culturally loaded thqn others. Peabody
Picture Vocabulary has been described as such a measure (cf. Matheny,
1971; De Lacey, 1972). Thus, with increasing schooling, low SES
children may ‘be expected to be relatively less handicapﬁed 66 Matrices

" in contrast to Picture Vocabulary.

-



" CHAPTER III
METHOD- AND PROCEDURE -

Subjects

Ny
‘

After an 1n1t1a] survey of Edmonton pub11c schools, 120 -boys were
. se]ected from Grades ] and 4, 0n1y boys were 1nc1uded in the study.
Vernon (1970) mentions that cause-effect relationships appear more
straightfonﬂard in the male sex thh respect to sex differences in
“test taking behariours» Each age level was partitioned into &wol
equal groups (N .30) by means of B]1shen (1966) ratings to yield two
discrete SES groups.

Grade 4 high and Tow SES groups were selected on the basis of
Lorge Thorndike'Verbal IQ with the qualffiéation that all partiCipants
had 1Qs below 100. The corresponding Grade 1 groups were matched on
thg)Metropo11tan Read1ness Test with the requ1rement that an 1nd1v1dua1 S

.‘score may not exceed the fiftieth percent11e. These restr1ct10ns were
,1mp1emented to test Jensen S hypothes1zed cross over phenomenon

| dep1cted in F1gure 2. Jensen (1969) notes that 1ow SES or depr1ved
ch11dren are much 1ess ‘handicapped in’ Leve] I than Level II abilities.
Moreover, he states spec1f1ca11y that h1gh SES ch11dren thh IQs 1ess
dthan 100 do 1ess we]] on Leve] I -type tasks than 1ow|SES ch11dren of

fthe same IQ range

In add1t1on 0. these con51derat1ons; restr1ct1ng the IQ range |
wou]d have the effe of part1a111ng out the 1nf1uence of genera]
1nte111gence It is genera]]y conceded that h1gh SES ch11dren perform
better than 1ow SES ch11dren on standardized IQ measures Thus, E
v performance dlfferences between SES samp]es m1ght be attr1buted so]e]y

37 '
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to general aBility; Notwithétanding-dehseh'é findgngs, cqntro]iing
for'IQ should embhasiie 'process' rather than ‘'level’ differenCesz |
‘between the experimenta} groups. | |

| Tﬁe descriptive characteristics of the different sampies are

Y

presented in Tables 3 and 4 for Grades 1 and 4, respectively. With the

Table 3

Summary Data for Grade 1
 Low andrHigh SES Groups

e ; » Low =~ ’V-High
Variable . L ——— : s
o : Mean  Std. Dev. . Mean  Std. Dev.
Age (months) . 7847 433 74.20.  3.40
Blishen Rating 33.06  4.90 61,93 7.69
‘Metropolitan - - 47.70 . 5.21 48.43  5.75
- Table 4

Summary Data.FérvGrade'4:
Low and High BES Groups

i
‘

S Low . High
Variable - v ———— - '
: - "Mean. - Std. Dev... Mean Std. Dev.
Age' (months) « 13.87  4.02  113.93  3.12
‘Blishen Rating 3413 534 6453  8.68
Lorge-Thorndike VIQ:  90.07 ~ 6.93 92,93  5.16

“Lorge Thorndike PIQ - 98,63 . 8.03 .  97.63 12.45

Y v v o
TV e _
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exception of Blishen SES ratingsbﬁh% stgnificant‘differences between
the two SES levels were observed on these measures at either grade
Tevel "It is noted that in seTect1ng these samples it was far more
difficult to find high SES children meeting_the IQ'requjrements outlined
above. In fact, it was necessary to canvass a total ot ftfteen schools
before ‘a suitable samp]e of 60 high SES children who hadlcomparable IQ&

- Wwith Tow SES children was obtalned No such problem was encountered

L
-

for the low SES groups.
Tasks

- The test battery was composed of‘tasks suitable for both age -

levels in order to evaluate deveTopmentalxdifferences in TeueTvof R

performance and oroblem‘soTving strategies. ,Testjn;'was conducted/at .D
vthe schools Where the participating children attended. Each chde was
“tested over four half-hour sessions and the sequence of administration
| was thelsame for-all children. <With the except10n of Matr1ces and
F1gure Copy1ng, aTT tests were g1ven 1nd1v1dua11y

Tasks were seTected to meet two cr1ter1a name]y, that they

(1) represent measures of. Lur1a S s1muTtaneous and success1ve syntheses; -
(2) correspond to Jensen' s Leve]s 1 and II and 1ntermed1ate points aTongd’

the h1erarch1ca1 continuum,: The tasks in the f0110w1ng descr1pt1on are

v~c1ass1f1ed 1n terms of Lur1a S d1st1nct1on

Measures,of SimuTtaneous‘Synthesjs AR

’ Raven s CoToured Progress1ve Matrices: (RPM)

B LRaven 5 Progress1vevMatr1ces (RPM) is a w1de1y used test dev1sed

r -fa1r measure of reason1ng ab111ty The test cons1sts of

th1rty s1x t sks 1ncreas1ng 1n d1ff1cu1ty The tasks are v1sua11y
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presented as a sequence of patterns with one piece omitted. The child
is requlred to compTete the pattermn by seTect1ng the appropr1ate match
from a series of given aTternat1ves.: RPM is a common]y used.anstrument,(
in cross- cuTturaT comparisons and serves as Jensen's cr1ter1on measure
-of Level II abilities. ) According to Lur1a (1966b) the tasks requ1re
s1mu]taneous synthes1s for their soTut1on Luria's, general f1nd1ng |
is that pat1ents suffer1ng from 1es1ons of -the 0CC1p1t0 parletal

'd1v1s1ons of the cortex manlfest noticeable shd@tcom1ngs in the1r
performance on thxs test. Such pat1ents concentrate;on only one
aspect of the stimulus array and are unabTe to 1ntegrate the necessary ’

»

spat1aT re]at1onsh1ps to effect the correct response

P

hifgure Copy1ng Test (F@ﬁ? o '_ : 2,~"': f_‘

This. test was developed by I]g and Ames (1964) as a. measure of
deveTopmentaT readiness. . The child is requ1red to copy ten f
geometr1ca1 forms increasing in TeveT of d1ff1cu1ty The copywng
v requlrement removes any dependence on memory from the test The test
7:appears to be a measure of cogn1t1ve,development rather than perceptual
‘ motor ab111ty (Jensen & Rohwer, 1970) Luria (1966a) beT1eves that N
feask1ng a person to copy a series of geometr1ca1 f1gures possess1ng a
certaln spat1a1 orwentatlon represents one of. the sTmpTest forms of
js1mu1tanebus synthes1s - 7!F{ SR Ce Tl'};’ : 'ﬁ':f

-
A

" Memory for Des1gns (MFD) e | A 'vjf”' | "“;‘f - ;_;'T_
| Thns task was deveToped by Graham and- KendaTT (T960) przmar11y as'
) an 1nstrument to detect m1n1maT bra1n damage The cthd is presented
;v1sua11y with a serxes of flfteen d1fferent deswgns Each f1gure 1s

. presented 1nd1v1dua11y to the ch1Td for a\f1ve second v1eW1ng 1nterva1

e
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o

Subsequent1y, the ch1’ §s the design from memory on a blank

" 8-by-11-inch sh-ft of. nonses are scored for errors. It has
been used to d i » 4 from retardates (Ritchie & Bottler,
| 1964)\and amono‘ 4 s1ow from the average reader In the
present,studx ith s{ed so]e]y as a memory task- for designs.
~Thfs taskhloads hé ::the simultaneous fector in a]]_ana]yses

(cf. Das, 1973a, T:

Auditory Serial Recal
. ; ' ‘ L . : : /
Es were aura]]y presented with a series of |/

In this task subj8
. ToLe /

four'wordfsequénces. Iyg;d1ate1y foI]ow1ng each presentat1on the-
chlld was requ1red to vg
order. Responses are ; “Jor thelr ser1a1 correctness on]y hhe
otask can_be class1f1eii-svafLeve1 I measure and proaect1n§—from Das'

g(1972- 1973a; 1973b) find1ngs, 1t w111 Serve as an 1ndex of success1ve
synthes1s (aura] presentat1on m1n1m1zes the poss1b111ty of arrang1ng L

:»e1ements 1nto a s1mu1taneOUS spat1a] array)

”V1sua1 Short—Term Memory (VSTM)

: The task wag adopted from a test or1g1na11y dev1sed by E. Howarth'

'11y recall the sequence 1n the g1ven ser1a1.‘

'and J. BroWne of the Un1ver51ty of Albertax I“th1s task a ser1es of:j’

. "‘/
v1ewed for f1ve seconds, fo]lowed by a. two second fsller task of co]our
fnam1nq to preclude~rehearsa1 Nhen the st1mu]1 are humbers, the ch11d
- is requ1red to reproduce the d1g1ts on an empty grld 1mmed1ate]y

ifo]]oW1ng the f111er task Responses are scored for free and ser1a1

5 positlon., 'Q*“_ o d :f _‘";: S

DRSS

f1ve 1tem\§r1ds are v1sua11y presented for reca]] Each matr1x 1s }A)‘1

o



- The procedure is sllghtly mod1f1ed when p1ctures of obJects

USed as st1mu11- In- th1 - aseathe—method of reca1] cons1sts of

\

'select1ng match1ng opJects (pa1nted on’d1scs) from an array of nline
. \\
a]ternat1ves The ch11d manually p]aces his cho1ces on a gr1d board

Jbefore him. Lo

D1g1t Span - forward and backward (DS‘de bwdl

The tests were abstracted dwrect]y from the wechs1er Inte111gencei';
Scale for Ch11dren\(1949), D1rect1ons and—scor1ng/fellGWed%the———¥%jf~
procedure proposed by the test manua] The diglt ‘series were S
presented by means of a cassette tape recorder Jensen (1970) s1ng1e5'

out DS fwd as a good test of Leve1 I abq11ty and_ 1nd1cates that DS- bwd"‘
T -

wou]d 1nvolve some degree of LeveT II ab111ty by r1rtue of its -
| transformatlon_requ1rements. | 3,

[

o Other Measures

- X R . . . . -\;.

Cross—Moda] Cod1ngk(CMC)> L : f O

‘ The task was deve]oped by B1rch and Be1mont (1964)‘as“a-measure'

of audjéory v1sua1 1ntegrat1on and has been shown to dtscr1m1nate

Gy |- e
betneeﬁ ch1]dren of h1gh and ]ow read1ng ab11ity The test bears a

‘x

as1gn1f1cant genera1 re]at1onsh1p W1th IQ, suggest1ng that th1s k1nd of"
1ntersensory 1ntegrat1on may be one of the processes under]y1ng Y
adapt1ve or 1nte111gent behav1our The CMCg@ask samp]es the ab111ty

»'P’

to 1ntegrate and compare a temﬁ&ra]ly structured set of aud1tory

st1mu11 w1th spatTa]ly d1str1bﬁ1ed~yasual st1mul]. Speclfzca11y, the L
ch1ld listens tgﬂsound patterns and is subsequent]y required to df %
i {J . "<'“

‘ v1sua11y 1dent1fy the aud1tory set from three s1mu1taneously presented ?‘.[

.dot patterns ‘In Lur1a s terum, the task ls an 1ndex of success1ve— &

: AN e ‘ oL B
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.s1mu1taneous 1ntegrat1on Das (1972, 19}3a) ff‘;; that this test

does not 1oad consistently on“ETther‘h;s—sxmultaneous or success1ve N
factor The test is 1nc1uded in thTS study because of the amb1guous

,anature of its so]ut1on requ1rements.

