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;T. Progre551ve Matrlces was examlned in’ both a varied

“antly,‘tests of reliabillty,yconstruct vaildity, and ':?
g'~-concurrent valldlty werelcarrzed out.¢ Flnally the

.. \ . - e

soc1o-econom1c and cross—cultural context.»,,”g'f'yw_f'?Q”

;”Seven hundred and tharty—Six twelve. thirteen and

1

fourteen year old students weré randomly selected frOm
V

the junlor hlgh school grades ln the Edmonton Separate'ﬂt,[;;[p
School System., An addltlonal twenty-elght twelve and fr"
fourteen year oldastudents were~se1ected from grades;l y

51x and ten respectively.. A sample of 106 Canadlan Indlang

students was drawn from the same populatlon for the-cross—ffft‘

cultural studles.‘ Grade and age norms\expressed ln per—;_t”zaf

centlles were developed plus a table of norms expressed

. '<v4

. w o

asﬁdev1atlon 1ntelllgence scores.

O As hypothesxzed, the norms developed 1n the present 7;)?:;
study dlffered signlflcantly from those developed by -

Raven. A Kolmogorov-Smlrnov Testishowed the dlfference

Qtvjbe 519n1f1cant beyond the 001'1evel for the grade seven |




“;5‘”ithjswiscon81n Contempcrary?Test of EIementary Mathematic#

‘Jwere used Xs,“'lterla in calculatlng respective'concurrent

"f"valadlty mea‘ures of 0 45 and 0 59.;5snmilar1y construct
. e ‘ N .__“.
'j.valzdlty measures of-O 34 and 0.51 were calculated uslng i@!

\ -fTCanad1an Lorge-Tho:ndlke verbal and nonverbal 1nte111—!,e"

"_fecores asuthe crlterla. Whlle all correlaticns

z‘fc%lculated wereeéigniflcant, the correlatlon between
’wfr,,the verbal 1ntelllgence scores and the Pr09r9831ve Matr;ces
. A

,.'lS cons.ldered ‘tQ' be lOW. » -li"‘_' ;..;-.f . - . _: L 4'.,' .: ‘.:_~ - . .;; .

trlce//were eSSentially

However, differences

3(&; R

and elght students.a The difference was not found to be
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In :eeent yearu there haa been a growinq

' fawareneal on the part o! educatore of the child who

does not fit the ltereotype of the average or normal.

vatudent. Parent groupl, governmentl, echool bqard-, un‘ f
‘iverqitiea, pnd:teecherl have promoted the development
-of epecial educetion eettingl which would fecilitate “the.

optimum educational experience for each child whatever"5

“his *andicape or . strengtha.‘ In reaction to thie pree- -

i

7jsure scHool systemeahave established, in addition to a

variety of "levels" within the regular echool program, o

',speéial clasaes for‘the mentally retarded, emotionelly

disturbed, oulturally deprived, neurologically impaired,c

'and mentally gifted., .“ _ L :

' Because of theae apecial classea there has

: \
' arisen an increaeed intereat in measuring a 'tudent 8

scholastic echievement in- relationdhip to his intel‘pc//f
tual“ability. (1t is in fact suggented that most - educ -
tion phiionophies promote the concept of adapting in- "f
'etruction to the needs and abilitieséof the individual .

| students (Rattan & MacArthur, 1968)‘ It appears there-

fore that educatore ehould be cognizant of a etudent s

‘?'ability and be capable of comparinq this with his act%al

T, |

w & ..

N L



' eeuld be an fhdieetion o! “leerninq pgpplem" ox ifﬂ

'been the practiae ‘to direeﬂ Q atudent 1nto a particular e e

'progrum and inaeed°a pezticulag vacﬁtion qn the basis °

. tiel of pupiisnhae pro etic'e wel;’ diagnoa&ico
, 'Lf ¢ 25

, Velue. That is, Tutpre ecademgcigg qineral ﬁucceee.ie'; .

ecedemic ytoqreee. Merked differencdl bbtwoen the bvb . 5

"teechtnq prcblem“ c:onbach (1960) further augqeete ; ";,
that montef &b%lity tee!n duqh@nto Hhip lgoete gdtvel- T

e oped poeenhill thez l untque qg&cetﬁ?nll pyoqpam miqhi‘ 1

' brlnq uﬁt, B Seee o Lo, _f B ; o
. ' * LN ' o &0‘ N v
) Releted tocthe tbregoing is the Qver gre-ent b "o
interelt ‘An prediction. Cbunwljﬁe reeenrch projeetl“ _-“JSW-
‘have been carried.out which attempt to determinp hot,
elfectively epeci!ic t‘ltl or epeciflc cri%etion pgeo- ,'3 o e
oo o

dice future behevior or future eﬁbceee., Once agein, tg
o .

c use the educettonel lettinq as an. exempie, it hee often

0&‘0’ ¢

of the repulta of a .specific test3n§ progrem‘ .,_tn .E '°,QJ
polq§ is reinforced by Evene (197Q) and by Veqpon 41979}

