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ABSTRACT
>

The present’ study 1s concerned w1th the relat1onsh1p of o
ach1evment and cogn1t1ve ab1l1t1es The purpose of th1s study was to

"exam1ne the appropr1ateness of the’ Success1ve S1multaneous processlng

» 1

A\
model in analys1ng cogn1t1ve strateg1es, and’to design a: remed1al
'program based on @h1s model. Spec1f1cally, low and high- achlevlnq T

grade 3 ch1ldren from Edmonton -and Tow ach1ev1ng native chdldren from '

i

‘the Erm1nesk1n School, Hobbema at the grade 3 level were chosen

A battery of tests including. cognltwe measurei’ and strd—‘
'1zed 1ntell1gence tests was adm1n1stered .Scores from standardized

ach1evement tests were obta1ned from school records These scores

\ >
were compared by analysis of varlanck and by factor analys1s A re-
/\
' emed1al program was deslgned and presented to the Hobbema ch1ldren

i

The results show that Tow ach1ev1ng ch1ldren have lower Verbal

than Performance IQ scores Thls _was taken to sugqest poor verbal a-'_

", 3

’ b1l1t1es,1n these chnldren. ngh a'h1ev1ng ch1ldre appear to have

7
' fment was related not only to

1y J

ferent pattern of sk1lls Th1s pattern could be successfully 1nterp—

i

reted by means of the Success1ve Slmultaneous process1ng model ,Low;

‘high abilities ln a wide range oﬁ%tasks. It appeared that low achievA_,

“‘nte111gence but also to a dif- -

'ach1ev1ng ch1ldren were shown to be deflc1ent 1n verbal success1ve

strategies.

, s .
. The compar1sons between ‘the low achleving Edmonzon and Hobbema
:f ch1ldren demonstrated that the Hobbema children had a further def1c1en— -

cy in verbal ab1l1t1es wh1ch was related to a d1fference 1n Culturgs.

N

" ““‘ *5

‘uTh1s was 1n add1t1on to the verbal successlveﬁdlff1cult1es both grodg?

iv
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shared These two groups were shown to have some strengths in non—,
verbal abi]%g?es that were not taken advantage of by the academic
'process ’ ‘ B ' ;ﬂ'

| By means of the remedial program administered ta. the Hobbema
children it was shown that the ‘magnitude of the verbal- successive de-
'f1c1enc1e3»cou1d be reduced .The group of chi]dren receiving maxi-

- mum teach1ng showed 51gnif1cant gains in visual and audwtory_memory

and in word reading ability when compared togkhe group Ydf; ) ai@gﬁn-g

- imum intervention At posttest, the Hobbema chiidren were¢7'l ”'wt

'achiev1ng children
An ana]ys1s of the NISC prof11es supported the 1nterpretat1on
4 that achievement was based on verba] abilities Comparisons of factor
‘structures for the groups in this study and another group of 10 year
old chiidren were made They revea]ed tha thh ach1ev1ng chi]dren
were super1or to an’ average .group primari]y in reasoning abiiities and
'fthat Tow achiev1ng children were 1nferior in understandinq word mean- -
ings. | A o
Investigating the reiationship betWeen achievement, 1nte111~
gence and cognitive skills, it was found that Tow achieV1nq Edmonton
+ children were operating in terms of pre- reading and preconceptua1 |
skills. This was 1nterpreted to mean that their poor verbal- successive
-skills limited their reading skiiis and conceptual abiiities ‘ Hiqh
achieving chiidren were shown to have successive and 51miitaneous
strategies that are reiative]y independent of each other For this'
reason they were””B}e to matgp them more appropriate]y to the demands -

‘ .

w
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of the task. ) ‘ )

= o , S .

- The question of teaching specific skills vs. teaching general

cognitive strategies was discussed. The latter was chosen because it ‘;

. B E Y ' |
required less time ahq it fostered more independence in attitudes to-

wafd learning. The inteﬁvéntion program based on'the teaching of

cognitiye strategies was shown to be easily adaptable to classroom ~ .
use. - - S o '”5 o
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. CHAPTER 1
INTRODUCTYON .

Cole and'hruner (1972) have offered some valuab]e 1ns1ghts into
research, part1cu1ar1y that which is of a comparat1ve nature. .jhey an-
. alyze the\d1st1nct1on_between capacnty and performanqe,,and conelude_‘
&hat erroneous conceptjdﬁg of capacity often.ar1se; a conseqqug@ of;’;t

- "culture-blind" inferences made from performance. In their model, cu147
~tural deprivation becomes a spec1a1 case of cultural difference,. fhis'
has two main imp}icat1ons-for‘educationy First the recognition:thatj
educational difficu]ties may resu1t-fro% a difference rather'than'anﬂ
“intellectual disease" should raise the status of the student in the ;

leyes of the teacher and secd%d that the teacher shou]d focus on get-
t1ng the child to transfer skills rather. than on teach1ng new onhes.

- The theoret1ca1 posit1on stated above by Cole and Bruner pro-u ‘
vide an or1entat1on toward program development. However, this position
does present prob]ems of a pract1ca1 and u1t1mate1y theoret1ca1 nature
Their assumption is thatvthe (presumably) low achieving child in one
cultural setting has equal abilities to others in a'different settinq; ﬁ

| andbthat-a knowJedge of the re]attve strengths of the various children
in these groups exists. ‘ | _' ‘/
In addre551ng these points, Jensen (1968, 1969 1@70) argues

.that the ab111t1es of various’ cu1tura11y depr1ved gr. ups and~cu1tura]
/ .

minorities are not necessari]y equal. to the abi]'ties of,the cu1tura]

mainstream. The two 1evels of abi]ity, Level hjch is assoc1at1ve

1earn1ng and Level II which ‘is reasoning are: d1sparate1v d1str1buted

2



Level I ab11ities;,he feels, are normally distriboted throughout the
total population but Leve] I1 ab111ties are differentia11y distributed
w1th a bias toward the more advantaged groups.. This. resu]ts from the
assort1ve mat1ng w1th1n groups, wh1ch is the tendency for people to
marry w1th1n the1r 1nte]1ec;;a1 and socio-economic 1eVe1s The propo-
s1t1on put forth by Jensem.must be ébrious]y considered. )‘j ‘

In investigating Jensen's mode] DaS'(1972)'fa11edqto“tind the
hypothesized abi]ity levels. Instead using a principal factor ana]y--
sis he isolated two components which he tenned Successive and Simultan-
‘: eous process1ng In cons1der1n@ the nature of zhe task requ1rements,
the s1mu1taneous success1ve dwst1nct1on proposed by Lur1a (1966a, 1966b)
seemed to be more appropriate in. descr1b1ng ‘the processes. At a later

point, Das (1973a,. 1973b) isolated a factor which was named Speed.

The present study attempts to exam1ne h1gh and 1ow ach1evement

in terms -of bas1c cognitive processes such as s1mu1taneous and succes—
's1ve 1ntegrat10n Anteeedents of 1ow ach1evement are a]so considered
in order to determ1ne.whether;these are simjlar for Caucasian and CanadQ |
ian native ohi]dren In,addition to.these' an intervention proqram: |

' wh1ch is based on the theoret1ca1 model of cogn1t1ve processes is de-

f s1gned and tr1ed out on the native ch11dren The efficacy of the inter-

vention program is later tested.



. | CHAPTER 11

d N REVIEW OF THE LITERATURE

-'inteliigence and the environment o : S B

“Usually, 1t igpassumed that cognitive, perceptual and motor
‘skiIIS‘are acquired‘through "normal” prbcesses of maturation One of
1the unfortunate conclusions from this is that age or maturat1on 1s con-

s1dered to be more<4mportant to 1earn1ng than experience. Even where

early ch11dhood learning has been explored, the largest number of stud-

’

ies have been cross—Sectional rather'than longitudinaﬁ 1Q, for exam-
ple, corre]ates w1th mu1t1p11c1ty of environmenta] 1nd1ces However,
";ew stud1es of any kind in the IQ area have been designed with the pre-
cqs1on necessary to 111um1nate these-re]ationships“ (Fowler, 1962,'

p. 125)." /In add1t1on because most IQ tests are verbal, they tend“to‘

' miss 1mpr$vements in motor and non-verbal act1v1t1es due to early stim-

ulation.

As-a consequence;vwe knbw very'11tt1e'qf the coqn§t1ue pat-

terns Of_the preschop]tchild (p. 127). | |

| ndOUDtedly, e;e 6f the'most important variables in earlv‘sehod1
nlearnln are the prevalent ]earn1ng processes, as we]] as the under1y1nq
emotio al and persona] attitudes. Fowler be11eves that most nursery

schoo programs ha??‘been broad and uncerta1n in meaninq and have rarely
~conc ntrated on the Verbal aspect, SO 1mportant’1n mOst‘IO'megsures.

. Thi ' 4
‘ti e orientation. The rationale for most IQ tests 1s an undef1ned en-

t1ty, encompass1ng both verbal and non- verbaT tasks "neither 1001ca11y

‘related, nor organizedv1nto xges of abilities (b. 127) - Consequently

. 3

» ‘unfortunately, is true even in-the studies with a:definite cogni-

-



th--e is 1ittle known about the patterns o{ ability’ of preschool chil-
dren. The IQ and nature nurture controversy have obscured the fact}
that env1ronment plays an essential ro]e in Seve]opment hdwever impor-

tant the genet1c aspects yay be. -"Th1s dispute has ser1ous1y retarded

interest in exper1menta1 work on preschoo] nogn1tive Tearn1ng (Fowler, )

‘l . 128)" It is now generally agreed that;the env1ronﬁent p]ays some
role in deve]opment and thus 1t.1s thE-JODaOf the psycho]og1st to d1s—
cover how to best use.the contributions'of the environment.

McDona]d and Soeffl1ng (1971) recognize that 1earn1ng prob]ems

[

are not necessar11y the ch11d 3 response to the st1mu1us of the aca- ’
demic wor]d but, in fact, to many. var1&b1es such as early 11ngu1st1c 7d‘.
and phys1ca] env1ronments and even family dynamics. Thus, 1nte11ectua1
” style they feel, may. be patterned by a child's exposure to the cogn1-
tive and 11ngu1stic sty]es of the parents In addition, 1earn1ng prob-
lems may not be associated with agy single factor--birth history, nutri-
tion, environment, school entrance or heredity--but With a cOmhination!
of some or .all of these factors -
| Schoo]1ng, too emerges as a factor espec1a11y Western- type
schoo]1ng with materials rich in symbo11c representat1on (Pr1ce-will1ahs;.:
1961; Bruner, 1971) Even ‘when cogn1t1ve deve]opment has been. assessed
ma1n1y through conservat1on and 1dent1ty prob]ems, the under1y1ng coqn1-
tive processes have not been close]y examined School1nq and urban1zae
t1on tend to foster abstraction and the percept1on ‘of who1es - Inraddi-.
tion, other env1ronmenta1 variables such as exposure to art mus1c,- f
varied st1mu11 and perhaps symbo]1c or graph1c representat1on affect the

deve]opment of cognitive abilities. A
. . ‘ &“\
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77 We must note that\the var1ab1es are not easy to 1so]ate ‘ L
2! \ "‘f?
v

‘we-“ﬂ(ébblet 196@) Language, for 1nstance, is closely tied to culture, and

3

may be 1nsebarab1e from..thinking (Bruner et al., 1966; Bruner, 1971). The{“
mu1t1p11C1ty of variables compounds the problem and makes in- depth re- ¥

search extreme1y c6mp11cated ‘eaking down‘1nte]]igence 1nto major

.- patterns of abilities 1“:bnehway of tackling this complex problem.

Patterns of’Abi]itx

EYpe
N 3;(\?}};.

Lesser Fifer and Clark (1965) studied patterns of cognitive
functioning among Negro Chinese, Jew1sh and Puerto R1can children in: ’
New York C1ty They found s1gn1f1cant d1fferences in patterns of ab11-
ity across these groups. Ch1nese children were h1gh in number, spatial
reason1ng, but were low on verba] scales while Puerto R1can children |
were h1ghest on space and number but were 1ow on reason1ng and verba]
Jewish ch11dren were h1ghest on verbal and number ab111tﬂes, but 1ow on h
space and reasoning and Negro ‘children were high on verba] and reason- |
ing sca]es, but low on space and number Lesser, Fifef; and Clark con-

?c]uded. "There. seems 11tt1e doubt that differen phases ambng ethnic

' Qroups in spEcified'intellec;ual ~inctions that-are'stimulated:and en-
couraged are ref]ected in their different organwzat1od} of mental ab11— ‘f‘
ities (p 78)". Status effect;‘occurred in a11 qrougs. but the patterns
vrema1ned tqe same, with the middle class being h1gh Very often how-
ever, ethn1c1ty is confounded with status and thus the effects are not
c]ear | | e d~ |

;The study:demonStrates differing patterns of,abi]ities among

subcu]turgs and suggests that the environment is a major determiner of

¥
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‘cognitive functioning, if not necessarily in ability, at.least in organ-
ization.

Cu]tura] d1fferences are not always accepted as the major de-
terminants of differénces in ab1]1t1es | |

Jensen (1969) believes that the number of people who are consid-
_ered"as culturally disadvantaged is generally overestimated by research-
ers using the cu]tura]‘ditference mode’. Most of the 1nd1v1dua1s with
‘_be1ou average IQ are simply where they belong on the norma] d1str1bu-
tion curve. There is, however @ restricted number of people who ;re

f‘genu1ne1y depressed in cogn1t1ve funct1on1ng as a result of env1ronmenr

N tal inadequacy. - In support, Jensen’ sqggests thatﬁgo percent of the var-
iation in intel]igencz scofes can.bE“aCC nted for by hereddty‘with .
only 20 percent attr1buted to the effects of theéénv1ronment :

This is cons1stent with Bloom's (1964) conclusion that most of .,d
‘the variation in IQ scores is accounted for before the school years.
Das (19735) indicates, however, that the geneticist would concede that
the 1Q of a.child is also predfctéb]e‘from the IQlof his pahents;’and"'
thathloom's,findings simp]yvnEaffirh;the course of normaivdeyelopment;
| In hts-modé], Jensen postulates two levels of intellectda1 func-
~ tioning, Level I (memory) and Leye]‘ll (reasoning). Lepeﬁ‘& abilities
are evenly distributed between sUbégfoups within the culture,;bot teYe1
eII'abilities are not. Abstract reasoning eb11it1esvare higher .in mohe' '
'»advantaged groups. - |
In considering only those who are genuine]y "env1ronmenta11y

depressed"‘densen attributes the varijation in performance.to the;environ—

ment‘rather than to the culture. As a result, Jensen feels that



who]esa]e.intervention proéfams are of little value as they will not
.he1p a majority of the people ﬁnvoﬁved in them.

Jensen'é arguments_répresent an aJtérnative'td the'environmen-
~talist position, and can be seen'fnvthe broader context of the nature-
nurture issge. At this point, the only conc]usiqn that can be drawn
is that patterns of abilities do exist between different groupé of peo-
p]é but that it is not pgi§ib1e‘at the moment to "decide what proportion
.of thisydiffgrencebmayrgzgj tributed to heredity and the env1r6nment.

1

L]

oA

Cultural Deprivation

| What is the're]ative‘ﬁdntribution of the cultural milieu to in-
té11ectua].abi1ities? ‘Invest1gat{ons into cultural deprivation can be"
seen as a logical déve]ophent of the “nafure-nurture" Consfderations
mentioned adee. Its écope 1nc1ude§ a broad range; froh-Jensen's'
(1969) differential distribution of Level II intelligence to Zialer's
.(Bufterfield & Zigler, 1965) ~ﬁfﬁk1ng'of social rgiﬁfprcement and cul-
~fhra1'deprivation in mental retakdat{on studies. The concept of cul-
turq1 deprivation is-tob broad to be treated here in its éntirety,vbut :
theye are ﬁighificant-e]éments'that shou]dlﬁe.noted, partic@]ér}y in
fté,relati?ﬁship'foléar]y childhood education. The prec1$e-1Ssue can
. take thé form of several questions: Doeg.cu]tura1 deprivation_éxist
and, if ;d,'what formé does it take? FWhaf.ére the effects, 1f‘any? and
can;éhe eff'ect.s‘bévremoVedf | , |

Seen in tﬁe.brqader scobe of socio—cpitﬁfal Variation, cultural

depfivatioh is part of’three'bas1c issues: the’herédity-environment-v
'contrbversy,'the chafacter1zation and_nature'of-developmeht and the

~question of the structure of the intellect (Uzgiris, 1970, p. 8).



Presumab]y all these issues are involved in an analysis of cu]tura] de-
pr1vat1on but not always have they had the benefit of 1nvest1gat1on
guided by theory., Theoretical assumptions have been ﬁade but have not

- ‘always been made exp]ic1t and -the resu1ts rema1n unco- ordinated and

_ un1nte rated.

| u]turaiﬁdepriyation oan be detined as the reduction o% oppor- - y
tunity for \earning, experieﬁéeﬂe “xpression as a result of inadequa- -
cies or interferences stemming from ‘the attitudes, hodes‘of behav1n§' .
~and th1nk1ng and/or the’ phys1ca1 and cultural surroundinqs The vari-
ables assumed to be assoc1ated with cu1tura1 deprivat1on or d1sadvan-
tage have been well documented |

Cole and Bruner (1971) suggest that the “def1c1t" hypothes1s
associated with ethnic and soc1aT class d1fferencesr1s based on the * . ¢
assumption that the community of the poor 1s‘dtsorgani?ed and that'this,
disorganizatton expresses itse]f as a deficit. ‘The maiﬁ source of this
deficit as presented in the 11terature has been the 1nadequacy of ch11d '
rearing practices fo]]owed by the mothers It has also been associa. ad
with the absence of fathers and thenresu1t1ng_1ack of»o-father mode].
‘Some othef assooiated’factors are tﬁe 1ack‘of ouidence in goul seeking’
end lower positive and highervnegétive reinforoement."Specifiea11y |

these factors have been held to be important for the symbolic and lin-

quiski ents of the child. The lower class child has a re-
stricted'code in 1s']1ngu1stic‘expreSSton, shoWs stereotyoed'iotereo-;
‘ tious and plays strategy-less games.‘ His home provides 1ess figure-
'ground d1ffer ‘t1at1on because of h1gh noise 1eve1s and a1so prov1des'

| uncerta1n ounding de]ayed and verbal reinforcement.
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Cole and Bruner (1971) and Baratia::>8aratz (1970) both reject

v'the/deficit hypothesis and argue for the ac ptanCe of the cu]tUral’dif-
| ference model. Baratz’and Baratz feel the acceptance of the defect
model has led to an institutiona]ized form‘of racism- as the remedial
programs are desxgned to prov1de differential treatment to ame11orate
deficits that do not exist. Head Start, in part1cu1ar fa]]s into this

,‘category as 1t provides a blanket form of "cultural 1mprovement“ pro-

gram, when in rea11ty the cu]ture is perfect]y adequate and is only.

seen def1c1ent in compar1son to m1dd1e class norms . The fundamental op--

f@ng principle has been that the d1sadvantaged or "poor" (Das, 197oa,

"*§§'d€@§§n 1970) suffer from a 11ngu1st1c def1c1t (Hunt, 1970) Labov

(1970) eloQUent]y den1es this concept1on on the- princip]es of natura11y
developing language. ' ‘ '

Barat; and Baratz (1970) believe that 11nguist1c styles are
: only 1nfer1or when compared to middle- class norms in spec1f1c s1tua-
tions such as the 'school system. The faiTure to 1earn,;then, resu]ts
from the teacher-s 1nab1]1ty'to adapt to thevdifferent cognitive styles
- of the'sub-popufation The d1fferences ‘are seen to ar1se in response
" to different but adequate cultural patterns ‘and be11efs _Only when dif—
ferences, and not defects. are found can accurate 1ntervent1on occur.

To 111ustrate th1s po1nt Cheney (1967) suggests that the so- ca]led
"culturally deprwved" children have posit1ve sk11ls that others do not
have. Lack of sports equipment, for 1nstance, forces ch11dren to 1nvent

~‘many var1at1on/f‘h the ‘same game '”Nh11e watch1ng5a group of disadvan-

taged children at p]ay, he counted as many as seventeen d1fferent games

be]ng p]ayed w1th a ba]] and bat Th1s ab111ty to extempor1ze among
g., )
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others, 1s seen as a positive skill not necessar11y possessed by more "‘ v
advantaged children. . T ‘ VG“ :
| These strengths, however do not»necessarily compensate for”in-
adequate intellectual perfozyance; Gray and K]aus (1965) f1nd that

the disaduantaged cggﬂdren have comparative1y inferior:perfOrmance on o

standardized tests of71nte1ligence The differences in 1nte11ectua1

W,

performance often become "functiona] def1c1ts" (Das, 1973a; Cole &
vBruner, 1972),1rrespect1ve of cultural or 11nguistic adequacy. Disad-
uantagedvchjldren receiv&,verbal commands to control their behavior
less freduent1y at home'than other ch%ldren (Gray & Klaus, 19f%) and k

'~thus act more 1mpuls1ve1y and without regard to coﬂSequences (Hess &

: Sh1pman, 1965).

Luria (1961 "1963) has shown that speech plays an increa51ngly
1mportant role in the regulation of behav1or as the ch1]d gets older.
Verba] med1at1on 1s aqu1red through the soc1a11*at1on process and is
_therefore dependent upon the child's exper1ence -
_ Most of the conc]usions about the effects of cultura] depriva—
t1on have been based on the study of Amer1can b1acks, part1cu1ar11y 1nh'
the;urban ghetto.» They do, however, app!y equally well to the North |
Ameriqu;%_tlndiah’s‘_. | o |

\

- North American Indians \ B ‘ o - a. o S

Much of the cohcern with the education of native people in “
: . ' . : X ) . ] i et
Canada haSJbeen devoted‘tO‘the social and linguistic aspects of the

choo]ung process The recently completed. Report ofathe Task Force on,
Intercu]tura] Educat1on (1972) ~summayized much of the 11terature in

nanada on these top1cs, and d1v1ded the concerns with native education L
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&  into five general areaS" curriculum, parenta] involvement, cu1ture,«
1anguage competencv and teacher ‘trai 1nq The cateqor1es also ref]ect

eachers and others conﬁe;hed with the

1

\ the op1n1ons of parental groups,

education of native. peop]eﬂ\k \ ,
. [ S

The Report, however does not focus' on the 1earn1ng needs oﬂ

&
the ch1]d.,\Insteaﬂ 1t makes recommendations .primarily in the area oﬁ

= curricular deve]opment and COmmunitv tnvo]vement There | st111 e£1st a
general lack of 1nf nnat1on regard1ng practica] teach1ng approaches
based on a sound thegretical framework. _ -

‘;: oIn a monumental study gu1ded4by Hav1ghurst (1970) the U.S.
Bureau of Ind1an Affairs sought to 1nvest1gate the educat1on of the

Lans Lo

. Indian pedp]e in the United States of America. It exam1nes the mu1t1-.;

p]1c1ty of var1ab1e§/fo nd in learning and deT1neates some of the
'1ssues common to afﬂ\é§i§§f§/6} societa? ]1ving L .

‘Do the Ind1ans suffer the same cogn1t1ve defects aSrdo ch11dren\ |
in urban slums7 Cazden and Jdmn (1968) state that Indian ehi]dren from o

1 to 4 years show normal development but show consistent]y 1ower qa1ns
E ‘“‘ 4
in 1anguage ach1evement and because of th1s,_"1anguage remaing an as-

© pect of behaywor burdened with cultuxal conf11ct (p 2)" ’ A]thouqh

' jthe1r f1nd1ngs support the genera] p1ctur Qf better ‘non- verba] than J/

verbal ab1]1t1es/ they suggesf that standard1‘ed tests do.not necessar- -
K ily have the same mean1ng for a11 groups ; / scores from 1ntercu1tura1
. _ compar1sons havelnean1ng on]y when contrast & with the 1dea11zed stand-
vard of Amer1can behavior (Baratz & Baratz N\?370) Th1s 1\\a result.
of the mwsapplicat1on of the,g/dnciples of ega11tar1an1sm sameness

becomes equated w1th equa11ty
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'., Lenneberg and Roberts (]956). Carro]] é;d Casaqrande (]958)
and Suc1 (1960) 1nd1tate that d1fferences in languages do affect cogni-
)
7t1ve behav1or 1n¢11m1ted ways but this does not necessar11y 1mp1y a

cogn1t1ve ]1ab111ty However as Cazden and John (1968) indicate,

there are more subt]e variables at play;

‘*A]though there is no ev1dence to support the assumptwon
that one language is superior to, another as & tool of
cognition, if the Indian child has not had the chance
‘to develop his mother tongue befr e he is taught English,
‘he may .find himse]f in the posit.on f the :ompound bi-

~ Tingual .-. . whé rely on both Tarquages and show the —<& .
poorest.performance. The psychoiogical effects of com-
pound bilingualism may be particularly critical in the
period of 5-7 years when the role of language in cogn1-’
tion is just be1ng estab11shec (pp. . 7-8). -

[

Language;1s not the on]y source of var1at1on in cogn1t1ve performance.
fBrophy and Aber]e (1966) suggest three sources of conf11ct in va]ues
the concept of t1me the d1spos1t10n to conform to nature rather than
.dom1nate it, and soc1a1 w1thdrawa] in schoo] - The effects are that tl
absentee1sm is high and schedu11ng d1ff1cu1t Lack of" conf fmism can.
be interpreted as 1ack ‘of motlvation as can be the lack of a work

ethic-and the necessary grat1f1cat1on of de]ay These variab]es have

"<:<a1so been 1solated in the Report of The Task Force mentioned earlier.

In much of the 11terature on Indians, 1t has been suggested
'that the1r sty1e of 1earn1ng is ma1n1y v ,al-—]earn1ng by 1ook1ng
. rather than 1earn1ng through language -~ 2se chilldren typica11y do°

the1r poorest work in read1ng vocabulary:
~
The ch11dren of Ind1an tribes which have’ kept c1ose !
touch with the world of nature and with their indigen- -
ous cultures a:e specially stimulated to observe accur- -
“ately, to organiz¢ their observations and express them
aesthetically . . . White children, and urban white . .
children especia11y,,may have'much*less-chance to form
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: concepts from f1rsthand observation, but must rely upon
books and words. (Havighurst, Gunther & Pratt 1946,
p. 61). .
The dom1nance of 1mitat10n is a common]y accepted character1st1c of
;veducat1on “in non- ]1terate soc1et1es In pr1m1t1ve cu]tures a greak
'deal more of the tot., culture may be ava1]ab]e directly through the
sensory fac1]1ty th n in the white society, where mueh less adu]t}b
hav1or is understandab]e through direct observatlon and therefore is
less appropriate to the play needs of the child.
The contact of cu]tures may p]ay an important role in determ1n-
}1ng the d1rect10n ch11dren S growth may take In the schools, the
‘Native ch1]dren Tearn “the ways of the.white man",_whi]e at home they
»
learn the ways of the1r peop]e This dua]1ty must have serijous. impact
on the ]earn1ng sty]es of these ch11dren (Cazden & John 1968)
- - Rohner (]965) po1nts this dua]1ty aut very clearly:.
“‘A fundamental difference 1ies in the method of 1earn1ng
This difference creates an important discontinuity in the
. enculturation process of the children. Kwakuitl children
typically learn by observation, manipulation and experi-
mentation in their native setting, but they must learn by
~ verbal 1nstruct1on reading and wr1t1ng in the c]assr00m
(pp: 33- 34) ‘ .

Trad1t1ona]]y, Ind1ans have not done as we]] as wh1te ch11dren

in schoo]s, and th1s wa§ shown to be re]ated to the use of Eng]1sh in _"

.'the home. Ind1ans a]so fe]] farther and farther behind as they pro-

* ‘gressed through school ~ We now recognize this to be a phenomenon assoc-

"_1ated w1th the env1ronmenta11y or socia]]y d1sadvantaged child (Coombs.

1968) However, language may not be the on]y factor 1n ach1evement

Coleman (]966) suggests that be11efs about’ contr01 over the enV1ronment

@z

and self concept are a]so c]ose]y re]ated to school” performance

Yo
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.This multiplicity of variab]es'suggested does not s1mp1fty re-’
. search in this area. '.Havighurst!(1970), honever points out - that there |
has been very 11tt1e work done on the performance patterns among Indi- -
ans, although this work is desparate]y needed and, gn'fact, has been
done w1th other ethn1c groups. "A]QQ 1earn1ng theory S0 farthas.been
ma1n1y concerned w1th genera1 theories of 1earn1ng/that are not cultur-
a”ab@y cond1t1oned and has concentrated more on sim1]ar1t1es than differ-‘
ences in 1nd1v1dua] and group behavior "{p. 24)" R ‘\f | ]
There is ev1dence to 1nd1cate that on non-verba] peﬂ;okmance
tests Indaan children- have the same average scores and ranqe as white
children (Hav1ghurst 1957) howeverv on other @ests they fall. progres-
:s1ve1y beh1nd as. they progress up the school 1adder Language a]one is
not respons1b1e for th1s deficit. The\def1c1t is more Tikely in the
‘styles of ]earn1ng emp1oyed (Havighurst 1970, p; 25). - s
- “In conc]us1on the conference (Havighurst, 1970) ". . . recom-

1 LN : . N -
.mends that -a comprehens1ve researchigroject be instituted to study the

'styTes of learning employed by American Indian groups in their everyday

lives; to investigate the effects of such styles on school achtevement

of Ind1an children; and to explore:how educat1on can be des1gned to take

~ full advantage of these sty1es (p 25 [the1r emphas1s]) "

'Summarx
| 1In sUmmary, we can'nOte the plea'made~by Gazden and John (1968):.