‘Bridge Task' N |
A The map task was dev1sed by Farnham-D1ggory (1970) as a poss1b1e o

g -
- measure. of Lur1a s s1mu1taneous synthesfs but its va11d1ty as a

| measure of 51mu1taneous synthes1s has not been emer1ca11y estab11shed
The correct so]ut1on to this task 1s dependent on the ab111ty to
fgrasp spat1a1 re1at1ons from aud1tory 1nput. I
| "é In'th1s'task,.the‘chi1d Tearns to‘match stringsiwtth ptctographs
~'repré§ent%ng4»:a tfoéd?;.é‘*bridge' and‘au'riuer'}r when‘thevcnild has
learnt to reproduce the p1ctograph patterns from verba] 1nstruct1ons,
,}'e g., make a br1dge ) he 1s required to construct a pattern
“Tcorrespond1ng to the command make a brldge goTng across a»r1ver,:;
,withha‘road‘on eachuside' S1mu1taneous synthesxs can be sa1d to ;gi(v[a'

N

~have occurred when the symbo]1c patterns are co- ord1nated w1th the
_/:»,m.,v

-'g1ven relatxons Th1s would be demonstrated by the motor ac§? Nhere

7

,;'synthes1s has not occurred the f1na1 act wou1d be dwssoc1ated

"examp1e of a synthes1s failure would be. in the case where the < ﬁ‘i
_ arranges the e]ements of the task sequent1a1]y, e.g., br1 dge, ri Ver; %
v‘road rather than in the des1gn§ted re]at1onsh1p Farnham-D1ggory. th. ﬁ
"found that_chlldren who performed poorly on th1s task d1d ! not 1? ;, |
‘because they fa11ed to understand the terms across and 'ori each- s1de R
but were unab]e to grasp the tota1 spat1a1 re]at1onsh1p expressed by 1 e

"-the statement
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Word Reading and Colour Naming

2

TheSeetasks‘employ the Stroop (1935) charts. The names of four

primariggnlours {red, green, yellow and blue) are capitalized in
bt

black ters and occur ten times in random order. The child is

instructed to perform the task as qui;kﬁy as possible and is timed for
reading the forfy words. ®In the colour naming variant, coloured
strips rép]ace the written word. These tasks serve as marker tests

for Das' (]973a, i973b) speed factor. .

[4

| Peabody Picture Vocabu]ary Test (PPVT) wRF

PPVT is a commonly used test designed to measure verbal
intelligence (Dunn, 1959, p. 31). The.test provades anﬁIQ score and
,1S'easily administered and scored. In addition to-Matrfees,:Jensen
- (1969) has. used this test as a criterion measure of Level II ability.
r~Recently, performance on PPVT" has been Tinked with cu]tura] 1nf1uences

and it is 1arge1y for this_reason that the test is. 1nc1uded 1n the

battery.

) Some Hypotheses
e - | |

The review of 11terature in the prevaous chapter does not prOV1de
“ground for f1rm hypotheses regarding the performance of h}ghland Tow
SES groups at the two age levels. Only tentat1ve pred1ct1ons are
tendered since’, w1th the except1on of Jensen s research, there is
little definitive evxdence for supposing process differences betﬁeen
contrasted SES groups. The foT]ow1ng pred1ct1ons'can be-derived from
ear]1er research re]atlng to age and SES d1fferences in Leve]s I and
II ability. . '_: 7.4 ﬁfi | : | |

High‘SES children g?e é;peeted(;o be more proficient on Level fI-

- s . . e » . R »

[
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. type tasks. ‘Conversely, the SES d1spar1ty for Level I measures

' shoulq be m1n1ma1 and the d1rectxon of differences reversed to favour
the Tow SES groups. Jensen (1969) notes that low SES or culturally
deprived children are much less handicanped in Level I than in Level II
abilities, hence -his plea for tailoring the instruction of such
" . children to capita]ize'bn thejr Level I ability rather than their
conceptual weaknesses. Further, Jensen (1969, 1970) statee
specifically that high- SES children with IQs 1ess than 100 do less
(we11 on Level I-type tasks than low SES children fronythe same IQ \
: range. ‘The SES samp]ee\in this study are representative of these
categories.“ |

These hypotheses can be examined by analyses of variance

techniques where the SES peréormance_pisparit{esl%on'the fwo Tevels
of abi]ity nou]d ne represented staé%stica]]y by an interaction as
depicted in Figﬁre 2. Tne same hybotheses can be tested in terms of
correlations and regre551on 11nes aensen (1969) elaims that good
Level I ability is a necessary though not suff1c1ent cond1t1on for
the deve]opment-of Leve1.II, Th1s implies tha;,far fewer children®
wi]i‘fa11 in the bottom right quadrant of Figure 5 than in the d®er
three quadrants This means that the magnifude of thevcorre1at10n
coeff1c1ent bétween tasks correspond1ng to Level I and Leve] II ab111ty:
shou]d be greater for the h1gh SES groups ~ For the 1ow SES groups the
correSpond1ng corre]at1on w1]1 be §1gn1f1cant1y Tower or nonex1stent
In fact, Jensen (1968)’has obta1ned cerrelat1ons of .70 anq over and
20 and under in h1gh and low groups, respectively.

' Deve10pmenta11y performance d1fferences between the two SES

groups wil] befless marked in the younger age (Grade 1) than in the

7
Fa
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Aoner age group (Grade 4). Learning up to the Grade 1 level is bosited

to be largely dependent on the development of Level I ability (see
Fig. 6) which is 1n@ependent of SES. Jensen's (1970) hypothesized

growth curves would predict that by Grade 4,performance differences.

%

will be well established on Level II-type tasks since SES differences

in Level II ability become ihtreasing]y divergent 'as a function of

o
L 4

age.

Standardized intelligence measures will intercorrelate highly for

all samples since they supposedly tap reasoning or Level II ability.

‘ ,Simi]ar]y, the same relationshipé will hold for tests of short-term ,

_ # :
memory. Jensen's (1969, 1970) data based on factor analysis indicate

that short-term memory tasks tend‘to cluster together, whereas
reasoning and symbol manipu]étion represent a separate and largely
orthogonal cluster. ;

The facter analyses of test scores will serve as the major test
of theére1atire merits of the 'abi]ityt versus 'process' model. If

the. simu]taneous-successive process distinction represents a viable

-

individual difference variable, the’ fhctors correspond1nq to these
modes of thinking will be ]arge]y 1ndependent of standardized .
intelligence measures. Further, the simultaneous and §uccess1ve-tasks

discussed in the preceding section will serve as marker tests

" jdentifying the two modes of information integration.

Jensen's hypothesized growth curves for Levels I and II (Fig. 6)

prOV1de an alternative exp]anatlon for the env1ronmenta11sts

t

cumu]at1ve def1c1t'.aff11ct1ng Tow SES children. At hxgher 1evels
of schoo11ng, greater SES performance d1fferences would be pred1cted

"~ from theor1es based on(ﬁonegenetlc assumptions (cf. Deutsch, 1965;
_ \ ,

N\ 2
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Bernstein, ]965§ Lawton, 1968); Unlike Jensen's theory, however, the
netdre of these differences is less eﬁear1y defined. Nevertheless,
it is suggested that, in view of the environmenfa]ists' emphasis on
11ngu1st1c def1c1t proponents of this view would predict that Tow SES
children w111 be increasingly d1sadvantaged on verbally 1oaded tasks
(Bernstein, 1961; Jahoda, 1964; Golden et al., 1971).

Thus: the environmental‘cumnlative deficit position would
predict cogni;ive task performance differences which stand in direct
contradiction to Jensen's predictions, namely, with increasing'age.
low SES children will be less handfcapped fn nonverbal tasks.

| An underlying theme of éBYnent conceptions of mental deVéloenent

is that the ehi]d's cognitive growth proceeds fronhenactive or motor
beginnings to the complex symbolic level (cf. White, 1965; Bruner,
1966; Vernon, ]§70). In otner words , infellectUal development is seen
fas progressing from the concrete to the abstract. This view is‘
_reflected in Jensen's hypothesized growth'curves of Levels I and II.

Retaining.densen's Levels distinction, the ékctor eorresponding
to Leve] I snou]d account for more test vapjance in Grade 1 than in
Grade 4, since Level II ability in the yoanéer age group is on1y
‘beginning to develop.. With increasing age, abilities or protessinq
skills supposedly undergo greater differentiation (Jensen, 1970;
Witkin, ‘1962j Hence, strategy differences should be more marked in
Grade 4 children. o | o o

Beyond ‘the face: va11d1ty of the task requ1rements Luria's
‘analysis of s1mu1taneous and successive syntheses prov1des no grounds

for hypothes1z1ng strategy d1fferences as a funct1on of age ‘and  SES.

- Although Das (1972, 1973b) conS1stentTy f1nds similar factor structures
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’emerging from quite different samples, his age‘groups in all céses
parallel the older age group in this study. One of the major interests
in the present investigation is to detenn1ne whether the Luria mode1
can be mean1ngfu1]y extended to embrace an even wider age span and 1f
so, whether processing differences in the two age groups can be

identified.



. Grade 4, respectively.

v Q
. (CHAPTER IV

RESULTS AND DISCUSSION

The results of the study are presented and discussed in this -

~ chabter under éppropriate subheadings. Broad implications and an
integrationvof the findfngs ére dealt with in the following thapterh
The mean and standard deviatioq véTues for the experimental tasks are

givéh in Tables 5 and 6 for the contrasted SES samples in Grade 1 and

Y

T

Performance Comparisons of(SES and Age Groups

A1l COAmon variables for fhe two age and SES Tevels Weré

~ analyzed separately by two-way (Age x SES) ana]ysegtéf variance. The
rosultg of thése analyses afe presented in Table 7. On all performance.
' meésures Grade 4 children performéd at a superiof‘]eve] when Cdmpared
with‘thefr Grgde 1\counterpart51 Within grades, however, certainlsES

. performance discrepancies'arelapparent.v A Hescriptive aﬂa]ygis for each
signfficant findingf(oVer_angxggove age differences) is given in the

next section in order of tabular occurrence.

Raven's ColOured_Progreﬁéivé.Matﬁices

| The ana]ysisjindicates thgt‘the adéfége performance ‘of high SES
boys is SUberiof‘to that ofﬁ1ow SES boys at both age Tevels. When the
results are ana]yzedﬁseparately for each grade (;;tests), the mean

SES différénce is more-marked/atgGrade 1. The SES difference beiween '
Grade 4 grogps waé not signjficant (Q_QILTO). 'In-thé»preSEntfanalysis;

the F-ratio (SES) acquires §ignificance from the more pronounced

“disparity at the Grade 1 level. "At Grade 4, Tow SES boys in comparison
49 . | | |



Table 5

" "Mean and Standard Deviation Values for Grade 1
Experimental Tasks: Low and High SES Respectively

50

> , Clow High

Variable Mean  Std. Dev. Mean ~ Std. Dev.
Matrices 13.77 2.00 - 1537 3.21
Figure Copy 5.47 1.45 5.80 1.2
Memory for Designs 16.50 6.09. ~ 12.67  5.82
Cross-Modal Coding 7.70 261 663  3.31

~ Visual STM - dig 18.43 5.85 . 21.57 9.56

Word Read 9423 50.41 '70.90  25.10
Serial Recall 58:57  25.51 60.47  27.31
Free Recall S 7617 13.86 76,93  4.10
PPVT 1Q ©105.43  12.8 © 110,10 11.05
Visual STM - obj 1443 5.40 15.477 " 5.70
Colour Read - 60.60  22.75 . 59.27 2117
Bridge. Task C 2.40 1.22 2.43  ° 1.25
Digit Span - fwd 4.0 71 - &7 75

~ Digit Span - bwd © 2.63 76 .7 2,50 .82




ATable 6

Mean and Standard Deviation Values. for°Grade 4

Experimental Tasks: - Low and High SES Respectively

o

51

- Digit Span - bwd

. Low High
Variable Mean . Std. Dev. Mean  Std. Dev.

Matrices 25.57 4.24 26.93 4.87
Figure Copy 9.13 1.50 8.93  1.28
Memory for Designs' - 3.00 3.39 3.37 3.13
Cross-Modal Coding - 16.47 3.12 16.80 3.42
Visual STM - dig 47.83  11.98 51.87  11.27
Word Read 2437 3.3 23.53  3.95
"Serial Recall 84.73 = 9.84 86.30  10.87
Free Recall 90, 40 6.38 90.43  6.87
PPVT IQ° 106.20 9.35. 113.30  8.10
Visual STM - obj 23.47 533 25.50  6.06
Colour Read - 36.40 7.03 36.37  6.39
Bridge Task 3.50 .86 3.57 -~ 1.19
Digit Span - fwd 5.23 ° .86 5.57 .82
3.37 .61 3.40 .62
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Table 7

Summary -of Two-Way Ana]yseé of Variance
for Grades 1 and 4 (Age) and
High-and Low SES

F-ratio
Variable - 7 Age ‘SES Age x SES
N N P N
Matrices - ' o 292.22%* 4.71% <
Figure Copy - 184.87%% <1 1.13
Memory for Designs " 168.93** . 3.90% 5,73
Cross-Modal Coding 274 .64%% <1 1.50
Visual STM - dig 269.10%* 3.80* <1
Word Read o 129.06** 5.48% 4.75%
Serial Recall C, 5033 <1 - <]
Free Recall 45,70** - <1 o<
PPVT - raw - 275.58%* 8\A1%* 1.90
“ 1Q T 1100 - 9.40% <
MA o 268.02%* 7.05% 2.4
_ Visual STM - obj 86.42%%  2.24 <1
-/ Colour Read | 63.00%* <1 <1
“Blishen Rating _ [ 2.16 563. 70%* <
Bridge Task - 28.66%* - <1 <1
Digit Span ~ fwd ., 77.98* 1.94 <
Digit Span - bwd = ..~ 39.58** <1 <]
_**p_v=<.01 .