."when they cleim thpt eqjeeement 6! ingellectu%el ppten- e,

P ]

et -

-4

~often predicted on: the’ bepie ot intellectu%} potentiala‘ ’ _5<
—’ae determine through th? uée o£<anoin%elligence test. c;'ﬁ

an

uhen he etetee- °5L Co L “:, “?‘?:~ L f,f:’v N
to thc aztent that wcocan i‘ﬁrplemcnt oL RS
a philqyophy aalliﬁy for teaohzng prp-'c 9
.o EA Tl
. , ccdunca and’ currioula 8o adaptad as to S E
. . - e Je . - -ote . o i
G [+ 'é co ° -b_
° < Q < < s ¢ 2
-!:Oo . ‘c °l:' ¢ 'c (v} ’ .
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[ S

maztmtze realtz ttou of the preaent

’:tn%ellectual potenttaz of zndtvtduals;'
; and if we are attempting to predtct"
‘to dtstant and. general gans, theoret-;
'tcal conetderatton of construgts Ztke-:
:Zy to be tnvolved tn predtctor-goal
: hf“.‘ reZattdnshtps become usefuZ (perhaps l';°

e Ty deftnttely necessary.¢‘Hence a need for

o g 'crtterta for the cons ruct valzdzty

N T ‘ 18
\» T _jof measures of present 1nteZZectuaZ ,' ot

I R I *@‘

v - 4‘patentzal. e TR (kp. 45)

BACKGROUND TO THE PROBLEM

[9e . . "o .
., : '6"»""

It would appear that the search for an ac-

‘e*;ceptablé definltzon and measure of lntelllgence has,

\

i 'for many years, been one of the major pre-occupations
' in the fleld of psychology. It can alsovbe seen frOm
the foregoing that school systems are faced wzth a.

\

a&contxnuous and grow1ng demand for accurately assesslng,'

L S

o . among other characterlstlcs, the intellectual and cog— _
~'j.n:).t:ive abllitles of 1ts students.j Results of intellec—.pi
‘\tual assessments are often used to’ determine a. stu-f* ‘
i'dent's placement in a speclal program or spec1a1 set-
dting - Having accepted thlB mandate, the school systemsl',
:thus mnst'cope with the problem of . selecting the most
i{viableémethods and instruments available which can »e@w}h



aCCurately assess the level of lntellectuai functlop— 'Jg
-°lng of the’ studentsuf"- ;‘ : e .

The dec151on on what 1nstrument(s) to ut—'/

/

'1llze depends on a number of factors° rellablllty and

@ /

valldlty of the~amstrument(s), cost of the program S

_both 1n terms of quallfled personnel°and “in terms df qﬁp

.L

~d1rect flnanc1éi outlay for materlals, lOngtiCS of

-~ - / ©

p~adm1nlstratlon and scorlng, functlonal utlblty of the

’results, numbers of students that can be‘assessed 1n

speplflc tlme perlods, and avallablllty of normatlve e
’data.p It 1s generally agreed that 1ndlv1dua1 lntelll—w.A

f“;gence testlng tends to be more valuable than group .
A
testlng.‘ This 1s partlcularly true in cllnlcal dlagnosls

fBowever, standardized\grodp tests are often, of i
neces91ty, chosen by school sxstems because of the
';above mentloned factors. The@e is pressure therefore
S

'to £find group tests whlqh,could serve as_general screen—,

elng 1nstruments that would meet some of theuneeds as'

/expressed 1n the opening paragraphs of'tf s chapten—g‘
¥, .

i.e. assessment of present level of 1ntellectual

functlon;ng and predictlon of future level of 1ntell—; :
ectual functlonlng.b

S ‘

CITI. PROGRESSIVE MATRICES

3

ﬁ/. One such lnstrument that can be utlllzed as’

N4

a group test 1n additlon to belng used as an 1nd1v1dual

: or self-admlnlstered test 1s the Standard’Progre351ve
: _ Q , s . .
¥

/s

’n,. . . . ‘ - . ", g . . . '»~_,\LV / i .'

v



o

Jﬂ;; Matrlces wh;ch was developed and normed by Raven 1n

-

1;_Great Brrtaln.iuThls is a nonverbal 1nte111gence test
| »whlchowas de81gned to measure Spearmanos general factor
'-,of 1ntelllgence. (ThlS g factor w111 be dlscussed :
o in the folloW1ng chapter )*'The test is reputed to pro—
V1de -a measure of. the capa01ty to form comparlsons, |

“to reason by analogy and to develop a 1og1ca1 method of

”thlnklng regardless of prev1ously acqulred 1nformatlon e

'

In,order to counteract spec1flc appllcatIOn
"llmltatlons w1th the or1g1nal test ‘Raven has, developed
two varlatlons. The Progressive Matrlces (1947) A,'f

T‘AB, B (Colored Progre551ve Matrlces) was developed for

. ‘use. w1th very, young chlldren and mentally subnormal or
illmpalred 1nd1v1duals, whlle the Progre551ve Matrlces»".
/(1947) Sets I and II was de51gned to dlscrlmlnate among
‘ellte 1nd1v1duals in. the top quarter of the populatlon
.;Thls study, however, Wlll concern 1tse1f only with the
(rev1sed) orlglnal 1nstrument Standard Progress1ve
Matrlces (1938) Henceforth 1n thls/study the test w1ll

be referred to as the Progress1ve Matrices or 81mp1y '¢

‘the Matrlces.

EESER I IvV. STATEMENT OF THE PROBLEM ST
) S ' : . o

o The Progre831ve Matrlces 1s not meant as a-

substltute for the“Blnet or Wechsler tests, nor for any ,f

e

T



e

verbal or nonverbal grdup test of. mental ablllty,A
‘2 = R
fhowever it is conSLdered by Burke (1958) to be almost

,“gas useful 1n that it shows lnter—correiatlons w1th such

tests - perhaps as h;gh as.they show w1th each other.

!

hlle the Progre551Ve Matrlces has been exten51vely

/

liused in England 1ts use in North Amerlca has been o

PL] ]

icomparatlvely llmlted ‘ It 1s SuggEsted that thls 1ack -

of use results from the'falrE§>general notlon that the
. /.