° We joid tho$e who seek a kind of education that w111 pro-
vidé actual preparat1on for every Indian child in what we
. hope w be an increasingly p@ura11st1c society. His ed-
O ucation:EEpuld equip the young Indian with the minimum of
. skills neCessary for urban society, if he chooses to par-
‘ t1c1pate in 1t And it-must do this without neglecting

A e y s



his growth w1th1n his traditional society, thus free1nq
him for the other choice of developing Indian life amonq
/ Ind1ans i
-

[:/J o Variables in Cognition

In 1nvest1gat1ng the differences in achievement between individ-
ua]s, dpe must first isolate the variables involved in 1earn1ng The
contr1but1ons of hered1ty and enx\ronment have a1ready been cons1dered
' but it is: a]sd necessary to 1nvestt;ate the spec1f1c intrapersonal ab11-’

h1t1es 1nvolved, as they are the means by wh1ch externa] events are
"translated 1nto internal exper1ence ‘Two of these: bas1c un1ts of cogn1-
?t1on are the aud1tory and visual processes. ”
Aud1tory and visual processes are the 1nd1v1dua1 s main methods
of gather1ng information about the env1ronment The schoo1 sett1ng |
“with 1ts emphasis on read1ng and 1anguage places a great deal of- empha-
sis on ga1n1ng information through vision and hearing. Often, they be-
come a “source of d1ff1cu1ty\1n the 1earn1ng processes of the child.
| .In 1nvest1gat1ng the re]at1onshjp between aud1tory and visual
percept1on to reading, Birch and Belmont (1965) found that 1n1t1a1 read-
. ing ab111ty,ref]ects the deve1opmenta1 leve1 of‘these ski]]s while more A
general 1nte11ectua1 and cognitive factors 1nf]uence the e]aborat1on of
read1ng sk1115 CIf the cogn1t1ve styles and needs for read1nq are not
compatible, B1rch and Be]mont fee] that an ass1st1ng of read1nq progress"
can be ant1c1pated perhaps at the grade 3 1eve1 | ' )

The -in rmat1on from both modalities must be . 1nteqrated at some

po12i before rzgdmng can ogiuf Raab,vDeutsch and Friedman (]960)\and :

) A
Biréh and Belmont (1964, 1965) have used cross-modal coding," and foundr



. 'leéﬁ)
poor readers to be,poor in aud1tory-visua]'1ntegration " Reilly (1971)
also found differences between grade 1eve1s, in auditory-visual 1ntegra-'

tion and conc]uded that 1t is re1ated to reading ach1evement but that

it s more c]ose]y re]ated to comprehens1on scores than to vocabulary

; scores. - A- ' ;>

f

Dornbbsh and Basow (1970) used d1g1ts in" a bisensory memory
task to study the re]ation between visua1 and aud1tory performance
They found 11tt1e d1fference in the performance of good and poor read-

ers; however they do report difference 1n function1ng of the two mod-

A al1t1es-—v1sua1 memory decreases with rate of presentation while audi-

tory memory 1ncreases ~As an explanat1on they offer severa1 po1nts

. 1t is likely that Ss have to transpose 1nformat1on from the vis-

ualginto an aura]]y based storage, which may serve'to retard visua1vrei/r

+ call, particularly at the fast rate (pp. 1041- 1042)” ‘Also: ", . .

" the sequential nature of the present task may be modality spec1f1c

‘ That is, the sequential or success1ve method of presentation is mére C

-practical for add1tory stimdli than for visual wh1ch_can be handled-

eith%r sequentially or simu1taneously‘(p. 1042)",_vCrowdert(1966)'was-
also found that visual recall is superiorﬁwith a simultaneous method, R
of stimu]us processing: | _ _ ‘ |
DOrnbush .and Basow (1970) conclude that it 1sa11ke1y the tasks
‘used tapped’ not JUSt short- term memory capac1ty, but also the ab111ty

to grasp and to use effective coding strateg1es where necessary.

Neufe]d (1966) suggests these capacity 1ncreases w1th age
.‘\,-/ .

Perhaps the younger ch11dren do not initially operate in terms

of storage but s1mp1y Qeal w1th each st1mu1us as it arises It is only
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L
1ater that they acquire the ability to store 1nformat10n for further
.process1ng " These ch11dren may not be prone to a high degree~of.spon—
taneous,organizat%on 1n free recaTl (Tu1vingﬁ 1962) but may be ab]e;to.
| organize information with prompting (Jensen & Rohwer, 1965).
| In a stddy.of language-delayed children; Holloway (j971) found
, a‘significantly‘poorer performance in understanding d1storted'(fi1tered)
-speech in these ch1]dren as compared to matched norma]s, suggesting
poorer auditory percept1on. He - a]so found d1fferences 1n aud1tory vis-

ual:

- ass c1ated with a delay in 1anguage learn1ng The capac1ty of the 1nd1-j

v1dua, to ass1m11ate and organ1ze mu1t1moda] 1nformat1on probab]y under-

11es man's ab1]1ty to mod1fy his. behavior general]y (Ho]]oway ]971)

Jensen (1971) remarks that there has' been Tittle effort to com-

~pare visual and auditory memory, 1nsp1te of some current be]iefs about

the subJect In an exper1ment h1thvundergraduates, he stud1ed digits pre-

sented bisensoraily. 'He eﬁpecteq'thts research_to answer two importantk
'qoestions; "Do people {h general 1earn.or'remember more effective1y.
when\the material is presented visUally:or aurally?" and “Do some indi-
vidJle favor one sensoryimodality.orer another in learning and rember-
ing?v(p' 123) " | i -~ B | |
Interest1ng1y, Jensgn found that aud1tory memory was super1or
'in.immedlate.recall but that v1sua1 was. super1or in the de]ayed cond1)
~tion (lo'sec.).‘ The f1rst f1nd1ng 1s_99ns1stent w1th other stud1es re-
‘ ;orted To explain the second condition Jensen Feealls Sper]1ng s *'_
(1963) hypothes1s that a primary funct1on of verba1 rehearsa] 1n memory
~is to gode visual material into aud1tory storage. Jensen feels th1s |
codingbatso strengthensithe memory'trace.‘and’transforming the visual

{

'ntegration One conc]us1on is that auditory- v1sua1’1ntegrat1on is ‘

‘).
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digits to auditory ones is less subject'to'retroacfive interference
than io the straight visual memory process.

Jensen (]97]) concludes: JThe fact that:toere are no signifi-
cant individual diffefences as a function of sensory modality would seem‘
cyﬁsistent with $he hypothesis thatethe stimuTi, regard]ess of'sensory

~ channel, are encoded .in a single'euditory short-term system . . . This

~

can be thought“of as. a kind of»med1ation process (p. 130 One should

be careful in making a sweeping‘genera1izetion, ﬁowever,_”s the pppu]é--
.fion used’was co]]ege”studenfs and theser@%y have bee 'Qell se]ected

for verbal encoding abi11ty,b&‘the educationel process.';The audjtory
and visua1 processes'provide‘a bastsjfor'information gethering and eyen-
toally fok'conceptua1 and abstract thinking; "These pfocessesvmay.alSO o
‘be involved at a higher Tevel in the form of imegery.* :

| Ninety years‘ago, Francis Galton (1883) conc]uoed that vivid

mental imagery could interfere with the formation of abstract thinking,

especial verbal thfnking‘ Aidoustuxley, too, considered himse]f'a

"]ow i ger" and accounted for his abstract th1nk1ng in this way (1967)
Ho]]enberg (1970) 1nvestigated the poss1b111ty that vivid menta] imagery
fac111tates ]abe]1ng.but interferes thh concept formationfbecaose the
person finds it difficu]t to‘sh{ft,away.from the obvious perceptual at-
tributes of the object;;.Coovefseiy, low imagers do not suffer from this
'ioterfefence and‘oftenbfind.it ees1er to concentrafe-on Underlying func- i
-ciooai re]atiohsﬁios These functional re1at1onsh1ps are necessary in
e]aborat1ng categories 1nto concepts. Genera]jzatjon cgnnot-gust be on
the primary st1mu1us.yq1ues; "The resultS‘of thisninyestigation point .
- clearly to‘a'contraStbin the st}1e of'learning betWeehcchildren‘w1th a

- strong tendency to think in visual images and chi]dren‘ﬁho'are weak ‘in.
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imagery (Hollenberg, 1970, p. 1013)".

She found that 1ow—imagery children apparent1y had difficulty
Cin form1ng initial categor1es, but once ‘the categories were grasped,
' they formed an eff1c1ent mechan1sm for reca]] High-1magery chfﬁdren,
a]though they learned verbal 1abels more eas11y, did not:groups as
’ efficiently, and thus showed 1ower reca11 performance and categor1za-
t;on ‘ A

Paivio (1969) uses imagery to ‘explain the findihg that concrete’
pairs are more easily ]earned than abstract pairs, in‘pafred;associate
1earning. He suggests'compound'imaging, the sUper-positionihg of two
1mages, as be1ng the operat1ng mechanism These results are not en-
t1re1y consistent with Ho]]enberg S f1nd1ngs, in that she used nonsensg
sy]]ab]es with known. 1ow-1mage evoking potent1a1 Ho]1enb°rg»also
found the d1fference between high- and]om 1magervch1]dren is most

' marked 1n the 1ower grades with each group probably forming compensat—

1ng~strateg1es to cope w1th the inadequacies of either approach.

-

Memory'St:ategies ) | _

| Belmoht ahd Butterfield (1969)‘suggest-that uery little is known
on how encoding, rehearsal and gecoding strategfes'are used in short-
'term memory, how’ such strategies deve]op. and whether age re1ated d]f—
' ferences in these strateg1es are qua11tat1ve or quantitat1ve However,
erppel (1964) has Indicated ‘that the same’ var1ab1es affect free reca]]
1n chlldren as in.adults. ' . " A | ' ,
| Most.tachjstoscopica11y_oriented studfes of»STM_control forf
,f'scanhing,,but evidence presented by‘Vurpi1lot (1968) and Zinchenko and

Ruzskayav(1965) suggest scanning strategiesvchange with age. Haith‘gt '
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:_ ory and this 1n turn’ 11m1ts the produetivity of 1ntaﬂf-

al. (1970) suggest that S-year;old children have a strikingly limited
abi]ity to report items under STM conditions. ‘These were not attribut-
able to scanning strategies, as‘exposure.times were very small (150
msec}).' Possibly the children were reporting frog;a visual memory,

§

whereas adults recoded the 1nformat1on‘and were reporting from a verbal

'memory; This would suggest children had an inferior coding strategy to

adults and thus were limited in the number of items coded. In support,

Bernbach (1967) suggested that 1abe11ng enhanced memory and that adu]ts}

' automat1ca11y label, wh1]e children must be directed to do so.

Haith et al. (1970) did conc]ude .that children had some ‘means

of encod1ng and organ1z1ng the data, but the conclusion was made ma1n1y

‘from anecdota] ev1dence The. 1neff1c1ency of the ch11dren s strategies

was most often seen 1n the 1ack of cons1stent field scanning tendencies

;when a larger number of 1tems’were presented It seemed the capacity

u [

was over1oaded destroy1ng any st1mu1us organ1z1ng effort Ch11dren"'

may not be ab]e to c1rcumvent these 1nterfer1ng st1mu11 by the use of

mnemon1c aides (Gou]et ]968)

its re]atxonsh1p to memory He concludes tha&

concept) Th1s demonstrates the consc1ous effort a p

4 o

deve]op Eff1C1ENL memory strateg1es.; Ineff1c1ent3§tra&qr %Y
e Rer
kY ",J. £ W M

suggests there is a 11m1ted number of factors a person canghde 1n‘h i
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increasing the density of these factors using the above mentﬁoned,mem—
_ J‘
. tﬂ”
Morin, Horning and Konick (1970) have 1nvest1ga,dd Miller's

~ory devices. "He calls this process "chunking",

'ideas‘in an experiment with young ch1Tdren The foc f the study was
R
a "keeping- trade" task that is, remember1ng the.sg”; s of severa] var-

L

‘“/?or that a dress was

1abTes, e.g., that a dgg_was the last: an1ma ”_

B Lo
the Tast ‘clothing. They noticed. that ch11dr -“l ded to search the

var1ab1e for state rather than referencing thgﬁéﬁposure set itself (the
: set to be remembered) and adu]ts tended to focus on the -exposure set.
. A poss1b1e expTanat1on was that aduTts were dependent on reheg@sa] for
memory. They also found fewer errors when the sets were presented aur-
ally rather than v1sua11y This is 1n~agreement with Jensen 3 (1971)
finding for 1mmed1ate as opposed to de]ayed recaTT v

Recent other studies (Kingsley & Hagen, 1969;. FTaveTT ‘Beach &
_Chinsky 1966) also have found that children. use Tess spontaneous re-
-'hearsal Rehearsa] ‘would tend to focus attent1on70n the st1mu11 pre- -
' sented whereas non- rehearsa] does not tend to 11m1t the aTternat1ves
and thus”’ probabTy 1ncTudes the state or cTass of the var1abTes as weTT

As Goulet (1968) documents, there”has been very T1tt1e research'
into the verbal learning processes, of ch11dren The stud1es done have
either dealt pr1mar1]y w1th adults or have been of a- descriptwve nature.
| - He caut1ons us that funct1ona1]y it is pract1ca11y 1mpossvbTe*to separ-
ate maturat1ona1 and- experiental variables in verbaT processes them-
seTves depend both on maturation and the cuTturaT surroundings This
can be c1rcumvented somewhat by g1v1ng massed exper1ence to ch11dren
‘while. hold1ng age constant. The compar1sens with age- controTs can be -

9|
-used to est1mate the’ effects of maturational processes and, of course,
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training effects. , p

It seems evident that verbal ability, especially verbal encod-
ing and verbal memohy, is a useful strategy--one,demanded by our school
systeﬁ‘peﬁhaps to the eXc]us1dnebf others It has been suggested that
some re]at1onsh1p between aud1tory and visua1 memory exists. The main
conclusion drawn has been that visual stimuli ‘are coded into'eural
\Eased storage. In this way, the v1sua] stimuli are re1nforced or
zstrengthened and are ]ess subject to decay. |

Two poss1b111t1es ex1st for the nature of thjs coding. The
first is that visual and éuditory stimuli are integrated éutomatfca11y
~ through neurdl connections, and the second is that there is "mediation" .
involved. ‘-QjﬁﬁA | . |

Some physib]bgicaT studies suggest the first alternative.

Gordon (1972), in a study of cats percept1on demonstrated that cer-
- tain cells in the super1or colliculus of the brain can be triggered by
\v1sua1, aud1tory or haptic stimu]i However psycho]oqica]]y speak1ng,
the system of med1ation first suggested by Pavlov and continued by
Luria seems the more usefu]. even though the two systems are not neces-
sarily mutua]]y exc]us1ve The- resu]ts of stud1es suggest1ng ‘'verbal en-l
cod1ng are genera]]y consistent w1th Lur1a 3 conceptua11zat1Qh

~ An important point to note is- the differeffce in the ag311t1es
of adults and children. It seems adults acqu1re the ability to use cod-
~ing strateg1es a]one with rehearsa] in memory. This suggests that the,
,cross—modal coding abilities are either learned or develop later than
_visual or'auditory abj]itfes.- However, in either case, organiiatioh of
stimu]i'seems,td-be the. key eoncept. ~Calfee (1970, p. 150) suggests in

" his study with retardates and non-retardates that visual memory may



involve more than just STM.. He found that using colored animal pic-
tures,retardates perfonned‘as well as non-retardatescon short-term mem-
ory, whereas on more abstract data they generally perform more poorly.
He suggests poor organ1zat1on or encod1ng as poss1ble factors EAddi-
tional 1nformat1on suggested th1s was the case, as in an exper1ment in
which data were organ1zed,g_prlgr__retardates were less ablé to benef1t.;
Organization seems to play an-incréasing]y importantﬂro1e’in memory with
age and this . . . "Suggests that the poor performance qenera]ly char- :
acter\st1c of retardates results not from reduced capac1ty in short term
‘or long- term memory, nor from a faster rate of 1oss of 1nformat1on in
either system, but rather from an 1mpa1red ab111ty to transfer 1nforma—.‘
't1on between these memory‘systems (p. 160)" o

There has been a suggest1on (Birch, 1962)'that organisms differ

in the hierarchical structure in which the senses~arevorganized;‘differ--
ent animals have difterent.preferred senses Bruner (Bruner,‘01ter &
Greenfield 1966) has extended th1s concept to humans and to 1nd1v1du-

}4 in his dlscuss1on of h1erarch1ca1 thought structures He considers
the enact1ve, ikonic and symbolic modes of 1nformat1on processes to be
E 1erarch1cal1y organ1zed 1n response to. maturat1ona1 demands The 1m-
portance of this d1scussion 1s in the necess1ty to cons1der changes 1n
'the methods of 1nfohnat1on process1ng due to e1ther maturat1on and/or )
learn1ng Ind1v1dua1 1nab111t1es or de]ays in sw1tch1ng strateg1es can //)
lead to learnlng prob]ems. Some supportlve ev1dence is added by Rakker _G
'(1967) 1n ‘his work w1th read1ng dlsabled ch1]dren Klausmewer and
‘ Me1nke (1968) ‘too, feel that 1nd1v1duals tend. to process 1nformation
' according to some. systema¢1c plan and that performance is fac111tJ:kd

when a strategy is provided
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The main thrust of the evidence presented thus far has been to

i]]uminate the re]ationsh1p between aud1tory and visual abilities The

: ex1stence or non- ex1stence of separate short term memories has not been

determ1ned,‘however, certain trends do emerge, It seems c1ear that “the

',encoding»of visua] memory into an auditory signal does improve memory»

i"c’ L0

’

and that encoding of auditory sngna]s does also occur but is not as
eff1c1ent Thus, it has been shown -that aud1tory and visual STM are at

}east functiona]]y re]ated

’

It has been demonstrated that young-chi]dren do not spontaneous-

ly organize or encode the stimu]us 1nformat10n as adults do and conse-

'_~quent1v have less efficient memories. Thjs strong]y suggestsrthatw

these~strategiesvareglearned'throughla conscioUS'eﬁfort and, further,
that they can be manipu]ated as variab]es;‘ This has a tremendous'impor-

tance for studies 1nvo]v1ng remediation Birch and Be]mont (1964) con- -

" clude: - "It 1s c]ear that we have but begun to explore the un1verse of .

condit1ons for ]earn1ng and performance Which-w111 faci]itate most
effect1ve]y the. express1on of the potent1a11t1es for adaptat1on which
ex1st in menta]]y subnormal children (p 742)" A

These comments set the stage for much of wh . is to follow in

. futUre years. A]though basic and deScr1pt1Ve research is still neces-

sary, the second stage of research is manipulat1on ﬂb§>pn1y shou]d

the var1ab1es be 1nvest1gated 1n response to pressure or. pract1ce but

- an 1ncreas1ng effort shou1d be made to remediate both the conditions

re]ated to def1c1ts and 1neff1c1ences, as. we]l as the deficits or‘1n-

1‘..

eff1c1enc1es themselves
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'areas are not effective as’ genera] procedures . ’ ‘f
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" Studies Involving Remediation

Before Head Start there were very few proqrams deaiing with the

disadvantaged or cu]turaiiy different and even fewer curricuium mode]s '5 :

des1gned to remediate specific deficits. It was devastating to find

, that Head Start had done iitt]e to prevent schoiastic faiiure in -the: S
early grades (Spicker,- 1971, p. 629)

There have been.at least three maJor modeis in recent years‘

. ”(Spicker, 1971, p. 629) deaiihg generai]y with remediation The first

-'attempts to 1mprove aptitudes for, and attitﬁdes towards scho]astic

learning by improving 1anguage, memoryg prob]em soiving, concept forma—

h’,tion, comprehension and discrimination Tearning abilities. This type

is typified by the approach of K]aus and Gray (1968) Secondly, the

' modei which emphasizes visua] discrimination and v1sua1 motor integra-
“tion. Third]y, the Bereiter- nge]mann (1966) curricuium 111ustrates
'vthe academic skiiis development ode] This approach empha51zes 1neffec

~tive teaching as the key faiiure in dealing with the disadvantaged

In-his analysis, Spicker‘(]971) conciudes curricuium modeis : ~

- stre551ng cognitive or achievement skiils produced the hiqhest 10 gains,

'Montessori (1964) method exemp]ifies the perceptuai -motor deveiopment o

- S
‘aithou.h othsr curricuia can produce change under certain conditions R

Further, he conciudes that ear]y programs for the cuituraiiy disadvan- -

taged must 1mprove fine motor, memory and general languaqe abiiities

o where they are 1nadequate if these child“en are to succeed in the aca-.

demic setting He: finds, however, that most chi]dren have adequate B
N

R /

/

]

'motor and memory skiiis and, for this reason, programs empha51zing these

'Y

*
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Several dif?erent fssueS'are invo]ved inithe concept of remedi-‘ﬂ
atjon. Firstly, the belief that cogn1t1ve strategies and processes can
be changed 1s implicit to the concept of remed1at1on as 1t resu]ts
from the belief that cogn1tive processes ake 1earned rather than 1nher-~7
1ted _ Although this argument 1s not c]ear]y reso]ved the d1sagreement
is not mainly one of extent of environmental 1nf1uence rather than its
actual eXLstence (Hunt 1970). 6ne may assume, .then, that cogn1t1ve
| strategies can be taught. It remains to be démonstrated‘under what c1r¥'g
’tumstances and to what extent the changes w16] take p]ace>> 5
' C]ose]y assoc1ated w1th remed1at10n is the. issue. 1nvo]v1ng
possess1on of certa1n concepts and the1r avai]ab1]1ty for use. Many of
the ear{1er stud1es were done using anzmals as subJects and.many unfor-
-tunate and erroneous conc]usions were drawn about the possess1on of

4

.ab1]1t1es (Bortner & B1rch 1970) Capac1ty for behav1or was equated
w1th performance It was 1ater shown that the 1nferred capac1ty Was ) //’)‘ N
actua]]y a funct1on of the e11c1tory nature of the experimental mate-
r1a]s and that when the pature of the task was changed a different
and greater capac1tylwasgdhferred (Bortner & B1rch 1970) The danqer
results not from\the/1nference but from the use to ‘which the 1nference
hes, been“put S1m11ar findings ‘as to capac1ty and - performance in the

k study‘of chfﬂdren have been noted by Bortnen_and Birch. ’

.5' .
-

Patho]ogy and remed1ation

4 If one were to take a patho]og1ca1 approach to 1eann1nq prob-
P .
1ems, one wou]d be searching for poss1b1e correlates with1n the brain.
This can on]y be done to a ]1m1ted extent those cases in wh1ch there

~ is known brain damage and those cases in which animals are used The
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‘latter has the probﬁem of generalization in that findings derived from
an1mal sfbd1es may not apply to humans . The- former has been studied by
Lur1a (1966a, 1966b), among others who had described a general proces-
'sing theory based on these ?1ndings Generally, however the analysis,
synthes1s, storage and man1pulat1on of symbollc 1nformat1on take place
in the brain in a form not accessible to d1rect observat1on (Chalfant &
Scheffelln, 1969, p. }37) This Timits us to’the 1nference Qf.lnternal_
Aprocesses - ’_ | ‘ A
| Then,,}oo most educators would take.the pos1tion ‘that even _
: knowledge of brain damage would not proscr1be a differential treatment
“and may, in fact, stop any form of remed1at1on (Chalfant & scheffelxn,
f l969‘~p-'l37)“ However, in real1ty tRere may be l1m1tat1ons that bra1n
jidamage w1ll set upon subsequent learn1nq and remed1at1nn Vhen th1s is’
known appropr1ate alterat1ons to remediatlon can be devised
‘ The fact remains that although the study of brain damage can-
not be used as a blanket approach to learning problems, it can a1d in
':romoving some of the uncertalnty from the trlal and-error philosophv
For the most part, though_ educators must proceed with- the 1nferentlal

form of the study of learn1ng processes, based in part perhaps, on the

“theories . der1ved from the physiological study of the bra1n

/

Capacity and”perfOrmancef oL ' . ,'i-' g N

Bortner and ‘Birch (1970), as: noted distinguish between coqni-
t1ue capac1ty and cognltlve performance. S1nce psycholoqy began as an
vorgan1zed effort many people have taken the v1ew that performance does‘
not accurately reflect cogn1t1ve capac1ty " - Changes in tralnlnq’

procedures,;task organwzatton, soctal circumsta es and motivations, as
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well as characteristics of the exaniner; a]ivsignijicantiy'inf1oence the
.level of performance (Bortner & Birch, 1970; p.'735)“.. In addition,
Bortner and Birch call for a more fully expressed conceptua1ization to
help in the guidance>and'development of remedial practices.

| They'find that chderen-have strategies and concents‘which are
not available. for use under certain conditions (free fie]d) Younger
fchi]dren tended to use stimuius properties, whi]e oniy older children
usedvfunctional relationships.. In cases where:behayior was not domin-
ated by stimolus properties,_young;chiidren could see'functionai assoc-
iations, but these were not. avai]able'for'use'in categoriiing JBirch
has found this ‘to be trueggeneraily for human problem so]ving (Birch &
Rabinowitz, 1951) and spec1f1ca11y for brain damaged children (Birch &
vBortner 1968). |
| .The maJor strategy in remediation used by Bortner and Birch was
the reduction of competitive stimuli: "The findings in these studies -
Suggested the.possibility that changes in prob]em so]ving.and cognitiVe .
style as a function of age are based upon alterations in hierarchica1

q

se]ection set rather than zimply on the acquisition of new concepts or
new capacities (Bortner & Bgrch,»]970)". ’
The'discussion of capacity and performance a]so‘is 1ndirect1y .
reiated to the idea’ of.iatent talents It also reiates to the matura-
tionalist theories of the necessary enVironmental conditions at approp;
riate stages of behaVior Ho]]enberg s (1970) suggesting of compensa-
Atory learning 1s 1nteresting, and again returning to Luria's modei' Das'
>(1973a) has suggested that there are strategies re]ating to the use of ‘

'seriai and’ Simultaneous processes These ﬂrocesses are specific to

’ brain functions, but their use 1S determined by the person through his
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experience andzTﬁteract1on Thug-, a dom1nant mode or strategy may be
passed on- by ‘the cu]ture to each of its members, a1on§ with the 11fe-
sty]e customs, mores and soc1a11zat1on patterns. Evidence for the

1atte;,hasvbeen presented ear]1er in this_paper.

" Evidence for simultaneous and successive strateg1es

Through a factor ana]yt1c approach Das finds evidence to sub- .
stant1ate the ex1stence of two ma1n modes of 1nformat1on process1ng
These are simultaneous and successive factors A th1rd one»ca]]ed
"speed" or "personal tempo" has a1so been iso1ated. The factor load-
ings show‘that different groups Of chi]dren may ‘be using dtfferent
's?strateg1es te _.lve the same prob]em Retarded ch11dren for instance,
| tend to produca figure odtﬂ1nes from a tota1 p1cture (s1mu1taneous)
‘.wh11e non retarded children reproduce them from the memory of: sequen-

-~ tial mOVLmevts (success1ve) Invauditory to v1sua1-cod1ng. the norma15'

child Usns a s1n,‘taqeous process whereas the retarded ch11d uses both . -

,,l

: s.ccessive and ~1mt1taneous processes (Das, 1972) In another study
’:’with Caucastan ch ndren and 0r1ssa ch11dren from Ind1a, Das (]973a,
”1973b) fioi \1m11ar resu]ts | therecare dtfferences in factor 1oadin§s,
thus suggest1ng d1fferent strategies in proceSS1ng 1nput 1nformat1on
'The mode1 of success1ve and s1mu1taneous process1ng can be seen in con-

trast to mode]s wh1ch postu1ate a: h1erarch1ca1 structure of ab1l1t1es

Burt (1972) and Vernon.(1969) both advocateeah1erarch1ca1struc-. v

ture in ab111t1es in wh1ch reason1ng is g1vep the top rank and memory

g1ven the. 1ower A]though they advocate a genera? bond 1n a]1 cogn1t1vef

ab1]1t1es, 1t is. nét given the pr0m1nence of Spearman 'S g_1n 1nte111~

' gence Us1ng a s1m11ar 11ne of thought Jensen (1969) postu]ates two
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levels of ability which he‘ca]]snLeVel I and Level IT. Level I is pri-
marily .a measure of rote memory. Level Il reflects abstract reasoning
and is the ability usually measured by 1Q tests. Jensen considers
some memory ability to’be'necessary for abstraCt reasoning (Level 11
thought) genera]]y, but beyond this: thresho]d level it does not nlav
a maJor role.
| ~ Jensen cdnsjders Level I abilities to be normai]y distributed
in the population, but because of assortive mating in ‘the sub-cultures,
there is a d1sparate distribution of Level.ll ab111ties, w1th the high
:SES.groups be1ng favored H1gh1y sk111ed people tend to 1ntermarry and
thus the gene pool asso 1ated w1th Leve] I1 becomes deoleted in the. 1ower
SES groups \ .
Jensen coosistently finds high"SES'Qroups'to'have‘superior
. Level II abi]ities than lou SES groups‘t Converse1y, when.metched oh
IQ, 1ow SES groups do better on Level I tasks than high SES ch)ldren
Orn and Das (1972) f1nd genera] support for th1s conc1us1on, but they
vsuggest that Leve] I ab1]1t1es are- bound to be h1gher for. the Tow SES
groups becausermatch1ng.an 1Q means, essentia]]y matching on Level II.
Das, howeuer"doES‘not coosider the 1eve1s‘to be hierarchical.
In a cross cu]tural study. (1973a) he finds evidence for para]le] rather
than h1erarch1ca1 abilities. Us1ng Lur1a 3 (1966a, 1966b) 1nformat1on
process1ng model 1nvo]v1ng successive and s1mu1tapeous synthes1s. a parJ
,s1mon1ous exp]anat1on for memory and reason1ng is g1Ven as fo]]ows
Rote memory or assoc1at1ve lear 4%9 requ1re¥\a sequential’ -
.processing of 1nformat1on whe eas reasoning tasks N
~measure parallel processing ./ In s1mu1taneous\synthes1s :
~ the subject is required to drrange input in a‘'simultan-
eous array in order:.to arprive at a judgement whereas in

successive the. 1nput must be arranged in sequence The
two*hodes of informat1o 1ntegrat1on have cortical

Z.“'/
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i locatwons as revealed by Luria's observations of brain
lesions ‘and their behavioral correlates. Simultaneous
synthesis is located in the occ1p1topar1etal area and
successive in the fronto- temporal area (p.

Accord1ngly,Averbal tasks are usually done through success1ve opera-

t1ons whereas some spat1al skills, such as watch repa1r, requ1re s1mul-

taneous synthesis.