53

to their h1gh SES peers perform equ1va]ent1y on th1s task. These "

, observat1ons COncur with Schm1dt s (1966) f1nd1ngs 1nd1cat1ng that

performance on Matrlces is influenced more by schoo]1ng than by

. socioeconomic factors. Wore recent]y, Vernon (1973) ‘compared large °

* “samples of Grade 4 high and Tow SES children (N = 198) on a battery

,of;tasksiinc1uding Matrices and found no class difference on this

‘measUre.‘, - e .

: :Memory for Des1gns

: ‘interact1on are s1gn1f1cant At Grade 1, the high SES group made

at

Q., Al

For th1s task both. the SES ma1n effect .and the Age x SES .

fewer errors in perform1ng the - task rEqu1rements and is c1ear1y

‘vsuper1or to the Tow SES group. The s1gn1f1cant 1nteract1on ref]ects

. ot e U . . X N
a?fsmoothingkeffect' in ﬁerformance between Grades 1 and 4. At‘

Grade 4, the‘SES'differenee"is no Tonger apparent. In fact, ‘the:

'ddfferenoe s]ightly favours the. 1ow SES group.

~

Memory fo:b23§1gns and Matrices test scores are s1gn1f1cant1y _
t

corre]ated for h.age 1evels, 1nd1cat1ng that these tasks samp]e .

AN

; ana1agous ab111t1es The present data 1nd1cate that SES mﬁrformance '

f d1fference .on Matr1ces and Memory for Des1gns decreases w1th age

One way. of account1ng for th1s 1ncreas1ng congruence 1s in tenns of

the '1eve111ng effect' of un1form c]assroom 1nstruct1on mThe

'theoret1ca1 rat1ona1e for th1s hypothes1s rests on the prem1se that

-~

) the home env1ronments of the two SES 1eve1s may be more var1ab1e than

the c]assroom m111eu of a common sch001 system In;compar1son=to

,<Grade 4 SES d1fferences 1niperformance are’ more marked An Grade 1

ch11dren, who are/m1n1ma exposed to formal schoo11ng Schm1dt (1966)i

provideshsdpportﬁye\ev‘ '}the content1on that schoo11nq has a

“»
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1eve111ng effect on, cogn1t1ve task performance He compared ch11dren
varying in school entrance age on Matrices and found that performance
on this task was more influenced by the 1ength of schoo11ng.than either -

°soc1oeconom1c circumstances or chronological age per se. The'present

results 1mp1y that schooling rather than SES is the pr1me enV1ronmenta]
factor: - v -/

Visual Short-Term Memory

“High SES boys reca11ed';bre nuibers in their correct. ser1a1 ;-

position than low SES boys. ™ The: nons1gn1f1cant Age X SES 1nteract1on- |

indicates that the relative performance of the-two SES groups does not

-

alter as a function of age or schooling. In a s]ight1y_modified”form‘

of this task where the visual stimuli were pictures of - common object4,

~ rather than Arabic numbers, similaritrends were apparent bot'werelnot

significant; perhaps the object_recognitiOn”task was simpler than

digit recall. ., .

Stroop WOrd Read1ng

Th1s task is at’ face va11d1ty a measore of response speed since
‘the chw]dren were 1nstructed to complete th1s task as qu1cP1y as
| poss1b]e. In the ana]ys1s both age and SES main effects are -
sagnifﬁcant More 1mportant1y, the ana]ys1s revea]s a s1qn1f1cant
Age x SES 1nteract10n wh11e both high SES groups are character1zed by
a shorter response ]atency, the SES effect acqu1res s1gn1f1cance from
the 1nteract1on At the Grade 1 1eve1 1ow SES ch11dren are marked]y '
s]ower in compar1son to the high SES group By Grade 4, the SES :
d]fference is neg]1glb1e It is, obv1ous that at Grade 1 th1s task 1s -

1

measur1ng read1ng ab1]1ty in add1t1on to response latency It is not
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'

the case for co]our nam1ng--the analysis of speed of co]our nam1ng does

not y1e1d significant SES d1fferences ~ The word reading test atnthe

55

© Grade lllevel appears to be sensitive t0'superior preschob]Apreparation . s

-y -/
sucnfas reéading readiness. . ~ /// '

!. . - ‘ s

Peabody P1cture Vocabu]ary Test (PPVT)

Since the mean ages of h1gh and low SES ch11dren at each grade
1eve1 are pract1ca11y 1dent1ca1 the ana]yses of the‘Peabody raw and
MA scores are d1scussed co]]ect1ve1y. At both Grade 1.and Grade 4, ’

o the mean performance of high SES cht]dren is super1or to that of Tow
SES g&oups " The Age x SES 1nteract1on was not significant.

€ For ‘the 1Q ana]ysws, the nons1gn1f1cant age main. effect 1nd1cates
P

| that the IQ d1screpancy between SES groups rema1ns constant between "
grade 1eve1s However, separate analyses for each grade (t- tests)

:~-'revea1 a 1arger IQ d1fference between h1gh and low SES ch11dren 1n-

Gaa‘dé-* 0.
" 'r:}' . . N
Performance ih PPVT was part1cu1ar1y 11nked w1th SES Th1s .

re]agionshxp between PPVT and SES is c]early 111ustrated in the

&radé 4 factor ana]ys1s (see Append1x A2) where factor IT is deflned ‘<j

‘ ?Jmost exc]us1ve1y by- these parameters A cons1derat1on of Bernste1n s

ﬁ965) 1nterpretat1on of 1anguage codes suggests that the high SES

«.’-\;

g ,atgroup in compar1son to the 1ow SES shou]d do better on' measures of

E

b\\~‘
wf venba] ab1lity In fact Bernste1n and. other 1nvest1gators such as :

o e/Teasdale and Katz (]968) and Karp et al. (1969) present ev1dence to

?%%§“$¢he Sehselth' érmance is largely dependent on the
Ikifﬂﬁ ‘ ] f

e r1chneSS of; :'t--the present resu]ts Tend support

iﬂpport the hypoth-ﬁev~‘

} f@now SES ch11dren are aff11cted by a
l & l;'

P14 3regards PPVT as cu]tural]y biased--1n //

’
L4

ey
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to the cultural depr1vat1on pos1t1on _ - S
An observat1on whyéh is: less congruent W1th the depr1vat1on
/,

hypothes1s 1nheresd/p/the fact that a]though the Grade 4 groups were
not s1gn1f1cant1y fferent on Lorge-Thorndike Verbal '1Q, there.were

no s1gn1f1cant SES dlfferences in Lorge—Thornd1ke Performance

-

| .‘(nonverbal) 1Q measures. Invest1gat10ns cited in the: preced1ng

chapter suogest that the cultura] env1ronment of 1ow SES cht]dren

serves to depress the performance of" th1s group an verbal]y dependent

. IQ measures. Extend1ng from these findings and. cons1der1ng that the '
‘ groups were, in effect, verba]]y matched, 1t wou]d be expected that

SES d1fferences on Performance IQ'would'favour the Tow SESdgroup

Although a significant 1hteract10n was not atta1ned this trend is

apparent‘1n Figure 7.

1004 S s

Ry 98.6
#9786
g oes{ o v
’ '.'.
 ===--= High SES
" ] -v ((p ] . ’ / : T .'v Ly ! |
| 909 boor oo
Xxvia TS imqﬂp o
Fig. 7. Graphic representatiOn‘Offméan[high aﬁdjjow i;;;t

. SES performance compar1sons on Lorgé-Thorndike Verbal and
- Performance IQs. - - ) o )

‘o
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The Levels Theory in Relation to SES
-Considering both age IeVels‘coIIectiver; the high*SfG pertormed
better on the reason1ng tasks than the Iow SES groups w1th one I "‘
except1on the data are ostens1b1y con51stent w1th Jensen s,(1970)
hypotheses His| mode] wou]d pred1ct that SES. d1fferences w1II be .
_greater on Level I1- type tasks whereas LeveI I performance d1fferences¢
* w1II be nonex1stent or rns1gn1f1cant Thus,Athe resuIts do not appear_ I
to be 1ncongruent w1th thls position. | D1fﬁerences favour1ng the h1gh
SES groups are . apparent on tasks presumab]y measur1ng Leve] 11 ab111ty,:
namely, Matr1ces, Memory for. Des1gns and/PPVT : |
However, from Jensen S research SES groups wou]d not be expected
to dnffer 1n LeveI I measures V1sua1 STM (d1g1ts) represents a L
] LeveI I task on wh1ch the h1gh SES groups performed s1gn1f1cant1y
better than thelr Iow SES counterparts._ Th1s anoma]y is d1ff1cu1t to
reso]ve Yet on more trad1t1ona1 LeveI I measures (D1g1t Span, “ (
ld Ser1a1 and Free RecaI]) the two SES grOUps did not d1ffer |
o Cross~Moda1 Cod1ng may be construed as a task be%r1ng some degree Ij
of Leve] II saturat1on by v1rtue of 1ts transformation requlrements |
In the test1ng s1tuat1on, many Grade 1 chTTdren found the task too‘
d1ff1ou1t whereas at Grade 4 th1s s1tuat1on was somewhat reversed' ’ S
These roor and ce111ng effects wouId work aga1nst the poss1b111ty of
f1nd1ng SES dlfferences | o S
; » Two observat1ons stand in contrad1ct1on to the Leve]s theory ;
F1rst1y, when Grades 1 and 4 are, cons1dered separately, onIy the
Grade 1 resuIts accord w1th the hypothes1s that hxgh SES ch11dren w111
be more prof1c1ent on Leve] II type tasks Th1s was not the case for ; fd

Grade 4 s1nce, w1th the except1on of the cuIturaIIy Ioaded PPVT SES

IR
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. d1fferences on Level II measures are not’ apparent.’ These findings
were taken to 1mp{“ that within a relatively homogeneous environment,
schooling does exert a mod]fy1ng influence on cogntt1ve task . ’
performance; Seco:dly, the hypothesis that high SES children with IQ
1ess than 100 do Tess we1d on.Level I tasks than low S§$ children in
the same IQ range is d1sconfirmed by the cdrreht data. In fact, the

.tendency was in the opposite direction.(cf. Visual STM (digits)).

s

Developmental Differences ineTest Performance

Jensen (1969) hypothesizes dtfferent‘growth curves for Leve]ll
and LeQe1 I abd]ities. The child's beha&ioura] development |
up to four years of age %é attributed almost entirely to the development
’”’ﬂja’of Leve1‘I abilities. “By Grade 4 there is a marked SES:divergence‘in
Level II abilities as .a funct’on of age. Based on the dtfferential
growth rates of Levels I and .i, Jensen's model would predict greater
SES differences at the h1gher age level. This prediction is not
- supported,bypthe present data. Except for ‘PPVT, d1fferences favouring
high SES children are morelpronounced at Grade 1. Jensen (1969, 1970)
descrIbes ‘Matrices as one of the purest Level II measures. Further1
he argues that SES d1fferences on Matricés will be 1arger than PPVT-
_ differences for the same groups. ,rwh11e this situation can be observed
- P f‘ for the Grade 1 data, th]S re]at1onsh1p is not evident at Grade 4.
Para11e1 evidence has recently been presented by Vernon (1973). He
compared contrasted SES groups from Grade 5 on a battery of tasks_'

des1gned to rep]wcate JenSen s findings ip a moré uniform cu]tura]

env1ronment. As in the.present study where age (cf. Grade 4) and i{

o

E » v
* . : . /
° - {
. . .
.~ e .
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. B ) ‘ l Q
environmental conditions are similar, Vernon found no SES differences

on Matrices.

Correlations Between Levels I end II'Abi]itie%w ‘
in Low and Hiah SES Groups . ; \ !