,test requlres 1mprovement 1n regard to valldlty and

. _\a.

normatlve data. (Burke, 1958) As stated by Blumenkrantz,‘A

W1lk1n and Tuddenham (1968)

e ‘b_ the normatzve sample though very
large, is not weZZ descrtbed in Raven 's.
';manual .and 1nformatton on the relatton-»

3sh1p between the Progresszve Matrzces

‘and other measures is only slowly T

Lo ::;.a, accumulatzng ;”":f" . »:' (p, 931)'5_-& .

'It is’ felt that 1f these 1mprovements could be brought

.about, partlcularly in the area of normatlve da;a, that

/

/
7

. . /.
the Progre551ve Matrlces could become a useful research /”

'and educatlonal tool in North Amerlca. '_ ' o t.x/

e

Whlle a number of research progects have been
carried out in. recent years 1n Canada u51ng the /_
’ilProgressive Matrlces (MacArthur, 1962~ MacArthur, 1965-

"MacArthur, 1968 b, Rattan and MacArthur, 1968- West

”é’*\ and MacArthur, 1964) these have been generally restrlcted



to the examlnatlon .of 1ntellectual functlonlng 1n 1 lf'~"”ff.

-

'natlve chlldren.' There is a marked lack of regorted

,research on the use of the Progre551ve Matrlce\‘ln an

“urban Qanadlan settlng. It would further appear that

-

the actual use of the Progre551ve Matrlces in the
.?.Edhonton area, a Canadudn ‘city of approxlmately one
’.ihalf mllllon people,_ls almost negllglble._ Wechsler
(1960) would suggest that thls general lack of use 1s

somewhat unfortunate as the ProgresS1ve Matrlces could
o ! B .

ie a welcomed addltlon to psychometrlcs because 1t

onstltutes a deflnlte cont lbutlon to the fleldr/

+ Westby (1953) relnforces thls t'lnklng when he warmly"
"recommends the use of the test toxﬁorth Amerlcans.;'
_ N

Although th’“test as mentloned_f OVe is’ easy

to admlnlster, has a great deal of 1ntr1n51c motryatlon,h
, . ~
) -is econom;cal,vand can be-admlnlstered to groups by Ebmy\s )
‘.petent teachers, the lack of local norms tends to mll-_ j\T\*ﬁ\
fltate agalnst 1ts use 1n the Edmonton area.; It 1s felt oo
b’that if local ‘norms’ were avallable that the Erogre551ve RS
; Matrlces could become an 1ntegra1 part of the total |
:testlng program 1n a large urban school system whereva
general screenlng 1nstrument 1s requlred ThlS is par— ;
"tlcularly lmportant where the school system has a "." \
,‘relatlvely large number ‘of In\fan and Metls puplls,“: .
'.frelatlvely large number of ethnlc students from varlous'\

,European countrles,\and a relatlvely dlverse soc1o- '
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. lv‘ .' o

1‘econom1c population._ Aficulture—reduced"'test éudh a
he Progresslve Matrlces ngen in conjunctlon w;thuthe
.regular academlc testlng progQFm could help to dlst;n:i;t.
vgulsh between present intellectual potentlal and present
~level of performance (Hebb,11958) It cohld prd%lde
teachers and counsellors w1th a less blased estlmate of‘

”the potentlal of not only puplls who-are the product of

o}dlfferent cultures and dlfferent soc1o—econom1c back—7.

;'_grounds but also of puplls who come from a background

a

‘jthat;lsvcon51dered to be "average {Pedrlnl, 1972).
e v.."-', 'PuR'PbS?E OF'V'I;HE'-’S:"'I‘ﬁDY '

Based ‘on the fore901ng, the purpose of thls w'ﬁ'
research progect was to prov1de 1nformatlon whlch would

i

.dallow for the effectlve use of the Progress1ve Matrlces v

| '1n ‘the, Edmonton area. The spec1f1c ob]ectlves of'the'
i _

]

‘study were';'»,*hft':i ,f ‘;‘. 5_.” S B

I I To" deveiop normatlve data for the Progressxve

5

' and n1ne pup;ls 1n the Edmonton Cathollc
SchopI’Systen‘whlch has a total student pop-
_.ulatlonfsllghtly 1n excess of 30 000 |

“‘2;w-s e ‘TG examlne the 1nternal rellabllity of the

Progresslve Matrlces.,"

SR S - ST
-/%3?;?v : To valide;e the Progﬁ%351ve Matrlces as qlven

to the grade elght stud7pts with the Canadlan

Matrlces for use W1th the grade seven, elght,_' ’



administeref

rTo valxdate the Progressive Matrlc

’.achievement tests lnvolved are the Gates*v

. Matrlces.

'*fLorge-Thorndike Intelliqence*me't Whlch is

O. the grade elght tudents as

‘f'part of thelr regular testlng pro'ram

.s as s
\ .

-glven to the grade seven students Ylth thelrv

M

1*scores On the standard1zed grade six reaalngfs

vfand arlthmetlc tests.: The standardlzed

| Macclnltie Readlng Survey and the Wlscon51n Q"

‘1fContemporaryi est of " Elementary Mathematlcs,"g

w‘To note the relationship between the socxo-'
,economlc status of the students as determlned
by .. the Bllshen Index and the scores obtalned
on the Progresslve Matrlces. 'r:w37 v‘d v;;éff'
1To compare the performance of a sample of
"_:natlve sthdents W1th the performance of a

sample of non—native students on the Progre551vej

-
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' CHAPTER/II.
. \ . ! : “
THEORETICAL CONSIDERATIONS
o | ﬁELATED LITERATURE_ g
’ ST The presentatlop of related llterature is
. B r(é'
d1v1ded 1nto three major sectlons, each having a spe—
c1f1c relatlopshlpoto the problem 1n questlon. The ln-
1t1al sectlon of thls chapter outllnes the research

which deals w1th the hlstory of 1ntelllgence testlng.