One 1s ~again forced to examine Jensen's 1nterpretat1on The

'very fact that factors emerge d1fferently for different groups suggests

. that culture 1nfluences performance of these tests. If we can assume

i

that these factors represent equ1valent and task appropr1ate methods of

process1ng, there is no particular reason for the assumpt1on that they

are determ1ned genet1cally

S1multaneous or Successive strateg1es can be used alternatlvely,

ey

Farnham D]ggory (l970) has taken thls approach in an exper1ment in

.which she taught alternat1ve map- reading strateg1es to ch1ldren

In a s1m1lar vein, N1ll1ams and Ackerman (l97l) conclude from
the1rJf1nd1ngs that d1s§§Q§;1ve letters can be 1ntroduced s1multaneously

wh1le hwghly s1m1lar lTetters should be introduced successively for best

results. It seems that compar1sons are most useful when there are no

rotat1onal or reversible transformat1ons poss1ble wh1le erhaps a dif-

ferent encod1ng system 1s necessary when there are poss1ble transforma- ‘

t1ons

/

g

To conclude

. the two modes of 1nformat10n process1ng are. propos d S
as alternatives for reasoning and memory.. The two parallgl
modes are available to an individual and are used accordin
to.the nature of the task, as well as the bias of the indi-
w+idual, towards one or the other method of information inte-
grat1on. Cultural or individual preferences for the use of
a specific mode may thus exist. But intelligence is not

2y

i+ marked by the preference for one or the other mode - Perhaps \\*
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. it is a general ability character1zed by the eff1c1ency
with which information is used for task solution (Das
1973a, p. 8)."

‘In designing a remedial program one shou]d cons1der m’o 1s
11ke1y to benefit from the enr1chment exper1ence General and unspe-
cific programs do not ‘necessarily serve the needs of any particular
group of children. Jensen (1969) has suggested that only a certain
~ number of children are “env1ronmenta11y depressed" and a]] those are
below an IQ of 100. Das (1973a) has suggested that d1sadvantaqed chil-
dren between 1 and 2 standard dev1at1ons below the mean (I1Q of 100) may
gain substantially from an enrichment procedure. |

It is 1ikely these children will be characterized by academic
failure and will be found near the bottom of the academic range.for
their class or grade. N |
| The remedial program, and indeed the educational setting, must
"strI;e a balance between the traditional values of the_culturegand,the
constantly changing requ1rements of a’progressive society Without énfv
tering into a major sociological change, the most eff1c1ent way of
, achlev1ng a ba]ance is to help the disadvantaged ch1]d become more con-
gruent in cognitive ab1]1t1es to the major culture surrounding h1m

MacArthur (1968) however, warns us about 1nferences based on
cogn1t1ve ab111t1es, as he finds that the patterns of ab1]1ty vary from
| group to group. MacArthur (]968 1970, 1972) and Vernon~(1965, ]969)
have-both shown thatnmny~of the 1nstruments cUrrent1yvin use for‘assess;
ing intellectual potent1a1 are useful 1n pred1ct1ng achievement or po-
tential for achievement if one recognizes the extent to wh1ch they are

'affected by cu1tura1 1nf1uences. These 1nstruments are_potent1a11y use—"

ful in prov1d1ng 1nformat1on for educational‘innovations and.in
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developing the theoretical rationd]evfor these innovations.

The disadvantaged child fypica]]y fal}s further and‘further be-
hind as he progresses up the educationa] 1adder One could either
| leave them a1one or fall beh1nd or 1ntervene and try to remove the
educat1ona1-1ag. Although neither of these are ideal so]ut1ons, 1nter-
vent1on is seen as the lesser of two evils.

Intervent1on can be Just1f1ed even if one agrees with Bruner
and Barat2>and Baratz 1in saying that the cultures are d1fi€rent and not
deficient. However, 1nteract1ons w1th ‘the majority culture with wh1ch

sub- groups are forced to compete, demonstrate that certain cogn1t1ve
ab111ty.patterns and waysvof th1nk1ng (cogn1tive strateg1es) are in-
efficiencvin'developing the full potent1a1'of the 1nd1v1dua1- Thus, -
these'differences hecome de fdcto deficiencies. The label has no bear—”
1ng on-the actual ex1stence of a prob]em but it can 1nf1uence the course
of.remed1at1on A label 11ke"def1c1t“can contr1bute to the hope]ess—
ness “of both the researcher and subJects, but it does serve. to po1nt
out the 1mportance of 1ntervent1on On the other hand a "difference”

7.

. »]abe] may.]ead to passivity. S

Summér!_

The chaoter can be summerized.as fo]]ows:

1. Heredity andvenvironment both.play important.roles 1n the'ieter in-

| te]]ectual funct1on1ng of the child, however since 1nher1tance can-
»‘not be manipulated as a var1ab]e the focus of research should be
pr1mar11y concerned with the- env1ronmenta1 1ssues
2. Two main points of v1e\\emerge in constéer1ng the‘ré]ationship of

| . the environment to later coohicive functioning. One viewpoint

[
i
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0./

leading to deprivation. A poss1b1e synthes1s is that certain cul-

~considers cultural differences and the other considers deficits

tural d1f$erences produce 1earn1ng strategies. which are inefficient .-
and ineffective under certa1n environmental conditions.

One should, therefore be concerned w1th the patterns of cogn1t1ve
,‘ab111t1es assoc1ated with particu]ar sub- groups and how they differ
from each other. ’ :

It has been proposed that patterns of ab1ltties result from‘the use
of part1cu1ar cogn1t1ve strateg1es wh1ch are at 1east partia]]y de-
term1ned by the cultura] patterns of the sub groups :

. 'Patterns of abilities and_cogn1tjve-strategies are generally dte
rived from}descriptive studies and. aithough’these are not without
va]ue, an effort.shou1d be-made to %nvestigate the poss1bi]ity ot
changing these patterns, part1cu1ar]y where they are deemed to be
'1nappropr1ate ' . ' . - @‘ '

% iy :
It . has been demonstrated that the cognitive organizations of young

i

children can be changedaand therefore that educatibna] change tak-
1ng advantage ‘of" research 1nto coqnitive strateq1es shou]d ]og1ca|1y
be started at this age

Cognitive operat1ons u]t1nate1y depend on sensory processes for in-
formation and thus cognitive processes and strategies can influence
‘the form and organizat1on wh1ch new or add1t10na] 1nformat1on will
take | o = f ',: o ’ ;
Ev1dence 1nd1cates that all sensory st1mu11 may be coded 1nto a ver-

bal store, through a’ process of med1at1on or 1ntegrat1on however

.th1s aspect is not yet c]ear]y understood
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SGQ?oling'is very c]ose]y'linked to the verbal cognitive procesées

of_the adult and the child, a]though the deve]opment of these pro-
cesses has not been sufficiently researched at this time. Inade-
quacies'jn verbal ability are almost always associated with educa-
tienaﬂ failure and may be common to barticu]ef subgroups. ‘
L1tt1e attention has been given to the educat1ona1 problems of

North Amer1can Indians in spite of a great need in this area. The

. research that has occurred has been of a local and ihforma] nature
" and has typically lacked a consistent organizational Stfucture._

.

It seems that the patterns associated with cognitive strategies and

memory ref]ect those found in the surroun:gn§<énY)ronment 'From

this, 1t is fair to conc]ude that ‘they dre,;: at 1ea%t in part
& i

The mechan1sm of change must be based on a clearly express'.’theo-

‘ ret1ca] structure. The 1nstruct1ona1 program must be carefully. h@" £

>

evaluated to 1ns&flq

quately met..




CHAPTER III
EXPERIMENTAL PROCEDURES

A Description of tha Sample and Testing'Procedures

The Sample

Edmonton. The -children origina]iy considered for this research
projett represented t tota] grade 3 popu]at1on of four- schoo]s in the
Edmonton Pub11c Schoo] System On the basis of the previous year's
work and on the basis of the teachers assessment, these 205 children
were d1v1ded into three groups w1th schoot(%chlevement as the criteria.
These groups were 1abe11ed H1gh Ach1evement (HEd) Middle Ach1evement
- (MEd) and Low Ach1evement (LEd)

For various reasons 1nc1ud1ng 1ncomp]ete records, absentee1sm
incompiete testing and transfers, the sample w1th comp]ete»reSu was
reduced to'155 At this point, the distrioution was: HEd 56; MEd, 43;
and LEd, 56.° ‘ The sma]1er middle group ref1ects the or1g1nal dec1s1on
'to 1nc]ude s?ight]y more than “one- -third of the popu]atlon in the High
‘ . and Low graups to compensate for poss1b1e samp]e attr1t1on This
vturned out to be a fortu1tous decision as the attr1t1on rate was
somewhat h1gher than ant1c1pated N

Table I shows the dwstr1but1on by sex within the groups.

Although a socioeconomiC‘rating was not done; the}sthoo}
popu]ation'was apparently Composed in:thefsame proportion as the rest
of Edmonton with regard'to SES. Any bfasing would probably be

slightly toward the lower-end of the socioeconomic spectrum as there

were no exc]us1ve1y upper c]ass" ne1ghborhoods feed1ng these schoo]s
‘ “ 36
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‘)IL/ : ‘ f
o Table 1
Distribution by. Sex L e
. F . M . Total
HEd 30 26 56 '
MEd 21 22 a3
LEd - 26 30 56
77 78 155

~

| Conversat1ons with the various pr1nc1pals and teachers conf1rmed these .
observatlons The schdo] personne] did fee] however that the Tow
ach1ev1ng chlldren tended to come from the Iower soc1oeconom1c ]eve]s
_more- frequent]y than did the high- ach1evers
The average age of the HEd group was 8. 92 years and 403 years
standard dev1at1on, and the LEd group was 8.96 years and .435. years:
standard dev1at1on It was dec1ded to. use the age at the time the
Wechsler Inte]l1qence Scale for Chi]dren (WISC) was g1ven, as the age
of.the children for reasons to be exp]a1ned Water Consequent?y,‘the
| ages of the MEd group were not recorded. T . "
On the main, the ch1]dren were eager to part1c1pate and in no case’
_did the child refuse to perform the tests The teachers (two male, o
eight . female) of the 10 classes from which the ch]]dren were taken
were extremely co-operat1ve in g1v1ng their t1me and energy towardh'
| this research prOJect o | ‘ v
The testing. The tol]owtng‘tests were administered:

1
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Tests S - o " Presentation-
‘1. Raven's Progressive‘Matrices (RPM) : group‘
2. Cross-modal Coding (CMC) ' - group
3. Figure—ﬁﬁgying Test (FCT) ' . group .
S . ‘ )

4. V1suaT Shog%—tenn Memory (VSTM) o group-
5. Serial Learning Test . (SL) o . individual
6. Memory for Designs (MFD) ~ individual
7. Stroop Test (STR) ' ' ’ o individual O, :
8. Schonel] Graded Read1ng Vocabu]ary | ihdividua]

Test (SCH) o ,
9.‘Wechsler InteTT1gence Scale for -individua\

Ch1Tdren (WISC) ‘

In add1t1on the resuTts from tests g1ven at the end of(érade 3

throughout the Edmonton_&ub]1c School System on - a group basis were

»

made ava11ab1e for purposes of this research The writer gratefu]]y

acknowTedges the perh;ssion to use the data from the foTTowing tests

-10. Gates MacGinitie = - VocabuTary (GMV) =

: ’. o | ' - Comprehens1on (GMC)

TTt Stanford Ach1evement WOrd Mean1ng (SAT WM)
—‘Peragraph Meaning (SAT PM)

~Word Study, Skills (SAT Wss)

12. Spelling (sP) .

o /
13: Ar1thmet1c (A)
\ L
14. Lorge Thorndlke Inte]]1gence Test - Verba] (LT V) Y

| ‘ | - Nonverbal (LT NV)

The f1rst eight tests will be referred to in th1s paper as the Das% hd
"rBattery (Dds, T973a, 1973b) Tests 9 to 14 will be referred to as the
’"System“ tests. . ‘ |
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'<The-testing of the Edmoni;n,sample_nas accomplt;hed during the

period of April 15 to. June l5 1973. In total four d1fferent people
part1c1pated in the adm1n1strat;on of the tests (not 1nclud1 2;the
teachers) Approx1mately half of #he WISCs were g1veh by th:%ir1ter and
half by h1s w1fe The "group tests (RPM CMC,- FCT and VSTM). were all |
adm1nlstered by the wr1ter with the rema1n1ng tests (SL,‘MFD,'STR, SCH)
administered by two persons (one male, -one female) h1red'fo that ;
~purpose - The wr1ter is a qual1f1ed psycholog1st h1s w1fe_rlt the t1me
_ of testlng) had completed the coﬁrse work for a Master S de//ee 1n :
Educat1onal Psychology, and the other two individuals were tak1ng
ilmaJors in Psychology '
Because of the extended per1od of t1me, and the number of people
' part1c1pat1ng 1n “the research the chwldren were selected for test1ng
f,1n an essent1ally random1zed order. Each child performed ‘the test in

three»sect1ons:' group tests (1 hour), 1nd1v1dual=tests (30 m1nutes)

and HlSC (l hour). lNo child did more than one of these sections in
'any\one_day. ) T o B

_The group tests were adminlstered“to_one class at one time_and

- were. completed within the first’twovueehstof the;testjng periOd.~ At
‘.this point, but not on the basis of test results, the final selections-
\'for-thevthree achievement groups were made . Thts was'done to preclude'
. any further test1ng of a child who had m1ssed the group tests,»and to
| 1nd1cate those students who would be given the NISC After the group
testing was éompleted ‘the children were g1ven the 1nd1v1dual tests.

7h It should be noted that w1th1n each sectlon the tests ;ere given
in.a f1xed order the RPM CMC FCT and STM were presented 1n the given
“order as were the SL, STR, MFD and SCH.
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The WISC test1ng took the- 1ongest t1me within the test1ng period, -
“and because the time span was s1gn1f1cant1y~1/ng were thought to be
the most mean1ngfu] Consequently, the MEd group's ages were not

recorded. These ages were‘usediin calculating the.mean'ages.

aQ

The sample was origina11y ‘partitioned into thrge groups to -

A1ncrease the d1st1nct1on between h1gh and low achlevement Individuals
8
-who were not c]ear]y h1gh or low achievers weme placed in the MEd

,group + The data from the MEd samp]e werea§nc3uded in the analysis to

prov1de checks on the cont1nu1ty of the tagt méans d1str1but1ons a]ong‘

B
~ the achievement d1mens1on 2

1

Hobbema‘- the Sett1ng The town,qf Hobbema is s1tuated 50 miles

:south of Edmonton on a paved secondar}/h1ghway The towns1te contains
KRV ’

a few sma]] bus1nesses, some famig

~

e]]jngs; the Band Counc1] offices.
,and the;Erm1nesk1n Schoo].

" The school is a modern yﬂé -equ1pped schoo] prov1d1nq grades K to

. 'l
9. The 900 students occupy three school bu11d1ngs, one of wh1ch
cgnta1ned qrades 1 to 4, tnc]udlnq the qrade 3 classes used in, thws

. study The ch11dren are bussed to school, and al] have free ]unches

at the re51dence cafeter1a

feachigg fo]]ows the standard Alberta curr1cu1um a]though
teachers ar emp]oyed through the. Canad1an civil service. The school
- is adm1nlstered through a ]oca]]y elected school board. .

. . ‘ -
Hobbema - at Pretest Approx1mate]y 40 1ow ach1ev1ng children

‘from f1ve c]asses at the Erm1nesk1n Schoo] at Hobbema were. selected on-
“the basis of the prev1ous year S work These ch1]dren represented
sﬁ1ght]y more than one th1rd T the grade 3 populat1on at that school

Only one Ch]]d was se1ected per fami]y to prevent fam111a] effects from '#

©
-
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influencing the results. A total of 38 children were'given the battery
of tests used with the Edmonton sample. Th]S group wasrTabelled Low
Achievement '(LHo) and contained 21 males and 17 females.

X ‘. The number of chi]dren selected is perhaps smaller than a
\ stat{stical optimal; however, three factors contr1guted to the choice
( of th]s as the appropr1ate sample F1rst1y, no other nat1ve chlldren-'
~ were ava1]ab1e at the time of research, ‘and second]y, it was felt that
‘se]ect1ng a 1arger proport1on of the samp]e ava1]ab1e would tend to
*obscure any resu]ts or conc1u510ns Th1rd1y, a rather extens1ve amount
of time was to be spent w1th each child and t1me constra1nts were ,f
' becom1ng apparent - This samp]e size. represented the best p0551b]e
'comprom1se under- the c1rcumstances
| The average NISC age was 9 52 years,; with a standard dev1at1on of
1 05 years even though the test1ng was done at the beg1nn1ng of the
2 third grade year. Abparently, sone Ind1an ch11dren had been held back one
or more years or had begun schoo] 1ater than Edmonton chw]dren. The
“hfstory_of faf]ure“ appeared'greater at Hobbema than in the Edmonton

-

-sample. In addition, the ]eve] of ach1evement )eemed lower than in.

-

Edmonton 1 D]SCUSS]OH w1th teachers re1nforced th1s notion.

"Testihg ‘The pretest1ng was accomp11shed dur1ng the period of
E NOveober jb 1971 to January 30 1972 " The tests reported in the
previous: descr1pt10n were also adm1n1§tered to a]] ch1]dren in the
_;Hobbema sample A]l tests were g1ven on an 1nd1v1dua1 baSIS in three

-
séssions for a total -of approx1mate]y ‘two-and-one- ha]f hours per ch1]d,v,

No standard1zed test ‘results were ava1]ab1e for‘?hese ch1ldren

5o
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A competent person was employed for the WISC test1ng, w1th alil
other testing be1ng done by the writer. The ch11dren were se]ected for
testing in a random order w1th no ch1]dltaking more than one series of
tests per day. o o - '_;' . _“ N
When the test1ng was complete, the ch11dren were d1v1ded 1nto two

groups- for the d1fferent1a1 remediation procedure The d1str1butjon by

sex is presented in Table II.

Table II

Pretest Distribution by Sex (Hobbema )

F. M Total

Group I.(high remediation) 8 10 - 18 )
Group II (low remediation) = 9 . 11° 20

17 21 38

tAt this.pOint the remediation“was;begun. This‘procedure will be
described at a later po1nt _ | | |

1 Posttest, The posttest1ng was done dur1nn the per1od of Apr11 20
to June 20, -1972. Cond1t1ons for the posttest were kept as s1m11ar to the
‘_pretest cond1t1on as poss1b1e HISC retestino was performed by the same . .
‘.person and the wr1ter did the rewa1n1ng retest1nq with the order of tests
being constant - Dye to protracted 111ness, three ch1]dren d1d not- N
comp1ete the remed1at1on and thus were removed from the samp]e 'fhe

R TP @ .
remalnlng 35 ch11dren were d1str1buted in the. manner shown in Tab]e III
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Posttest Distribution by Sex (Hobbema)

FOM Total® -

Ei : RN

Group I (high remediation) _ 7 - 8 ﬂ,*15
“Group 11 (low remediation) . 9 11 - 20
1 t — — .
S 16 197 35 o
» ' The,iestingvlnstrumentsi-f -j'- . /k//~f
The Tests = - S T C '(v' o

In the sect1on to fo]]ow the test1ng 1nstruments used in both

parts of the study are’ descr1bed A, 11st of st1mu1u5‘1tems and

s

adFJnlstrat1on proctlures can be found - 1n Append1x A

~

wechsler Intel]1gence Sca]e for Ch11dren (WISC) The NISC s one }'

o the standard 1nte]11gence tests for ch11dren of th1s age level A
Ve-bal Performance and Fu]] Scale IQ can be ca]cu]ated for each ch11d

Tk 2 Verba] scale is derived from a comb1nat1on of s1x subsca]es nameJy:'

)‘ .

”Informat1on (I) Comprehens1on (C) Ar1thmet1c (A), S1m1]ar1t1es (S)

Vocabu]ary (V) and an opt1ona1 ‘test named D1g1t Span (DS) , S1x other. :

i

_subscaIes--Plcture Cbmp]etwon (PC) Picture- Arrangement (PA) BTock
‘DeS1gn (BD) ObJect Assemb]y (OA), Cod1ng/D1g1t Symbo] (C/DS) and

*zopt1ona11y, Mazes - (M)--are used in the calcu]at1on of the Performance

&

1Q. The Ful] Sca]e IQ 1s based on a separate]y standard1zed comb%nat1on '

of the Verba] ‘and, Performance Scale scores, and 1s not 51mp1y an
average of, the two. :

v ‘3'
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A profile using the 12 sca]e scores can be drawn for each- child.
Each scale SCore haS‘a range of 0?20, with a mean_pfllo; The 1Q scales
have a mean of 100 and a standard deviation ot 15. |
The WISC is administered on an individual basis and is scored

according to criteria provided in the manual. _ L

Figure CopyingﬁTeSt (FCT) Th1s test was deve]oped at the Gesell -
Institute of Child Study at Yale Un1vers1ty (Ig & Ames., ]964) as a
~means fbr determ1n1ng developmental read1ness for the trad1t1ona1
sch001 1earn1ng tasks of the primary grades. It consists of 10
geometr1c forms presented one to a page with ha]f of the page 1eft to
accommodate the ch11d S reproduct1on 5:

The. items are ordered accord1ng to d1ff1cu1ty and are scored with

reference to the accuracy with wh1ch a c¢hild is able tqo reproduce the
des1gn Each_1tem would rece1ve a score“of 0 if his reproduction bore
essentially”no resemblance to the stimulus'item 1 af it resemb]ed the -
“1»st1mulus item or a 2 if it was essent1a1]y an adult reproduct1on
Memory ‘is presumed not to be tested?as the child may use the.stimulds[
vitem as a»reference at any time. The test is not'timed. -fhe.total

possible score is 20.

Visual Short-term Memory. The VSTM test consists of two practice

and 10 test items presented individually on a wall sCreen bytmeans of a

s]1de prOJector (a Kodak: Carouse] 850) Each st1mu1us item is a five-
: ce]] matrix presented in the shape of a cross, with one number per ce]]

The exper1menta1 procedure was typ1ca] of short term memory tasks in

which a stimulus is presented fo]]owed by a neutral filler task to

. prevent rehearsa] over the retent1on time, and then recalled by the

.'subJect An examp]e can be seen in F1gure T .a
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Fig. I A typical stimulus item on the VSTM

The neutral filler task was also presented: on SIides and consisted
‘of bars of uarying color projected on the samekscreen. Having viewed
9 the stimulus digits for 5 seconds ‘the child was now expected to name
as many of the co]ored bars as poss1b1e w1th1n a 2-second interval.
Comp]etlon of this task was the signal for the child to write: down the
\ numbers he . remembered The screen was blank dur1ng th1s time.
\~ The presentat1on cyc]es were controlled by an 1nterva1 t1mer
- constructed for this purpose and w1red d1rectly to the s]]de prOJector
The t1ner was nanua]]v art1.ated only once per sequence.: Two
seconds after the word "ready“, the timer was engaged and, after the
- ‘changino time, the stimulus grid appeared and remained for 5 seconds,
tat wh1ch pdégt the timer automat1ca1]y presented the neutral filler task .

for 2 secqus The next change was the signal for reca]l A graph1c

representatlon of,the_t1m1ng_sequence can be seen-in Figure 2.
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. COLOR
NAMING
STIMULUS FILLER . :
READY A~ [ | GRID . ] (TASK j jRrReca(L
° b-2sec—d be——5sec———] F2secd |
) e
:!:(t:isatod g{&]:;:orm. ph:':;:w time -

’

Fig. 2. Time cycle for Visual Short-term Memory-TeSt

Scoring,procedures involved only counting the numbers correctly
placed within each gr1d and summ1ng these over the 10 test items.

The maximum total was 50.

‘ Memory for Designs (MF;) ThiS'test was originally developed by

Graham and Kendal] (1960) as a test of bra1n damage and organlc
impairment to be used both in clinics and as a research tool. It was
intended to be emp]oyed in research1ng the connectlon between the

el
1nab111ty to do certain tasks andrwn

anicity.

ijteen‘cards, Each five 1nches square with one draw1ng per card,
“nake up'the total test. Scorlng criteria have been deve]oped by
vGraham and ‘Kendall focusing on the.yarious'distortjons_and errors

present in the reproduced'figures Reversa]s are taken to be the best

vt

;:%g;;dndlcators of @mpa1nnent and;g?us are scored the h1ghest (3) Gross

o d1stort1ons and c]osu;% of oggg’f1gures are rated next highly and g1ven'
az'f&am
-a score of 2 F]gures w1th s1mo§e errors such as part1a1 flgure

disorientations, m1551ng.e]ements ‘and detalezrece1ve al. F1gures

approximately the stimulus ffgure are scored 0. If a chlld has forgotten

_ 0
: a]so g1ven o %;? o
Wy

" Cross- moda] Cod1ngrigMC) - B roﬁband Belmont (1964) developed th1s

" the flgure or is not satisfied w1th his reproductlon, a¢

task ‘as a measure of aud1tory-v1sua1 integration. They used a pencil
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tapping task4in conjunction with visual recognition of patterns of
sounds in their work with young children. It was fe]t this process was
re]ated to reading. Other stud1es (Das , }973a, 1973b) have shown this
test does not load spec1f1ca11y on the Successive or. s1mu1taneous factors
probably due to the ambiguous nature of the processes by wh1ch a SO]Ut]Oh
is obta1ned

The Birch and Belmont procedure was to tap a pencil and have,the
ch11d v15ua11y recognize th1s pattern. However ~this procedure was
'”never ent1re]y sat1sfactory, as it was not clear whether ‘the ch11d
'attended to the aud1tory or v1sua1 aspects of the task Secondly, there
may have been rather 1arge time var1at1ons in the sequenc1ng of the
taps - In the present study, the patterns_of sounds were presented as
"beeps" bylmeans'of a tape recorder which'guarded against>the
p0551b111ty of v1sua1 visual integration. Ten patterns of sound,
or1glna11y prepared py Orn (]970) with tones of 1000 cyc]es per second
and 0 15 seconds durat1on were carefu]]y recorded on cassette tape.

_The patterns had short pauses of 0.35 seconds and 1ong pauses - of 1.35
seconds

Each pattern was reproduced visual]y as a series of dotsﬁon 3" x 5"
? cards and was random]y a551gned to a position with ‘two a]ternatlves on
~that card. The 10 auditory stimulus patterns were presented tw1ce in
the same order, but the order on the reco%%gt1on card was altered for

- the second presentat1on _
. , .

| A training.series of 12 1tems in a s1mp]er form was presented to

each ch1]d pefore the test ser1es to ensure that he understood the

1nstruct10ns and to reduce the . practlce effect 1n the test 1tems The

. test can be regarded as haV1ng an STM component, as the visual pattern"
: P
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ﬂ} is- not presented unt11 the aud1tory pattern is comp]eted A score of 20
‘ &yg§ the h1ghest p0551b1e. |

Ser1a] Learn1ng;(S;)f The sern%l/ﬁearn1ng test was or1glna11y

fash]oned after Baddeley (1966) by Grn (1970). Baddeley deve]oped a
; ~ser1esJof acoustically and semantically similar words which he presented
4.in two_separate,lists along with an equal number of_contr01 words “to

)

housewives.

PR , o
Orm used a simi]ar procedure with children ~He produced 12 four-

| word séries of acoust1ca11y similar words and randomly 1nterspersed
them with a tota] of 12 control word series to form one test, and then
formed another in which semant1ca11y s1m1]ar words were substituted for
the acoust1ca11y s1m11ar words . Thus, he had an acoust1c scale and a
semant1c sca]e which he administered separately to different groups of
chi]dren. o | | |

?

lA procedure correspond1ng to the 1a5§er was used e*cept that the
tésts‘were combined and presented to all ch1]dren The words were

'; presented at a rate of one word per second w1th a 7-second pause left

: for the child's oral response between each series of items.

'{nfyjhe‘acoust1ca11y_s;$11ar words were randomly se]ected from ahpool
consistfng of the words man, mat, mad, pan, cab,. cap, tap and cat; The

‘ semant}gflly s1m11ar words were se]ected from among: big, large, .tall,
high <Jong great, fat, wide and huge while the centrol words were

g ;e}ected from: day, hot, cow, pen, book few key, bar and wal]., A
word appeared on]y oncen1n any one group of four woré

A cassette tape 1 or er was sed to preseh comp]ete ]1st of
- i

‘ NS anc hree pract1c§%§§ems,-
Dur1ng the teStéﬂg procedure, the test- -adyiies “atofﬁ;“‘pefore h i

. e
B . TR
- R ) T

a8 broups of words alongjg1th thg; in




‘Lo 49
"sheef on which all itenslappeared in the presented order. As the child
recalled the words, the serial position of each correct word was noted
Y meaes of a nymber written on tob of each word. FEach group of Qords
was scored for words in the correct seria]lposition {SP) and fbr the
total‘numbereof.words correctly recalled (FR). Some sample item$ and

scorings can be seen in Table IV.
Table v
r\ .
Scoring Examples for the SL Test

Original Sequence Chi]d'é‘éequente ‘Szzre. Szgre
mat cat mad can  mat cat mad can ' 4 4
1big fat large high fat big 1arge h1gh 2 : 4
key pen day bar - day key bar few 0 3
can cat map man v can mat cat pan 1 2

Each ch1]d received two scores’ from this test: the total recalled
in serial pos1t1on (SLSP) and the total number co&fect in free recall

(SLFR). The total poss1b1e_was 192 for each scale.

The Stroop Test. Stroop (1935) deve]oped a test hav1ng/€;;ee ©

'parts named Word, Color and Co]or word The total test is composedvof
three cards, each 18" x 25", haVJng elght rows with five positions to vv§§gl
a row— Theawore-tegt coﬁsists of theeworde red, b]ue:gfeeneand yellow

.:written in black ink, randoh]yfaESigned tb one\of‘the 40 pbsitions fn

g
the Color test, the words are rep]aced by bars" of the apuropr1ate color,

Finally, in thé Color-Word chart the words are written in confl1ct}ng

:co]ors. For examp]e, the word red may be- wr1tten in blue 1nk and the )
A v

¢
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werd yellow in green or red. ’

In the Word test the subJect is expected to ‘read the words as
.'qu1ck1; as poss1b1e, in the next, to name th; ze]ors as quickly as
poss1ble;vand f1na11y to name the color of the ink and not read the
word. | |

For purposesiof this research, although all tests-werergfven
only the Word and Color tests were 1nc1uded in the analysis,: ma1n]y as
‘tests of speed A practice session was included in the test. The

M

‘tests were timed to the nearest second.