Discussed 15 this section are @pe correlations whfch are relevant
to Jensen's theory. A major predictiop derived from the Jensen model
(1969) is that thenmgnitdde of the co 'elation between performgﬁce on
Level I and Level II tasks should be dqreater for the high SES groups.
‘\\; Correlation coefficiente between LeVe{ I and Level IT tasks were’
calculated separately for each of the four samp]es‘andlare presented
jn Tab1es 8 and 9. An¢inspection of these values clearly disconfirms
the prediction*that Level T and Level TI abilities are€ more c1ose1y

related in the high SES groups. Similar findings have been reported

by Rowher et al.” (1971} and Vernon /(1973).

/
[

Age Comparisong‘of Level IT Measures

|
/

{

i

Jensen's criterion for classifying mental abilities hierarchically

/ g
_resides in the transformation rebuirements of the task or the degree
of correspondence between 1nput' and 'output'. At Tower Tevels of

the hierarchy, the transformat1bn of input is relatively s1mp1e or

ad1rect, apprqachgng al1.1 corr spondence. H1gher levels of cognitive
functionieg depend on the e]a/eration_and frgrsfermation of stimalus
input and’comparing the 1nputxwith previbus]yxétored information.
Hypothetice11}, cognitive tasks'can be placed along a»continuum where
“the extremes are’ represented by s1mp1e assoc1at1ve learning and comp]ex
problem so]v1ng The comp]ex1ty requ1rements of standard1zed ability
measures such as. Matr1ces, PPVT and Lorge Thornd1ke sets these tasks

™

apart from rote memory. While the Metropo]1tan Read1ness Test is not

).
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explicitly an abi]ity measure in the sense of Spearman‘é g, thig task
would be expected to tap reasoning,rather than associative 1earning
ability.

Thus, the Matrices, Metropoiitan Readiness, PPVT. and Lorge-
Thorndike tests represent Level II abilities. The test intercorrelations
for both grades are given in Tablé 10. With the possible exception of
\the éorrelation betwéen Matrices and Lorge-Thorndike Péfformance IQ in
Gré?e 4 chi]drén, the data indicate that these reasoning tests are not
megsuring abilitiesAwhich are highly related. These tasks obviously do

not represent a unidimensional ability such as Level II.~
’ £

%
Table 10a
‘ Intercorrelations of Level 11-Task
" for Grade 1 Children (N = 60)° T
. ) - W
Matrices PPVT 1IQ Metropolitan
. L ) X
Matrices ) .270 ] .130
PPVT 1Q - . .355
Metropolitan ‘
- Table 10b
Intercorrelations of Level II Task
for Grade 4 Children (N = 60)
Matrices  PPVT IQ' Lorgg—g?grnd1ke Lorge-;?grndlke
Matrices 7 .325 1164 1 - ,446
SLPAVTIQ .193 o T
Lorge-Thorndike VIQ .061

Lorge—Thorndike’PIQ | _ . ‘
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Evidence for a Simultaneous-Successive Process Distinction: (O
Results of Factor Analyses .

In subséquént analyses the test{scores wéke intercorrelated and
the resultant ﬁétrix‘subjected to a principal component factor_analysis.
In this procedu{éwno communalgties are estimated by the computer
programme.. Following the'Kaiger-Guttman rule, analysis is continued

as long as eigen values are greater than 1 and a varimax rotation is

performed on the principal axis loadings.

Stability over two age groups

A1l measures for Gradel and 4 children were factor analyzed -

\

\separétely for eéch age level. 1In bothﬂanalyses, three factors
identified as simultaneousi successive and Soeed are c]ear]}’eyjdent.
fhe factor analyse% sgmmarized'in fab]es 1T and 12 were undertéken in .
an attempt to rép]ica%e Das" (cf. 1973b) earlier findings‘andpfaciiitate
age comp;risons. The factor structures are esséntia]]y similar for both
age 1eve1; éﬁd the three factors which emerge a;e identified collectively
as successive, simultaneous and speed. For Grade 1 (Table 11), |
| factﬁfs I and III are designated as successfve«and simu1fanéous,
_respectfve?y. The highest loadings for factor I were for Serial and
Free Recall.. Matrices, F%gune Copyiqg and Memory for Desiéns define
factor III. WOrd;ReadingAand Colour Naming are the marker tests for
épeed,'ahd load on factor II. - |

' Grade 4 factorr1qadings areig{ven‘in Table 12. The -first fécfor
is successive as it was for Grade 1. _Seria] and Free Recall and, to a
S}ight]y lesser dégkee,'VisUa] STMiloadvon this factor. Factor II is

the éimultaneous ihtegratjon fdétor. In order of magnitude,.Matricés,

Figure Copying and“Memory for'Designs Toad on this factor. ‘The.third
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or‘spéed factor is defined by the Word Reading and Colour Naming tasks.

Table 11

Rotated Factors (Vérimax) for Grade 1
SES Combined (N = 60)*

Variable - B I I 11l
Matrices o -146 088 784
Figure Copy 290  -108 762
Memory for Designs -119: 394 -713
Visual STM - dig -060  -557 163
Word Read - -287 766 * 046
Serial Recall ‘ 951 . -166 101
Free Recall 955  -108 051
Colour Read -161 801 -067

Variance - 2.088  1.753 1.751

~*Decimal points omitted

Table 12

Rotated Factors (Varimax) for Grade 4
SES Combined (N = 60)*

. , ]

Variable = . L 111 111 B
Matrices | ~ -008 876 007
Figure Copy | 005 797 - 067 -
Memory for Designs 09t ~ -750  -016
Visual STM - dig: : 689  -043 - -188
Word Read | , -129 002 842
‘Serial Recal} ..-. - 950 -054 013
Free:Recall”. . 91 -008 012
Colour Read = .0 005 070 833
Varidnce - 2.288  1.974 1.444°

: *Decimal points omitted
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‘In the next set of tables (13 and 14), factor loadings of some
. additional tests are presented along with the previously noted tests.
In these tab]es.the simultaneous, successive and speed factors c]éérly
energe. The fourth facter for both age levels is tentat1vely des1gnated
~as’ an imagery factor. Factors I and IT in both tables are reoresentatlve
of thefggpcessive and s1mu1taneous modes of 1ntegrat1on. For bpt? age
levels the highestJloadings‘oﬁ factor I are for Auditory Recall and
Digit Span’ﬁud;‘Matriceé, Figure Copying and Memory for DeEigns 1oed‘
high]y en factor II. Factor IIi represents speed, as Word Reading and
Colour Nam1ng load highly on this factor.

The last factor, IV, may best be described as an imagery factor,
“as the tasks-wh1ch ]oad highly on this factor appear to share a common
element, name1y, imagery. This factor ace0unts for the least variance
{h teet scores and fyrom the reehlts of other ana]ysesvis\shown to be
the least stable. In view of the rather protean nature of this factor,
" the following sectionvdea]ihg with developmenta1 trends is addressed
largely to~£he first ehree factors emerging from tﬁe analyses.

Although the factor 1oedings for Some tasés differ between age
1eVe]s,.the fofégoing analyses ihdicate that‘chderen within thecaqe
range sampled cons1stent1y resort to s1m11ar processing . strateg1es on
mostvtasks.~ However, disparate factor 1oad1ngs on some tasks, for
eXampTe:'Diqnt Span bwd are noticed' for Grade 1 it has a h1qh ]oad1ng
on speed but for Grade 4 the hlqhest loading is on the imacery factor

with a substantla] Toading on 51mu1taneous_synthes1s. Such developmenta]

differences are discussed in the following section.
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Table 13

Rotated Factors (Varimax) for Grade 1.
Expanded Battery - SES Combined (N '= 60)*

s |
Variahle , I S
?i§ | fI 111 | IV

Matrices =~ - -143 690 | 206 321
Figure Copy | 206 739 -082 217
Memory for Designs -085 -747 403 = 025
Visual STM - dig . -001 047 333 . 612
Word Read : - -248  -007 786 -134
Serial Recall 915 080  A194 - 096
Free Recall 917 039 -115 137
Visual »STM - obj 124 151 . -063 863
Colour Read . <049  -105 79 -043
Bridge Task ‘ 386 609 @ -144 -299
Digit Span - fwd = 811 183 171 063
Digit Span - -bwd . ‘ 250 129 532 259
Variance 2,696 2.045 1.953 1.478

. T
-2, ¢ 1
- !

/-&“. o . ' . .
*Decimal pédints omitted - (

o
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Table 14° - |
Rotated Factors (Varimax) for Grade 4
- Expanded Battéry - SES Combined (N = 60)*

~ _Variable ! ; 11 ( 111 IV
*Matrices 017 905 061 061
.- Figure Copy -005. 750 - 008  -034
Memory for Designs 076 -689 . -020 053
Visual STM.--dig 645  -050  -316 = 032
Word Read . 090, . 003 789 020
Serial Recall 934 . -070  -008  -114
Free Recall 910 -026 | -003  -152
Visual STM - obj 504  -061 | -408 534
~ Colour Read + - 047 056 800 097
" Bridge Task - 16 421 192 641
'Digit Span = fud 801. 051 095 126
. Digit Span - bwd 148 0 420 131 -660

Variance 2.974 © 2.233 . "1.596

1.203

‘N

*Décima] points -omitted

~
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Developmental Trends in Problem Solving Strategies -

Disparities in factor loadings on some tasks suggest some .
deveiopmenta] differences in coding. Figure Copying for Grade 4. loads
entire]y on the simultaneous factor (Tabie 12). At Grade 1 (Table 11)
it has a high loading on the same‘factor but, in addition, tne’task
1oads'to a lesser extent on the. successive factor. Specd]ative]y,
untike their Grade 4 copnterparts, younger children are more 1ikeiy
to demonstrate sonfe degree of strategy ambiva]ence. Perhaps for_

Grade 1 children the figures to be copied are less cieariy integratéd
in a total spatial scheme. As a consequence, children at this age are
more prone to reproduce a given figure as a fragmented series of pencil
1ines. This inference is consistent with observations made in the
test situation.

For Grade 1 children (Table 11) Visual STM (dig) loads
substantially on the speed‘factpr, wnereas at Grade 4 the successive/’
factor shows the predominant ioading. A eonsideration of the task's
'requirements makes this observation more inte]]igibie. In this task~'
the stimulus or number'matrix is dispiayed visually for‘five seconds.
bresumab]y, for the o]der‘age,group the five second'exposure'period is
sufficient for the child to capita]ize‘on thisetime interrai and code
the digits serialiy for reproduction On the other hand, _ younger
children appear less 1nc11ned to attend consistently to the visually
'presented digits and successfu] performance for this age group is

elarge]y dependent on the time spent apprehending ‘the stimulus matrix.
| , A 51m11ar 1nference applies to the Memory for De51gns task
(Tabies 11 and 12) Although both age leveis predominant]y enpioy a _fv

| 51mu1taneous strategy, the speed factor exerts some infiuence on. Grade 1
. \
o i TN
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] re1at1onsh1ps (simultaneous synthesis).

. 69
performance. . Specifically, Grade 1 performance is partly dependent on
whether or not the child makes effective use ofvthe five second

o

exposure time; the longer he erfective]y attends to the design, the

more adequate his performance %
.. The Bridge Task (Table 13) in the Grade:ll .alysis 1oads on the

simultaneous and, to a lesser extent, the successive factor. At

Grade 4 (Table 14) this task is independent of the successive mode
and 1oads on the visua]ization and simultaneous factors. For Grade 1,
the loading on the success1Ve factor suggests that these children aré

less likely to transform the verbal 1nstruct1ons to conform w1th

_designated spatial re]ationships. This interpretatign is consistent

with observations made in the-testing situation. Tor example, the

' correct response to the request ‘Make a bridge, going across a river,

with a road on each side', requ1res that the child construct the river .

" first. The younger ch11dren more often constructed the1r patterns - 1n

accord w1th the verba] sequence (success1ve synthe51s)——br1dge r1ver,

road--rather than 1nd1cat1ng an understand1ng of the spat1a1

&

In the same tables, Digit Span fwd and bwd Toad on di fferent -

; factors at both age 1evels For each grade Digit Span fuwd represents

~a good measure of sudﬂg§s1ve synthes1s and clearly loads on one factor.

On the other hand D1g1t Span bwd 'is v1rtua11y 1ndependent of the

success1ve mode s1nce-the task requ1res some degree of 1nput

ol

transformat1on Th1s task 10ads substant1a11y on the speed factor for .