The second sectlon rev1ews the llterature on: the nature
Thls sectlon Outllnes ‘the posxtlons

of 1nte111gence.
taken by a number of the domlnant theorlsts in the
Followlng

|

fleld of 1ntelllgence testlng and research
immedxately from thls reV1ew an attempt 1s made to for-

I

[

mulate a deflnltion of 1nte111gence. The f1na1 sectlon
brlefly rev1ews thé\relatxonshlp between soc10—econom1c

/. f

.
Status and success on 1ntelllgence tests and academlc
The llterature deallng speciflcally

.
-

' achievement tests.
cw1th the Progre581ve Matrlces w1ll be dealt w1th 1n

Chapter III.z 'f T
| THE'SEARCH»FORTTNTELLIGENCE

. I;
The hlstory ofelntelllgence testlng ‘can be

said to begln around the turn of the century w1th the
wggk of Alfred Blnet‘ The school authorlties of Parls

requested Blnet to develop a set of tests which°could be
. ‘10 /. A 4"‘ . - . ' . o .
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4 used in .tHe objectlve ldentificattd& of mentally de—

-

ficient school chlldren 1n order that they mlght pro-
\W .

vided w1th a more appropriate currlculéqﬁ Binet and

’,hls assoclate, Slmon dev1sed a number oﬁ tests of atten-

}tion) memory, dlscrimlnatlon,'etc. whlch could be per—

formed by average 1nd1v1duahs ( McMahon, 1974). TByJ
rank orderlng these tests from ea51est to hardest they
attempted to dlscover each ch11d s level of mental de-v
velopment.' B1net and Slmon felt that it was possmble

to- determlne ln a sc1ent1f1c manner the mental levelw

1(1nte111gence) of "a Chlld, compare thls level w1th the.
hlevel of the other chlldren and‘thus determlne by how :

Vmany years a Chlld might be retarded. Operatlng on.

thls bellef Blnet and Slan durlng the 1n1t1al rev1510ns
B

of thelr test developed the procedure of relating mental'n

‘age and . chronologlcal age (McMahon, 1974).

- ‘ One of the major shortcomlngs in Blnet s
o

ltests was hlS fallure to control for dlfferences in- the y:

- language and cultural background of the testees (Llndgren[

_.Byrne,_and Petr1nov1ch 1961). In order to overcome '

. D 4, N
Nl

some of these‘factors psychologlsts at Stanford

Unlver51ty undertook the development of the Stanford-

Blnet Intelllgence Scale. ThlS scale followed the .

"guldellnes estéﬂ(lshed by Blnet>° Terman, whose lnfluencef
;on North American concepts of 1ntelligence is. probably

'unparalleled dev1sed the first ‘of these scales 1n 1916.



we e - e : 12

In collaboration with Merrill he’ devised the second one

“in 1937-3 This second gsale which was more extensive

and consisted of two forms, L and M, became the most
v

“exten51ve1y used dev1ce for the ind1v1dual testing of

:children s 1ntelligence to that time. The concept’ofv

'the intelligence quotient was 1ntroduced along'with the

1916 reV1sion follow1ng a suggestion by Terman' s con-

temporary, Sterna In.1960-a final rev181on of the -

v

Stanford-Blnet wasﬁundert@ken:by TermaniandrMerrill.

This revision - 1ncorporated the'"best" items from the L

and ‘M forms and became known as the Stanford B;net, -

Form L-M. ThlS test, with a few mlnor rev1$1ons, 1s{»

! -

the 1nstrument in use today.. . ‘ﬁ : ;5 ' ;{

©

Shortly after the publication of the ini-

tlal Stanford-Blnet the - mllitary authorities in the»

t

V.United States were faced w1th the problem of determin—
1ng how hundreds of thousands of recruits could be
'cla551f1ed for the purpose of determlning military

'pa551gnments.. At the request of the United States Army

.

a number of members of the Amerlcan Psychological A33001—

‘ation set out to deVelop a method by which large numbers

'of recruits couid be quickly assessed ‘ Based on the

‘work of Otls they developed the Army Alpha, and the

" Army Beta tests. The former is a verbal test while the

" latter 1s a nonverbal test de51gned for use with

persons unable to read Engllsh and ‘for. 1111terates.v‘

~i“Dur1ng the second world war two similar tests were in—

: _,~o.('.‘>‘ o ‘.v " 3 ﬁ’h‘



| .troduced Army General ClassificA§ion Test and the h '
Armed Forces Qualification Test. These tests like their R
predeceSSOrs were intrinsically intsresting while . f e
'their administration and . scoring wer eaSily carried
_;out.' The use_ of these tests on 1arge\numbers of recruits
4 demonstrated the practicality and the value of group

\

1ntelligence testing and opened the way . for many tests

v

.of Similar design (Lindgren, et al, 1961)

e ’ Follow1ng the army s ‘success_wi h group test—‘u
ing, Similar group intelligence tests were developed
jand introduced into the- public schools during the 1920'

with the hope of imprOVing the effiCiency of education.