The Schonell Graded Reading Vocabulary Test (SCH). Schonell (1942) -

developed this test to prov1de a qu1ck easy method of determ1n1ng a .‘
thi]dfs‘reading level.’ It cons1sts of 10 groups of 10 words presentew
in order of d}fficu]ty. The child is simply ]hstructed to'beg1n at the
top of the bage and to read the words s]ow]y and as clearly as.pessibﬁe.
‘The examiner‘iistehs’to the pronuntiationbto determine whether the |
‘ ehild knews the word and then records the number correct.

Schonell provides a method.of determining reading grade level, but,
raw scores- were used here, es they are re1ated‘in;a Qirect linear
fashion.

+

Raven's Progressive Matrices (RPM). The RPM test has received

considerable attention in recent years as a “culture-reduced" test of -
mental ab111t1es (MacArthur, 1968) He‘fee]s that<altheugh huch |
research is st111 requ?ﬁed on this 1nstrument it performs‘more‘ ‘>
;s§t1sfactor11y in a cross-cu]tura] sett]ng than other ihdicators of
“intellectual ability. RS

o ”The RPM test used here has three seharate-series (A"AB? B), each

compdsed of 12 co]oredxmatrices. Eachﬁitem is a matrix with a small

—

. SRR
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section missing The subJect is expected to se]ect ‘the miSSing element
<

‘from among six distracting elements and record his answer on the sheet

prOVidedﬂJ‘His answers are scored according to criteria provided in the

manual. :

Raven provides a standardized procedure for calculating age-
< ;
percentile scores but raw scores were used here. The maximum possible

was 36.

Gates MacGinitie Reading Test. At the grade "3 level; the Primary C

form of the test is used. It has two partsi Vocabulary (GMV) and

' Comprehe'nsi on (GMC).

The vocabu]ary test is deSigned to measure the child's ability to
recognize or ana]yze isolated words and contains a tq§a1 of 52 items,
each of which has a test word and four’ a]ternatives containing the

correct synonym The test is graded in tenns of frequency of common

usage’ of the;test words

The comprehenSion test is designed'toneasure the child's ability :

1

'to readiand unders tand who]e sentences - and paragraphs This test -

' contains 24 paragrap?g;qf increasing length and difficulty, fo]]owed 'y

two questions, each with four a]ternative answers. The chi1d is to

Circle the best answer for each question and the answers wre scored

R

Spelling. This test is a locally standardized test of spellingv // )

abiiity. It, along with the other "systems" tests it given to a]] '
g[;de 3 children in the Edmonton Public School System The students'

listen to the words as they are dictated by the teacher and then write

them down.. The test contains 54 items.

B

according to the criteria Prov1deﬂ in the manual. ;&? _—
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Arithmetic. The arithmetic test is another Toca]]y standard1zed
test @f arithmetic skills. The items are presented v1suaT]y and the

child works them out 1nd1v1dua]]y \ The tota] possible 1s 60 marks.

Stanford Achievement Test (SAT) At the grade 3 level, the SAT
Primary II Battery conta1n1ng nine subsca]es is appropriate. Only
three of these subscales are used here: WOrd meaning (SAT WM),
Paragraph meaning (SAT PM) and word Study Sk1T]s (SAT NSS)
y The Word Mean1ng Test consists of 36 mu]t1p1e choice items, ;
~>graded in d1ff1cu1ty, which measure the ab111ty of a pup11 to read a
sentence and select a correct word to complete the sentence

The Paragraph Meaning Test ConSTStS of a series of paragraphs,
graded in d1ff1cu1ty, from wh1ch one or more words have been omitted.
The pup1] s task s to demonstrate his comprehens1on of the paragraph
by seTect1ng, from among four cho1ces that are afforded h1m the proper (;\
word- for each omission, Read1ng and vocabuTary'TeveTs have been knt -
‘controlled in this test. PR i‘ ;

At this grade level, the Word Study Skills Test ‘includes 64
multiple choice items broken down into two seetions- Beginning (TS
1tems) and End1ng (15 1tems) Sounds and Visual Phonlcs (34 1tems) In
" the first section, the teacher reads the words and the pupil chooses the '
word that has’ the same initial.(or final) sound In the second, he -

'v1sua11y matches phonic elements between_words.

" Lorge-Thorndike (LT). 'The Lorge-Thorndike Intel]igence Test has
two levels: Verba] and Nonverbal It s administered-to_groups'of
.children_ in e1ght sect1ons | | _ '
The Verbal scale has f1ve sect1ons, each with beg1nnang and end1ng

levels that are approprihte to the grade-age Teve] of the group be1ng



: tegfed ~A standard1zed IQ3may be ca]cu]ated from the norms prov1ded in

~ the manua] The test ltems are mu1t1p]e ch01ce and are presented

v;sually , 4
1 ' ‘ R ) LI ' -
\;?;Ihe hnd erba] sca]e has three subtests, each‘structured 1n the same'f
2145 U‘ S
fash dgmgs* ge verba] sect1ons The 1tems in this sect1on are mu]t1p]e

cho1ce and:f%e'presented v1sua11y 1n the'test book]et A separate

IQ score may bet calculated ??om the pub]1shed norms

o



CHAPTER 1V

HYPOTHESES AND THE EXPERIMENTAL DESIGN ‘;~~~~f

ST

From thépma1n conc]usion presented ear11er certain hypotheses '
can be drawn These w111 be described and an experimental procedure to-

test them wi]] be out11ned in this chapter.

'Hypofheses ,

PR

Four major hypotheses ar stated and discussed below

Hypothes1s 3 (a) ‘wISC Verbal scores will be lower than WISC
. . Performance sccres for the low achiev1ng
children.

- Hypothesis‘] (b) The“h1gh ach1ev1ng children will have equal
. ﬁi NISC Verbal and Performance scores.

School- success is c]ose]y re]ated to verbal rather than to’ per-

\ w

formance measures If th1s is the case, a sample of 1ow ach1ev1ng chil—

"dren shou]d contai - a arger proport1on of_ch11dren»who are low on their
verba]%scores than wou]d otherwise be expected. ConSequentiy,“the-NISC
Vepbal IQs of the low achievement group-should be 1ower than'the}r wisc

Performance IQs Th1s statement 1nc1udes the implicit assumption that
}.
- the Verba] and Performance IQ scores are relat1vely 1ndependent of one.

another
e

Conf1rmat1on of this hgpothes1s wou]d be taken as a partial in-

d1cat1on that the Tow ach1ev1ng students have d1ff1cu1t1es in using suc-

C‘

- cessive 1nformat1on process1ng strateg1es

Hypothes1s 2 " The variance in performance on the cognitive
- tests‘will be parsimoniously explained by the.
Success1ve-Simu1taneous process1ng mode]
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The 'theoretica] structure presented earl:}r would predict the
~emergence ot three factors}-nameiy, Simu]taneous, Successive. and Speed,
through.princdpa1 factor analyses. Das (1973a 1973b) has consistentTy

'1solatéd these factors, and used them in the study of cogn1t1ve pro-

* cesses. P f{i) ’ | |

- The genera11ty of the" Theoretica] mode] would be enhanced 1f

: the sane three factors will be usefu] in descr1b1ng the cogn1t1ve phov |

cesses of three groups of children. This is not to say ‘that the pat- :

terns of factor loadings will be identical, " but that the Suc'*ﬂ
,g_;
S1multaneous Process1ng model provides a vehic]e for the ano‘ys1s and

understand1ng of the ]earn1ng strateg1es of ch11dren from. d1fferent
samples. | It may wel] be that the separate groups have dist1nct1ve
strategwes w1th1n the model. KnOW1ng these d1fferences cou]d prov1de
‘valuable 1ns1ghts 1nto the corre]ates and perhaps the cauSe of 1ow ;

.

ach1evement

Hypothesis 3 (a) There will be no difference between the.low
: ~achieving Edmonton children and the Tow C 3
achievinq Hobbema ehildren on“test meaSuresg i¢;

o . V ) \"{\’%‘
Hj%ﬁthe515.3 (b) In the Edmctor sample, the high achiev1ng o
.- : ~children wi'l parform at a superior lgvel :

" when compar=d tc the low achiev1ng ch1ﬂ§pen

Hypothes1s 3 (a) is essent1a11y studied in nu]l form It is

.

" expected that no major differences w111 be found as both of’these g

groups are. Iow ach1evers in the schoo]‘Sett1nq There ﬁiy be, however, ki

some d1fferences and these wou]d be not d with 1nterest aswthzﬁgmay proa

vide clues to. the d1fferent1a1 effects of ‘aried env1ronments. .ﬂ~iode4

AN

1t(1965) e
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In-Hypothesis 3 (b) the‘specific correlates of;ﬂowtachieVement
i o o A A

~can be found. It is expected that generaf]y the low achievers will per-

form in a poorer fash1on than the high achievers. Ability patterns,

'.;however may show some differences

T o Experimental Design

Hypothes1s 4 \\‘ For the Hobbema children, performance on the

tests after ‘the 1ntervent1on will shcw ~ ~eat-
; er’ improvement for ‘the maximum treatmen. .
wgr‘oup than. for. the minimum- treatment group.

Conf1rmat$on of this hypothesis would be taken -as a demonstra-
& -

‘ft1on of the effect1veness of the 1ntervent1on program. \ In addition, it

would prowﬁde support1ng ev1dence for the usefulness of the Theoret1ca1‘
structure in d1agnos1ng 1earn1ng prob]ems and in des1qn1ng appropriate
remed1 al procedures , : B . s o
;

-
P

To test these hypothesés.'an exper1mentai procedure having two

Jomain aspects, has been*e1aborated  The first aspect is cross sect1ona4;

in nature and compares the high and low achiev1ng white students in

"~Edmonton and 1ow ach1ev1ng nat1ve students at Hobbema The secbnd 1s

1ong1tud1na1 1n nature and 1nvo1ves an 1ntervent1on procedure des1 d

for- the nat1ve ch11dren at Hobbema ' Ch11dren at the grade 3 level were

chosen, because they had been 1n school long enough to have become dif—

: ferentlated in ach1evement “and yet were young enough not to have un-

i)

N
changeable hablts and- patterns of behav1

©o>

a -~

. A,




Design

Cross-~sectional

Edmonton (White)

T —————

Cos7

Hobbéma (Nat1ve)

T — L —
}60 high || 60 low " v Original 40 low-
lach1evers ‘achievers . ‘ Sample - achievers .
— = e - - —
}Tests Tests y ' Pretests Tests. . i
( T T e e e —— e .
' Test results " Analysis - Test results
| o resuTts - ‘y ; » - FEsSulLs

’(Hypothese§ 1,

Longitudinal

Hobbema (Native) °

2, 3a, 3b)

1
) Appendxx C

%

A Tist of 1ntervent1on tasks for each group«can ‘be Found in .

r 40 Tow , Sampdé H
ach1evers : v ' p S
- Tests ’ﬁTests (pretest)
- Test results . Pretest ana]ySes B
//\ - “ N .. | : o '
'// ‘ o + Division into two arb1trary groups
//' * equal.on WISC Verbal, Performance
yau ,Zand Fu]] Scale IQs
[ﬁéﬁ%ﬁhh';i«r' equaEé&”_ Minimum. Intervention based On;the A
' Treatment on Treatment analyses of pretest results
| Group (I) "WISC Group (II) '
|— - — :
, ’Test results . Posttests
ITest scores Vs, Test scores - Analyses of gain scores
‘ : I e (Hypothesis 4)
i - %% R - ,
o . _



Hypothesis 1(a)
Hypothesis 1(b) -

Hypothesis 3(a)

Hypothesis 3(b)-

CHAPTER V

ACADEMIC ACHIEVEMENT AND. VERBAL DIFFICULTIES: .

A TEST OF HYPOTHESES 1 AND 3-
WISC Verbal scores will be Tower than WISC Perfdrmén;e
scores for the Tow ach1ev1ng children.
The h1gh achieving children will have equal WISC
Verbal and Performance scores.
There will be nb differenceé iﬁ~the écoresvbétween Tow
achieving Edmonton chi]dreh.and'Hobbema children on

test measures.

In the Edmonton sample the high achieving children *

will perform at a superior»leVel'when compared to the

A comparison’

LEd and HEd groups

ACmma

Tow achieving sample.

Comparison of WISC Scores

of WISC Verbal and Performance scores for fhe LHo's

can be seen in Table V.o

Table V

rison of: WISC Verbal and Performance Scores_
for the HEd, LEd and LHo Groups
Us1ng t- Tests for Correlated Samp]es

. Group «  WISC v

t-Test for  t-Test for
o Corr ‘Homogeneity . Qifferences
WISC P J . of Variance  of Means

Mean. .. SD

.Mean SD v t Pt - b

HEd  108.96 10.40 109.96 10.76 .245 250 .797 .575  .567

LEd  93.88 10
" LHo  78.05 11

51 98.96 11.78 .620 .148 .256 3.874  .001*
.87 93.39 12.41 .567 .328 .745 8.364 .001*

v 58 o
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: were performed to test the d1fferences between means . The results of

59

-

&

for.the Tow achieving groups , the results of the comparison are in

the predicted direction;'that is, the Verbal scores are significantly

lower than,thg}é@ﬁformance scores. The difference of IQ point for the
B ‘ - . ' ’
HEd group is ndnS1gnificant: Hypothesis 1, therefore, can be confirmed.

This verbal performance difference is found part1cu1ar1y with

’ cu]tura]]y d1sadvantaged children (Cazden & John, 1968; Bernstein,‘196];

1965) and is taken to indicate verbal difficulties in school related.

- «@reas. Here the divisions between high and low achievement were made

on the ba51s of schoo] performance In terms of ach1evement the LHo and
LEd cannot be compared d1rect]y because no comparab]e ach1evement
Measures were used. However, a comparison on other measures can be
perfonmed to indicate other‘areas of similarity and difference. These

resu]ts'are shown in Table VI and will be examined in some detail. .

Means

iIn considerfng oniyvthe means of the test scores, the groups are '
a]most perfectly ordered b&-their performance in the order HEd, LEd and .
LHo. The general suogestion isjthat this order also represents'the |
order of ach1evement 1n schoo] tasks,_a]though the pos1t1on of the

LHo group can only be 1nferred from test scores. Analyses of variance

these analyses are shown’in Tab]eVII All measures- except the MFD. showed

d1fferences between groups at the p < .001 ]evel ‘of 51gn1f1cance Tests

L

. for homogene1ty of var1ance were performed and d1fferences were found on

the STR W, SCH, SL FR, MFD, RPM and CMC. G]ass and Stanley (1970 p. 372),

' however fee] that w1th respect to type 1 errors, a violation of the

assumption of homogene1ty is of ‘almost he consequence, and that the
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Table VII®

Analysis of Variance (ANOVA) between Groups

A df df . Probability
Tests (groups) (error) F-Ratio of F-Ratio

WISC Verbal - 2 147 -, 93.28 .001

WISC Performance 2 147 25.45 .001

WISC Full Scale 2 147 70,31 . 001

Stroop Word 2 147 . 27.01 .001

Stroop Color i 2 147 3488 ¢ - .001

Schonell - 2 147 58.75  .00]

Serial Learning | -

(Serial Position) o2 _ 147 - 38,30 .001
Serial Learning | o . :

(Free Recall) : 2 147 20.44 .001
Memory for Designs 2 147 A6 012
Raven's Progressive - : | -

Matrices 3 189 20.97 .001
Cross-modal Coding 3 189 - 734.13 .001
Figure Copying 3¢ 189 8.97 001
Visual STM 3

189  7:82 .001

'probabi]ﬁty level remains.almpst‘eXact]y_the same.

" Paired Comparisons

To locate thé sjgnificénce of the differences,;a]] possible ﬁaired

comparfsons were ‘made using’the Scheffe .procedure (winer ]9 2). The

~ HEd and LEd groups were different on a]] measures at the p < 05 level

. of s1gn1f1cance but only the three WISC sca]es Schone]] Matr]cfs,
"~ Cross- moda] Cod1ng and F1gure Copy/nﬁ'ﬁé§% dlfferent at- the p <01
'*1eve1 of significance. These compar1sons are summarlzed win Table VIII.

The HEd and LHo groups were d1fferent at the p < .01 level for al]
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Table VIII

Paired Comparispns of Mean Scores
(Scheffe Procedure)-

Pairs
" Tests -
‘. HEd-LEd " LEd-LHo. o HEd-LHo

. i _ - Probability - Probability - Probabi]ity
WISC Verbal ' » *k L | a
WISC Performance *x .078 Sk

~ WISC Full Scale KR R L
Stroop Word - .040* *k - Rk
Stroop Color ' .037* ok , i
Schonell . _ ok - .920 *k
Serial Learning ’ \\\\\\\\\\

(Serial Position) L039* o aw o *x
Serial Learnin ] ) , ‘ :

(Free Reca]]? . .047* ' ** .ok

"'Memory for Designs .019% 094 .930
Raven's Progressive , - '

Matrices : *k - 917 L *x
Cross-modal Coding **x *k . o *x ’
Figure Copying B : .990 *k
Visual STM - .020* - 518 T

*p ¢ .05
**p < 01 - , ,
’/f . ) 9-

‘tests except the MFD. A perusa] of the means for th1s test revea]s ‘that .

,\

on]y the mean for the HEd group is d1fférent from the LEd group's nean’ o

at the p < 05 Jevel. } R S f//_.-,a?“
In regard to the LEd LHo compar1sons, ong\hotes severa] tests on

,wh1ch the null hypothesis cannot bel reJected even at the p< .05 1eve1
-é‘yo~'
of significance. These are the WISC P, Schonell, MFD Matr1ces and
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Visual STM tests. With the exception of Schonell, these are a]]

nonverba] tests, suggest1ng that these two groups are s1m11ar in
nonverbal abilities. The resu]ts of these comparisons can be ass1gned

to two categories: all groups d1fferent or LEd-LHo groups the same

and both- d1fferent from the HEd group (Tab]e IX) This c]ass1f1cat1on_

scheme -does not perfect]y d1fferent1ate these tests, but again the

o - Table IX

Verbal and Nonverbal Classification of Tests

2

ATl Groups Different*  LEd-LHo the Same, Both Different

(verbal)  from HEd*-(Nonverbal) ’
\ NISC Verbal . ' ' - WISC Performance
.. WISC Full Scale Schonel]
- Stroop Word - A Raven's Progressive Matrices
® Serial Learning ‘ Figure Copying
(Serial Position) Visual STM
Serial Learning /. ‘

(Free Recall) |
Cross-modal Coding | ~j

s *p < .05 (Scheffe procedure)

~

<

suggest18§ that verba] tests dlfferentlate ach1evement to a greater

'tfonverbal tests can be taken.
A h1era”chy in terms of verbal sk1lls can be estab]xshed among the

This h1erarchy is also. assoc1ated with a

though no direct evidence to this fact ex1sts

However this h1erarchy does not extend to the nonverba1 tests, as the

, one wou]d pred1ct the LHo wou]d be the lowest in

'\a\—._‘

] achievement between the HEd and LEd groups On the -
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LEd and LHo groups are not differentiated by these measures. .This
point will be considered more extensively in a later section.
Hypothesis 3(a),. then, is only partially conf1rmed; :; the null
AhypotheSIS cou]d be rejected for several tests, part1cu1ar]y those

relatlng to verbal sk1]]s Hypothesis 3(b) is clearly confirmed as the

- high group was superior to the low groups on virtually all tests,

Summary » .

The results presented thus far suggest thet the high groog\js
superior not only on academita]]y'related tasks;vbut also on other %
cognitive measnres These results favor conceptua11zat1on of cogn1t1ve }
competence similar to that of general 1ntel]1gence The converse,
“however, is not necessarily true Academ1c 1ncompetence may not be due
totally to a lower: genera] 1nte1]1gence but in fact to 1ower verge]
sk1l]§ as well. - Differences 1nqoerformance on the WISC Verbal.and
Performance scales show thi§ to be true. In addition, thewnonveroal

~ tests tend not to differentiate between the two low_echieving groups,

whereas the verbally oriented tests do. ’

3



CHAPTER VI

THE APPROPRIATENESS OF THE SIMULTANEOUS- SUCCESSIVE MODEL:
. - A TEST OF HYPOTHESIS 2 "

q
b3

‘Hypothesis: 2 mpTh@ var1ance in perfonnance ‘on the cogn1t1ve tests
' Ay
Jj% w$11 be pars1mon1ous]y exp1a1ned by the Succe551ve-

B . Simultaneous PFGK%SS]HQ mode1.

. P o
N&dmultaneous-success1vedprocess1ng

ff To fully test thlS hypothesis, the data in the present study must

‘be presented against a background of already existing information. Das
(1972, l973a 1973b) has proposed a model of successive“and simu]taneous
process1ng based on the f1nd1ngs of Luria (]966a 1966b ) : Luria
concluded through his work with: bra1n injured individuals that
1nformat1on could be processed either in ser1a1 or s1mu1tane0us form,

and that these two processes operate 1ndependent]y of one another but -
‘are related at alhigher level through language.

In a study of the learning ab1]1t1es 0 retarded and nonretarded

chl]dren Das (1972) noted that ‘the memory-reasoning mode] proposed by -
Jensen.(1969) did not app]y *Usinq pr'ncipa] components analysis, Das
vfound that the factor load1ngs d1d not produce the hypothes1zed memory-
reasonlng dlstInctlon proposed by Jensen. Das felt these resu]ts could
be more clearly explalned by a s1mu]taneous -successive processing
'd1st1nctlon. He a]so noted that the factor load1ngs were not

consistent between retarded and nonretarded ch11dren, squest1ng that

“the | processes were used d1fferent1y by the two groups.

65
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S1mu1taneous success1ve processes acioss cu]tures

In a 1ater study w1th children from Orissa (Ind1a) and Edmonton
jCanada) Das (1973a) extended this model to include a speed component.

Theﬁﬁpta for these ana]yses are presented in Tables X and XI.

Ag\ﬁé ",.' . - ‘ . »
ER #‘ R Table X
?z( T " .
. Eﬁg " Rotated Factors (Varimax) for Cognitive Tests:
EETRN _ Grissa Children (N ="90)
"’# /‘ . : N -
, oo ‘ I 11 111
’ _ . Var1abte ' _ Sim. .Speed Succ,
~ Stroop Word - 011 830 032
~ RPM S, 624 253 1433
Cross-modal Coding “** 206 -640 233
] F1gure Copx1ng o 800%, =278 . -112
r Memory “for Désigns ~ -809 & 111. -037
¢ o ) o ' ‘ . '
@d P Visual S™M 0137 . -175 918

From: Das, J. P. Struetuhe‘df;cogn1t1ve abilities:
. Evidence for simultaneous and successiye processing.
‘Journal of Educat10na1 Psycho]ogy, 197§ 65 103-108.

Three common factors emerged in accordance w1th the pred1ct1ons of
' the mode] and these were appropr1ate1y named In the Edmonton ana]ys1s,
a fourth factof similar to schoo] ach1evement emerged/es we]] " 'Because
of the1r bas1c s1m11ar1ty,_the factor structures suggest that the
ch11dren 1n these two groups process 1nformat1on in much the same»'
,manner. Progress1ve Matrices, however, does not 1oad cons1stent1y for

"these two groups v For the Orissa sample 1t 10ads on both the successive

.and s1mu1taneous factor wh11e for the Edmonton ch1]dren 1t ]oads on the

51mu1taneous factor Das feels this may be a result of d1ffer1ng‘

-cultural backgrounds, as the successive processing mode is more heavily
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Table XI

67

Rotated Factors (Varimax) for Coén{tive
and Achievement Tests: FEdmonton Sample (N = 60)

.

Variable Succ L Sim. S;Zed

STW. o -130 7 =320 045 -879
SL SP 896 © 355, 042 013
FR 898 340 004 019
RPM 181 384 - 740 200
cMC | 457 059 433 423

FCT- | 162 157 674 004 -
MFD 178 - -055  -830 -162"
VSTM | . 760 034 124 462
10 (from school records) - 347 793 204 045
Reading Achievement 184 851 100 266
‘Math Achieveinent 161 844 281 152

From: Das, J. P. Structure of“COthtiVE“abilities: Evidence for

successive and simultaneous processing.

Psychology, 1973, 65, 103-108. (Note that the order of tests hac been

Journal of Educational

- rearranged to conform with the format used in the present study.)

-

emphdsized in the social and school settings of the Orissa children.

The conclusionﬁdraWn‘is that although chi]dken_from'differing backgrounds

have basically similar information systems, these processes.are somewhat

affected by cultural differences.

&

Simultaneous-successive processes across SES

3

Molloy (1973), in extending this line of pursuit,

studied high and

1ow‘SES Edmontqn children at the_gfades 1-and 4 }eVel. He found few

~proce§siﬁg di fferences between high and low SES groups."At the grddé 4

levei the three factors, sjmuitaneous,vsuccessive’and speed,'emerged for

.both grpups; He fdﬁnd that Crosstodal Coding, which loaded on thc

—

Lo

Lo3



L

P
.

68

L]

()

'—s1mu1taneous and successive factors for the high SES-group, ]oaded on

N

a]] three fzctors for the low SES group and that Visual STM, which

1oaded on: the successive and. speed factors for the high SES group,

g .1oaded primarily on the successive factor for the Tow group.

) Molloy aiso noted that these factors were §tab]e across the age-
- . Lo
grbUps. Data from an ana]ys1s of a combined h1gh and low ‘SES group at

. the grade 4 1eve1 are presented sin Tab]e XII The three factors emerge

: c]early and are similar in construction to :the ones presented earlier.

“Table XIT-

Rotated FactorS»(Varlmax) for Grade 4:
SES Combired (N = 60)

Variable g0 Sim. "Séééd
STWw . 129 co2 842
STC ©  -005 070 .-833 ‘
" sLsp 950 054 013
e R C o941 w008 o012
’ RPM . - -008: 876 007
oM T
o RCT L. 005 797 067"
S MFD- 091 -750 016 - .
VSTM - o689 w043 -188

- From: Mollay, G. N. -Unpublished Doctoral -
‘dissertation. ‘University of Alberta, 1973.
‘(Note that the order of tests has been
rearranged to conform with the. format in
.the present study
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S1mu1taneous success1ve;process1ng and the present study .

For the- present study, principal’ components analyses with Var1max
’ rotatlons for the LHo, LEd and HEd groups are presented in Tab]es XIII

XIV and XV In all three caSés three factors emerged and were 1abe11ed

8

51mu]taneous sucées'

er and speed. Factors with EIQQH va]ues greater
than ] were accepted4accdrd1ng to the Ka1ser-Guttman ru]e
I’ the ana1y51s of the LHo data the factors emerged as successfve,_
speed and s1mu]taneous, respect1ve1y Factor~1 was marked by the -
]oad1ngs from the two Serial Learning tests and- a]so conta1ned Matr1ces,7
Cross modal Cod1ng and FCT 1oad1ngs, Factor II contained the Stroop

& Read1ng tests and V1Sua] STM:  The Strdop test measures 1atencykand ,

thus the negative s1gn on the YST™ reflects the oppos1te ‘to th1s load1ng.

&
Factor II1 contained 10ad1ngs from the Memory for Des1gns FCT” VSTM
and Matrices. The negat1ve s1qn on MFD reflects the fact that it is an'
error score. s - - : \"
) . TableXIII ‘ . - ‘
. Rotatay Factors (Varimax) for LHo Children (N = 38)
S .1 I R § § &
e Vdriable Succ. © Speed N Sim.
STW . 126y * g5 VERE:
| SoosTC e T 739 T Los9
= . “osLsp. 863 .7 -139 ~-004
A R~ 852 -84 -007
S S RPM T 668 072 319
e 888 T 126 T 25
FeT e 381 036 B P
B . R - ;\ . ) ; 4@/ ~
“MFB o <002 : 080 -831
VSTM | -067" '-624  48l¢
Variance © 2.455 1751 © 61

N L v v : o ﬁ o



‘Table 'XIV 70

Rotated Factors (Varimax) for LEd Children (N = 5€)

. 1 D S §4
Variable Succ. -~ Sim. Speed ’
STW 004 . 128 <% 893
ST C ' -063 -239. 855 .
sLse. 917 S - =107
| FR 905 155 . -069
~ RPM B £ ¢ 792 097
M . 521 429 008
FCT . o070 685 . -067
MFD-.. T o140 764 125
VSTM 601 077 - 055
Varfance  2.357 1.98] . 1.577
. ‘ ‘ v"‘ .' - . - R _. f‘% \
» Thevc1usterings of tests correspond favorably to those cited '
"previously Interest1ngly, the Matr1ces test 1oads both on the - B
v success1ve and the4s1mu]taneous factor as it did" in Das' (1973a)study
CoTablexy - ¢ T
‘Rotated Factors (Varimax) for HEd Children: (N = 56) °
s I SRR ¢ SRS § § &
D Var1ab]e Succ. Sim. - Speed
’ sSTWo . B osg 532 .
st¢ 0 -39 . 099 765 '
SL sp. - 913 - - 244 - -093
. FRO . 892 193 050
RPM 128 745 296 .
MC o288 . 603 -261 . .
FCTo. . =054 - - 654 ' . _083 o
~MFD . -2 583 04 :
VSTM 244 4077 . =623

Variance /. 2.278 - l.962 1.431-

P
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with Orissa children." The VSTM 1oads on both the speed and s1md§taneous

-

Ry

factors, a]though it usua]]y 1oads on the success1ve or speed factors
6“ : '

Th1s po1nt will: be cons1dered ‘at a 1ater t1me Cons1der1ng the small

3
sample size, however, the factor structure 1s remarkab]y congruent w1th

past f1nd1ngs ,‘ o ; B ﬁ»g-‘::.2~,f :, B | .
. . {f . ) - .. . . . . ;(./ l
For the LEd. group, the factors were named succe551ve simu]taneousv
b

“and speed, respect1ve1y, as noted by the p]acement by the marker tests.