Grade 1, suggest1ng once more that for this age group speed w1th wh1ch

" the series of d1g1ts is apprehended is an 1mportant 1ngred1ent for

"effect1ve respondjng. For Grade 4 ch11dren, however speed s no
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~ longer+ an jmpbrtant consideration; ratheh, these children are dependent

on the ability to form an imaginal-sequence and simultaneously .reorder oo

the array.
e

~.

the process of simu]taneous synthesis is neither moda]fty specific nor |

synonymous with the processing of nonverbal visually presented material.

L4

In fact, Luria,(1970)“states specifically that'some behavioural
processes which apheﬁr to be %uite unreiated do in:actgality_share '
common proberties by ;frtue o% their dependence on the'same cognitive
L@rocess. for examp]e, certa1n bra1n lesions which affect or1entat1on
Jdn space also affect the ab111ty to handle ‘the comp]ex1t1es of grammar.
To dea] effect1ve]y with many grammatical structures requxres.the
abi]it& to grasp spatial relations. Thus, in order to d1fferent1ate '
between such statements as 'father s brother’ and ‘brother’ s father',
. the 11stener must ana]yze and compare the spat1a1 relations between
~ the elements in eacbnexpress1on .Huttonlocker's (]968) work in” v1sua]
: 1magery comp]ements Lurla s clinical observations. Accord1ng to her,
1nd1v1dua1s solve re1?t1ona1 statements by creat1ng in their heads .
' 1mag1na] array. Shéxprov1des ev1dence 1nd1cat1ng that the solut1on to
" a three term sy1log1sm for examp]e, 1s effected by the 1nd1v1dua]

: consu]t1ng the 1ma91na1 array or, in Lur1a S terms, by the process of
Q{‘ FLIAR ‘

e

As1mu taﬂepus synthes1s

5?’ her'tests wh1ch suggest process1ng d1fferences 1n the two age

R /
groups are V1sua1 SIM for d1g1ts and obgects For Grade ] (Tab]e 13)
both tasks 1oad h1ghest on the 1magery factor Inrcontrast at Grade 4
(Tab]e ]4) Vlsua] STM for d1g1ts has 1ts hlghest 1oad1nq on the |
\success1vé facton wh1]e for V1sua] STM for obJects the load1ngs are‘lt

Cw. . X ) . ‘,’
% o . . . .

.

These observations are compatible with turiafs (1966a) claim that



v Cod1ng represents a maxed task as both s1muItaneous and success1ve »

val

' 'spIit between the imagery,and"successive factors.in this order of
. magnitude. .Speculatively, childreh from the older age group code the
visually presented'dﬁgits as a verba] sequence for -subsequent ‘ -/

‘v,reproduct1on whereas, to borrow Bruner S term1noIogy, the younger age
"group empons an 1kon1c mode for both tasks When the v1sua1 st1mu11 '&\\ff

_ are objects rather than fam111ar Arab1c numbers “the Ioadxngs shift to

the imagery factor for the Grade 4 group. Under these cond1t1ons, the*“
‘obJects are Iess I1ke1y to be coded verbaIIy and the—ch1Id resorts more ‘

i

to an 1k001c1representatlon

e
a . .
© . - it
r N . .

"The §tab1]1ty of S1mu1taneous and Success1ve Synthes1s
Across SES Levels . o

o

E1ght test scores. for Grade 4 ch1Idren in t?gtpresent study were
,pooIed with corresponding Grade 4 scores from an earlier 1nvest1gat1on
Th1s procedure y1eIded two d1sparate groups of s1xty Iow and sixty
high SES ch1]dren and made it poss1ble to separately factor anaIyze
and compare.eachbgroup; The resuIts of these an%lyses are g1ven in

TabIes 15 and 16

-

¢ < Sel s Ay

An 1nSpect1on of these tables 1ndicates that the three factors, :

_ s1muItaneous, success1v!.;nd Speed are stabIe across SES groups
'AFAIthough the factor structures are h1gth compat1b1e 1n tenns of the1r "
}Jmarker test Ioad1ngs and order of emergence Ioad1ng d1spar1t1es for ‘B
ﬁCross ModaI Cod1ng are apparent Th1s observat:on is 1n I1ne w1th

eprev10us f1nd1ngs reported by Das (1972 I973a, I°73b)

As suggested in the task anaIys1s (see Ch III) Cross Mo

| 'synthes1s may ‘- be” used to. some extent The task Ioads on more than one

”ff factor;1niboth anaIyses For h1gh SES ch1Idren, speed and the process

- -
-



Table 15 ' e

‘Rotated Factors (Varimax) for Grade 4 High SES Children.

(N = 60)*

Variable a - T b
Matrices . | S 121 845 | 058
Figure Copy ] 125 755+ 110
Memory for I)géiqns . 189 -788 - =052
Cross-Modal Coding : : 063 492 677
word kead | | o “106 119 b
Visual STM - diq. . : 555 . (87 629
Serial Recall =~ .~ ' %62 . 022 135

! A : .

Free Recq]l : ‘ . 959 024 121
Variance ¢ \ 2.230 2.7 1.553
*Decimal poihté omitted
R : Table 16
Rotated Factpfs (Varimax) for Grade 4 Low SES Children
Variable + R O 1 I
. ’ . ., 4 .. S — ' - : \
-Matrices - v _ ) 150 847 207
Figure Copy . ' 00 682 013
Memory for Designs . . oo Mo -769 219
Cross-Modal Coding, - | N 541 430 33
T Werd fead T - - -131. -030 Qg
_Visual STM - dig " - o 714 . -069. © -360 -
~ Serial Recall* = 0 T o921 011 -015 —
Free Recall e v o035 014 . —Ozgﬁj—\f ,
Variance o , 2.548  1.965  1.166 -~
4 2 oy . ° A s . : . ‘ ° .

*Decimal points omitted T ' T~
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- = of simu]taneouS'synthesis are importantljhf]uences initheir perfgrmance,
On the other hand, low SES children resort to a mixed coding strategy
where fhey probably comﬁare the memory of the tempora]ly constructed
auditory sequence with the simultaneously presented dot pafterns.
.Poténtiai]y, this taskvhas ﬁmportant implications for further research
\

as its ambiguous solution requirements could provide an index of

indiwidual preference for either mode.

N cr

SES Differgnces in Strategy Preferences

E:{D

Factor scores vere derived for all ﬁhi!dren in fhe present study
and anélyzed.for SES differences (Table 17). Thus, each Grade 1 child
was assigned three factor scores on the basis of the‘factor analysisr
in Table -11. The three factof scores for Grade 4 children were

derived from the analysis summarized in Table 12. The only SES

. Table 17 : >

t tests on Factor Scores for Grades 1 and 4.
Low and H1gh SES respect1ve]y

-

o
o Grade 1 Grade 4 . p
Low High Low High <
Variable ‘ Mean . Mean Grade 1 Grade 4
I T » I
‘Successive 50,33 49.67" 4% 10 50.90 NS NS
Speed o 52'14 4786 . :51 2 4880 S NS
Simultaneous +47.20  52.80 " 49.66 50 34 .03 NS
R : |
"\_ N ) » L - .

i,d1spar1ty was. found at Grade 1 for the s1mu1taneous mode where the mean
.difference favodved the h1gh SES group (E.< ) This could be

~interpreted as 1nd3catnng that Grade;] high SES children are either
'3
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more qifted in the simultaneous mode or demonstrate a culturally
’ |

induced preferéﬁce in using this strategy. If the‘non-siqnificant
o _
SES differences at Grade 4 are interpreted as a schooling effect, the

latter altemative would seem more plausible.

Summary

.

IS

The cultural environment of children who participated in this
study probably differs less widely in SES or cultural advantage-

disadvantage than the milieu from which Jensen's initial® data were’

-

gathered. Hevertheless, the results of the current ihvestj%ation ﬂéi]ed
to support the major hypotheses derived from the Levels theory. /47

Although SES performance differences occurred on tasks presumed éb”
measure Level II or reasoning abilAty, these differences favouriﬁg
-high‘SES phi]dren were féund H%éncipaily at tﬁe younger age level.
With the exception of the culturally 1oqded PPVT, no SES nerformance
difference was consistent for Grade 4 cﬁildren in Level Il abilities.

'~ On the other hand, SES d%fferences were less marked on Level I than on
teve1 I measures’and in this sense'gensen's more geﬁerd? points

regarding class di fferences on' di fferent types of abilities tend to be

confirmed. ) . ! : /

! ' _ s
‘The prediction that the magnitude of the correlation between

pe}formanée on Level I and Level 11 tasks should be greater for the

high SES groups(wag discqnfirmed by the present dgia.v A]so'disanfiéheda
was the pr;dfction %hat high SES children with IQ less than 100 do less.
Wef1 on ﬁévé] I tasks thgn 1ow‘SES chiTgren in the.same IQ range. . ,
Further: the hypothésis %hat SES differences in»Leve]VII-typevfasks wi]ﬁl
be more marked with increasing age was not supported. That these -

o
»
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results ao against the Jensen model can be 1nterpreted with opt1m1sm
Matrices has been dpscr1bed as a re]at1ve1y pure measure of Level 11
ability; Memory for Des1gns requires similar solution strategies. The
WO 5ES groups in Grade 4 pertorm. equa]]v we]] in these tasks. Thus,
developmonta] sh1ft§ on these measures 1nd1cate that Level II-type
ab311tx or in Cattell's terms 'fluid intelligence', is susceptible to
environmental influences. The narrowing SES performénce discrepancies
at Grade 4 accord with .Schmidt's (1966) findihgs indicating that
schoo]ihg does gxeft a levelling effect on cognitive tas¥ pefformance.

The picturg 'ocabu.ary test did not correlate highly with other
intelligence measures used in this study. Hence, the abilities tapped
by this test remain somewhat obscure (cf. Matheny, 1971). Nevértheless,
performance on PPVT was clearly linked with SES, and it was conténdedx
that the cultural factors which determine picture-vgcabu]afy
“performance favour nigh SES children, l'

The results of the factor analyses replicate Das' (cf. Das, 1973b)
3 earl1er findings and extend the generality of the s1mu]taneous—
success1ve process d1st1nct1on to embrace an’even w1der age range
The stab1]1ty of the s1mu1taneous and successive factors ovéh age ané\

across SES levels 1nd1cate that ch11dren w1th1n the age and SES ranges.

/‘ *

ﬂsamp]es possess in their repert01re s1m1]ar coding strateqies,
Additionally, process differences related tn age and SES were
apparent by cons1der1nq the d1spar1t1es among factor 10ad1nu) on

+

'gpme of the oxperwmenta] tasks. '%?



CHAPTER V

CONCLUSIONS
, L
A major purpose of the study was to compa}e the relative merits of

~two conceptually Jivergent models of cognitive functioning, namely,
Jensen's hierarchical model of reasoning and memory in contrast to the
Luria scheme positing two parallel modes of information integration.
The results are clearly supportive of the simu]taneous-suckessive
coding distinction and provide no confirmation for the hierarchical
model, postulating the eristehce of two levels of cognitive ability
differenfja]]y distributed in high and low SES groups.

The results of this investjgation support the hypoteesié that the
processes of simultaneous versus successive synthesis provide a more
eppropriate description ef iﬁdividua] differences in cognitive problem
solving strategaes than reasoning versus memory. The results augment
ear11er findings (cf. Das, T973a)_po1nt1ng to the internal consistenay
of the Luria two-process distinction: Furthér, the‘distinciiqn can
be-generalized beyond the original age samp]es (nine to e]evég;years)
to describe processing strateg1es of Grade 1 ch1]dren The~stapi]1ty

¢

" of these, factors over age, and across SES levels, may offer;ane'
l). .

¢
[

~alternative to current models of hierarchical cognitive development
((&F. Zigler, 19703 Wh1te 1965; Bruner, 19665 Jensen, 1970). Despite;

’ ]oad1ng d1spar1t1es on some tasks, the s1mu]taneou< and Success1ve ;

process modes 1nferred from the target tests in the factor ana]yses

w

'1ndeate that childeen within the dge range sampled (Grades 1 to 4)

possais in the1r repertoire s1m1]ar cod1ng strateg1es On some taSks,,

f

howeggY, 1nd1v1dua1s may demonstrate preference for the success1ve “‘

mode over the swmu]tane0us ‘mode or vice- versa. * \\L :

s~ w
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White (1965) %dvocates é hierarchical model of ﬁ%ﬁg%% deveﬁgpment.
He reQiews severaT lines of evidence’indica£ing that children's
behaviour a%ter age six shows a ‘transition from dnima]—l{gg to
humaq—]ike 1earnjng'. This transition.- from associative to §ymbb]ic
or abstnact thought-depends critica]]y on the inhibifion of the\
associative function: Jensen (1969) acknowledges White's deve]opﬁental
distinctioﬁ.béfween ‘associative' and Lcognitive'"qb.hities aﬁd.thiS'
thinking is reflected in the hypothesized growth curves of Levels I
and II (Fiq. 6). » |
White (1965), jn turn, refers to Hofstéétter (1954) who Dossfb]y*.
provided the initial impetus for these develg%menta1 curves. Hgf;taetter
- factor analyzed Bayley's 1ongitudinal.matr{x of MA corke]ations e v
exténding from two months_tb gighteén years. 'Thé matri§ resolved into-
three statistically independent factoré designated regpec:1Ve1y as
sensory motor, persistegce'and symbol manipulation. At apprbxfmately ’
age six, the symbol manipulation fa;tor‘a§sumes prime impqriance and
from ten ygars,on,qccounts for aﬁhoét a11‘thegvarian2e\of jnfe]ligeéce

test scores. !