©

s SRR

The group tests: appeared to offer a method by which the \\;
A

‘students could be eaSily and quickly claSSified accord-‘
ing to ability. The theoretical raticnale behind suqh

a. claSSification program was to adapt curriculum and
;methodology to the level of the students., While the

idea has not worked out as well in practice as it did

in theor;,’Lindgren,’et al (1961) feel that the ‘use of
'intelligence tests did introduce teachers to the concept
tof indiVidual differences. This in turn has resulted

‘in intelligence testing’pecoming a standard procedure:v!hl

in most school Jurisdictions. i
. \ : o

.\»

_ One of the more recently developed group
-tests is the Lorge-Thorndike Intelligence Test)which

;was developed in 1954 with a Canadian version being A\

¢
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~

deveIOped in i967. The original standardi:ation group,
which consisted of 136 000 - school children, Was selected
to provxde proportional representation of the various

socxo-economic levels in ‘the U. S. (Lorge, Thorndike, a‘.

[Hagen, 1972). The‘test conSists of verbal and nonverbal

items and prov1des such information as- the individual s
intelligence quotient and hlS percentile rank. Canadian

orms have recently been published for the Lorge—Thorndike

which has resulted in extens:.ve ,use being made of the.

) test in Canadian %chools.

[

While the group tests provxded a general g ff
screening device for the purpose of selection and class—m

ification they were not always functional for diagnostic

E ;purposes. The Stanford—Binet did prov1de some cluesu'

-,Wechsler-Bellevue Intelligence SCale in 1939.jﬁThe.

OVthat aided 1n the diagnOSis of various types of emotion—t

. al and intellectual dysfunctioning} However it provided

adap able for use Wlth adults. There was also.an ex-

’1tremely heavy weighting given to verbal material which /f -
'Vappeared unfair to 1nd1viduals who were not verbally

:linclined but appeared intellectually competent.» o - p

In an attempt to overcome some of the criti—.

,c1sms of the Stanford—Binet, Wechsler developed the

-\

”gence test suitable for adults. In 1949,Wechsler~

Ed

-

<

,'.‘.:;

| only ‘one score and did not appear to be particularly PR e

_ primary function of thlB scale was to prov1de an intelli--v.‘
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\

introduced tha4Wechsler‘Intelligsnce‘Scals'for Children,

which was designed as:a doanard extension of the
Wechsler-Bellevue.‘ Wechsler in 1955 redesigned .the

Wechsler—Bellevue into the Wechsler Adult Intelligsnce

~ Scale. The Wechsler scales ‘are considered to be a de-

scendent of the Binet-Simon scales and consist of both.

a verbal and a performance (nonverbal) scalel. *

"One of Wechsler s primary motives ehind the
development of his tests was to produce an instrument
that could be utilized in diagnOSis of" various mqntal

and emotional disorders.“ Research however, has not

supported Wechsler s original claims that various sub-

-

score combinations have diagnostic significance. Ex-.

perienced clinic1ans, however, havé been able to gain
a good deal of diagnostic information from analyZing

the manner in which a subject responds and by analyzing

,the qulaity" of responses (Lindgren et al, 1961)

' While Binet and,simon were developing the fir

intelligence tests in France, Spesrman was enbloring
! <

/ .
‘intelligence from a different aspect in England. ge.

and his co-worﬁers ‘were attempting to identify and iso-

late the "factors" that, make up intelligence.f In‘“
attempting to. discover the nature of intelligence
Spearmnn pioneered the factor analytic mov ment of
modern psychometric<research. His research also led
duectly to the work ff Raven who explored possibu.

4

~ 4 > .

.

st
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techniques whereby intelligence could be measured while

reducing the effects of onvfreomental inﬁluences.
' S ) : ,

1T. THE NATURE OF INTELLIGENCE !

4]

't

Upon examination of the literature it be-

comes apparent that there are three major models by whidh

[

: one can comé ‘to understand thp nature of intelligence.
Q

:The first model originates with a group of psychologiats '9

who. view 1ntelligence as consisting of two factors. B T

They take as their basis the work of Spearman. The
-+

.second model stems from the work of a«grOup of ésy-,o
chologists who v1ew intell*génce as consisting of a

number ‘of individual factors. Among the moét noteworthy

P

of theee theorists, who‘are referred to as "group fac%o;

‘or multiple factor” theorists, are Thurstone and

v

A Guilford. Wechsler can also b8 cOnsidered as a member»
"of this group &1though he does not take as rigid a ;' 0.

p051tion. The third group which igclu&esonebb, MacArthur

s

and Vernon attempts oto reconcile the two opposing schools.

-eg

4

.A.- Two Factor Model of InteZLigenae‘ o

The two factor model of intelligence originated
3‘ w1th the work of Spearman in England around the turn of

the century.. Spearmano(1927) viewed intelligenCe as

2

qonSisting primarily of a gbnerip’factor "g which,is

’

common to. every ability plus specific factbrs "g"

o g - 9



Each -factor 1s specxflc to a partlcular task or

0 Ve °

ablllty and can be consTdered as’ 1ndependent of "g® [

and of all other "sLs". The two factor theory accounts -

for the fact that mental tests generally show p651t1ve'

,.'1ntercorrelatlons w1th each other (Krech Crutchfleldd

A

nd leson, 194&) In explalnlng hls theory, Spearman

ApOSlﬁed that many dlfferent°skllls "tap the common

1pool of general abllltﬂ "gh. Such dlverse abllltles as’

‘o

'Lmu51cal ablllty, mathematlcal ablllty,.spelllng ablllty,

o

etc. show ‘a correlatlon w1th each other (admlttedly

this-is often low) because they all requlre a certain- ‘gﬁ

'xamount ofathe common ablllty "g" (Munn, 1966). But ,",;:

P - : Q : e : Q

'skllls such as mathematlcs‘requlre, 1n addition td""g"

-~ - -

specrflc matheTf§nca1 abllltles-'s" whlch mlght dnclude

Q,ft?i_" zntellzgence that,requtres abzltty to ..