" Factor 1 ‘has - 1oad1ngs from the Ser1a1 Learn1ng tests Cross-modal

'Cod1ng and V1sua] STM, while factor I conta1ns Matr1ces, MFD FCT and :

[

CMC. Aga1n the negat1ve MFD 1oad1ng ref]ects the fact that 1t is, an

A

) error score Factor IIT is purely a speed factor and contains on]y the

TR

1oad1ngs from the Stroop tests. For thié"group the CMC Toads on the
success1ve and- s1mu]taneous factors and VSTM 1oads purely on the

‘success1ve factor Aga1n the structure of- the faetors is similar to

those prev1ous]y presenﬁgd ' . BT -

> .
In the pr1nc1pa1 components ana]yses“for the HEd group, the factors

LT

_z_.),.. ’A,

emerge¢;1n the Order -success1ve, simultanedus and speed. ' Factor I was'
character1zed by the Se¢fa1 Learning tests and alsq conta1ned ]oad1ngs-
from the Stroop test As the ]atter measure latency, they have oppos1te

s1gns to the Ser1a1 Learning tests Factor II conta1ns the Matr1ces

~CMC, FCT, MFD and‘VSTM 1oad1ngs. ~The negatlve_sxgn on the MFD:ref]ects

the errdr scoring procedure. - Factor IT1 contains loadings from the
Stroop test and VSTH..

13

The most notable feature of this analysis s twme split load1ngs of

the Stroop tests Their main 1oad1ng is on the speed factorl but they

'aISOw]oad with the Serial Learning tests on the suCCessive factor.

-
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A test of Hypothesis 2

The basic s1m11ar1ty of the ana]yses presented here to those
repo:}ed by * otherﬂn%§earchers suggests that\the successive- s1ﬁu1tane;zs
" model can be successfu]]y ‘applied to the data 1n the current study
Hypothes1s 2 can now' be accepted

Although the factor structures show thet'these‘three groups
prpcessiinformation in a similar fashion, there‘ere indicatidns ot
differences. These areas of eimi1ar1ty and'diffefence will be'examined
iﬁ sbme deteii.in?the pext.section; A more dfrect comparison of -factor
St%gctures using Tucker coefficients of eongkuehee can be feund‘in

N

‘& endix B.
\ppendix B

Pt
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CHAPTER VII

v SIMILARITIES AND DIFFERENCES | .
BETWEEN ‘THE LEd, HEd AND LHo GROUPS

[

In the last two sectlons it was noted that the d1fferences between

;'the groups centred more around verbal ab111t1es than" nonverba]

ab1]1t1es. and this was seen aga1nst a background of bas1ca11y s1m11ar

s1multaneous and success1ve process1ng strateg1es - o \ :

Verba] performance d1fferénces Jpn—

Both ‘of the low groups had s1gn1f1cant1y lower Verbal than

APerformance IQ scores on the WISC. The HEd group d1d not show this

‘ pattern This can be taken as the f1rst p1ece of ev1dence to 1nd1cate

i

_d1fferent1at1on on the verbal tests than on the nonverbal tests

- that the ]ow groups ‘do not ach1eve because of verba% d1ff1cu1t1es

v

Although there is a general lowering. of thesIQ with achievement‘ the =

decrease is'greater‘for.the'Verba] sca]e There a]so»tends to be greater

\

-

J.

Akfurther examination of Table V shows that the correlations

thtween thodyorha] and Perfornﬂnce scales for the yf< LLd and LHo

4

groups are 25 62 and 57 respectiVe]y Verbal and Performance

,ab1]1t1es tend to be more 1ndependent of one another for the - ‘high group

than for the ]ow groups Taken with the other ev1dence “this wou]d_‘p

f}nd1cate that the h1gh\ach1ev1ng group is more able to app]y the

' approprlats sk11] to the task than the low groups The Jow groups tend

" not, to be d1fferent1ated 1n théa% ab111t1es, Suggest1ng that they tend '

~ to 1ntenn1x these strategles to a greater extent. On th1s‘bas1s a

h1erarchy of achlevement could be estab]1shed HEd;;LEd, LHo. The

"1f$rst two are known to be in that order, and the.LHo would‘bE»placed

-3
‘

e

e
YN
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‘there by extrapolation from the:verbal tests. Indeedgiconyersatfons‘

with teachersvinﬂHobbema confi rmed this speculation.

r N . .

Nonverbal simi]arities-

In terms of test resu]ts, the Hobbema group seemed to be s1m11ar,
A

to the LEd group on the nonverba] tests, suggest1ng equa] potent1al on

t

these tasks.. If they can be cons1dered as better estimates of -
71nher1ted potential than the verbal tests Las can the Raven s
Progress1ve Matrices (MacArthur 1970), then the- conclus1on can be
drawn that these two groups wou]d be more s1m1]ar in 1nte1]ectual
capacwty than their Verba] IQs pred1ct Their means , and

consequently the1r ab111t1es on the Matr1ces are a]most ‘the same.

Nonyerba1 ab111t1es seem much 1ess affected by cu]tural factors

q
Y

-~ than do verba] sk1lls

Gulture and verbal abilities R | |
| In add1t1on, it m1ght be. said that a1thouqh 1ow ach1ev1ng ch1]dren

tend to be selected 1n terms of poor verbal abilities (]ower Verba]

than Performance WISC [Qs)} the Hohbema ch11dren are further . |

‘ d1sadvantaged through the1Y cu]tura] experlences part1cu]ar]y those‘“.

involved in us1ng Eng]1sh as’-a sgcohd ]anguage Even. though the1r

) nat1ve tanguéige need not be’ 1nfer1or in 1ts ba§1c ]eve] of complex1ty ’

.(Co]e & Bruner 1972), cu]tura] 1nf1uences may add d1ffer1ng .

.conceptua11z1ng strateg1e5v(Das 1973a Dart & Pradhan 1967) which

when 1nterm1xed with a second ]anguage may . Bﬁgd“CE—XQfQ\« d1ff1cu1t1es
Bruner (Bruner__t__l{ 1966) argues that xanguage is the 1nterna11zat1on

- of: conceptua] tools and is 1nf1uenced by schoo11ng wh1ch in fact, is

contact/w1th western modes of th1nk1ng Presumab]y the Edmonton ~£‘ i> ‘

" . RS



.'childreniare more-"westerniaed"vthan the Hobbema children. The

| 1nterna]1zed too]s may not be eas11y trans]atab]e from one language to
.another . //f " "*_ ' . : 5 ‘
o Bernste1n (f961 1965) f1nds that academ1c ach1evement may be

o

fﬂ re]ated to soc1oeconom1c status, as schoo]1ng for the h1gh SES group 1s

more contlnuous w1th home exper1ence than for the low SES child. Agaln,

/ conversatlons w1th teachers 1n Edmonton and Hobbema suggested that
ﬁgboth groups that were low ach1ev1ng were 1ow in SES vw1th the Hobbema

h group belng 1ower than eyen the Lﬁ? group Bernste1n a]so f1nds that

the 1ow SES ch1]d 1s mére d1sadvantaged in verbal “than nonverbal areas’

Presumab]y, these effects are 11near that is, the greater the

'

d1sadvantage the greater the effects on verba] sk1lls

.

To thlS po1nt the arguments presented suggest that 1ow ach1ev1ng -
ch11dren are ]ower 1n verba] than nonverba] sk1lls In terms of the

’ present study, th1s means that the ]ow ach1ev1ﬁg ch11dren have poorer

t': verba] than nonverba] sP1lls, wh11e the h1gh ach1ev1ng ch11dren have

s equal]y h1gh' erbal’ and nonverba] skllls

- Also, c nS1der1ng on]y the L[d and LHJ ch1]dren 1nd1rect ev1dence
has been presented to show that a]though the two groups are equa] on
nonverba] sk1]ls the LHo group has reduced verba] skl]]s due to 1ower

SES more restr1cted codes and less contact w1th western (or mldd]e
DI - SN P S |
c1ass) modes of th1nk1ng Jn"n, o ."_;_.'[."i‘- S

Success1ve4process1ng d1ff1cult1es o »'T:ii -

-

The step from ;educed verba] skills to reduced succe551ve :
process1ng between Tow and h1gh ach1ev1ng groups is eas11y made ‘itV'

has been noted that the verba1 tests tend to 1oad on the succe551ve o
. P N L,

/'.. . .-'

{ 1Y

J—
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factors in the pr1nc1pa1 components ana]ys1s, and that they are, in fact
“successive skills. The means for Ser1a] Position and Free Recall an the

" Serial Learn1ng test tend to be ‘more w1de1y separated for the ]ow groups:
L than the high group, sugge§t1ng that ser1a1 order1ng is not as good in
fthe low groups as in the hlgh group re]at1ve to free reca]] In add1t1on,
. it was noticed that the LHo Zh:TQren did not seg% to have well ordered
search/recal] patterns in the VSTM Informal observat1on suggested that
visual search and reca]] patterns had not been f1rm1y estab11shed These
.ch11dren d1d not ‘have well estab11shed successive strateg1es for use in -
short tezm memory tasks,

[y : ’ 3.

Principa]‘components‘analyses

In examining the pr1nc1pa1 components ana]yses it was noted that
Cross- moda] Codlng 1oaded d1fferent1y for all three groups “‘For the LHo
group it loaded on theksuccess1ve factor for the LEd group it 1oaded on
the success1ve and simul aneous factors, and for the HEd group it 1oaded

\

~on the s1mu]taneous factor If the LHo and LEd areﬁpoor in success1ve
skills, they will bc stopped in the f1rst staqe of th1s test (aud1t0ry
perceptlon) and w11] not be able to proceed to the rest\of the test.
}~,Indeed poor perfonnance on th1s test is associated with the amount of
jload1ng i the success1ve factor. ‘ .. e
Speed seems also to have var1ed 10ad1ngs between the three groups
}f'iln the LHo group 1t 1s assoc1ated w1th the VSTM .As ment1oned, if this
| group has poor success1ve sk1]!s -the memory of the de]tS seen may tend

to d1sappear 1f the ch11dren are unable 0 match the viewing and recall

order very qu1ck]y Thus speed of process1ng wou]d d1fferent1ate the

. resu1ts in th1s test.“,Th1s exp]anat1on is appropr1ate for a group that

3

v"s.‘-_"‘



| 4 S | - 77
scored poorly on the'VSTM. The 1oadings are similar for the HEd group.
However, this group performed at a high level and.in fact speed may
have only been thevfinai differentiating factor in their scores.
Interestingly; for'the LEd group the VSTM loads with the Serialv-
Learn1ng and CMC tests on the success1u§jfactor, suggesting that these
- ab1]1t1es contr1bute to the ordering of scores on the VSTM test For
thhe HEd group the Stroop test is associated w1th both the Ser1a1 Learn1nq
‘test and the VSTM ‘test. Perhaps at a high Tevel of performance on these
variab]es the only d1fferent1at1ng factor is speed

Interest1nq]y, for the low ach1ev1ng students more tests tend to
cluster on. the success1ve factor perhaps further- conf1rm1nq the notion
that success1ve abilities (or lack of them) are c]ose]y assoc1ated
with academ1c fa1]ure. The h1gh achlev1ng group processes these
tasks -in a different and a]so more successfu] fash1on

A caution is required at th1s po1nt Pr1nc1pa1 component }
ianalyses 1dea]]y should have samp]e sizes of over ]OO However, the

results are suqggestive and tend to confirm the earlier beliefs of

verbal-successive difficulties being associated with academic failure.

Summarz SRR - ” o - A
. To re1terate the main conc1u51on drawn has been that academ1c
fallure 1s(based on a verba] succe551ve def1c1ency, and that the LHo ,'

‘blgroup d]ffers from the LEd group ma ~ly in a cu]tura]]y produced verba]

decrement rather than in nonverbal sk1lls

An exper1menta1 remed1at1on program emphas1z1nq success1ve

strateg1es was applled to the Hobbema ch1}dren It is descrhbed in the

N 9

- next sect1on



CHAFTER VIII

THE INTERVENTION PROGRAM:
A TEST OF HYPOTHESIS 4

Hypothesis 4 For the Hobbema childreh, performance on the tests af?er
the intervention will show greater improvemeht for the

maximum treatment group than for the minimum treatment

2 s ' /

~group. s : v ?,/
‘:Fol]owing the initial testing, and the interpretation of,the data

to suggest that the low'achieving children had successive processing

)

difficulties, a remedial program was- des1gned and adm1n1stered to the

Hobbema children. Th1s was accomp11shed 1n the spring of 1972.
Procedures

The sample was‘divfded ihtd,two parts, Group I qda Group II,
recéiving‘maximum treinfng (14-15 hours)'and mihimd@ft&%jning (3 hours)
~per child, 'respectivelyfﬂ In making this division it weégdeeided-to
'keep c]ass groupings 1ntact and thus minimize transfer effects
between groups. Group Iuch1]dreq\ﬂ~\ se]ected from three classes and
Group II from two dthers._Tab]e XVI c?mpares'these:two grdup§$gn the .
pretest-meesures.'The equa]ity of the\§Fdﬁpé}was estab1ished oé?%ré besis
of the ISC 1Qs. | ‘ L

. e R

Only in two cases, on the Schone]] and CMC tests did the groupsgg
o

‘ d1ffer s1qn1f1cant]y In genera], it was fe]t that the d1v1szon was

o
(i'x;\/_v_

/sat1sfactory as’ they were compared on 12 sca]es Th1s tended to-

increase the probab111ty of finding a dxfference In the ana1¥s1s of

<

the posttest data, the scores will be’ adJusted by covariance for
s e 78 ‘
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difference in initial tests.

v N
/1 Intervention: Individual
() T . »
K Ratioha]e Lo > ' . s ' -
Recent]y intervention programs have been critized for their ' .W\

failure to ame11orate the cond1t10ns producing Tow, academ1c ach1evement
Baratz™ and Baratz (1970) stress that th1s is due to the 1nappropr1ate
:be11ef that the cultura] cond1t1ons produc1ng academ1c failure are
fundamentally 1nfer1or to the ma1nstream culture. They argue that thek
1ntervent1on programs are remed1at1ﬂg def1c1ts that do not exist. They

emphasize that the def1c1ts are only superficial. man1festat1ons of a
:cultura1 or subcu]tura] d1fference

\ Cole and Briner (1972) make a similar point. They be11eve that a
deficit is only. a spec1a] case of a difference.in cultures. They do )

. state, however that in certain c1rcumstances a d1fference can

/

bec\me a/"funct1ona1 deficit". Das (197Ba) holds a similar op1nion

~

He fee]s that when ethnic or minority ,roups aEp forced to’ compete

N

with the ma30r1ty culture, differences in. intellectual processes o

often p]ace these groups at a d1sadvantaqe

Co]e and Bruner squest that teachlng programs must be. geared o o
to a d1fference model. The teach]ng procedure would emphas1ze the | ’1;_,5
ch11d S 1nte1]ectual strengths and transfer these skills to areas of

weakness Das (1973a 1973b) has prov1ded a mode1 of cogn1t1ve pﬁﬁtesses

that prov1des a bas1s for ana1yz1ng these strengths and weaknesses and
consequently, for bu11d1ng a remed1a1 program\ Das has shomnfthat

peop]e from d1fferent backgrounds have\vary1ng s1mu1taneous and success1ve

’<process1ng strateqles and that individuals have some ChO]CE as' to how

-



| ' 81
these strategies are employed. ' . ' ////

In the preced1ng sections, it has been shown that Tow ach1ev1ng
children have inadequate verbal-successive proce551ng sk1]Ts
Accord1ng]yf a program emphasizing success1ve'strategles has been
designed for the Hobbema children.

The children were‘diyided into two grOups one to rece1ve a‘

max1mum program, and the otxlr to receive a minimum program., A

m1n1mum interyvention progr m was chosen for one group in preference

to a no treatment program for severa] reasons F1rst, 1t was_ felt that

contact with the 1nvestlgat1on was an lmportant variable in test
tak1ng, part1cular]y in a cross cuTtura] sett1nq A‘minﬁmum T

: 1ntervent1on pFogr qu remove some of the dtfferential contact

effects. 'Second, i

relevant. Scbres wouT show'differenttaT'treatment effects with time
seent in the‘remediatton hrogram .This would assure stat1st1ca]
.cont1nu1ty of the treatment effect

The tasks used in the 1ntervent10n program were seTected
accord1ng to the cr1ter1a presented beTow F1rst they empha51zed
-theruse of succesSnve strategies Second they were not,spec1f1c to
any subJect area Third, they were uncomp11cated to- orodyce or/HSe

Fourth they were eas11y ava11ab1e or adaptable for use -in-the

c]assr00m

Sequence Story Boards

The sequence story boards con31sted of three separate stor1es

each having 12 removabTe pictures that could be - arranged to tell a -

Story They were ent1t1ed "A tr1p to the zoo" "Grocery store" and:

ec1ded to make the- m1n1mum 1ntervent1on test .

—
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“Budeing a house“;%each used oh a separate day in’the program. ! .
v . GeneraTTy, the procedure was 51mp1y to. p]ace the p1ctures ina

¢« o

o, . random order in -front of the ch11d apd’ 1nstruct h1m to arrange them gp

v they would te]] a "good" story‘ When th1s was comp]eted the chilag was
“

g to teTT the sy6ry, p1cture by p1cture, pay1ng attent1on to the deta1ls
';i in each p1cture S R L -r‘\ ‘

K The format of the board was" three rows\of four p1ctures each, 50
¥

5; in effect the ch11d proceeded in the same order as if he were read1ng

- Ma page. K AN ‘ , - .

¥ . = o v

As he ton the story, the 1ncons1stenc1es in his arrangement were
¥

-

poanted-out, ahd he was g1ven t1me tq(correct them,

I the ch1]d was having F1ff1cu]ty, the m1n1mum amount of necessary

f?;

heTp was given.  For lnstance he might be asked to po1n§.gyt the f1rst

& 4 )
pwcture iw the story, and if ke c0qu not do so after- a reasonable»t1me,

TR

. 1t was shown to him. Iﬂ 1t was obv1ous the ch1Td was haV1ng
con%1derab1e d1ff1cuTty, the pictures were grouped lnto three p11es

one for each row, with the correct p1ctures for that row in each pile, .
___/"

© but in rando orda;

f\'t, The pu OSe of th1s procedure was to g1ve he ch11d pract1ce in

= order1ng data into sequent1a1 forms by Paying, attention to V‘S“a]

deta1ls. IncTuded in this was ' the necess1ty for the. child. to attempt N
;;:v at Teast some verbal1zat1on The task was expected to augment verbaT
N

’ i»medwat1on in ser1a112at1on and 1mprove scores on the Picture
. K (S

“'%Arrangementxand pjctune Connect1on subtests,of the NISO and the Ser1a1

-

*‘”'Learnﬁng test R t§\ T

g These story boards are commerc1aTTy available from The dudy
'Comp ny, 310 Northﬁ§econd Street M1nneapoT1s, M1nnesota 5540ﬂ

N e
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-the sheet This was done ma1nTy to fam111ar1ze the ch11d with the

pattern, but also construction of the pai;;

83 |

Parquetry Designs . ) ﬁ k
Jask 1 I. The parquetry de51gns k1t cons1sted of a number of" squares
5

rhomb@ es and triangles of var1ous coTors thCh cou]d be. arranged into

patterns the whole pattern usually formgng a Square There were four
chorLgatterns (templates) ava11ab1e on sheet§ of papen ’ In the first:
few trials, the ch1]d bu11t the pattern d1rect]y on the sheet simply

by p]ac1ng ‘the colored bToch over the approprlate shape (and coTor) on

[}

'

‘_var1ous shapes and how they re]ated to each other.

¢ The ch11d was then requ1red to bu1]d these des1gns agaln, but not.
on the pattern sheet. He consu]ted the pattern but bu1]t the des1gn

/'r
&

directly on the table. This involved nofig

Ty the perception of the
rn_using the prov1ded des1gn

as a reference but not as a template. The patterns contained sub-

'.patterns which‘cou]d easzy be discerned‘by most;students The cthdren

were a]]owed .to choose the1r own strategles for building the pattern,.

but if: they had d1ff1cu1ty an approach was squested genera]Ty that of

'buﬂdin JbUTHtS

The purpose of th1s task was to teath the children: search

'strateg1es and to: g1ve pract1ce in the ser1aT1zat1on of spat1a1 des1gns

Ia
'The s1mp1est strategy was to choose a referehce point and work from it

- Lot 7

'1n a cons1stent fashlon Genera;}y, much help was ‘not g1ven o?srequzred,
)i

as ‘the ch11dren usua]]y develope

pattern attempted

Task IT. Severa] series of- out11ne forms were deveToped wh1ch .

-_fcoqu be filled w1th the bTocks used in the previous task. A ser1es -

N

] b o
would consist of three to f1ve forms;;each m%§e difficu]t than the

an adequate strategy by the third L

-~
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_preced1ng one, ang deve]oped from 1t by the add1t10n of more p1eces,

Fig. 3 A typ1ca1 series of out.iine forms (dotted lines do not
fpear on the child's sheets)

v
-

- Each outline was presented on a separate sheet and they were
centred so the pages cou]d be over]ayed and the. Chlld could see how

P ~

. the .easier form re]ated to the more comptex one. ’ The out]lne forms
were prepared by mak1ng fa1r1y dark lines on ord1nary paper

As he f111ed in each fonn ‘the child was lnstrUCted to remember
‘how he did it,” and to do. the next one in the same way, beforg add1ng .
the new p1eces Performance of this task 1nvo]ved a certain amount of
spat1 memory and ‘the recogn1t1on that spat1a1 th1ngs are usua]]y made

up of ser1a1 events. In the beg1nn1ng many ch]ldren d1d“not use - th1s

approach but s1mp1y attacked each form as a new prob]em This was

M . 7

a]]owed but it made solution much more d1ff1cu]t as there were =~ T

general]y on]y one or two patterns that wou]d f1]1 these forms
correct]y, and the easiest was usua]]y the sequence deye]oped in the
series. The forms were al] symmetrical and ordered in a way/tb"
provide.several-clues " The cha]d had a cho1ce of co]ors as’most‘o’
 the same shapes ‘came in var1ed colors. Usua]]y he constructed
co]orfu]]y p]eas1ng patterns AR

.)‘,. : . . i
- For most ch11dren there was a gradual 1earn1ng of the requ1red

-
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strategy, that of rememberingjthe preced1ng design and.us1ng it -as the
core ot the next one. For\some children the strategy worked only)for
the medium d1ff1cu1ty level and then ‘broke down in the more d1ff1cu1t
. one;h Genera]]y, the on]y he]p glven was to show the ch1]d he could

take the prev1ous sheet with the simpler form and overlay 1t on the
_more comp]ex form to try and re- derlve some of the re]at1onsh1ps
w1th most children this task seemed to serve the purpose 1ntended
: wh1ch was to deve]op cons1stency in spat1a1 syntheS}s as we.@y~s add
memory strateg1es for use in the solution of spatial prob]ems

B Task IIT. Th1s ser1es of tasks was much like the preced%ng one,
except that it was more d1ff1cu]t§ that is, it contained more complex
:patternS' ' A

Pract}ce w1th parquetry blocks should lmprove the scores on the

NISE>B]ock Des1gn and Progress1ve Matrices as’ we]] as scores on the FCT
and MFD tests A]l three tests a{e(based somewhat on the use of fonns

’and,the ability to abstract fonnﬁ from visual daz} ‘The bas1c blocks

and designs are cmmnerc1a1]y ava1lab]e

Serial Reca]] L”. \k;

This 1ntervent1on task had - two parts In the first, 12 common
‘obJects were laid on the table and the ch11d was 1nstructed to name'

them, Any ‘name -the child gave was accepted These%“;;e then placed in.

a box, and the ch11d was asked to recall as many as*ﬁe‘could If he
‘did not remember a]l 12, the om1tted obJects’were al] p]aced on the

- table, and the ch1ld studied them once more. He was. agaln aske v

\

recall them. Th1s procedure was repeated unt11 he could recalT a1}'
: e 3
.12_0bjects./,, :

& 7
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In gﬁé‘second’part 12 different obJects were used As before,
they were Taid 0n the tab]e for the ch11d to name but now he was
N
asked to put them 1nto piles that were "the same" in some way. If he
‘did not understand, some gu1dance was given. Usua]]y the obJects were

grouped accordlng to co]or materia], shape or funct10na1 assoc1at1on

Th1s was done to encourage the ch1]d to ugﬁ group1ng s;n;“

\

Ath1s reason received a cons1derab]e amount of attent1on 1n*the remedial

program. Thqs task should 1mprove the scores on the WISC D1g1t Span
s

‘and the other measures of short-term memory.

-

| In th1s task the\ch11d first undenaent a small tra1n1ng ser1es of
hand and knee "c]aps“ in which he fo]]owed the adm1n{§trator s |
movements This was d0ne to fam111ar1ze the ch11d with the task and
_lntroduce the two necessary movements c]applng the hands together and
o s]app1ng both hands on the knees The movements were done in a rhythm1c
' fash1on, us1ng patterns similar to those in the CMC test when the |
Cchild was able to copy the 1nstructor S movements, he’ was 1ntroduced tobi
ithe cards on wh1ch these movements,were coded by dots and squares a
‘dot for a hand clap and .a square for a "knee clap". The ser1es began

w1th s1mp]e patterns and proceeded to more - comp11cated ones, - Some

Datterns are gi““k be!ow e ; “ . ' | c\w -.u" N
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' Fig} 4. Some typical "c]apping“‘patterns.

The cr1ter1on for each task ‘was completion in. a rhythm1c fashlzn If
he did it 1ncorrect1y, he was asked. to do it again, up to a maximum of
three tr1a]s He then proceeded to a new card Most ch1]dren comp]eted
these tasks reasonab]y eas17y a1though some had c0ns1derab]e d1ff1cu]ty
'When the series was: comp]ete“\the cards were 1nverted hav1ng the R
-effect of reverS1ng each card and the\ser1es was - done agawn -

" The purpose of th1s ‘task was two- fo]d First it providedbpractice_b.
1n visual: aud1tory (k1nesthet1c) cross moda] cod1ng Second, it »

encouraqed the use. of symb011c med1at10n and rhythm wh1ch are ‘thought .

l’\\' "'.7
“to constitute processes.necessary in read1ng This 1ntervent1on device = -

~was -aimed pr1mar11y at the- CMC test, but as rhythm is 1mportant to many

processes, 1t may have more gengra] 1mp11cat1ons

Matrix Ser1a11zat1on o B B ce ,,v\ .

: Th1s tra1n1nq ser1es had two parts, d1ffer1ng mainly 1n d1ff1cu]ty. :

Y

~and presented on d1fferent occasnons
Task It In genera] the tra1n1ng tasks resenbled 1tems presented
1n the VSTM test Because it was fe]t that the ch1]dren at Hobbema did

not have an established visual search pattern the 1n1t1a1 six tralning

>
o



This matrix was

broken down 1nto 1t§ f1ve compone

3

part belng presented s1ng]y on a, separate page as 1n E1gure 6
% . A N .

3

Component matr1ces

eyl

\\\\Each-matr1x was’ presented separate]y in: the order shown and

was.expected to read the numbers out loud as they appeared
‘-\fmvetmatr1ces were shown, he was expected to repeat the ent1re
If he fa11ed to do S0, he was shown the complete matr1x

,then asked to read it and then reca]] 1t

Y]tgf parts,

A

Nhen(a]]“

The ]atter
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'outlined The next six were\presented as s1ng]e matr1ces, as by th1s
t1me the order had been’ established. The ‘task was: graded in d1ff1cu1ty
to aTTow/for the development of memory strateg1es . : B

Task II The second part was s1m1lar“$o.the first except that

it was more d1ff1cu]t and was presented dur1ng a different t1me in the

' remed1aT program Itqcons1sted of 12 d1fferent matr1ces which were
read, repeated and wr1tten down . o RN .

It was observed dur1ng the 1n1t1aT testlng that the ch11dren d1d
not have consistent search/reca]] patterns ConsequentTy, they made -
many m1$takes 1n ser1a],pos1t1on recal] It was felt that thTS was one

of the reasons these ch1]dren were hav1ng d1ff1cuTty read1ng and | \
.(

comprehend1ng v1suaT mater1aT Cons1stent visual strateQIes are requ1red

<
-~ .

by many perceptual tasks.. y /? ) : «;”'i»e

.
Th1s remed1at1eﬁ was a1med pr1mar11y at the VSTM test but 1t shoqu
b
also have some more genera] 1mp11cat1ons e ‘ 3
& : C . -

“Aud1tory D1scr1m1nat10n and DTth Span

<

The auditory discrimination task cons1sted of three parts

adm1nlstered ¢onsecut1ve]y in one day and conta1ned a]] of the dlfferent

~

words used in the Serla] Learning test The first task series used the o

~X
words cow, pen few day, bapk, bar, wﬁ]l hot key The wo\ds were
S~
read one at a t1me and the requ1rement was a s1mpTe repet1t1on If a

'\ J

m1stake was made, the word\w 2 repeated

The.secondvpart was structured to encoUragefthe use of'associations

in memOry. _The words big, Tong,qgreat tall, fat, wide, huge, h1gh

large were. read one at-a t1me and the ch1]d was requ1red to thlnk of a-

~word (or obJect) that could be descr1bed by the st1mu1us word Nhen,

«
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the Tist w om/deted, it was read again one’ word at a time and the

i

: ch11d ‘Was asked to repeat the word (or object) he or1g1na1]y associatid/

with 1t Th1s'was done a maX1mum of two times. It was 1nterest1ng to

el

note that many children ﬁound it d1ff1cu]t to think of. wordr that cq 1d

be descr1bed by these adJectlves These pan¢1cu1ar children seemingly
unce»s tood the words but cou]d'dot apply the concept. Adm1ttedly, the ”

Lrocess is the reverse of t;z;usua] order for the adJect1ve -noun

'V OCESS.; wowever, it seemed

4

The nemory part was a]so poorly done, T1me ¢#id not perm1t an
expansion of th1s task even though it was suggest1ve of a proﬁ!em area.
hese \ords were taken from the semant1ca1]y similar section of the
! . 3 » :
S" ) t. : . . . I

The’ third part consisted. of the -words from the acoust1ca11y

{

similar section of the -tést: man, mad mat, cat, cab, capﬁ;éan, pan,
map, tap. " These words were read one at a time‘and the chil

was asked

to. wr1te the word down and.then to draw a picture represent1ng the -
word, If tho child did not write the word correctly, it was repeated.