These developmental trends in the factor loadings are‘feminiscent
of Jensen's growth curves fox Levels I and II and could be interpreted
as/indicatiﬁg different modes of functioning at'various ages.

~ﬁof§faetter's favoured‘interpretatigp is‘re1e9aﬁt to the resﬁ]ts of
this study, He claims that the d1sparate factor 1ead1ngs at varhous
age 1evels te]] us more about the diagnostic too]s used than the

under1y1ng cogn1t1ve strateg1es emp]oyed by ch11dren at d1fferent aqqs

In other words, the d1fferent tasks adm1n1stered at part1cu1ar

developmental 1eve15’s1mp]y reflect what _1nte111genf'-ch11dren are ®
v o 3 ) v X ,q ' ‘
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supposed to do at a given age. The implication of Ho'staetter's

argument is that chd]dren do in fact possess qualitatively simt]ar.
cognitive strategies over}a wider developmental range than is usually
supposed.»vln the present study, ihe baliery O . .
the ages sampled and the'recurring stabi]‘fy and similarity of the
factor structures at both age levels concur with this position.

As‘expected, the resu]ts of this investigation demonstrate that

on a11‘measures quantitative increases in the level of performance are
associated with increasing‘age. More 1mportant1y, however, the data
suppo.t kogan (1371) contention that by utiiizing appropriate

fiﬁsechn1quss, tt becomes posswb1e to identify qualitative s1m11ar1t1es

h.and differences in cognitive development. It has been recogn1zed for
some time (cf. Bloom, 1964) that inte11igence measures below age eight.
are unre]iab]eipredictors of‘1ater intelligence. -But this may be due -
to the fact that psychologists have tended to neg]ect relevant cognitive
iprocesses in younger children\ The results of the factor analyses in’
the present study suggest that in spite ,of age d1fferences in 1eve1 of'
performance, s1m11ar co;n1t1ve strategies-are zfa1]able to the younger
children, a]though these strateg1es may‘be;employed d1fferent1y in

) comparison.with older children -on some tasés . | o

Bes1des the deve1opmenta1 s1m11ar1t1es in factor structures\at
both agelleve]s, there is a further observat1on ré1evant to the present
d1scuss1on The factor designated as represent1ng success1ve synthes1s

‘1n th1s study most c]osely para]]e]s that wh1ch Jensen (1969)'and-wh1te

(1965) wou]d 1abe1 the ‘Level I'"or assoc1at1ve factor. FrOm this

po1nt of v1ew,;the success1ve -or Leve] I factor shou\d account for*more '"'f

‘;_var1ance in test scores at Grade 1 than it wou]d at Grade 4 because,

. y
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according to theory, Level II abilities are’supposed1y only beoinning \
to emerge at the younger age. The present_aha]yses provide no evidence
to support this posﬁtion. Further discussion of Levels I and II is

;-

providgd in the next section. \
Levels I and II: A Critique.

Jensen-(1969) hypothesizes that Leve] I and II abilities are

7h1erarch1ca11y related. That is, good Level 1 ability 1s posited to be

a necessarjwthough not sufficient condition for the growth of Level 41I.

‘This implies a“disterted pear shaped correlation scatter diagram whese

far fewer children fall in the bottom right quadraht of Figure 5 than

fin the ‘other three quadrants. The theory rests on the premise that the

magnitude of the correfation between learning ability and IQ is

significantly greater in'high~SE9lEroups than in corresponding 1ow SCS

gr0ups Although Jensen (1968) has obta1ned correlations of . 60 and over

©

and .20 and under in high and ‘Tow SES groups respect1ve1y, other
\

investigators (Durning, 1968; Gujnagh, 1969; Rohwer et ali, 1971) have

attemptéd to rep]1cate this twisted pgar® formu]ation;but have been

unsuccessfu] The present resu]ts also fail to demonstrate SES
{

) 3d1fferences in the corre]at1ons between Leve] I and Level 11 ab1]1t1es

¢
Vernon (1970) has expressed cancern as to-the Leve]s theory He °

f1nds 1t d1ff1cu1t to enm 1sage a teaching approach based on assoc1at1ve

.1ab111t1es and is* aware of the problem of dec1d1ng who shou]d be

.\selected for what wou]d be regarded as dn 1nfer1or type of schooling.

D ; N

Further Vernon rev1ews ev1dence from prev1ous factor1a1 stud1es wh1ch

suggest that STM fasks do not emﬁody a strong common factor Stemm1ng @

A

‘.from th1S ﬁ Vernon (1973) has recent]y attempted to conﬁrm o

3

H . L )
H ‘. . -
H e - LY



o C : ’ 80

a

*

" range of tasks ~As in the present study where the ehvironmental
cond1t1ons are h1gh1y s1m11ar Vernon finds no evidénce to suppot
‘tpe ‘twisted pear’ farmulation which is essential for positing a,
functiona1 dependence’of Level IT on Level T.
There are ‘several’ expTanat1ons which could accouni for .the 11m1ted
~support obta1ned for the Jensen mode] In the fo]10w1ng statement
. Jensen (1970),h1mse1f 1dent1f1es a potentia] weak Tinks .
Extremely SImp]e forms of J€arning, which requ1re no-.
-discriminations and involve no competition among multiple’
response alternatives--for example, classical conditioning
--do.not d1st1ngu1sh even between retardates and persons )
,of average-or superior 1Q. It is only when d1sgr1m1nat1ve
%eatures enter the cond1t1on1ng procedures that some
corre]at1on with 1ntel11gence is man1fested (p 79).
,Poss1b1y Jdensen's hypothes1s that the d1str1but1on ef assoc1at1ve
1earn1ng ab111ty is 1ndependent bf SES fepresents merely an art1fact of
his short- term: memorn tasks The m&asures of 'basic ]earn1ng ab1]1ty
' nv
may be dependent on such pr1m1t1ve funct1ons that they fa11 to
d1fferent1ate between 1nd1v1duals of vary1ng 1nte1]ectua1 ab111ty

In support of th1s pos1t1on, Weths]er (]958) p01nts out that .

r

Jensen's fifdings using.less strongly contrastedeES'groups and a wider

- 9
‘D1g1t Span wh1ch Sepves as- a basic, fest. of Leve] I 13 a poor measure’ -

='i.of 1nte111gence and argues that- rote memory] is an ab111ty of whwch a

a

certa1n ébso]ute m1n1mum is. requ1red but excesses oftwhich seem1n91y

' contr1bute re]at1ve]y ]1tt1e to the capaq1t1es of the 1nd1v1dua1 as a
. 3 '\

"~_ whole! (p 71) S1m11ar]y, M111er:(1956) notes that'the span of

f1mmed1ate mémory orin Jensen s tenns, Leve1 I,,"s, valuab]e
- pr1nc1pa1]y<§ecaUSEA an unuspally*short.span is a\re]1ab]e,l]ﬂicatdr

ol
PR

— , ,
: ]Th1s term is m1s]eadgng as’ 1t 1mp11es repet1t1on or ehearsal
‘ strateg1es et e S .

AR

v
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of menta] deficiency; a long span does not necessarily mean high
intelligence' (p. 4).

Prima facie, the Levels theory appears sound. Jensen points to
P . - ' ’ .
~the well documented relationship between‘SES and 1Q performance and

claims that IQ or Level II is functioné]1y related to SES. Level {
is supposed to be indepehdent of SES'and is posited to Qé\a"necessaty
but not)igjficient condition” for the manifestation of Level II

ahi]ity. With certain quaPifications, the hierarchical dependence of

Level 11 on Level. I is a fogical Recess sity; for example, a persen

e

must be~ab1e to hold a prob]enrin mind 1ond’ehough to solve it.

Simply retaining the probtem does not éuarantee its,solution. The
qua]1f1cat1on 19, however, that theGso called 'twisted pear relation;
ship can only ho]d’w1th1n rather narrow limits. Since if good Level |
ability is necessary for Good Level 'II ability, extremely high Level 117
. would in turn 1mp1y\extﬁnme1y h1gh Leve] I ability. Vernon (1973) notesf?

that some ‘children are found with good Lexb] II and poor Leve] I ‘and ;3‘

[

»h1t is perhaps not surprising that subsequent 1nvest1gat1ons af%émptlnq

g_ : Vi
to rep11cate the tw1sted pear formu]at1on haye been unsuccessful. ;"C‘)

It a]so seems 1og1ca1 (M111er, 1956b Wechs1er 1958) that Level 1

qp111ty (D1g1t Jpan) wou]d be 1ndependqu of'§ZS,or, at least, d1fferences ‘
Al Ak . :
on thESe tasks would be mlnrmaﬁ”%s the,abgl1tyﬁﬁn reca]} d1g1ts B

4

1mmeQ1ate1y fo]low1ng presentatton represents airather Jarrow ab111tv

e ‘ -

L However, from the p01nt of view of edycatwona] pract1ce, 1t 1s un11ke1y,_

as Vernon (1970) 1m§11es, that the ab111ty to recall- a ser}es ‘of random 1‘

gvt
d1glts will have. much bear1nq on the kinds of 1earn1nq that teachers

are 1nterested 1n
f‘  ‘ A major cnnt1c1sm of the ane1s theory is. the 1nduct1ve ]eap from
) . . I . . (‘n

1

i



~, ¢ on rote ]earn1ng

.,‘Terman Merr111 vet on the.nonverbal reaso§1ng test there-was a ten

82

a 'structural’ capacity (Digit Span) to a suppesed broad categorp of .V
aoility (Leve] 1) embracing wide areas of the learning domain. In the
Jensen model, STM becomes variously 'associative'1earn1ng', "rote
1earning', 'hacic learning ahility' and is.jn;nlred in effective .
responding to‘questions such as,- *Who wrote_Faust?“(Jensen? 1970, p.-55).
In the Luria scheme, the ability to_reca]] or order events sequentia1jy
is dependentvOn the process~of successive'synthesis rather than on STM

capacity. Luria (1966a) points out that although some brain injured

patientls with fronto-temporai iesions are abie to hold -in mind or ‘

‘ . . Qs L ‘ : .
recall six or seven diits correctly, they cannot order them in their

o 4
correct*seria1 position. A]though “the marker tests for succesc1Ve

T

synthes1s 1n th1s study represent gﬁod easures of Leve] I ability, "

. v ‘

the conceptual d1st1nchons between the:f contrasted mode]s--capac1ty

versus process--have compl%tely differepfit 1mp11cat1ons for coqn1t1ve

~

functioning.

13

Kimost withdut exception, the‘studies from‘whﬁch the hypothesi7ed'

SES ability differences were derived by Jensen confound SES and race

. LA

Jensen (1970) acknowledges that in rea11ty his middle and 1ow SES-data ',

represent wh1te and negro compar1sons, respect1ve1y If'Jensen S

theory is reduced to/hegro -white rather than SES compar1sons “his

'ﬁresu1ts accord with common]y reported f1nd1ngs wh1ch indicate that .

v

negroes. are 1ess hand1capped on verba] tasks ,especwal]v those dependent

uv
.