_racxirty—With—numbersTfablllty to factor,-ab;g;ty_to',mﬁ;v_ﬂ

-

éultlply, etc. . - LY

a
J,

Terman (1954) work;ng 1n Ameraca, supported

' Spearman S concept of 1nte111gence when he stated.

_ev‘ 0,‘

‘ ﬁ...-that to. achteve greatly in avast
. . - :
LT . annyzeZd \talents have to be backed
' up by a. Zot of Spearman 8 "g"‘ by e ’

- -

c:f o @hzch zs meant the kznd of‘generaZ/'

EU form many sharply deftned concepts,_p.
to mgyzpulate them and to- percetve'

, SHQIZQ relatzonshtps between them. (p. 224)

.

o o

Lt .
N o



e
'{'&h‘like manﬁéfiéat£é115(1943),iﬁvaﬁ extensive'
rev1ew of the theory relatlng to the nature of 1nte111—
gence defended Spearman s "g" _as -a. useful construct
both in understandlng 1ntéillgence andhln 1ntelllgence?
":testlng;‘ - | |
| Flgure 1 111ustrates the ba51s for correlatlon

ra

among teits accordlng to Spearman 'S tHeory (Anasta51,

1968)v ‘It can be seen that tests 1 and 2 correlate hlgh—_”;

1y w1th each other 51nce each is hlghly saturated w1th

g“, as shown’ by the shaded areas. The whlte area 1n

ovieach test’ represents spec1f1c abllltles plus error var= g

fiance. Test 3 Wthh contalns vary llttle g" Ls not QQ?

<

‘highly'oorrelated‘w;th thé other twoxﬁests..ﬁd

s

Flgure 1

I "#g" Two- Factor Model Of I"t3121ge"cejk
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- Spearman's %iew of one general-factor'of'in-

telllgenCe has been challenged w1th “the. clalm that there~-

V:are other factors be51des g whlch account for 1nter-

‘ correlatlons between tests of- 1ntelligence.» However,

’

: hlS demonstratlon of the exlstence of at least one -

S
a - o
! R ) o

perva51ve factor ‘in -all- performance requlrlng 1ntellec-'

A

vtual ablllty 1 cons1dered to be one of the great dis-
ﬁlcoverles of psychoiogy (Wechsler, 19585 \ In‘addition'
t;to thls major dlscovery Spearman was the flrst psychol-
oglst to apply factor analy515 in the study of 1ntellec—d
}tual abllltles.f Through fagtor ana1y51s Spearman was e

7‘§bl"to apply a “strlngent" test to hlS notlon that

ere lS one general ablllf present 1n a%; abllltles.

e felt that 1f there ls a 51ngle ablllty common to

/f/’

»fourstests the relatlonshlp among the correlatlons would

“ . o R ’ <

' As explalned by Deese (1967) the equatlon '
Zshows that the product of the correlatlon between tests‘“
‘il and 2 and the corr;Iatlon between tests 3 and 4 1s"
\exactly equal to the product of the correlatlon between

:tests 1 and 3 and the correlation between tests 2 and 4

N !. s e

hThe equatlon lS expressed such that the dlfference be-’
: -]

{tween the cross products of the correlatlons ‘is zero.r‘

‘D."

-

He developed and applled the test of tetrad dlfferences.;7
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Thetdigference should be zero‘if‘all'the{tests have'just
'one common-factor. Deese (1967) p01nts out . however,
. that when a. 51ngle general factor 151removed some. cor—i
relatlon between the tests remaln (except in very rare’
s ph and unusual cases) Whlle proponents of Spearmap clalm
| | that thls re51dua1 correlatlon 1s a runctlon of statls—.
tical.: error lt is. generally accepted that there are' |
’ other factors be51des g"'that account for 1ntercorre—‘
,rlatlons between tests of 1ntelllgence (Wechsler; 1958)..
These re51dual correlatlons led other psychologlsts to .
conclude that Spearman was only partlally correct in’ |
;regard to his’ generalufactor of 1nte111gence.: Spearman'

hlmsblf 1n hls later formulatlons also 1ncluded certaln

_group factors in hls theory of lntelllgence (Anasta51,

S arltnmetlc ,‘ -

'mechanical,iand'linguisticvabilities.” This‘posit;on%'

S e T T R T .

howeVer.didfnot“suggestvaﬂreduction,in'the’importanée _ﬁg)/]
or,prevalenCe'of;fg"," E

Ciiel ) ' e

' B. Multiple’Factor‘MOdeZ'of-Intéliigénce‘

I

In contrast to the tuo factor theorlsts a:.
number of psychologlsts have taken exceptlon to the
hpclalm that there is a general lntelllgence factor.;'
~They feel that what Spearman refers to as "g" is 1tself
analyzable lnto a number of sub51d1ary factors.. Onelof
- these psycholog;sts, Thurstone(_came,to the concluslon'

" that bfcause;wé-cannoﬁ,accbﬁﬁtnﬁor‘all'thé-FOIfelaFion'
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'between tests by Just one factor there must be two:.or,

i

_more such factors. N T

ISl s

: Flgure 2 dllustrates thelintefcéfrelatibhsl-'
e among flve tests‘ih"terms Q Va multlple factor|model._.{
The correLatlons.of tests 1,2, jand 3 with each other re-'
fhsﬁitsifrbm”their,common loadlngs.'ith the verbal factor
(V); '1ﬁ‘like manner the certelatlon 'etween tests-3 and

'_5 results from the spat1a1 factor (S) 'he correlatlon .

between tests 4 and 5 results from the numb'r factor (N)

e

~ Figure 2

@

: MuZtipZelfsétor‘ModeZ of Intéliigenceﬂ,
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" Spearman s experlmentatlon Wlth the tetrad-"

- o

'dlfference equatlons led Thurstone to a. new method of .

or *

factor analys1s Ln an’ attempt to 1solate the factors of .