»

If the error persisted his mistake was correcteﬂ'and he was giver
some help by examp]e The purpose of this task was to encourage the
use of visual symbolism 1nlaud1tory tasks

In general the purpose of these tasks was to present a]ternat1ve
strategies for use in serial memory | 7

 The d1g1t span. task con51sted of series of random numbers from .
three to e1ght d1g1ts in length The d1g1ts were read in such a way
as to group them initially 1nto groups df three. The ch11d then e
h repeated them, usua]ly “dopt1ng the grouping strategy As he‘progressedr

through each series; the group1ng was faded out in the stimulus

- ) ’ . P

. oot e
L

usually difficult. _ ', . ;' oy

L &_
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presentation. The'chi1d generally retained his grouping'strategy. If
© he did not' the grouping was'reintroduced This proceeded from series .
of.three numbers to as many as-the child could remember The task was

cont1nued unt11 the gr0up1ng strategy was f1rm1y\estab1hshed The

purpose of.this task was to . 1ntroduce the grouplng strategy 1nto IQ\'
N\ .
memory _This group1ng strategy was 1ntended 5" 1mproVe aud1tory

‘d1scr1m1nat1on and. short- term memory as measured by thewaSC D1g1t ‘Span

\

~and Ser1a1 Learn1ng test. d’ N

k.t

. v. N

i
C o

Summary o ; /-
- These tasks gere all done 1nd1v1dua]1y In genera1 the children
were encouraged to use verbal med1at1on and wege encouraged to verba]1ze

< their thinking. At all t1mes the writer attempted to encourage the‘use_
) £

of appr0pr1ate strateg1es and to.lead the 1earn1ng tasks in such a way

as to point out how these strategies were used in the solution of the

problem,
4

Intervention: Group

L ® v ’ m -
~ Sesame Street ; o v

Th1s group of ch1]dren also watched at least e1ght hours of
"'Sesame Street" dur1ng the course of remed1at1on There has been
conS1derable 1nterest in educat1ona1 te]ev151on and the 1mp]1cat1ons
~for research and teach1ng Me1chenbaum and Turk (1972) recent]y ,

: rev1ewed some of the llterature 1nvo]v1ng nSe ame Street" agd conc]uded

it is a s1gn1f1cant precedent in comb1n1ng research ‘and program

development. It is espec1a1]y 1mportant 1n that it qan help reduce »'

ome of the preschool and- cont1nu1ng d1fferences between the ab111t1es

‘ ch11dren. .i I ' 1 o



/}‘F11mstg1ps l v \
In addition, both groups_ of children went through a series of five

f1]mstr1ps The f11mstr1ps were presené@d to groups of three or four -

ch11dren and were ent1t1ed : s
V1sua1 discrimination and spatial or1ent1at1on

Vlsual motor co- ord1nat1on ‘ 1 «. T b
m,ﬂmwggxylsuat memory " g o
. - Figure and ground

Visua1izatdon , - . ‘ - .

These, f11mstr1ps represented the total remed1a1 program for the

-~

m1n1mum 1ntervent1on group (Group II) but on]y part of the program for

the maximum 1ntervent1on group (Group I)

d

-

General descriptton.' It 1s recognized that visual perception

plays a major role in learning. and'cognitive grouth. The f11mstr1ps. -

were des1gned in. such a way as to deve]op perceptua] sk11ls and to- ‘
ff j\&emedvate them for those hav1ng problems. Visual percept1on is not a

51ng]e sk1]] or abl]ity, and for this reason a series of f1]?§tr1ps was

1ncluded to develop the VaTIOUS facets of visual perceptua] S 1lls~h‘ ) -”&»)
. Each filmstrip was- composed of about. 30 frames, eag?>w1th a "’( |
separate (v15ua1) problem requ1r1ng a response from the ch11dren ‘.The ER
o |

bt

mstrips were. shown in groups of three or four ch1]dren at Qne t1me

. ’ o TN
The -children weﬁe asked to cal) But the1r answers or to, .:xmi-g—
» raising co]ored Blocks as ,their. response. . L)

« . . - - -

e

]The f11mstr1ps were developed by the C]assroom Mater1a]s
Company, 310 North Second Street, M1nneapo]1s, M1nnesota 55401

2 u
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The ’social nature of the task was recw§n1zed and taken advantage
of in teaching perceptual strategies, as the child had an- opportun1ty
to compare h1s response to that of the whole group. If it wasrdifferent
(wrong, in most cases) he was asked to look at the problem again to see:
~1f'Hg was r1ght or wrong and to change his anfwer 1f he des1red The
,ﬂotgérs/Were also asked to examine their responses to see 1fs they were
c0rrect If there was a variety of’ responses this was pointed out,

-

and the ch11dren aga1n checked their respdhses ‘ : "

¥

N -~

Betause each f11mstr1p was graded in d1ff1cu]ty, the group as a-
\ whole had the opportun1ty to respond to more and more. comp]ex probfems

At'all t1mes they were requ1red to gqve correct responses In the ° .

) Ed ¥

‘cases that they could not reason out the correct response it was

L)
g"»J ' rl

exp1a1ned to them before the next problem was encountered Although
not a]] ch1]dren cou]d do the most difficult prob]ems, they a]] seemed

v ,
to enjoy the task and the assoc1ated 1nteract1ons , 5 R
Extréme care was taken in the f1rst few frames to ensure the PR

L 'chlldren knew what was. requ1red of them It was notfed’ that *here was. !
often,a series of ertors before lnSIth" took place, and subsequently i
a near]y perfect series of\gégponses~ No records ‘were k t of the

responses as the ch11dren»were very sen51t1ve to academ1c fa11ure It

. was reasoned th1s shou]d be an enJoyable ]eann1ng exper1ence free from

~the- constraints, fallures and frustrat1ons these ch1]dren usua]]y w‘g\),

found in the1r 1earn1ng exper1ence %FFor th]S reason, the tasks were

left as genera] and ungtructured as poss1b]e

Visual- d1scr1m1nat10n and spatla] or1ent1atlon }h1s ser1es L
1nc1uded’the ab111ty to d1scr1m1nate d1rectlona1 dlfferences such as
r1ght-7eft, up- down fonuard—backward, and_tn-out’ln relation to

Ty
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"objects in space. " For example: * 7 - . ®
rl » .‘ . : ' ! ) . , . y . 3
. O, N . - e
o - B v N '
: - 1‘ ’ ‘ . L‘) 2
] o . ' ‘ ‘
) thch dot<vs to the left of the ;
S £ T Tine? Mhich dot is to, the yight. -
B , L ¢ B [ s
7 ' : g . o . o . . < . : B \ ‘ ) o A
and . ‘ —" g | S L N ' ‘4 L )
e . N - < . \
: Which dot is to the right and above?
" . ‘Which dot is to the left and, be]ow’
L S ‘ Hhich dot is to the left and' )
s b <. ‘abyve (none)7 - SN
Co T (" . . : P
, Fig..7.‘ Two 1tems in vfsua] d1scr1m1nat1on and spat1a1
qriertation. .. L. - =

s ~

W ).

Visual-motor co—drdinationf Th1s task requlres the ability to
d1scr1m1nate aqd constcﬂct thewxntegra] components of bas1c forms The

4 chlldren were. requ1red to dec1de wh1ch of several a]ternat1ves wou]d

vcomplete one form (1ncomp1ete) and make_1t look like the comp]eted
o . . B “ . . . .9
o .form ¥ For examp]e. . ) . : 0& -
. Exampie _ ‘ ’
? V. . N

e
1 ﬁ'\, ‘ \
criterion jtest - ‘alternatives :
. : . - . . | o 8,
Fig. 8. A ngoalemotor co-o?dinﬁtion'item : : C
'”, The ch1]d was requlred to menta]]y super1mpose ehch a]ternatlve‘

K
on the test and requndfby say1ng whlch was the correct one--left
v~m1ddle or r1ght +Jt should be noted that ‘this: FESDOuSE method

reinforces the concept }earnedv1n the prev:ghs fllmstrlp

—

R . . : N . o e e

/\‘u/ ¥ 4_1\"\. > .

% : A ¢ | N SR P e .
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V1sua1 memory Th1s task requ1red the ab111ty'to remember v1sual
~>st1mu11 _Each gpoﬁiem in thas series requ1r€d two frames. The f1rst

frame presented the- prob]em in p1cture form

Al

At the top;nas a card

-p1ctu d face down and’ beneath there were three Or more cards presented

face u on which there were var1ed s¢1mu]us obJects The child was .

)

inStructed" to remember both the pictures and thelr pos1t1ons " In the

second frame the top card was Qresented face F_ how1ng one ofqthe

stimulus-objects,.and the bottom row was pre¢sented face’ down The

. ] Ay

ch11d was requ1red to name the pos1t1on the t1mulus object was in

{;threVJously. For. examp]e

,‘! ni"-rhame T ' / % Frany ’
Thoe - ' - - }?,

‘ Fiq. 9._YA visual memory 1tem,4k‘-. o ’f' 'k‘. "'A y %pej

.~

e

1

3
[

q:? -E.":. |

e
[RTA]

et
el

183

o).

After frame 2, the child wasirequired to say “left“ If the wrong

1

answers were given the or1g1na] was presented again and the child had

o the opportun1ty to see what the correct response shou]d have been

F1gure ‘and ground. -This .task requires the ab1]1ty to‘éelect ‘the

o
appropr1ate visual st1mu1us in. splte of v1sua] d1stractlonsc The

prob]ems con51st of a number of over]applng or- non- over]apRTgQ

‘3'geometr1ca1 f]gures in. wh1ch colored dots are p]aced ‘The questiOns

>

fasked take advantage of the conJunct1ona1 forms,“and" “but not in",
and comb1nat10ns of these. F0r ex?mp]e:
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Which dot or dots are in. the square and
. the circle but not in fhe triangle?
_Wh1ch dot is in the triangle but not

C fhe circle or square? Which dot

i 15 n the square and tr1ang]e but not

. in the clrcle (none)?

<
.A

~e

Fig. 10. ‘A\fjgure and ground item

’
-

V]sua11zat1on " This task i3 based on’ the ability to 1ntegrate a]]

the visual per&eptua] skidlls. Comp]ex and over]app1ng v1sua1 stimuli
.are to be d1scr1m1nated and the correct response g1ven In each frame
the chijd: 1s requ1red to fo]]ow lines that or1g1nate from 1etters or - ‘ {
numbers on the left s1de to numbers or~%§tters at wh1ch they end on the

_r1ght s1de - The ch11dren were urged to uset%ﬂy thelr eyes and not

their fingers. Fob examp]e o \\

. wh1ch number does A join
up w1th7 - L

] v

~

Fig. 11. A visualization item

\ Sumnarz-

The emphas1s 1n the program was on the use of success1ve skills in

T

both the- audltory and v1sual moda11t1es For Group I verbal production

7

was encouraged and.strategles useful in sh rt-term memory were,taught. -
It was expected that the: fﬂmstmps wou]d%fcrcethe strategies' for "

D
Group I but yet wou]d pr

ide a general tra1n1ng procedure for Group II.

Group 1 (maxlmum in ea ent1on) d1d the tota] program descr1bed |
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‘above 1nvo]v1ng approx1mate]y 14 hours, per h1]\3 Group IT (minimum
intervention) participated only in the filmstri sect1on of the program.

This involved approximately three hours per chf1d

ResuTt?~ -

Hav1ng comp]eted the remed1a1 progrgm, the Hobbema children were

retested on a]] measures. = . . ' Cffd
- .

W . ..‘ -l -

W

Gain scores

F

The scores were first checked fpr 1mprovement within each group by
using ana]ys1s of var1ance for repef

ted measures, The data for. these
ana]yses are presenterr1Table XVII* Group I (max1mum treatment) ’
1mproved on a]1 measures except the WISC V NE§C FS and MFD, wh11e
Group II (m1n1mum treatment) jmproved on]y.on the WISC P,"Matrices and
‘\CMC. At f{rst g]anCe, at léast, the'results indicate.that the
/1ntervent1on was extreme]y successful in 1mprov1nq the scores of Group §
and less successful in 1mprov1ng the scores of Group 11. Differential,
gc1ns between gr ps would be expected on the bas1s of t1me spent in
“remed1at1on, and the results. are in- the pred1ctab1e direction
An exam1nat1on of the correJat1ons between pre- and posttest stores
for each group (Tab]e XVIII) indicates that the measures are generally
re]1ab1e in preserving the ragk ordering of 1nd1v1dua1 results. Only
1n three cases are the*correlat1ons not s1gn1f1cant the rL?sons for

© which must remdin as speculative. For the CMC in Group I the poss1b1]1t1es

- ]

f are e1ther an unre11ab111ty in the test effect or d1fferent1a1,treatment
effects over individuals. The latter is preferred, as the ]ow

corre]at1on is alsohaccompan1ed by s1gn1f1cant 1mprovement/ﬁn resu]ts
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Table XVIII

Correlation between Pre—and Posttest Scores
for Groups I and IT-

;9 Group I o 1‘Group I’ P
- T do - . :
“WISC Verbal . .789 .01 878 © 001
’ Performance 879 001 763 001
~ Full Scale - .922 001 T e00 ool
Stroop Word - 791 .00 849 .001
Schomell - . 990 - .og 889 ©.001
Serial Learning SP - J754 .001 - 840 .00
: - FR 773 L0f 551 Lotz
" Progressive Matrices 602 018 561 011
Cross-modal Coding  ~ .380 = NS 654 - .002.
Figure Copying 762 006 - .405 NS
Memory for Designs . .36 NS .544 013

' Visual STM S 682 .010 . 671 5001

‘The MFD is subJectj;e]y marked and. th]S 1s probab]y ref]ected in the
low corre]at1on for Group I, although scores are accompan1ed by a”’
small but.stat1st1ca1]y unre11ab1e gain.” For the FCT with Group If
‘the ‘low’ corre]atlon does'not occur along w1th a change in mean scores |
and probab]y ref1ects unreliable subJect1ve marking, although the -

'test is h1gh]y réliable for Group I. One other p0551b111ty for the
FCT is that the Tow torrelaggon s1mp1y ref]ects a restricted standard
‘dev1atlon The,resu]ts from these tests must be 1nterpreted with -
.caut1on B | | .., N R
Cons1der1ng the test-retest reliability genera]ly, it is un]ike]y

that the galn scores are spur10us, -and therefore they must be

attributed to the remed1a] program.



100

. Posttest comparisons’on neans

The group posttest means.were a]so compared by ana]ysw oivariance
_procedures (Tab]e XIX) Group 1 was c]ear]y superlor to Group IT only

"on the Ser1a] Learn1ng tests Reca]11ng the pretest comparisOns,f

Table XIX

b Posttest Comparisons between Groups V7
Us1ng Ana]ys1s of - Var1ance (Hobbema ) -
Group T (N=15) Group IT (N=20)  ANOVA
Mean  SD2  Mean o2 f1
WISC Verbal © 7780  8.10  76.20 1075 70.23 63
Performance . 100.20 12.23 . 97.55 12,54 0.33 .57
Full ‘Score 87.07° 9.63  85.10° 12.10 0.27 .08
Stroop Word . 30,93 11.94 28.55 9.16. .0.45°  .5og
~ schonell 2877 12.54° 29.70 '10.47 0.14 .75
~Serial Learning SP - 119.47 3662 90.90 37.54 5.07% 031
R 152.73 23.24 - 130.95 23.01 7.62%* .00
_ Progressive Matrices 25.20 3,14 " 26.25 3.63 0.80 - .377
~ Cross-modal Coding/ 14.67 . 3.77 1435 3.79  0.06 808 |
Figure Copying .. . 13.27 179 12,60 2.56 0.74 396
“Memory for Designs B 1393 . 4.0 3.9 3.37  0.00  .979
Visual ST =~ 30.47 7.05  26.40  9.02 2.09 158
]dfvbetween groups = I;Ierror‘=l33. ! o . 'Apf‘

2Te,sts for homogene1ty of variance (Xz).revealed that no variances
‘were d1fferent at’ the p < .10 ]eve] of s1qn1f1cance

ma;’

e

*s1gn1f1cant at the p < .05 ]eve]
‘**s1gn1f1cant at the p < 01,]eve]

however one can see that there are fewer s1gn1f1cant d1fferences than
before, showlng that the groups are more s1m11ar at this po1nt than they

were at pretest Group I showed somewhat poorer performance on the

-
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pretest measures than Group II and rea];differendes in gains may be

obscured,by‘differences in starting position. ‘ . o

[
S
J

Covariance analysis

The groups were again_compafed dnﬁposttest meins; but the pretest
_-,means’were'adjusted for initial differences by a covariance tethnique.
The resulting anatios and probabilities ‘are shown in Tab]eﬁXX

Th1s procedure showed that Group I showed s1gn1f1cant gains on the

Schone]] " Serial Learning and VSTM tests over Group -II.

Table-XX

Analysis of Var1ance with Covariance Adjustment
between Groups I and\gl at Posttest (Hobbema) d

\F ~ F-Ratio p B

3

WISC Verbal 0.002 = NS |
Performance 0.390 NS - -
Full Score B 0.001 N @
Stroop Word ’ : o
Schonell . o m.aer+ 002
- Serial Learn1ng SP T 15.83* .001
FR 21.12% 001
.*/ Progressive Matr1ces : ' 0.09 NS
:\\Cross modal Coding 2.69 NS
~ -Figure Copying 3.14 .085.
Visual STM = 6.00*. ©.020

*significant chahge

"



t’Summarzt'

i Hypothes1s 4

f'pdrf nned{M Jin the first, the posttest scores were compared to the

pretest

pglnworder to test Hypothes1s 4, three sets of analysis were

J

wlo

scores for both Th1s ana]ysls 1nd1cated that Group I

scores 1mproved on pract1ca1]y all the test measures and- that Group II

| ga1ned on some of the test measures The results were taken to suggest

that the 1ntervent1on program successfully chanqed test performance

In

v :

SCOTESt
measures

d1fferen

f1n1t1a1

the second ana]ys1s the twe groups were compared on posttest

-

Group I was super1or to Group 11 on1y on the Ser1a1 Learn1ng %

I't was noted ~however, that Groups I and II were somewhat
t on the pretest measures. - Therefore, in step three these

d1fferences were removed by covar1ance and the adjusted

posttest means were agaln compared Th1s ana]ys1s showed that Group I

ga1ned differentIally over Group II in the Schonell, VSTM and Ser1a1

-\

‘ Learning’ tests. Hypothes1s 4 can be conf1rmed for these measures

The \main conclusions must be that visual .and Cditory memory'
- showed significant improvement and that these s are attr1butab]e

to the 1

a]so be

erventiOn _program.. TR improvement in word recogn1t1on cou]d

attr1buted to ‘the interverntion program, a]tépugh thls

“ll

1mprovement was. unexpected Poss1b1y the. tra1n1ng in succe551ve Sk]]]S

transfegged to word attack skllls and resu]ted in 1mproved word

‘recognition.

~

N
2
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Some Supp]ementary Ana]yses - ' T
The Hobbema:Children at Posttest

-~

In the following sections, some supp]ementary analyses are
provideds It was” fe]t that a]though Hypothes1s 4 has already been"
tested, additional analys1s would provide 1nterest1nq 1nformat1on
about the more specific nature of any changes. Accordingly, a posttest

factor ana]ys1s was computed and compared to the pretest. In addition,

)

_ the LHo group posttest scores were compared. to the low ach1ev1ng
children.

(o
I N |

Posttest principal components ana]xsis ' G
In the factoraana1ys1s based on post 1ntervent1on scores (Table XXI),

the factors emerged in a different oré; r.. Th%}ser1a1 factor continued

Table, XXI

o ‘Principal Components Analysis
for the LHo Group at Posttest (N = 35)

1 . no I
Successive Simultaneous . Speed
Stroop Word S0 065 906
: ~ Color -237 127 829
Serial Learning SP ©-1890 258 061
- R - 890 240 -079
Progressive Matrices 495 289 . 031
* Cross-modal Coding - 743 =103 -256
Figure Copying 030 855~ 140,
Memory, for Designs -2 a2 e
Visual STM . 488 580 -4

Variance 2735 1.898 1.644
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_to account for the most variation. but now the speed factor became -
]ess Important than the s1mu1taneous in accounting for the var1ance”
The VSTM now 1oads .more appropr1ate1y on the serial and 51mu1taneous
factors rather than on speed and s1mu1taneous -1t seems that the
‘1ntroduct1on of con51stent search aadtreca11 stra*eg1es has eliminated -
speed as a'11m1t1ng variable. The sh1ft was‘accompanied by an
ﬁmprovement in performance in V1sua] Short-term Memory |

%

Oﬁf?ﬂe other- hand, although scores for the serial. and free

recall tests showed highly swgn1f1cant 1mprovement the factor
1oad1ngs did not shift., "~ This a]so IS expected these have been found

{
to be the marker tests for the success1ve factor

The resu]ts of the factor ana]yses on post- 1nter;ent1on scores
thus support the ‘emergence of s1mu1taneous, success1ve and speed as
factors describing the performance of the\Hobbeme ch11dren 1:‘the
present test battery The effect of 1ntervent1on was. to 1ncrease ‘the

rel1ab111ty of these children’ s performance, so that the’ factor
.;structuré is comparab]e to that obta1ned in prev1ous studies on

Caucas1an school children.
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Comparison of the LEd group to the LHo-group at bosttest‘

As was mentioned earlier, the LHo group gave some strong )<(
1nd1cat1ons that it was an average group, at least in some respects

1though this specific po1nt was not part of the hypothes1s, it was

de 1ded to pursue this 11ne of 1nvest1gat1on further /o

e tota] Hobbema éemp 1S aga1n compared to the LEd group by;{/
means‘of an analysis of variance. A perUSa] of the‘meahs (Table XKII)
will show that the two groups ‘are now more s1m1]ar than they were

h.prev1ously (Table VI, p. 60), -although there st111 are WISC V, WISC FS,
Stroop word and’ Ser1a] Learn1ng SL differences favor1ng the LEd group.

.

In some cases (FCT, RPM and Schone]]), the scores now favor the Hobbema

group, although not significantly. o : o
Table XXII

A Cdmparison of the LHo (PoSttest) and LEd Groups
by Analysis of Variance

g LE T LMo
Mean | SD v:’ Mean SO * F . P
WISC Verbal | 93.88 10.51  76.89  9.60 60.09% .00 .
Performance 98.96  11.87  98.40 12.46  0.05  .830-
- Full Scale 96.00 11.06  85.80 11.03 18.35% .00

StToop Wort 25.52  5.32 © 29.51 10.28  5.94* 017
Schonell. : 28.59  5.28 © 28,97 11.30 0.05 .828
Serial Learn'ng sp 130.43  33.45  101.37 39.19 14.23* 001
| FR- 147.61 28.24 139.26 '25.58 2.02  .159
Progressive Matrices - 23.84  6.43 2563 . 3.55 2.27. 136

Figure ing -~ 189 2,63 12,80 3.30. 2.80 .098
Memor esigns . 5.54 4.29 3.67  3.60. 4.52* 036
- Visual ' |

28.09 10.26 27.94  8.46 ~ 0.00 .945

*Significant difference
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The differences in performance have bee2/>educed 'bdt not rer-ved. ”Eéﬁx‘
| Indlcators of intellectual strengths for the LHo qroup were best .

shown on two measurcs:  the Raven's PrOgreSSJve Matrices and the WISC

Performance sca]el 'The Matrices test has been considéred 3 "culture

reduced" test of intel]éctua] abilities and has beenr uéed extensively in
- -assessing this ability in‘hon;Wéétern groups of people ‘(MacArthur, 1972).

The scores, however, are .converted-into pertenti]es rather than

_standard1zed IQ po1nts A distribution of percent1Té scores ‘was p]otted

“s5can be seen, in both- cases more than one- ha]f of the group scores

‘ag

. above the fiftieth percent11e.»

Table XXII1

Percentile Scores on Raven's'Progressive Matrices
on Pre- and Posttest for the Hobbema Sample

s

- Pretest | Posttest
‘ Percénti1es Frequency Totals : Pertenti]es ) Frequency Tdta]s‘
90-100 4 21 . - 90-100 8" 24
80-89 4. ' 80-89 2. |
70-79 3 . - 70-79 3
.60-69 2  60-69 - 4 ,

50-59 '8 50-59 7

40-49 5 17 40-49 2 B
30-39 L o 30-39 " 0

20-29 (7 6 T 20-23 5
10-19 2 VA 10-19 1

0-9 4 - 049 3




It was also noted. that the LHo as we]] as the LEd group scored
, Q
within the average range on the WISC Performance scale. In these way

at least, they seem to be a nonmal group This has 1mportant

1mp11cat1ons in ggucat1ona1 practice, as it seems these ch1]dren have
some potent1a1 that is not being used effect1ve1y‘Ly current school
pract1ces The preced1ng analyses suggest that teaching cou]d take
advantage of the nonverbal skills the Tow achieving children alréady

havei. &

\. »



- CHAPTER IX Co o
AN ANALYSISrg;\}yE WISC SCORES . po

T R s .
. o 0 THE LM, LEQ AND HEG GROUPS <

- . ¥y
It has already beenQéhown that the HICC s a rel1ab1e pred1ctor

of ach1evement, and that Tow ach1ev1nq ch11dren have lower Verba] A
<
than Performancé’IQs It was decided to 1nvest1gate the nature of‘the ‘

- NISC scores by cons1der1ng the subscale scores, These subsca]e scores
"'read11y ]end the' e]ves to factor ana]ys1s and prof1]e compar1sons.

/ ana]yses were . performed for the LHo LEd and HEd -

groups. A prof1]e of subscale scores can be seen in Flgure 12. o

Mazes were not 1nc]uded w1th the factor analyses

— v
. k ] -
b .

. WISC profiles

_ }h’ st striking feature of the. prof1le is the almost perfect

'Order&ng three groups. The order establwshed by the WISC is the ‘

same. as that establlshed by;the 1nstruments used in the present study ‘
LI,

It seems. that the WISC is a re11ab1e predlctor of group means for

.

A -
cogn1tive tests and/for achlevement w1th1n the Edmonton sample In a]T

b i

Probab111ty ‘the ach1evement hlerar hy wou]d extend to include the

©.groups vjrtua11y’disappear Th]S 91ves txé 1mpr9551on t t the groups
/ 3
are very s1m11ar on this scale o : |
| | B . R oL

= . . )
: . -, ot
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Ihter;orrelation of’WISC‘scales

When the Verbal, Performance and Full Scale IQ scores .were

. - X N
cofre]ated to performance on the Progressiﬁe Matrices (Table XXIV), it

- was noted that tha Matr1cd¥ test. corre]ates more with the Performance'

~ .