L————Eor—axamp1e, Higgins and S1vers (1958) COmpared white and negro

«

hﬂ]dren aged seven’ te n]ne years on the Tennan Merr1]1 aﬁd Matr1ces

""""" >

tests In this’ compar1son, both rac1a1 groups score equ1va]ent1y on

R

. ) RN .
. * co N [ . 3



o
. 83

» point IQ d1screpancy ‘favouring the white group. Similarly, Tyler's
(1956) surve%;of race d1fferences indicates that the greater deficit of
negroes . on nonverbal material is a frequent f1nd1ng, while Semler and

Tscoe (1963) report that negroes qenera]]v do well on rote learning

@

tests

"% These f1nd1ngs are not limited to: the Un1ted States Vernon's

)

J (1965 1969) research in Jamaica 1nd1cates that negroes are most
- ]
“hand1capped in symb011c th1nk1ng with nonverba] matérials such as

‘!and BToc,k Des1gn “Yet they havé sufficient verbal facﬂ]ty- y
to do.relat1ve1y better at verbal intelligence tests. whether these
observed differencésbare”genetica11y or cu]tura]]y.tonditipned'is
. .\irrelevant to the present discuESfon. fhe review is intended merely to\
sugge;%'thatfthe phenehena observed by Jensen in-rac%a]fy confounded €2

stud1es may "have' been spur1ous]y genera11zed to SES d1fferences

/

The present study fa1]ed to demonstrate ab111ty dlfferences in

the two SES groups wh1ch shou]d have been fbund if the Levels theory

-

were un1versa11y vaT1d Perhaps the success of the theory can be i

L;7 attr1buted to the extreme samples used by Jensen Undoubtedly, the T

-cultural mi1ieu of oh1]drenvwho part1c1pated 1n“th1s;study is more

} L
homogeneous- than the envwrdnment frédm which Jensen S ch11dren were

samp]ed A]though the current SES groups appear to be as d1sparate as

w the Ca11forn1an samp]es 1n terms of SES rqt1ngs they did- not dqffer 1n 3

other ways sugh as. ethn1c and cu]tura] character1st1cs } ;
. ) L3

* . . "'»::

‘ ,Jmpjications and SqueSttqns.Jbr'ﬁﬁucatipnat ResearCh

s _;7 The nﬁﬁat1ve 1ndependence of process\dlfferences From convent1ona]

indices of‘ab111ty;(IQ) 1nferred from th1s study has edugatwona1
| . \ .

\ b A o o o
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significance since it suggests that the standardized test information
contained in a child's cumulatiye record at school does not begin to-

tap process variations. in the chitd's repertoire.

7
Vs [

Cronbach (1971) notes that aptitudes or the factors which promote S
‘a child's survival in a learning environment are influenced as»mueh by 1
individual differences in styles of thodght as by the abilities sampled
in conventiona] tests. more importantly; aptitude information is only

educationally usefu1-jf the aptitude and treatment interact. This

‘means that g or general ability represents a poor hasis fors,

S

‘. . P . .. ' B
differentiating instruction because the general measure will gérrela%e///

with success under practically any cbndition of ﬁnstruction.,

4 o,

A grow1ng criticism of current educat1ona1 practice 1s that too’

»much emphas1s‘}§,p1aced‘0n des1gn1ng 1nstruments which atkempt ;to
. pred;dt school success. ‘In 11ne with Cronbach S»p051t10n, a more
fru1tfu1 anproach would be to select an aptitude variab1e such as
s1mu1taneous or successive synthes1s and design treatments ;;1ch wod]d
1nteract w1th these var1ab3es To 11]ustrate s1mu1taneous synthe51s
Lappears to share Tinks w1th spat1a1 af111ty [ffect1ve use of
s1mu1taneous 1ntegrat1on may ass1st “the ch11d to master tasks ca111ng
;dfor~5natia1‘transformations of dhta,‘ At»present performance on
s1mu1taneous tasks such as Matr1ces, F1gure Copy1ng and demory for ’
Des1gns has 11tt1e power to pred1ct 1earn1n0 but th1s may be because ﬁﬁ&:.
‘1nstruct1on 1s 1arge1y 1n the verba1 med%um (cf. Sm]th 1964 Cronbach,3»d
Af 1971) It seems feas1b]e thatv1f teach1ng methods were mod1f1ed to o i.;
cap1ta11ze on the s1mu1taneous factor, ch11dren show1ng a’ preference

tor th1s mode f thought would 1earn more effect1ve]y and as'a ’ ";~ ';?,

success rate at schoo] cou]d be substantwa]lv 1ncreased

‘;. \ T K
.

coNsequence th

A\ :
" \
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Conversely, chjtoreh favouring a 5uccessive modepmight.profit more-

| from a'sequentfa] or-verbally oriented approach. This matching of
differentiai'aptitudes with instruction is by no means a nove] : e

suggestjon; it has served as an effect1ve bag1s for m111tary L

,.

c]as§1f1cat1on for more than thirty years (Cronbach 197]).
; e

0bv1ous]y an 1mportant question requiring further 1nvest1gat1on

1s whether or not the 1nferred process d1st1nct1ons--s1mu1taneous “and
.

success1ve synthes1s-—p1ay d1fferent1a1 roles in detenn1n1ng a ch11d S

o effect1veness in cognTt1ve task performance Does one mode have an

o

‘E‘:‘advantage oger the other? Moreover if the present research a]ong
;73 with previous work, has conf1rmed that the Luria model represents two
v1ab1e 1nd1v1doa1 o1fference var1ab1es, a further cons1derat10n wou]d
be to determine whether 1nd1v1dua1 preference for either mode 1s‘i'f | e

'l’ .
L

~ amenable to modi fication. Ingen1ous 1nstruct1ona] methods have to.be e
'fff‘%hehfsed to bring about such mod1f1cat1ons How 10 te&ch a ch11d tg

/:;sw1tch h1s\}eﬁ1ng process would then become -a prob]em]for novatjve‘

- edUCators o N ‘ f . ) o 3‘ -

z _ e L " '» o | /. :'§}f

1 —
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Appendix 1-1

" Rotated Factors (Varimax) for Grade 1:
A11 Variables W= 60)* A .

s B} . B ,\‘ - - ' i
_Variable ~ - 1 I v N VI VII

CMatrices . 130 221, -167 635
" Figure Copy -~ - 229 -059 081  80F
~ .Memory for Dgsighé X -114° -113 =347 -7V

Cross-Modal Coding 1460 162 178 -023
Visual STH - digl 012 038 - 313 131
Visual STM - §igd - 125 211, -029 -143
Word Read o, -270 -140  -713 054
Serial Semantic = . . 944 105 - 103~ 089
Serial Control o .87 054 221 136
_ Total Serial-Recall <946 083, 163 114
Free Semqntic . \92]= 130 . - 025 048
Free Control 937 08 13 004
Total Free Recall 962 ..'087 078 029
- PPV - raw . .. 138 960  080. 075
10 133 940 089 069
omMA 131 (961 . 077 066
Age: . . 078 225 -035 240>
Visual STM - obj ~ 149 -200 136 256
Colour Read + ~ . =T40' 118 -765 - -090
. ‘Blishen Rating . 029 -176 -008, .
Bridge Task . 287 268 192 '\ 4
. Digit Span - fwd  TM 125 205 193V
iyt Span - bwd - 18 127 616 151
Metropolitan 142 313 | 518 248
 Varfance - 6.180 3.274 2.257 2.212 1.
L *Decimai”pOints omitted . . ".u.f:i.'  ‘1w:‘:;i$*n;‘
| ?gérialiPositidn ; o
Pfree Recall

LY
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C " . Appendix I-2
Rotated Factors (Varimax) for Grade 4:
,A11 Variables (N = 60)*
Variable RS T § S § 3 S B VI VII
 Matrices -002 265 855 .-063 039 083 057
. Figure Copy -070 017 -757 085 045 -166 -062
Memory for Designs - -001 044 -680 197 - 055 -083 -052
Cross-Modal Coding 090 -051 576 324 130 004 -205
Visual STM - dig] © . 339" 054 004 869 -125 023  -004
. Visual STM:- dig2 181 110 -051 816 - 034 -063 023
.- Word Read 068 048 005 -127 802 092 -086
Serial Semantic g78 12 #a7 - 1 o0s8  -178 002
Seral Control  ~° 860 -052 080 193 -147 149  -052
Total Serial Recall 956 044 -052 199 *-035. -039  -024
Free Seantic. . . 916 029 - -017 104 097 -161 ~ -009
Free Control 880 -108 036 151 -152 165 -118
Total Free fecall. . * 966 -041 010 137 -026 =002  -067
UPPVT - vaw - 057 973 100 061 "-002° -069 --017
Ig t025 924 116 019 139 092 033
Soom 063971 106 052 003 -060 .-029
Age | S .U 047 290 063 - 116 . -414 . <674 035
Visual STM - obj 241 0220 -030- 346  -308 ¢ 245 559
Colour Read 004 023 079 020 763 -104 " 160
_Blishen Rating . 021 530 ‘' 03 105 116 30 . 263
Bridge Task .. -101-  220. ‘324 -178 229, -102 605
Digit Span'- fwd 716 226 .-016 104" 002 003 176
' Digit Span - twd 154 139 .374 009 -111 223, -58
~ Lorge-Thorndike v101.,~-f053 236 030 018 -160 - 764  -080
* Frames 326 052 -164 852 -122 -~ 002 003
* Lorge-Thorndike PIQ ~ -095 247 ~ 590 . -265 002 -002 . 080
~ Variance : 5870 “3.469 2.801 2.734 1.730 1.452 1.245
- ~*Dec1na1 pomts om1tted o
Tserial Pos1t1on | L
¥y
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5 Figure Copying .
_Ten examples of the designs used are: given below.
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. SRR Memo_ry for D’esignsf' I

. . r . '\ \' .
Gwen below are the Memory for Des1gns test drawmgs Numbers
did not appear on the faces of the actua] plates but ar‘e/gwen here
for- purposes of 1dent1f1cat10n g o o

P




0 ..
e

v. : 2 po-iér'&:s 1:-‘ a )

"Administration

Memory for Design$ =

v #*

The subJect was prov1ded w1th a penc11, an erasér and~a sheet of

nh1te paper.

- The following instructions were given: 'I am do1ng to .

‘show you- some, cards with,drawings on theni, I will let you look at a
card for five _seconds; then I will take it away -and let you draw from -
memory what; you have seen. Be sure to Took at the drawing’ carefully

~ so that -you can make .yours just like it. .Don't start to draw untilel

take the card away, . Ready, here's the first one.’ The examiner en -
showed the card for five seconds, holding it.at r1ght angles-to the -
child's Tiné of vision. As it was withdrawn, he was told, 'Now draw -

Vit just Tike ‘the picture'. It was sometimes necessary to- rem1nd the
subject several times riot to draw unt11 the card was tdken away. No.

: Sc0r1ng x"'

. attempt, was made to urge guess1ng or the comp]et1on of a part]y s
remembered design, - ) : , ‘ L

[

. : . e
e e .

. S v T Lk . s
- . - : e

Each des1gn was scored on a four po1nt scale W1th vaPues from 0 to ;
3. The:total score was the sume of the scores on the 15 1nd1v1dua1 .
‘.designs;: the higher the score, ‘the’ -poorer the performance ‘The genera] -
pr1nc1p1es for scormg are’ e1uc1dated be1ow LT e, / '

A 0 po1nts::g

- T point:

AR

a.

~Talso g1ven 0 ratlngs

\1

ThlS rat1ng is given to a sat1sfactory reproductlon or -
(with certain exceptlons) to one that contains no more

" than two easily identifiable errors. .(Symmetrical. = -
~errorg, which occur frequently on Des1gns 12 and 15 are

counted as:only one error.) - L

:”va1tted or: 1ncomp1ete draw1ngs, 1f no error has been made

up to -the time subJect 1nd1cates loss of the memory, are

'.

B

: More than fwo eas1ly 1dent1f1ab]e errors have been. made,m;
~but the general conf1gurat1on or gestalt is reta1ned '

. “Reversal of a part on]y is rated 1.0 . ;*__ 3t

The genera] conf1gurat1on has been 105t (These ratings
are the most difficult to make, but the criter1a have A
- been ob3ect1f1ed by the use of examples ) -

. The strict count1ng of errors has not. been adhered to,,; :
.. certain errors, as.omissions and addit1ons of parts, are.
 penalized more heavily than others because’ they may"

change the total configuration radically. Although, in

".general, the omission of a minor. detail -or -a small
‘addition is corisidered-only one: error,’ “when the - -omission .