. 1nte111gence. Thurstone (1947) developed a general pro-
‘cedure called multlple factor ana1y51s for determlnlng i
“_the pattern of factors that accounts for the correla-”
;tLons between dlfferent tests.g In thls procedure one'

. common factor is flrst extracted from all the tests and ,i(

' ”,then the re51duals are computed from the correlatlon

“coeff1c1ents. A second factor 15 extracted from the o

re51duals and so on untll the re51duals have been almost
.completely exhausted ) Through thls procedure Q,set of
: factors can be 1dent1f1ed plus the welghtlng each test

has 1n a partlcular factor.‘”

%£Stone—4lﬁ3ﬁl_postulated through hlS work'

-_Wlth factor analysls, that there were seven prlmary
"mental abllltles that could account for the mental ca—

T'paC1ty of man.. These 1nc1uded the ablllty to perform the 1ﬂu

'"tfour fundamental arlthmetlc processes (number ablllty),.

i ¥
" ‘the ablllty to wrlte and speak w1th ease (word fluency),

~‘the Lnderstandlng of 1de%s in word form (verbal meanlng),

i the . ablllty ‘o’ make recall (memory), the abmllty to

f.solve problems (reasonlng); the ablllty to percelve slze
hvﬁand spatlal relatlonshlps correctly (spat1a1 perceptlons); .

ffand the ablllty to ldentlfy stlmulus objects qulckly

(perceptual speed).l The Thurstone Prlmary Mental Abpllty -



f?‘ s tests wére developed to assess'each of these'mental |

| ablllties. ThurstOne, however dld not flnd these prl—j

' mary mental abllltles to be 1ndependent of each other

4.as a large resldual varlance remalned after factor ane
alysls‘ Wechsler (1943) clalms that thls mlght be due”d‘“

*‘to the 1nsuff1c1ent’number of Varlables enterlng 1nto'

I a

the correlatlon matrlx.p The fact that these abllltles v

.:were shown to correlate p051t1vely w1th each other

’ tends to support Spearman s model of a common factor 1n f“”?
each ablllty (Krech Crutchfleld, and leson, 1970)

| Thls oplnlon relnforces ‘the flndlngs eprorrls (1939)
who after 1solat1ng thlrty two varlables ‘was Stlll able

’*to account for only thlrty—flve percent of hlS total

. ;
o : . . . ; /e

correlatlonal varlance.

- Gullford (1959) also promotes a group factor'

theory of 1nte111gence. “His model is organlzed around e

v three maln aspects of human functlonlng operatlons, .
o :

content and prodpcts. An operatlon 1s avmajor 1nte11ec-

-,_tual process and ancludes such thlngs as evaluatron,-

convergent thlnklng, dlvergent thlnklng,'memory and
| H‘cognltlon. An oper;tlon is performed upon certaln klnds

of 1nformatlon called content whlch may be flgural,

p_symbollc, semagtxc,'or behav1ora1. Applylng an opera—
tlon to content ylelds a product.v The product 1s the
form that lnformatlon takes once 1t lS processed. Ite
may yield unlts, classes,_relatlons systems, transfor- Q

f"J A @



“'atests (Lefranc01s,.'

&

mations or 1mp11cations (Gullford, 1959) . It can bq

o,

seen that Gurlfordjs model of intelllgence lnvolves 120

“abllltles,,elghty have been 1dent1f1ed through

‘Krech et al (1970) suggests
,?;,that the practlcﬁfytest of the valldlty of thlS pro—
"leeratlon of factors (and of tests to measure them), \i'
- lies in thelr ablllty to predlct behav1or bettér than ﬂ
whls 90551b1e by a 51ngle test15core, Krech et al (1970)
_pornt out however that avallable ev1dence 1s not con—_‘
”:clu51ve in thls regard ‘In 11ke manner they suggest
’that thlS group factor theory has not 1ed to a, better

i

"theoretlcal understandlng of 1nte111gence.
': Wechsler -(1958) not unllke Thurstone and-
.ﬁGullford views 1ntelllgence as cons1st1ng of separate

'1dent1fmab1e facets whlch can be 1nd1v1dually measured

fIn hls earller wrltlngs, Wechsler (1943) noted that
';attempts to appralse 1ntelllgence in terms of global
‘capac1ty, that 1s, the ablllty or abllltles to deal
.‘effectlvely w1th any SpeCLflc 51tuat10n,aresu1ts in 1n—
'rcomplete measures of the 1nd1v1dual s capac1ty for in-.

tellectual behav10r. He clalms the reason for thlS

1ncomp1ete»or inaccurate measure of i ,11ectua1 ablllty

- is the fact that 1ntelllgence tests, aS’now constituted, :

'measure effectlvely only a port1 ot ciiliilioacitics
that enter into. 1ntelllgent behav: 'other wogas,-‘
ZWechsler feels that the llmitatlons‘o “intelligence

i



- tests are due: to their def1cienc1es of content..”
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~

Wechsler dlffers somewhat from Thurstone and

v

"Gu11ford 1n that he does not deny ‘the ex1stence of a\
“general factor in explalnlng the nature of 1nte111gence.