Sca]es than the Verbal scales. This could be expected, .as the Makrices
o Ty .

| ‘Table XXIV -
Corre]at1ons of the Matr1ces :
~with the WISC IQ. Sca]es '
for the LHo, LEd
and HEd Groups
RPM ppw  RPM
o _Verba]" Performaqce. Full Scale- /o
: ! j ) . : . -
~LHo - - .233 .554 S ..440
. ,/ , o . i . .
LEd 501 . 542 _' . .605
HEd 146 604 - ar”

ltest is kegarded as a Honvefbal test of intelligence. ’Forlthe LEdv

: group the Matr1ces corre]ates with the Verbal and Performance scaleSv |
to.the same extent, squest1ng that verba] and nonyerba] tasks are
tprocessed in a s1nﬁﬁar fash1on by. these ch1]dren An exam1nat1on of. -

- the NISC scale 1ntercorre1at1ons (Tab]es XXV XXVI and XXVII) revealed

Tab]eXXV ;

NISC IQ Scale
Intercorre]at1ons for the LHo’ Group _
—l=====l=-=======—-.__—__—__=:f_'

Vefba14 Performance Full Scale

Verbal T 7 567 803
~ Performance o e b
Full Scale e o B




,Table Xxv1
e WISC 1Q Scale |

Intercorrelations for the LEd iroup
- Verbal Performance - {‘Fu11 Scale
_ - ‘ _
: : ~ ‘
~Verbal 1 620 .903
~ Performance | ' 1 ' ~..918
o  Full Scale | o

. \, & . ,
that the Fu]] Sca]e IQ was highly corgghated w1th both/;h\BVerbalg';
Wh and egsforman§§>scales for all groups o ' ' I 4
;N\fj o ‘ : - 7‘ &» »‘ | .ﬂi

t
Table XXVI»I

WISC IQ Scale
Intercorrelations~for the HEd Group

: | ,Qerba]' Performance Fu]]_Scale
Aerbal - 1 285 .78
» Performance B L7719

_Full Scale T | T

It is also roted that the Verbal ‘scale does not correlate with
Full Scale IQ,.hu;,thatherba]‘enq Performance scales do for the 10w‘
achieving groups. The .groups may»be depehding,on o;e‘particu1ar
'stretegy, perhaps'simuTtenebus, to soiVe'ihteITectual.probleﬁs; |
resu1t1ng in the- 1nterdebendence between the two. Theihigh achievfng
~ group, h;v1n ell deve]oped succes€1ve and simu]taneous skills, uses
~ them ihdepehiii%ly Verbalvand Per€formance 1Qs for this group appeqr

_ to be re]ativejy uncorrelated. *
. \ 7

_1k1  . ,//(h : f :'f 7h' \

N
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APrincjpal components analyses |

\(ilz/ Quereshi'(]972) presents results from a study in which he analyzed ;'
e WISC subscale scores (exe]uding Maies) for 6, 10 and 14 year old.lb
uchiidren:by,the princip]evcomponents procedure with a Varimax rotation:
Tabjf XXVIII reproduces these results for the 10 year old samp]e;i
» , | : _ :
4\ Tab]e XXVIII

‘\

* . A Pr1nc1p61 Components Analysis
of WISC Subscales for 10 Year 01d Children

I 11 111 Iy
Verbal - ._-_ o : ,
Information n - 67 39 1 17
Comprehension , ‘ 88 - 09 06 10
Arithmetic - 31 .. A 19 ' 60
.Similarities : S .49 42 -24 16 °
Vocabulary . T 77 40 06 11
Digit Span . ( 05 06 94 04
* Performance 0‘ | : - » :
Picture Completion - "> 09 70 28 01
Picture Arrangement - 40 a5 = . 05 - 03
- Block Design ' 14 - 77 -07 34
Object Assembly 27 . =05 23
:Coding/Digit Symbol ~ . 08. 'k\ 13 -05 92

A similar procedure ‘Was used for the groups considered by th1s
Study These ana]yses can be found in Tab]es XXIX XXX and XXXI For theﬁ—
Edmonton groups. four factors emerged natura]]y, but for the Hobbema

_ group only three appeared It was decaded to accept the fourth factor

for th1stg:oup\to fac1lgete comparison.

j Quemshi named the four factors: Verbal Comprehension and
Express1on Perceptual 0rgan1zat1on, Perceptua] Speed and Freedom from
D1stract1on - In the Edmonton analyses, the factors were not named but |

' they appear to’ be - s1m11ar1y constructed " To test, the s1m11ar1ty. a

—_

ES
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: .procedure;degigned'by Tucker (Harman, 1967), in which coefficienfs of

~

* on WISC Subscales for' the LHo Group -
, , . - D _
1 I1 I Iv
Verbal {: J _

\ ~ ; p
Information 803 124 310 -003
Comprehension 794 -006 194. -073
Arithmetic 513 -046 . 554 438
Similarities 842 180 141 -013
Vocabulary 915" \']21, -047.. 181
Digit Span - 559 = 1154 544 253

Performahce _ L .
~ Picture Completion =051 204  -001 - 928
Picture Arrangement 516 427 269 453
it - Block Design o 197 . <897 044 09
- Object Assembly . 017 770 334 . 197 .
‘ Coding/Digit Symbo1 ‘ _ ]45/ﬁ_;~359 - 835 -086
Variance 3.726  1.839 1.641.4 1.415
| ™ Table XXX
¥ Phincipal Components Analysis (varimax)
on WISC Subscales for the LEd Group C
. - : . ' {
I 7o W
| . aVerbal RURR L
- Information 232 -~ 612 444 153
Comprehension 009 767 . -112 024 .
Arithmetic 238 403 662 046
Similarities - - 449 450 . 080 - 407
Vocabulary 236 767 - 263 -~ 045
- Digit Span 046 041 - 066 962
Performance . ;
5 Picture Copletion 774 . 143 041  -027
7 Picture Arrangement 446 354 141 - -097
. 'Block Design 733 . 262 253 - 178
. Object Assembly _ 760 ©  -055 240 - 120
Coding/Digit Symbol - . 103 -042. 888 : 047
Variance | 2.297 - 2.137 1.660 1.173

Table XXIX -

Principal Components Analysis (Varimax)




o - S
Vo | N |
L Table XxxI-

- Principal Components Analysis (Varimax)
on WISC Subscales for the LEd Group

I 11 ITI IV
* Verbal i : -
~ Information 839 124 088 . 016
Comprehension : - 604 009 -063 -645
Arithmetic - v v 14 -524 103 092
- Similarities . v ' 826 034 -158 136
‘Vocabulary B 612 461  -095 057
" Digit Span | ' 233 -038  -036 843
:Performance » .~.‘ - _ :
Picture Completion - 136 776 - -265 024
Picture Arrangement _ 444 . 105 540 311
Block Design - : -035 617 449 -133 R
Object Assembly ‘ 035 689 242 -126
- Coding/Digit Symbol _ - =185 - 094 803 - 060
‘Variance 1 . 2.456 1.983  1.324 1.292'

!

congruence are generated was emp]oyed Tucker does not prov1de 1evels
'”iof swgn1f1cance except to say that coeff1c1ents of .93 are "h1gh" nd

e 46" are low. The procedure produces two sets of. comparlsons,gone for g&

)

a dlrect compar1son and another set for.a compar1son in which one matr1x

is tated (Var1max) aga1nst the other to arr1ve at the best poss1ble
. 3

fi Results from the rotated compar1son w1]1 be presented here, and
on hose for the relevapt factor pa1rs (Tab]e XXXII)

S The compar1sons <how, that the factors have rather remarkab]e 2 o

. congruence cons1der1ng the rather 1apge numbers of d1fferences between

L

groups Th1s attests to the robustness of NISC scores- under a w13e

range of cond1t1ons A large source of d1fference was thought to be

the restrIcted IQ ranges for the groups in the present study compared
to- the norma] range reported in the Queresh1 study. However Kebbon '

(1965) found that; genera]ly, factor structures remalned constant even
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Table XXXII
| Tucker Coefficients of Congruence for Factor
Comparisons (Rotated) of the LHo, LEd

and HEd Groups to the Quereshi
10 Year Q]d Sample -

-
- D S ¢ S ¢ S U2
HEd to Quereshi - : .g3a3 .9220 . .6603  .7398
LEd to Quereshi | yl);,E?éB 9863 7137 9400
: /, . - L ’
LHo to Queréshi = /,9124_ .8959  .6122 - .8597

/ S
if restricted samples were takenf Here the factor strUCtures appear to
-_rema1n stable even for sma]] samp]e sizes and groups of d1fferent ages
For the HEd, LEd and LHo groups, Factors [ and IT appeared to make
Verba] Performance d1st1nct1ons, however, these were not except1ena11y
.c1ear e/rept for the LHo samp]e : | s
- An ana]ysws of‘the d1fferences between ‘the compared factor matrlces
‘_through the use of error matrlces (not-presented here) revealed that the
'.HEd.group‘differed from theAaveraQevgroup mainly‘in the'way Simi]arities
and Picture_Arrangemehtrﬁere'performed, whi]e the LHoaand'LEd groups - <
differed mainly in:¥ocabu1ary ‘The high 3chieVing group'seems to differ
in abstract reason1ng while the Tow . group differs in know]edge of word

nean1ngs »



CHAPTER X

RELATIONSHIPS BETNEENaACHIEVEMENT, INTELLIGENCE
AND COGNITIVE TESTS FOR THE HEd AND LEd GROUPS

—~

3

The purpose of this section of the report is to explore the

'

relationship betweéen achievement, intelligence and cognitive scores for

the HEd and LEd groups. It was expected that the differences in

’\’Al

‘patterns of ability already found would be revealed more‘specificaliy
in these’re1ationships. The MEd group‘wilJ be ihc]uded in these

; : : 3
analyses where possible. "

Mean scores and analyses of variance

Perfonnance on the ach1evement test measures (“system tests") is
_'summar1zed for a]] three. groups in Tab]e XXXIII, with the subsequent
ana]yses of variance and paired.comparisons in Tab]es XYXIV and XXXV The
. mean scores perfect]y differentiate the groups 1nto the three categor1es ’
-der1ved from schoo] performance (high, med1um and low), suggest1ng that
: the original des1gnat1ons are §§ab1e: In the pa1red-compar1sons; only
two . diﬁferences were not significantl' For the HEd-MEd comparison,
: d1fferences in the Stanford Ach1evenent test (Word Study Sk1lls) and the
Lorge Thorndike Nonverbal ‘scales were not swgn1f1cant As a general
dconc]us1on, the prem1se that these three groups are stat1st1ca1]y
d]fferent in performance can be accepted
These resu]ts demonstrate that h1gh and Tow ach1ev1ng groups -can
be re]iably chosen in terms of the tests: used by the Edmontoa_Publlc
School Board. The testssamp]e read1ng/comprehens1on, 1ntell1gence,
spelling and arithmetic skills,‘and these tend to predict general -

achievement as 1nd1cated by grade performance and teacher Judgement

The system test& tend to be verba]]y or1ented and probably best.
16
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30.81

¢
v
) - g
. Tabte XXXIV %?
Analysis of Variance‘(ANOVA) {*@f
~ between Groups (HEd, MEd, LEd).H
Tests . F-Ratio p
Gates MacGinitie
Vocabulary' 54.80 .001
Comprehension 33.60 .001
Spelling 2 152 »4]'4%ﬁ‘ - .00
Arithmetic 2 152 17.67 ; .001
' Stanford AT | | - |
“Word Meaning | 2 152 31.07 .001
Paragraph Meaning - 2 152 49,69 .001
Word Study Skills 2 152 123.35 ° ..001
Lorge-Thorndike
- Verbal 2 152 - 53.37 .001
Nonverbal 2 182 .001
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7 Table XXXV
~ Paired Comparisons between Means
for the HEd, MEd and LEd Groups
~ (Scheffe Procedure)
Tests HEd-MEd-  MEd-LEd HEd-LEd
Gates MacGinitie 4
Yocabulary Rk *k *k
~ Comprehension . *x 017* *ok
Spé]"l-‘ﬁ ** e *x
Arithmetic 014* 040* - *k
Stanford AT - |
- Word Meaning | kK *x k.
Paragraph Meaning *k *k *k
"~ Word Study Skills 560 *k *k
| Lorge-Thormdike . - | C
Verbal o o .
Nonverbal * - 102 Aok Kk
S . (3 . 2
;’*p.<..05" &\
**’p K4 .0] 4 N
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»iIIustrate that achievement is reIated to'verbaT abiTities Nonverbal
tasks are not adequate]y represented and a Judgement about the \

re]atlonsh1ps between ach1evement and nonverba] sk1TTs cannpt be made

from these data.

Achievement and intelligence

The re]ationship between verbal and nonyerbaI SRills 1nte111gence
and ach1evement was exp]ored for the HEd and LEd groups, by means of a
serles of factor analyses, .In add1t1on to the~“system tests",, the WISC

Verbal and‘Pertormance, the.Lorge Thorndike Verbal and Nonverbal, the

Schonell and the. Raven S Progress1ve Matrlces scores were used fFor'both S

groups four factord/’merged

The factors for the HEd group (TabTe XXXVI) were named VerbaT—
Inte]lectua] Nonverbal IQ, Study Sk1lls and Verbal Comprehens1on The
Tine 1n the tab]e d1v1des the achlevement tests from the others

Factor I is composed of the GM Vocabu]ary and Comprehens1on, Spe]]1ng
/

-

and Stanford Achlevement Word Study Skl]ls, anng with WISC Verbal,

\ | Lorge Thorndike Verbal and Schone]] This factor shows very cTear]y

o the cluster1ng of verba] sk1l]s and school achievement for the HEd
group. : .' . . . o , : .

The second factor is cIearly.a nonverba] factor conta1n1ng the //}

NISC Performance Lorge Thornd1ke Nonverba] and Matrices load1ngs
S1gn1ficantly, it has no correspond1ng Poad1ngs from the ach1evement =
tests, thus re1nforc1ng, a]though negat1ve1y, the . postuIate of- a high-

. —
verbal component in achlevement : . : : .
QR T ‘f)

Factor III was termed Study Sk11]s ma1n1y because of the Stanford

) 4
_ Ach1evement Nord Study Skllls and Ar1thmet1c ]oad1ngs _It.seems that
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Y 'Tab]e XXXVI
Principal Component Analyses {(Varimax)

on Achievement and Inte]llgence
9 rorT%he HEd Group

Verbal Performance Study ~ ' Verbal

“Intelligence - IQ Skills Comprehension f
{ 2 _ :
Gates MacGinitie _ : | , <L
Vocabulary 651 208 ' 300 488
Comprehension . 669 . . 177 - 438 265 ~
. -Spelling - 877 . =053 226 - -115
Arithmetic - | 097 o2z sl -8
Stanford AT . | - | S
‘Word Meaning 126, - - 058 . 069 . 884 .
Paragraph Meaning 521 - 139 562 432 -
Word Study Skills ~ 200 —875 775 220
WISC | | : u | |
Verbal . 640 182.  -010 . 339
‘Performance - - 228 822 1 -3
‘ _ : : H
Lorge-Thorndike E N . . |
Verbal - 608 ~ 290 A72.. . - 486
Nonverbal = . o 16 . . 804 004 258
Schonell “ . 84 . 025 084 - 059
Progressive Matrices ©  -036 - . 837 072, 099
“Variance B ~3.585 2321 \1.972/  1.800

achlevement in. Ar1thmet1c for the h1gh group is d1fféFEht:;ted by the ’
y ,
ab111ty to carefu]]y exam1ne ‘the problem.’ Ih1s factor is character1zed

‘by the Jack of 1oad1ngs from the predict1ve measures, Evidently, ‘the IQ »

_ tests do not tap the d1fferent1a] study skllls thatZ?eterm1ne a;h1evement |
in the high group. : ”\\

Factor IV was n Verba] Comprehen51on and was characterlzed

>i_ma1n1y by the STA HM It is sign1f1cant to ﬁéte ‘the absence of word

e P | \ S
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read1ng ab1l1ty (Schonell) on th]S factor The‘achIevement measures-
have correspondIng values from the NISC Veroal and Lorge—ThorndIke Verbal
A d1fferent p1cture emerged when the analy51s for the LEd g;oup was
Alnspected If one regards only the top half of the HEd ﬁnd LEd analyses
' one sees that the ach1evement tests load in a fa1rlylf1m1lar aTthough
‘not 1dent1cal fash1on " However the lower port1ons seem extremely
dissjmilar, The obv1ous conclusion to be drawn is that group ! » i -
fach1evement tests for th&=two samples cluster w1th d1fferent ab1l1t1es
~ The factors were. termed Verbal-Educational, Study Sk1lls,

-.Intell1gence (g) and Verbalbéomprehens1on although the label§ are not
- totally sat1sfactory One of the more str1k1ng features of this

_analys1s is the lack of verbal and nonverbal clusterlng Reasons for

th1$ do not. make themselves readily apparent but they may be related

- to var1ous.l1m1tat1ons 1nclud1ng, perhaps, success1ve skills

Factor I for the LEd Jroup 1s s1m1lar to that of the HEd group
The most notable feature this factor is the h]gh load1ng o? the .
Schonell test and the lack of loading from the HISC Verbal, 1mpell1ng :
_the c0nclus1on that ach1evement for the LEd group is sfst dependént on (;/ff
the ab1l1ty to read, and that lack” f reading ab1l1ty obv1ously chludes ) :
tﬂe pos61b1l1ty of us1ng other ab1l1t1es in school work Readlng\ab1l1ty,
in th1s case\\acts as a threshold var1able Once he is able to read _he |
is also able to use other ab1l1t1es in the classroom. Th1s 1nterpretat1on y
is“supported by 1nspect1ng Factor III wh1ch appears to be a general - , -

1ntell1gence factor and yet has no correspond1ng loadlngs 1n the

.ach1evement area. Apparently, there is a large fund of skllls yet

untapped in. the low achiever.

Factor II. although labelled Study Sk]lls may 1nvolve SImultaneous
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Table XXXVII
Principal Component Analyses (Var1max)
o ~on Achievement and Intelligence
- ) ‘ for the LEd Group

~
Verbal ~  Performance Study Verbal
Intelligence I Skills, Comprehension
 Gates MacGinitie™ o R o
 Vocabulary 770 . 007 o074 269
Comprehension . : 830 . 199 . -098 . 302
speliing E 99 - lioa f ;36 . -165
Arithmetic = - - 049 869 -064 089
Stanford AT : R S - : o /
Word Meaning ~ 153, -039 164 : . 886
Paragraph Meaning | 690 . 239 022 - 297
Word Study Skills ns. 257 Fa01 - -89
WISC - C =
* . Verbal 149 655 © 325 -427
Performance e -020 548 .- -686 -+ -130"
Lorge T andike‘ A ~ :
VerpaT  © - "ff\ 380 007 - 751,14
Nonverbal =~ D -042- 079 . 81 08
Schonell o 701 -330 076 . -089
'Prii;9§s1ve Matrices 063 815 87 oo
Vakdance . 3,596 2.429_ ' z.ooz .1.336

a

v : - : _ _
’ab111t1es and mqy represent a conceptuallzat1on ability. One is drawn to

the negat1ve 1oad1ng from the Schonell test on this factor It appears
that word read1ng ab111ty 1nterferes with the ab1]1ty to do arlthmetlc

or vice versa Poor success1ve sk1]]s may reveal themse]ves in the form
of interference from s1multaneous Sk]]]S Th1s group is pOSSlb]y us1ng

:S1mu]taneous sk1l1s to compensate for poor succe551ve skll]s -An



, they can use them to ga1n understand1n9

' nonverba] (successive¥simu1taneous) skil]s aopropriately /ﬁinis is

o Ty 124
¢ v

'intenpretation of this nature would also exp]ain the lack of verbal and

' nonverba] clustering, as there would be no clear-cut strateg1es for the

use of s1mu1taneous or succe551ve sk1115
Factor 1V has 1ts h1ghest 1oad1ng in the form of Word: Mean1nq witn
the add1t10n of GM Comprehens1on It is 1nterest1ng to cons1der the

significance of the negatlye WISC Vv 1oad1ng Again this suggests.the

| operation of an.interference factor. There‘may be a competition
ﬂbetween understanding and a rote'factor,’eitheé memory or speed.

‘Knowledge of word meanings would thus be related to memory rather than

to verha] abilitﬁes Ch11dren must know the meanings o words .before
To summarize, the LEd group is most c]ear]y seen.ijn tenns of 1ts
11m1tat1ons rather than 1ts sk1lls In the F1rst.1nstance there was

the threshold effect of readlng ability in ach1evement. Second]y, the

' compet1t10n between success1ve and SImultaneous sk11]s was seen in

"ar1thmet1c and in general lntellectual funct10n1ng Th1rd]y, there

appeared to be a conf11ct between memory and comprehens1on

The HEd group, on the other hand, is.ab]e’to,utilize verbal and *

demonstrated by the re]atlvely clear load1ngs of these tests on the
a~g ‘ v

factors.

Ach1evement and Das battery ‘

In this analysis achievement measures are used aga1n ~this t1me in

onJunctlon with the. cognltlve measures. Ihls analys1s is )ntended to

| Inyestjgate the relat1onsh1p\between‘cognitiVelski]1s and achievement.

~ As in the previous,ana1yses,'on1y the HEd and LEd,groups'are represented.



For both groups five factors emerged; however, 1t was fe]t that

nam1ng them would not serve any purpose as the compar1sons would be
performed-on{a selective rather than a total basis. The achievement

tests cluster in much the same,fashion as in the previous analyses,
1nd1cat1ng the robustness of these group1ngs -and 1nv1t1ng comparisons
between these and the prev1ous ana]yses |

For the HEd group (Table XXXVIIT), ractor I again contains ]oad1ngs
from most of . the ach1evement tests and the suggestion of a verba]- |
1nte11ectua1 factor RS supported The Schone]l test. f1gures prom1nent1y
in this factor howeveﬁa 1t is ev1dent that short term auditory and
visual memory also play a sma]] role in th1s factor Word read1ng ‘speed
seems to be more important, perhaps in the amount of mater1a] covered
or in the ease ‘with wh1ch words and phrases are conceptua]1zed -

In the analys1s of the LEd data, the ach1evement cluster 15r$1m11ar |
'evcept that STA WM 1s not 1nc1uded in Factor I (Table XXXIX) The Schonell'
.test has a h1gh load1ng on th1s factor however the 1ower emphas1s on
.‘speed combined w1th the ]oad1ngs on the FCT and CMC suggest that read1ng
and pre- read1ng sk1dJs are, in fact the ‘main components of ach1evement
For. the HEd group, achievement is governed by speed and memory in
material that is read, wh11e in the LEd group achievement is re]ated to -
-the ability to decode words .

Achievement in arithmetic can also be differentiated between the

two ‘groups. For the HEd ar1thmet1c ‘loads on Factor Iv along w1th STA PM

. STA WSS and CMC. Compar1ng this to the prevxous ana]ys1s, one not1ces

‘the absence of GM Vand GM C whlch now load wlth auditory memory

Ar1thmet1c scores seem to be more c]oseTy related to ability to decode

'1nformat10n and to pay attent1on to detail in understanding the problem

A

\ £
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. — [able XXXVIII
Pr1nc1pal Components Analysis (Var1max)
" on Ach1evement and Cogn1t1ve Tests for the HEd Group
S o o CII .y
Gates MacGinitie i _ :
Vocabulary - - S 85077 . 405 . 9 279 140 307
~ Comprehension . 727 320 183 . 192 209
Spelling o 846 139 110 106 181
Arithmetic 123 g 097 . 814 - 048
‘Stanford AT o f
Word Meaning 328 - -001. 279 003 676
“Paragranh Meaning 602 . 346 ...128 - 377 355
Word S .4y Sk11]s 462 -064 ©008 652 184
H‘;Stroop word 7 s oy =023 275 -146
“Schonell - S ovoe 1w 096 010 & o
< rvial Learning S © 318 ' 9gg 150 - 134 -004"
R S A AT 064 139 - -040
Progress1ve Max r1ces 15055§ | 033, 862 - o130 080
Cross-modas Lfa1ng \' 036" 267 ,ﬁ525,‘, C 437 - -187
~ Figur “opiing . .-093 ¢ ogp 418 201 _573
~ Memory for Designs .31 101 638 150 082
Visual S T 343 Loag . Ggs _ag -604
Variance - -~ 3780 - 2.29" 1.897°  1.733  1.559

than to remember1ng the 1nput 1nformat1on

For the LEd group, ar1thmet1c 1s spTTt between Factors IV and II

’KFactor Iv appears to be. a memory or succe551ve process1ng factor wh11e :

T Factor II seems to be a. 51mu1taneous process1ng factor Poss1b1y :
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Table XXXIX

Principal Components Analysis (Varimax)
on Ach1evement and Cognitive Tests for the LEd Group

I I Il vy
 Gates MacGinitie , ‘ » o
Vocabulary =~ = 767 166 -052 . -063 315
Comprehension 735 007 116 272 393
Spelling | 768 066 181 121, -026
~ Arithmetic L. 036 80 019 708 -072
Stanford AT R »
Word Meaning- 097 148 - -209 057 768
-Paragraph Meaning 654 087,  -009 221 . 373 .
Word Study Skills 772 - 248 - 257 093 -209
Stroop Word - -247 162 140 s -778
Schonell . 639 a2 w3 068 229
‘Serial Learning P 160 132 942 169 -034
FR 178 183 908 202 -086
| Progressive Matrices." 130 bf‘ '716 094 -At‘298 _11‘ -080
. Cross-modal Coding -~ 334 ° .31 - 177 614 -1
e . b o : o
Figure *Copying - 457 - 597 130 . 2204 - -010
Memory for Designs 132 801 -187 124 177
Visual STM . 054 091 267 768 - 103
“Variance  3.638 2.259 2.074 1.861. 1.769

ach1evement in ar1thmet1c for the LEd students is determlned by the ablllty
to attend ‘to and reta?n numerlca] 1nformat1on in store for manwpulat1on -
_rather than by the ab111ty to conceptualize the prob]em Attent1on
decod1ng and memory are preconceptua] Sk]]]S and théir assoc1at1on w1th

ar1thmet1c re1nforces the idea that the LEd ch1ldren are ]1m1ted by their

A
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.1ack Q%‘prerEQuisite skills. = " ; | “‘7wv”"
' Factor V for the HEd group conta1ns STA WM aTong w1th GM V and
STA PM, suggest1ng that word mean1ng is tied to hav1ng a Targe
vocabuTary and that th1s influences meaning der1ved from sectionS'of
written work. These tests load negat1ve1y w1th VSTM and FCT, suggest1ng
- that v1suaT sequent1a] memory and visual f1gure draw1ng are processed
!1n the oppos1te fashion to word meanlng The 1nterpretat10n is that,
word meaning is poorest for those us1ng rote sk1]Ts It seems that
succe551ve Skl]]S are necessary to gather 1nformat1on, but that meaning
s based_On,s1muTtaneous ab111t1es. .Chi]dren that depend dn simultaneous
abilities to gather,intormation do not fare as wellas children who use a
‘%gccess1ve approach | |

For the- LEd group the achlevement context for STA WM 1s similar
" to. that of the HEd group, but it Toads w1th the STR'W (word read1ng
‘speed) Th1s may refTect a test tak1ng factor and argues aqa1nst

1nc1ud1ng speed 1né§§g§s for t1me T1m1ts for low ach1ev1nq students

Summarz ‘
' N1th1n the Edmonton populatlon the tests used by the Edmonton , oh
Pub]1c Schoo] System d1fferent1ate high,. med1um and Tow achieving groups
urvery cTearTy// They prov1de statlst1ca11y reT1abTe estimates of reTat1ve

cTassroom performance for these groups of ch1Tdren

~_(’ For the HEd and LEd groups, exp]oratory 0r1nc1pa1 component

»analyses lndlcate that the relat1onsh1ps between ach1evement
8
_1nteTTlgence and‘coqn1t1ve measures are not 1dent1caT for both groups,

a

-suggestvng that these groups process 1nformat10n 1n d1fferent ways.

For the h1gh ach1ev1ng:group, the ach1evement tests cTuster w1th
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verba]]y or1ented skills whlch are separate from the nonverbal skills.
. The 1nterpretat1on is that these ch1]dren have adequate irccess1ve and
s1mu]taneous skills, and are ab]e to use them appropriately. The
ach1evement tests for the Tow ach1ev1ng group c]uster malnly with
read1ng and pre-reading sk1115, suggeSt1ng that the ordering of
children on achievement for this group is dependent primarily on
vread1ng,ab111ty and not on comprehension

The high ach1ev1ng group a]so appears to have strateg1es dea11ng
with -attention and ‘the extract1on of mean1ng from . pr1nted mater1a1
while the low achieving group is seen to operate an terms of 11m1ted

prerequ1s1te sk1115



~ CHAPTER XI e
GENERAL DISCUSSION,

‘, The teacher ‘in the c]assroom is faced with two somewhat dis-

1 Ccrete groups of children: those who achieve, and those who do not

. Ev1dence presented in this study demonstrates that achl\vement cannot
be. s1mp1y described in terms of 1nte]]1gence A]though there is a
11near dependency of ach1evement on 1nte111gence 1t is not 51mp1y
a funct1on—of "more of" or "less of". The groups have been, shown to

rhave different patterns of abilities involving the d1fferent1a1 use )
of successive and simultaneous strateq1es as well.

. The low ach1ev1ng,ch11dren notuonly have lower tnte]]igence,

' they a]so have poorer verbal than nonverbal skills. This can be 1n-b
terpreted as 1nd1cat1ng 1nadequate success1ve process1ng sk1lls
These def1c1enc1es become even more exaggerated in a cross cu]tural
setting. | |

Birch and Be]mont (1965) suggest that the th1rd grade is a°
cr1t1ca] ]eve] for learning academic skills, partwcu]ar]y reading

It has been demonstrated here that whereas the high- ach1ev1ng ch11d-

ren have adequate conceptua] and reading sk1l]s, the Tow ach1ev1nq '

children ]ack prerequ1s1te skills and are thus funct1on1ng at the pre-

'read1ng and pre- conceptua] 1eve1

“ The 1mp11cat10ns are c]ear high. and 1ow achweving ch1]dren |
‘have d1fferent academic needs, and therefore require different school
e}per1ences. The quest1on is "what should these children be taught?“
Bas1ca11y there are two approaches to the teach1ng of 1ow
ach1ev1ng ch11dren the teaching of academ1c skills, ~and the teach1ng
of conceptua] sk111s Bereiter and Engelmann (1966) choose the f1rst

: approach.. In their program they emphasize the teach1nq of rote
' ‘ 130 )
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academ#b skills through repet1t1on in a carefully con;tOTTed teaching
env1r0nment They view failure as "mis- learning“ and emphas1ze the
| ;Tearnlng of new and more precise ru]es 1n Tanguage usage and develop-
._ment, read1ng and ar1thmet1c Through pretest1ng they find the Tev—.'l
el at whwch the child is functioning, and then proceed to- ‘teach him :
the skills he will requ1re to perform the des1red task. Bere1ter
-and EngeTmann make the 1mportant observation that the Tow ach1ev1ng
child 1s a]ready beh1nd and will have to be tauqht more “rather than
| Tess, 1f he is to catch up with his’ peers This 1mp11es.a faster
rate of teach1ng Bere1ter and Enge]mann-achfeve this through a rap¥
.1d presentation sty]e and the use of h1gh1y structured mater1als
| The second approach is emphas1zed by CoTe and Bruner (1972)
They suggest using cogn1t1ve skills that éié Chde aTready has and -,
transferr1ng these sk1TTs 1nto situat1ons where he 1is having diff1-
culty. The most notab]e feature of this approach is that it 1s po-
tentially eff1c1ent No new 'skills need be taught directly Teach-
. ing becomes show1ng these ch11dren how to transfer the sk1TTs they
already have into new s1tuat1ons ~This was the. pos1t10n taken 1n
the present study. The teach1ng of conceptual sk1TTs was chosen for
twovbasic reasons; F1rst conceptua] skills are more re]evant to
'reguirements‘that the schoo] situation w111 Tater make Consequently
‘possess1on of these sk1T]s will enable the student to funct1on with
more 1ndependence than he wou]d w1th rote skills This becomes in-
creasingTy 1mportant as the tasks increase in complexity ‘Secondly,
teach1ng cognitlve sk1TTs requires less. t1me than the teaching of rote '

| academ1c sk1lls ‘This approach takes advantage of the abilities a
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child has_and therefore does not require a reteaching of all skills.

Low_achieving students\were found to have poor successive pro-
cessing skills which were also poorly differentiated from their si-

. : . A
multaneous processing strategies. Consequently, the simultaneous

strategies  were often inappropriately used in their pIace. High

achieving students were shown to have good successiVe*strategies that

"were relatiVeI} independent of the'simu1taneous abi]ities; These

ch11dren could therefore use the strategies which they had more

16'5 uemporal (successive)

A

appropr1ate1y

Much of our information is receiv
order.' Some of this information is later used/1n a simu]taneous

fashibn Map- read1ng, for examp]e requirej successive sca ing in .

Gy

1. the. data ‘gathering stage but later requires an 1ntegrat1qn 1nto ,;"

s1mu1taneous (sp;31a1) schemaﬂ< A ch11d us1ng svmultaneous stra%x,,. .

is unable to gathEi

a poorly conceptua11zed:schemp Read1ng, too, requ1res success1ve

- scanning even though the concept ‘being read is of a swmultaneous

nature. A child w1th poor successive sk111s~wi11‘be unab]e to rei
member the 1nformation in its sequential order, and consequent]y w111
make errors in 1nterpretat1on ;

This ch11d cannot be taught effect1ve]y if his sk1]]s remain

at a low level. It has ‘been shown that the 1ack1ng success1ve sk111s -

-can be’ taught by the application of an appropriate remed1a1 program

The defitit in successive abilities can be seen more broad]y
1n terms of a verbal deficit. This child is unab1e to read ‘words

eas11y and thus has a poor vocabu]ary Without a 1ange’and-accurate
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‘eas11y,be adapted to a subJect area
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B vocabu]ary he is unablé”to understand 1nformat1ons. or fo]]ow verbal

1nstruct1ons The Tow achieving chi]d does have good nonverbal

ski]ls;‘however.' A teaching program_shou]d take advantage of these

ab111t1es ' _ ‘
- , A program 1nvolv1ng the use of these skills would rely_less on
__“Xgpﬁg;;y presented concepts and more on nonverbal and v1sua1 materials.