- or addition changes the shape of the’ design (e.g., from

'_a quadr%ng1e to a pentagon), a rat1hg of 2 is given

!
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3 points: a. The design has been rotated (i.e.,\the axis turned 180°,

/L 90° or, in-the case of Designs 2 and 7, 45°) or reversed
: . _(mirrored either 1aterally or in such a way that the
.o reproduction is upside down). o
b. In general, orientation errors of 90° may be recognized
. and scored even when the figure is.incomplete. - However,

those of 180° may not be scored as .orientiation errors
unless the figure otherwise meets the requirements of
a rating of 0 to 1. " - \ '

Exceptions:

. i. Reversals of parts only are not scored in this
category, but are given a rating of 1,

ii. ~Errors in the orientation of Design 4, since they o
. do not clearly differentiate contro] from brain- .
. damaged subjects, and since an incoprect s]ang of
only one side occurs frequently and easily gives
the impression of a rotation or reversal, are
given & store of 1. this represents a change from
the original.scoring instructions. {

o

9

>
3
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Auditory Serial Recall

The semantic and control word 1ists in random order are given

below.

R

.key hbt7cow§ben
wide large big high
~day ‘cow wall bar
“long big fat great

pen wall book key
book bar wall hot
key few hot book
high fat huge wide
huge great fat large
Ley.day cow bar
wide tall large. huge
bar pen few day

)

'Inglructions
Vad ;

each group.
groups of words.
the way I said them.
great tall.

I am going to say some words.

exactly the same order that I do.
Ready? Cow day key few.

few.’

Let's try one more list of words.
‘(Pause) You should have said, man mad map pan.
a group of words,,I want you to say

(Pause)

i‘?widé long big great

" <tall long big huge —”

<

great high tall Jong
few ben hot wall
day cow bar wall
tall fat large high

' long bié great fat

" few day cow book

key book day hot
“wide huge long large

high_tall fat big

pen few wall cow

g

100

] When I am finished I want you to.
say the words just the way I said them. There will be four words :in

I'T1 repeat the $nstructions.
When I am finished I want you to say the words Just
Let's try a group of words.

(Pause) You should have said, big lon
time I say a group of four words,

Ready?

I am going to say some

Big long
g great tall.
.I want you to say the words in

Each

Let's try another group of words.

You should have

let's try some other groups of words.

Ready?

Ready - (begin test).
/

the same words just as I do.

said, cow day key
Man mad map pan.”
You see, when I say

Now



Visual Shert-Term Memory ‘ Ji

Stimuli numbers for visual short-term memory

x1. 984

5 7 12. 53619

%2, 92715 13. 63295
- 3. 24971 ' .14, 23596
4. 72396 15, 81653
5. 75294 16. 13589
6. 48931 - 17. 2458
7. 54816 18. 83651
8. 97531 19. 15638
9. 35618 20. 59236
10. 73984 21. 45927
1. 38694 222. 69245

*Series 1 and 2 were for pract1ce purposes only and were not scored.

[
¢ 4

E COLOR

: ~ NAMING.

‘ - STIMULUS FILLER
READY A - 1 GRID ITASK | |RECALL

be-28€C—1 -5sec. —2sec~ |
’ cl t . ' ject
?cli\?_attd "F\.‘“ " time oﬂ;g;eer time

. Depicted above is a samp]e stimulus gr1d for visual short term memory.
(The 22 different grids were formed with digits “from T to 9.) The

" lower portion represents the time sequence in visual short-term memory
"presentat1on .
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A

Exampie of Stimulus Matrix for Visual Short—Tenn Memory - objects

Nine line -drawings were abstracted from the Stanford-Binet picture
vocabulary test. The objects were numbered from 1 to 9 and were :
presented in the, same random-order as the numbers in Visual Short-Term
Memory - digits. A pictorial example is given below. . :

A
v




v : '.]0'3

Instructions for Visual Short-Tehm Memory )

I am 901ng to show you some numbers] and some colours, I want
you to watch“the screen and do as I tell you (project slide 1). Look
at these numbers, try to remember each number (pause -then proJect
- slide 2) Now name these co]oursstart1ng at the top (pause then
project’'blank slide 3). Now write the numbers you saw .at f1rst on
this paper. Good, [If 1ncorrect repeat examp]e 1.1

: Now let's try another one (project slide 4). Look at thése
-number$ and try to remember them (pause briefly then project slide 5).
Name these co]oursstart1ng at the top (project slide 6). Now write -

the numbers you have just seen. :

[Repeat until subject understands the 1nstruct1ons and can
successfu]]y reproduce the digits.] . 4 PR

set ‘timers

Now we are go1ng to try again but we will go a bit faster
Ready? (engage timers) [As ‘the first sequence progresses say] Took
at thé numbers . . . name the colours . Nr1te i s

_ Let's try another set. Ready? engagé imers) Good. Remember
to look at the numbers, name. as many colours as~you can, then write the
numbers : : Lo

[Start test with each- tr1a1 preceded by-a ready s1gna

: ]when p1ctures of objects are used as st1mu11, the method of

" recall consists of selecting matching objects (printed on discs)’ from
an. array of nine alternatives. The child manually places his choices

v on a grid board before him, : ; poo



Digit Span

Digits‘forward -

v Directions: 'I am going to:say some numbers Listen carefully, and
when I am through say.them right after me.' The: d1gits were presented at
. the rate of one per second, A1l subjects wererstarted with the three- -

. digit series. - If the subject repeated trial 1 of.a series correctly, it

.was scored plus and the next higher series was gjven If the subject.
failed on trial 1, he was given trial 2 of the same series. Thertask was
.d1scont1nued when fa11ure on both tr1als of a given ser1es occurred '

J

Scoring: - The score was: the h1ghest number of d1g1ts repeated -
without error on either trial. Thus, if.the highest number of d1g1ts
correctly repeated by a subject was ftve d1g1ts forward h1s score was
5. 2ax1mum score: ‘9 po1nts

Series- - Trially ~Trial 2. - P
- (3) 3-8-6 C6-1-2 -
(4) 3-4-1-7 6-1-5-8
(5) . 8-4-2-3-9 ~ 5-2-1-8-6
(6) 3-8-9-1-7-4" 7:9-6-4-8-3
(7) - 5-1-7-4-2-3-8 ~ 9-8-5-2-1-6-3
(8) . 1-6-4-5-9-7-6-3 2-0-7-6-3-1-5-4
v (9) 5-3-8-7-1-2-4-6-9 4"2-.'6-9"].-7-,8;‘3-5“

Digits'backward

D:rect1ons 'Now I am go1ng to say some more numbers ‘but this" t1me
~when I stop I want you to say them backwards. For examp1e, if I sayr .
9-2-7, what would you say?' If the child responded correctly, the test

: proceeded beginning with trial 1 of the three- digit.series. But Ff he

- failed, the example, the correct answer was given, followed by -another . .
example (5-6-3-). If the child succeeded, the test proceeded, using
trial 1 of the three-digit series, However, if he failed this second
examp]e, the test proceeded, but began with. trial 1 of the two-digit

. series. Some children who passed the unrecorded examples failed both
trials of the three-digit series; in this case, the trials of the ;wo-
digit series were given and the test was tenn1nated The second tr1a1
of a serwes was given only 1f the f1rst trial was fa1]ed

Scor1ng The score was the h1ghest ‘number of d1glts repeated
" backwards without error Max1mum score: 8 points.

_Ser1es o Trjal 1 T Trial 2

- ) -~ -

------------
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Cross-Modal Coding

_ Auditory and visual test stimuli for cross-modal coding are shown
below. Large and. small spaces represent.approximate time intervals of

1.35 seconds and .35 seconds, respectively. The underlines were
omitted from test cards when presented to the subjects.’

o

AUDITORY STIMULT  VISUAL  STIMuLI
R v-' . . . . :
. X R . -"‘0‘ H

1 ' e eee e a8 Ty

2 ; . LTI .-.'.’ ,

3 e N T es os.
. 4 pSN.X NN 3 . !.-(v.

'3 . _‘, PP ITY Y, AT
) 7 stes e .'.. ,."‘ :
N 8 . . -iu‘.. .e e -;. L.

9 . . EX) i'g‘:' e see e i

0 s_sse s
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% Instructions for‘Cross-qua]'CodinQ'

carefu]]y ‘(Examples- T, d 3 without the visual stimulus cards ' -,
were presented.) Each of the patterns you. heard are Just like. the
dots you see on this car (Card shown{ Let! S‘take ‘a Took.at each.” ,‘
sone, Here is what the f1rst one sounded TiRe.- (Example 1 presented. )1'
. This is what the second one sounded 1ike (Cand 2 shown' and -example 2.,~
presented. ) You see, It is just 1ike the dots tﬁat are. on this €ard.* "
 Let's take a look at the other one that we listered to; :: -(Card. '3 shown
and example 3 presented.). Each pattern you hear i going to’ be Tike
one of the dot patterns you .see here. ‘Let me show you. L1sten'_ '
) (Card 4 shown, ‘example 1 presented. N.B, Card 4 and all subsequent
- cards contain three possible sound patterns of which one is correct.
- Cards 1 to 3 contain only the correct pattern.0 Which one did you
| hear? It was this one. .(Examiner points to the- correct pattern.).
~ Listen again, 'then you show me which one you heard. ~ Ready? (Card 5 .
"»shown -and examp1e 2 presented. ) Which one is it? (Subject points. )
Let's Tisten to a different one. Ready? (Card 6 shown, example 3 -
presented.’) Which one -is it thxs time Let'S'tny another one.  You s
show me which one you heapﬂ Ready? (Bxample 1: presented, followed
“immediately by card 7.) Listen again antthen show me which ‘one you
have heard. (Example 2 presented, then card\8 shown.) Ready? .
(Example 3, then card.9.) Ready? (Example T\, then card 10.) Ready?
(Example 2, then card 11.) Ready?" (Example 8, then card 12.) If the
subject d1d not correctly identify any of the 1ast three stimuli, the

1 am go1ng -to Iet yow Tisten to.sdhe\patterns of sounds. L1sten .
2 ;E

instructions were repeated until he could.) "Listen carefully and p1ck .

. out the dots that look Tike the tones you hear. . Ready? (Test item 1
. presented fol]owed by the rest of the test. ) S S -
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Adninistration of Bridge Task .

Each pattern be]ow was drawn in b]ack on a 3" x 5" white card
A = 'road’, B = «! r1ver s C -"br1dge

‘Aac ' a B . A * C

| e———————
| em———— .
° . P—— I . I
L N - :

N

The ch11d was prov1ded w1th six wire strips which were placed ina °

~cluster to his left. Four strips were six inches long and two were

two inches long. For the pre11m1nary training, the following 1nstruc—

" tions were. given: 7 g

"I am going.to show you some cards with drawings on them When I -
show you a. p1cture I want you to- make one just like it with.your bits
of wire. Pretend th]S is a road (showing pattern A.above). Make.me a-
.road JUSt like this. (chas1ona11y a child would begin to use all s1§
strlps, in which case the tester would say, 'that's the right idea, bu
your road is much longer than this one.') When the child responded e L
~correctly, the wire strip was placed back in the pile. Subsequently,
~ thes teSter would say, 'Pretend this is a river (showing pattern.B). Make -
~mea river.just like this'. ‘The.same procedure was followed for '

:‘*.pattern C. .Occasionally the child would. construct his 'bridge' from
“'three six-inch strips rather than from two two-inch and one one-inch

. strip as depicted on the ‘card.  Such an overs1ght was brought to the - N
ch11d S attention. S ' o T

Fo]]ow1ng th1s sequence the ch11d was asked to reproduce each ’
pattern separately without the visual aid. Only six children required -
further assistance from- the card patterns The criterion for beg1nn1ng
. the test was two faultless runs through the series. - - _ o

S Instruct1ons for ‘the br1dge task: 'Now us1ng all your p1eces of
wire, and working right here (indicating the tab]e), make & bridge,
going across a river, with a road on each side.' The instructions,"
'Make a bridge, going across a river, w1th a road on each side' were
repeated once. - : : - -

- 3
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' . Scoring Procedure for Bridge Task~

.The child's construct1on was sketched by the tester and scored in

- accord with the examples below,  If he simply reconstructed the patterns
.or, if the response was too chaot1c to be recognized a score of 1 was
asswgned . . ) S

- I
)

. o : . : ‘

A score of 2 was g1ven if the child at least began to fu]f11 the
‘ agk requirements. .'A score of 3 was given if two requ1rements were met:
the bridge was or1ented toward the - r1ver, if not cross1ng it, and at .
- “least‘one of the- roads was correct. A score of 4 was given on]y if the

‘bridge was placed across the r1ver, and only if the roads were on each .

side of the bridge. But a score of 5 was given on1y if the br1dgegyas -
“placed across the r1ver and only 1f the: roads were 1ead1ng away frdm '
the bridge. .

o

. » L4
)

Score . : °"f- - Example

",