The teacher would pay part1cu1ar attgnt1on to the processing demands
of the task ‘and wou]d be prepared to teach the use of s1mu1taneous or
successive sk1]]s e1ther d1rect1y, by a program simi]ar to the one
presented here, or 1nd1rect1y by the appropriate structuring of the

1nformat1on and content materials . The program advocate* here, per-

haps, is much more of a teach1ng methodology than 1t 1s a set of

mater1als The mater1als are not content spec1f1c the1r use can ;
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APPENDIX A

INSTRUCTIQNS: AND STIMULUS ITEMS
_FOR THE COGNITIVE TESTS

2
-
.
2
B fes
' b sy
a0 o N
z;;r L ‘..gf.
I
i
g el By,

143



144

Instructijons for Cross-Hodal'Coding.

I am going to let you listen to some patterns of sounds. Listen .
carefully. (Examp]es 1, 2,and.3 without the visual stimulus cards
were presented.) Each of/the patterns you heard are just like the .
dots you see on this capﬂ. (Card shown) Let's take a Took at each
one. Here is what the first one.sounded like. (Example 1 presented. )
This is what the second -one sounded like. (Card 2.shown and example 2
presented.) You see. It is Just like the dots, that are on this card. -
Let's take a look at the other one that we listened to. (Card 3 shown
and.example 3 presented.) Each"pattern'you,bear.is going to be like '
one of the dot patterns you see here. Let me show you. - Listen! . .

~(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 S

. shown and example 2 presented.) Which one is it? (Subject points.)
Let's listen to a different one. Ready? (Card 6 shown, example 3
presented.) Which one is it this time? Let's try another one. You
show me which one you-heard. Ready? (Example 1 presented, followed
immediately by card 7.) Listen again and then show me which one you
have heard.” (Example 2 presented, then card 8 shown.) Ready?

- (Example 3, then card 9.) Ready? (Example 1, then card 10.) Ready? -
“(Example 2, then card 11.)  Ready? (Example 3, then .card 12.) If the

subject did not correctly identify any of.the last three stimuli, the
instructions were répeated until he could.) Listen carefully and pick
out the dots that logk’like the tones you hear. Ready? (Test item 1
presented, followed by the rest of ‘the test.) v - »
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Cross-Modal"Coding

i
Y

~ Auditory and visual test stimuli for cross-modal coding are shown
- below. llarge and small spaces represent approximate time intervals of
. 1.35 seconds and . 35 conds, respectively. The underlines were
*/ omitted from test ‘cards when presented to the subjects.
“
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Figure Copyingu

Ten examples of the designs used are given below.
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Instructions for ViéuQJVShort-Term Memory
' ’ v

I am going*to show you some numbers] and some colours. [ want

- you to watch the screen and do as I-tel] you (project slide 1).. Look
at these numbers, try.to remember each number (pause then project .
slide 2). HNow name these colours starting at the top (pause then
project blank slide 3). "Yow write the numbers. you saw at first on
this paper. Good. [If incorrect,. repeat example 1.] :

- Now let's try7another“one (project s]ide'4); Look atvthese
numbers and try to remember them (pause briefly then project slide 5).
Name these colours starting at the top (project slide 6). Now write

‘the numbérs you have just seen.

-+ [Repeat until subject understands the instructions and can
successfully reproduce the digits.] . ' '

set timers-, o ) | : QLg 
. Now we are going to try again, but we will go a bit fasie}i

“Ready? (engage timers) [As the first sequence progresses say.] look

‘at the numbers . . . name the colours . . o Nrite . . . P 4

Let's try another'set. Ready? (engage timers) Good. Rémembef
to look at the numbers, name as many colours as you can, then write the -
numbers . ' . ' ; , . - .

[Start test with each‘trialipréceded by a ready signal. ]
]Nhen pictures of objects are used'as stimuli, the method of
recall consists of selecting matching objegtsf(prinféd‘on discs) from

‘an array of nine alternatives. The child manually places his choices
-on_a grid board before him. : -

Stimuli numbers for visual short-term memoi}'

*1. 98451 : 7. 54816
k2. 82715 3 8. 9753) :

3. 24971 9. 35618 '

4. 72396 . 0. 73984
5. 75294 1. 38694 .
6.

48931 o 12. 53619

“*Series 1 and 2 were for practiéé'burposes only and'were not scored;

‘ ] ’ N /;

.
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()

Instructions for the Seria] Learning Test

Instructions

I am going to say some words “Yhen’I am finished'I want you to
say the words just the way I said them

There will be four words in
each group. I'11 repeat the 1nstruct1ons -1 am going to say some
groups of words. 'hen I am finished I want |

you to say the words just
'the way I said them

Let's try a group of words. PReady? . Big long
great tall. (Pause) You should

have said, big long great tall. Fach
" time I say a-group of four words, I want you to say the words in
exactly the same order that I do.

Let's try another group of words.,
Ready? Cow day key few. (Pause) You should have said, cow day ey
few. Let's try one moré list of words. PReady? Man mad map pan,

(Pause) You should have said, man mad map pan. You.see, when I say ,
a group of words, I want you to say the same words just as I do. Now
let's try some other groups of words. Ready (b%91n test)

4\ | _ i.-' ) . :'.'.“' \ ]/



HWord Lists Presented

in the Serial Learning Test

\ .

—
. .

Acoustic

key hot cow'pen
.: cab cat mad can
day cow wall bar

man mad pan mat

AN

pen wall book key
book bar wall hot

O'~N N BN —

can pan tap cab

Vel

tap mat pan cat

—
o

key day cow bar

vt —
~N —
. .

cab cap cat tap
bar pen few day

45 second rest

13. cab man mad map
14. mat can cap man
15, few pen hot wall
16. ~day cow-bar wall -
17. cap pan cat can
18. 'man mad mat pan
19, few day cow book -
20. cép man mad- tap
21. key book day hot
22. cab tap man cat

23. can cap pan mad .

24. pen- few wall cow

key few hot book

-~

Semantic

key hot cow pen

~ 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
‘hugé | great 'fat Ta;\fge

key day cow bar

_wide tall large huge
bar pen: few day

- 45 secdnd\(est

widé”long big great
- great high tall long
few pen hot wall

déy cow bar wall

tall fat large high -
long big great fat
feﬁ day cow book o

- tall long big huge
key book day hot
wide'huge'loag‘lafge
high tall fat big

pen few wall cow

C\
~

T
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> Memory for Designs

A ,1‘ ijén‘be]Ow are the Memory for Desighs~test dfawings. - Humbers
i’q,qiq qq\ﬂappear on the faces of the actual plates, but are given here

¥hposes . of identification. 7
| o
. fﬂ
-~ | 2 3l
, a 5 6

P
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7 8 | 9
(. 10 N 12
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VMemory for Designs
AN - .

~ Administration b : ) B e

The subject was provided with a pencil, an eraser and a sheét.of

white paper. The’following instructions were given: ‘I am going to |

< show you. some cards with drawings on them. .1 will let you look ‘at a
card for five setonds; then I will take “it..away and let you draw from
memory what you have-seen. Be sure to ]ooK at the drawing carefully
so that you can make yours just like it. Don't start to draw until I

., / take the card away. Ready, here's the first one.' The examiner then

- .7 showed the card: for five %econds, hol4ing it at right angles to the
child's 1ine of vision. As it was wi_adrawn, he was-told, 'Now draw

it just like the picture'. It was. sometimes "pecessary to remind the &
subject several times not -~ draw until the card was taken away. Mo
attempt was. made to urge = .sing or the completion of a partly )
remembered design. _ ' T : - ‘
S ’ P -—.—/ : Co P -

scoring " L

) Each design was scored.on a four-zo0int scale Wi th values from.0 to
3. The total score was the sume of thé scores on the 15 individual
designs; the higher the score, the poorer the performance. -Thepgenera]
”prihcip]@ﬁ for scoring are elucidated below. '” S

0 points: a. This rating is given to a satisfactory reproduction or
T (with certain exceptions) to one that contains no more
than two easily identifiable error-.  (Symmetrical
: errors, which oecur frequently on Designs 12 and 15, are
P : counted as only one error. ). ) I ’ '

b. Omitted or incompTete drawings, if no.errof_has,been’made
.. up to the time subject indicates loss of the memory, are .

also given 0 ratings. o
.1 point: .a. More than two easily identifiable errors have been made,
S but the general configuration or gestalt is retained.
t . : . [ ~ ) .
b. Reversal of a part only is rated 1. o
W2 poingé: Ca. Thelggn@ral cdnfjgurqfion has been 10§t. (These ratings
, - . are<the mest difficult to make, but the criteria have
- been objectified by the use of examples.) ‘ '

~ #b. The strict counting of errors. has not been, adhered to;
Y certain errors, as omissions and additions of parts, are
o penalized more heavily than others because they may ‘
change the total configuration radically. ~Although, in:
. ) . general, "the omission of a minor detail or a 3mall

<. - addition is considered-only one-error, when the omission
) " . . _or addition changes the shape of the design (e.q., from.

a quadrangle to a pentagon), a rating of 2 is given.

'

!
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3 points: " a. The design has, been rotate;\fi.e., the axis turned 180°,
' 90° or, in the case of Designs 2 and 7, 45°) or reversed
(mirrored either laterally or in. such a way that the --

reproduction is upside down). :

Co

i b. In general, orientation errors of 90° may be recognized
K and scored even when the figure is incomplete. owever,
‘ those -of 180° may not be scored as orientiatiop—€rrors
/~ - unless the figure otheyrwise meets the requirefients of f
' .a rating of.0 to 1. » : i '

- ~c. “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, §§g%e they
do not clearly differentiate control from brain- >
- damaged subjects, and since an incorrect slant . of |
‘only one side occurs frequently and,easily gives ¥\g
the impression of . a rotation or re¥brsal, are o
given a score of 1.  this rebreé% ts*a change from. .-~
the original scoring instructions. v
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SCHONELL GRADED WORD READING TEST

- . L-“‘ . ' r
. IR .
o ) - o

EN S .
2 : o

tree - "llttle ~milk  egg  book |
~ school s1t frog - 'playing bun

flower ;;;road 3 clock . train light
plcture _thlnk ~ summer people something

drcam L downstalrs_ biscuit - shepherd  thirsty - -
crowd “sandwich beginning postage  island
saucer  -.angel - ceiling . appeared 'gnorhc'{»”'_
;' camary . attractive imagine nephew-  gradually
. “smoulder applaud  disposal nourished diseased
| university oréh_éstra knowledge  audience situated
: bhysics o campaxgn | choxr . intercede 'j,_'wfascmatc :
férfcit' _ siege. ,rcccy:ri:t' | plausil")lc. mehccy s
~ colonel soloist »""'systcmauc - sloyc’nly' - classnfxcatlon
‘genuine . institution pivot : R ‘conS\CiC?‘ hCl‘OlC "
 pneumonia . preliminary antique = s'u_sc’cptiblc*v enigma
" oblivion " scintillate - ' i s'ab'rc- o 'b'cguilc. |

- terfestrial > belligerent scp;lch(c‘“ statistics,

cvangcllcal grotcsquc -

k' nusccllancous "procrastinate

ix_léfadicablc' judicature - prcfcrcntxal ' homonym Rt ictitidui

rescind - mctamorphosls somnambuhst bxbhography xdxosyncrasy .
. S ' _ [r.'r;o. ,
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- APPENDIX B

A COMPAR&SON OF THE LHo, LEd AND HEd GROUPS
USING PRINCIPLE COMPONENTS ANALYSES |
‘ AND: TUCKER PROCEDURES

1

P .
Th1s ana]ys1s coQta1ns an exp]oratory compar1son of factor

structures It 1s 1nc]uded 1n~the Append1ces because 1t was geTt

- that it was’ too techn1ca1 and deta11ed to be of general 1nterest

154
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Das. battery '
For the three groups in this study (LHo, LEd HEd) three factors

emerged in the pr1nc1p1e components ana]yses for each group ‘The data
for each. group will be con51dered separate]y, however, in genera] the three
factors 1so]ated by Das (]973b) were also found here They were named
Success1ve S1mu]taneous and Speed |

Y In the ana]ySIS of the Hobbema data' (Table B1), Factor I (Success1ve)
was composed maln]y of the SL SP, SL.FR and RPM with smaller loadings of
~ the CMC. Factor II_(SImultaneous) 1nc1uded-maJor loadings from the FCT

aod MFD, with lesser loadings from the RPM and”ySTM.ﬂ'The MFD’]oaded

Table B1 -

Principal Components Analyses. (Var1max)
for the LHo Group

s "

S 111. I § 4
Serial .- Simu\taneous Speed
Stroop Word -228 .. 181 - 774
Serial Learning SP " -~ - 874 . 013 _j25 .
L R 869 006 S -170
Progressive Matrices - 636 " 440 | 197
Cross-modal. Coding - 594 149 -078 .4
Figire Copying - 299 - 747 093
« Memory for Designs 026 -89 197
“Visual ST -0 a0 -790
Variance - 2.419 1621 1.360

'vnegat1ve]y on this factor because 1t IS composed of error 'scores.

| Factor II1 (Speed) had load1ngs from the STR W and “the VSTM. It should
be noted that the Stroop test meggures latency and thus the negat1ve o

s1gn of the VSTM ]oadlng merely ref]ects the oppos1te to this effect

S




a3
S
hRL

/into the response matrices~in'an inconsistent fashion. This’ suggested

156

The maJor difference between thlS analysis and others reported

'(Das, 197;4,‘;973b Molloy,.1973) is that RPM loads on the serial, factor

and that therSTM loads "on the speed factor and on Qhe 51mu1taneous

factor In add1tlon the CMC, which usually has a mu1t1p]e loading,
here ]oads on]y on the successive factor
A]] three d1fferences can- be'reconc11ed by postu]at1ng a def1c1ency in’

successive skills. The RPM is usually considered as requiring s1mu1taneous

v

ab1]1t1es and Indeed 1t does load on the s1mu1taneous factor A]though

'the mean scores fa]l into the normal range for this test the’ ordering

'

. - of. scores seems to be related to the (1nappropr1ate) use of successive

strateg1es The VSTM 1oad1ng on the speed and s1mu]taneous factors cou]d
be expla1ned in a similar, fashion. If the ser1at1on skills in searching
the matrix and in reca]]1ng the numbers are poor]y organ1zed then an .
inordinate amount of time w11] be requ1red to match the memory pattern

to the record1ng pattern - Those capable of processing 1nformat1on more
qu1ck]y would recelve higher scores. The preced1ng wou]d const1tute
us1ng SImultaneous strategles to compensate for poer success1ve sk1lls

The low VSTM- scores ref]ect these poor strategles It was noted

\é?durlng the adm1n1stratlon of this test that chlldren wrote‘the‘numbérs

that the ch1]dren searched the or1g1na] matr1x in much the same manner
as. they wou]d examine a photograph or a scene. This remains consistent
with the 1ntehpretation provided. _ o Y

‘In cons1der1ng the CMC loading on the successive’ factor, 1t is

noted that this test. has a rather }§§5commonality (.381). 1t ~appears

" that the other ab111t1es contrIbuted in"a random fash1on to success on :

'th1s test Perhaps the chlldren .are overwhe]med by the succes§1ve nature :
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of this test which requires a conversion of a.serial auditory pattern
into the recognition of a visual display of that pattern . Poor

successive skills would prevent the child to d1sp1ay his simultaneous
.or speed sk11ls as he would be blocked on the first step of the test,

wh1ch is remember1ng and decoding the waitorily presented sounds.

In the analysis of the LEd data, Factor I (successive) was cdmposgf}¥

mainly of-SL SP, SL FR and VSTM with smaller loadings from the CMC. The |

AN

simultaneuus factor (II) had mainly RPM, FCT and MFD with the CMC also
. . i o o . i .

being included. The third fattor although ]abe]]ed speed 1cou1d a]so

i
- be ca]]ed caut1ousness as. 1t seems the VSTM and CMC ]oaded w1th s]owness

or ]atency (STR W) rather than w1th the negat1ve va]ue which would be

ot
e

-speed. .
_ Table B2
‘ Princfpal Components Analyses (Varimax) - :
' for the LEd Group )
I - 11 1T
Serial . Simultaneous =~ Speed
"Stroop.-Word - -068 - 028 g7
Serial' Learning S~ 906 - 166 ° 2196
| - FR 890 208 . -168
" Progressive Matrices - .75 202
Cross-modal Coding -~ - 543 . . 306 - 355
Figure Copying - & -054 " g j7§g;** , K -184
Memory;for_Designs . -156 . =147 ©.. 078
. Visual sTM . e22 T on ”._i;--- 364
f/f_-variance I 20359_'“3; ﬂf 1. 912 g;" 1.090 -‘j,i

Genera]]y, the factor structure for the LEd group and the 4
correspond1ng 1oad1ngs seem ‘ore approprlate than those f9r the Hobbema :é“

more appropriate use o? these<sk111s and i

A

AL

‘children. Th1s suggests onl‘

8 ~_.h .. R ),
. N B ) . ', 2 RN _,"z Y b&”!{» - ’a ‘L. .
SR SRR . S («' " N ’én o W o

‘3»,
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does not reflect on the quality of these skii]s.'»The LEd group may
- still be regarded as having pobr_successive ski]]s‘and'that Tow
achievement reflects these ski]]s} )

The data trom the HEd’group (Tab]e B3) was rather more difficult
to 1nterpret u51ng the three postu]ated processes as$ two tests. usua]]y ’
1oad1ng on d1fferent factors loaded on the same factor (Factor I).
The STR W and SL sca]es loaded together and in’ so dging made the
dec1s1on whether to name ‘this .factor Speed or Success1ve difficult.

¢

'Consequently, Factors I and IIT remain unnaned

o o . Table B3

Pr1nc1pa1 Components Analyses (Varlmax)
: for ‘the HEd Group

S R § 111
i Simultaneous
+  Stroop Word . -850 063 109
" Serial Learning SP 935 159 | 133 -
o FR - 914 o079 - 43
Progressive Matrices 004 = . 897 - 025
Cross-modal Coding 1328 - . 814 ‘ 467
_ Figure Copying | 2029 316 557
" Memory for Designs -213 -678 -070
Cviswal s . qu3 ©-106 859"
Variance - '2.284‘. . 1.656 R

:Factor III “had load1ngs from the VSTM, FCT and CMC, anu ‘may in fact
_ ref]ect extremely good successive sk1]1s d1fferent1ated only by speed

Factor 11 was named the simultaneous factor. and was similar to that

of the LEd group with the except1on that the FCT had a somewhat ]ower :

:]oad1ng For the HEd group, the FCT load1ng on the succe551ve factor -
A\ ~
'fsuggested that a ser1a] attempt part1cu1ar1y on the more dlff1cu]t
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items, produced better resu]ts. Perhaps for an adult the most
efficient method wou]d be to. form a gestalt of the. stimulus f1gure,
say that of a cube seen in perspective, and then represent tfris on
paper using the concethOf para]]e] sides However, for the ch11d at
the grade 3 level th1s "gesta]tlng" process may not be completely
developed Although it u]tlmate]y is the best strategy, at- th1s r
Tevel comp]ex figures are most eff1c1ent1y drawn _copying the flgure
j]1ne by 11ne (success1ve1y) rather than by reproduc1ng the 1mperfect
tgesta]t Th1s also serves to 1nd1cate the 1mportance of be1ng able to-
- choose the appropr1ate strategy and of being able to sw1tch between
them.

Genera]]y, these-resu]ts mus t be viewed with caut1on as the samp]e
s1zes are rather sma]l However, the apparent stab1]1ty of the factors
from group to group and in comparlson with earller f1nd1ngs encourage,
one to put more faith in the 1nterpretat1on than would otherw1se be

;warranted : o I - . , .

b

Comparison of factor structures

The factor structures were further compared by the use of the ;
Tucker method of orthogonal comparlsons (Harman, 1967) wh1ch produces
/a matr1x of coeff1c1ents of congruence for factor compar1sons | Tucker

does- not prov1de levels of s1gan1cance for this approach except to say

that a. coeff1c1ent of 93 is "h1gh" and a coeff1c1ent of 46 1s “rather

R ]Owor ‘ : 2 C 4
ﬁrifm_~ . S TR . ' "
% s This compar1son'proceeds .on two levels, On the f1rst level the

compar1son matr1x is 51mply compared to the target matr1x and on the
second, the compar1son matrlr\:%/rotated toward the target matr1x by a
Var1max procedure to obta1n the best possrble match and then compared

S ST 2
; . S
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For the second 1evel, an error matr1x which is the d1fference betweén

f .
the rotated matrix and the target matrix, is ca]cu]ated It provides -

a v1sua] record of the ]argest sources of d1fference between the two
matr1ces This procedure has rece1ved some attention in spite of its
11m1tat1ons (Kebbon 1965) and will be used here-in comparing the factor

structures of the three groups

For the HEd and LEd unrotated comparisons (Table B4) the first two

_factors compare rather well (.83 and .95) in spite of the fact they

were ot named for the HEd" group  The third factors not compare ~

Tab]e B4 o t{'

Matrlx of Tucker Coeff1c1ents
for HEd and . LEd (Unrotated)

3

Factors  © 1 5 3
I .8286 2767 _.4627
23 esas  1pg
.3 .6080  .438p .3554
L) |

™

'-:verngell (.36).

N?fer rotatlon the two factors .compare more favorab]y with va]ues

'_;of .94§ ; 6 and .66. . The third factors could be cons1dered only

margihgjk f'ongrUentJ However cons1der1ng the rotated matrlx for the
HEd grodgf ;le 86); one could notice. that the first factor would now
be named Su “'*Q1ve and the.last factor Speed. The STR W now Toads on
‘ the ]oadxngs of the SL tests part1a]1y fo]]ow this - r

pattern, Ne no de the “caut1ousness" rather than speed on this factor

A perusa] of the error matrix revea]s that the maJor areas of
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" Table B5 A

Matrix of Tucker Coefficients /
' for Rotated HEd and LEd /

Factors 1 2 3

9422 3886 ' -.1879
2 .7 .3828 19609 . .1032
3 -.2165 = [1207 .6640
” \;\ . -
difference are on the STR W and on the FCP . §
’ - /

L7
For the LEd- LHo results for the unrotated and rotated comparlsons

for the LEd- LHo groups are presented in Tables B8 and B9. The error
el .

o . .': ) J

Table 86

Rotated Factor Matr1x (Varimax)
for the HEd Group (From t?é Tucker Comparison)

o

o » /

S I

Stroop Word ~ _.4455 _.0791-  _ag3
Serial Learning SP. 8/28 - 1966 .4668

FRO 8068 1165  -.4445
Progressive Matrices - 0329 v .8968 * -.0003
Cross-modal Coding /5166 8476 1650
Figure Copying | //.2913‘ | .4423 .4512
Memory for Designs =~ '-.1726 ‘. 874 .0875
Visual STM , // ”5377_ ~-.0621 6755

.
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8. . . 4
) | Table B7
@ﬁgﬁ@fAMatrix for Rotated HEd and LEd Comparison
i =
0 P 2 3
Stroop Word .38 L1072 .3447
Serial Learning SP . .0778 -.0314 2797
o L0822 .0912 .2745
Progressive Matrices 2142 -217 .2025
Cross-modal Coding 0269 1018 .1888
Figure Copying o -.2360 . .3075 -,6359
“Memory for Designs .0166 -.0596 . -.1652

Visual STM ' - - .0859 .0508 -

.3128

matrix is presented in Fable B10.
" In the unrotated comparison, the first_?écfors héve

of congruence of .85, the second .89 and the third .32.

» Table B8

‘Matrix of TueKer Coefficients for LHo and LEd
o comparison (Unrotated)

‘Factors L : 2 ~ 3
R L8472 .5686 . -.1402
2. .2969 .8866  .2702

3 . - . =-.4695 .0140 . .3164

=

a coefficient ~

Rotatibh did not seem to ,ncreaselthe‘degree>of thgruence

significantly, producing coefficients of .88, .93 and .28,

respectively.

S
N \; y



S el - _— | 163

Y
Table B9 .
\ _ : Mathix of Tucker Coefficients
- : for Rotated LEd and LHo
7 - _
< il , -
N .
SR - .. Factors 1 . 2 : 3
“" ‘ B 'U’,"l.’""v\ i ' ' ~ “ ki ! '
i ,; C. T e T a7159 443 2085
. o2, 4393 9259 1944
’ ’ . =-.2285 .2153 .2762

In 1nspect1h§ the elr'lr'(),r..7 one sees that the h1ghest areas of

d1fference are f1rst the VSTM test and then the RPM test, as prev1ous]y

B noted e
Error Matrix for Rotated'h‘d'and LEd Comparison
CR (\ *. 2 3
7 . ) . 1

" Stroop Word . \J. S .3517 7/%842 :1233

.- Serial Learning SP- 0397, L0125 -.2709

R 0174 0604 -.1978

- Progressive Matrices -~ -.3167 _. 2499 -.1349

.K; .Cross-modal Coding . -.0218 .1036. .2988
-\ Figure Copying - - -.0933 -.0300  -.3457™
. Memory for Designs . -.2671 . 0558 -.2723. .

Visual STM -.5218 -.4359 1345

’

Rotat1on did not reconc1]e the d1fferences in Factor III as the
N

© two h1ghest ]oad1ngs for the Hobbema group have opposite SIgns and have

s1m11ar signs for the Edmonton group. The maJor d1fference in Factor I11
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seems to be the relat1onsh1p between the VSTH and STR M. Ihe Hobbema
children have scores that are limited by ]ack of speed, while the LEd
children have scores that improve when the children proceed more siowly.
As the last step in this series of comparisons, “the HEd group was

compared to the LHo group. . ‘

~ In the unrotated comparisons (Table P]]) Factors I and II compare
favorab]y, a]though with ' 1ess congruence than for the LEd-LHo -

comparison (.83 and‘.77). Factors III have a negative_coefficient_

Table B]]

Matrix of Tucker Coeff1c1ents for HEd and LHo
Comparison (Unrotated).

k4

Factors 1 2 | 3 E
1 8256 L0550  -.4850
N .5729 ans o -0341

.3715 6279 -.4689

.wh1ch represents a simple (arb1trary) 519n d1fference (-.a7). Rotatlon
in th1s case removes the sign dlfference and genera]]y 1mproves the

congruence level (Table B12).
The rotated comparison produces coeff1c1ents of .89, .90 and 65
for the three factors, making th1s the most sat1sfactory comparlson

;overall’ The main areas of. d\fference(Table 313) seemed to be in the

_1oad1ngs of STR W and MFD, as ev1denced by the h1gh values in the error

matrix.

It is, however, unwise to place much emphasis on the differences ,

-
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Table B12
Matrix of Tucker“Coefficients
for Rotated HEd and LHo
Faétprs ' 1 2 v 3
8893 3124 3829
.3053 . .8966 -.0646 ,

-.3563°  -.0613 " 6517

between factor structures found by this technique, as thiskprdtedure
seems to overreact to differences. It is perhaps a better technique for
findiné'areas'of simi]arity Another prob]em 1s ‘the dlfflcu]ty in

'ass1gn1ng ]evels of s1gn1f1cance to the coeff1c1ents

S Table 'B13

Error Matrix‘fo} Rotated HEd and LHo'Compariéon

1 2 3,

CStroop Word . 3782 -.0508° 6432

Serial Learning SP " . -.0014 - 1145 2400
R 0817 lsgs oagn

PFquéssivé Matrices-". ] .2000 . -.2067 - -.2468
Cross-modal Coding  .1598 . -.3356 - 1887

- Figure Copying - o 1797 ;1'i00155 .2935

* Mémory for Designs 3327 -3587 3 .
Visual ST - T 74 | 0657 _.o;17

——
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Perhaps the main conclus1on to be drawn 1s that the bas1c‘
. clusterings of scores for all groups are very s1m1]ar for at least two
1factor$ The th1rd factors may represent the areas of greatest
}'d1fference and may prov1de some q]ues to the d1ffer1ng strateg1es
1nvolved : ;ﬁi””:lAvv T o .
It seems that the greatest!d1fference4 revo]Ve around the .
relat10nsh1p of the STR W' and other v*sua]ltest part1cu1ar1y the VSTM
This test a]ong w1th the RPM, FCT .and MFD are open to: both success1ve

and 51mu]taneous Droce5§es and thus may be most sens1t1ve to dlfferences

«

in these processes Performance may depend on se1ect1ng the best su1ted

strategy for each’ case ' - S : o ‘

- Summa x ] .
' An analys1s of the wIS( profw]es showed the three grdups to be

most d1fferent on the Verbal scales and the [Ho and LEd groups to be

FX

s1m1]ar on the Performance scores Th1s pattern of >Erba1 d1fferences
and nonverba] s1m11ar1t1es is s1m1]ar to those - presented ear11er and-

;;tendg to relnforce the belief that the two low ach1ev1ng groups are

3
£

1ntr1n51ca11y s1m11ar d1ffer1ng on]y in cu]tura] exper1ence, e
N K/

-



APPENDIX C

Intervention Tasks
Used with Groups I'and II (Hobbema)
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 Maximum Treatment (Groip.1)

b : :5“.
‘ S i E g o
Individual presentattion ol
Sequence Story. Boards a ' .
Lo ' : g
Parquetry*Des1gnsm e
Serial Recall '» .7 -~ : ; |

Coding .
»Matrixf§griq]jzatioﬁ ;f‘ ,
~ Auditory Discrimination and Digit Span

Group presentation

Sesame Street i
¢ Filmstrips - -~ Visual d1scr1m1nat1on and spat1a1 onqentat1on

Visual- motor co- ord1nat1on_,

¢

V1sua1 memory

" - Figure and ground
-*9nsua]1zat1on .
. : ‘ ' /b - v‘ LS - . c ) B a . ~ o Q\ .' ) \'
N o ot n i MinimumtTreatment (Grqyp I . . A
Group présentation I L

/gi Fijﬁgfvips- Visual discrimination and spat1a1 or1enﬁat1on

Visual -motor co- ord1nat1on

- Visual qemory‘

Figure and ground N
= Visualization- . oo Lt