.. ~He feels however that the measure of thls factor is

best achleved through the assessment of spec1f1c skllls

such as-: verbal ablllty, abstract reasonlng, arlthmeti—

‘cal skllls, etc. He also stresses that there are addl—

tlonal characterlstlcs which also have a dlrect 1nfluence

on lntelllgent behaV1or. ‘He refers to these as non-

_1ntellect1ve factors in general 1ntelllgence, they in-

: clude- all affectlve and conative abllltles which 1n any

o

_way enter 1nto global behav1or. Stated dlfferently,

Wechsler (1958) sees 1ntelllgénce as the aggregate or -

global capac1ty of an 1nd1v1dual to act purposefully,

ratlonally, and effectlvely. Intelllgence is global

‘because it.is composed of elements or abllltles which

are qualltat;vely dlfferent but whlch at . the same tlme

3
are dependent and 1nterrelated w1th each cher..y

"Wechsler (1958) feels that whlle 1ntelllgence is not a
' mere sum of lntellectual abllltles, the only way that

it canvbe evaluated 1sxby~the measurement(of the ‘various. ©

o - ..

°

Mabllltles whlch make up - 1ntelllgence. That.is,.in-
”telllgence cannot be evaluated as a unxtary character—

’1stlc;'

k3



c. Hzerarchvcal Model of Integgagence-

A thlrd school of thought presents a model of

rthe nature of 1nte111gence whlch,attempts to incorpor-

‘ate the best features of the two factor model and the®

multlple factor model._ Four of the major proponents of

thls model 1nclude Burt (1949), Hebb (1958), MacArthur

,(4968-b), and Vernon (1965) This model attempts to

explaln the nature of 1nte111gence by comblnlng gener—‘

al 1nte11ectua1 ablllty, whlch has a hlgh index of her-: -

’edablllty (Pezzula; 1972), and spec1al 1ntellectual abll—_'

1t1es in a hlerarchlcal structure.

At the top of the hlerarchlcal model 1s gen—'“

eral lntellectual ab111ty°whlch is samlllar to Spearman s

°

g“. Further down the hlerarchy are group, factors Slm—

'1lar to Gullford s concepts of operatlons, content and

products, and to Thurstone s abllxty factors of number
(ﬁblllty, word fluency, etc. The empha51s on these )
factors varles dependlng upon the tasks and persons de-
flnlng them (MacArthur, 1968—b) Vernon 11935) p01nts'

out that after remov1ng the general factor from the top

o

of the hlerarchy (by some.factor analytlc procedure) the

p051t1ve re51dual correlatlons always fall 1nto two

-,

_maln categor1es~ the verbal- educatlve group and the
'spatlal—practlcal—mechanlcal group. Vernon suggests,
and MacArthur agreeSy that these secon&' rder-(hler-_

dharchlcal) abllltles can be further sub d1V1ded rnto an

i
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“almost unllmlted number of 1ncrea51ngly SpeCiflC a—»f

'bllltles. The hlerarchlcal model is dlagramatlcally

et

represented in figure 3. o L S ‘1. T
» ':‘g " "
R e " — l |
Verbal-educational (V:ed) - '’ Practical-mechanical (k:m)
T Lol o
Verbal. - Memory ' Mecha:n'wal ‘ ’
- O o Informattve ,
Number o B Spatial |

Manual

mr

Te Figure 3
Hierarchzcal ModeZ of InteZZzgence
° Both Vernon (1965) ‘and Krech et al (1970)
feel that the issue between the two factor and multlple
factor models is perhaps a non-lssueqwhen v1ewed in terms
of the hlerarchlcal model. They felt ‘that both Thurstone

and Guilford erred in two areas 1n thelr 1nterpretatlon,

of 1ntelllgence. The flrst of these is concerned w1th

.the populatlon that is usually dealt w1th 1n large scale %

Lntelllgence testlng research. These authorevsuggest
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that thé reason.for:thedpopularitj of . the multiple'-
‘factor approaeh %whlch in its pure form denles the ex-
1stence of 'g" is because much of the. work 1n.intellec-
tual assessments is done with homogeneoys groups such
as "regular" school students, college students, armed
forces-personnel, etc. -The range of "g" ln these groups
tends to be so restrlcted that in effect only group
factors can’ be-obtalned through factor analy51s. Vernon
f;(l965% stresses thls polnt when he clalms that 1ndmost
Jresearch, particularly in. that'involving older subiects,
the sample is hlghly selected and less representatlve.

' Vernon (1965) p01nts “out the second short-
comlng in the 1nterpretat10n of 1ntell;gence by the

nmultlple factbr theorlsts. He feels, and thls is sup-

. .ported by Burt s (l940)/yr1t1ngs, that Thurstone and

- SN

factors as fundamental components of the mlnd, wh1ch 1n\r\.;

‘*comhlnatlon make up all the important human capacxtles. \iﬁlﬁ_
Spearman s p051tlon is also."corrected" by |
"Vernon (1965) ‘He felt that Spearman erred by v1ew1ng

v"g" as belng determlnate and unchanglng ot} er than that

whlch results_from phy31ologlcal-maturatlo . Whlle "gf

has a different loading on Various intel i’ence<tests-

1t must ‘not’ be v1ewed as a deflnlte entlty or autono—

mous mental faculty (Hebb 1958) : Hebb suggests that

k2 °

_ 1t be thought of.;n terms of a cumulative formatlon of

// .
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more and - more complex and‘flexible phase’ sequences or in

Plagetian terms, schemata. Thaﬂﬂ¢s~ ”g" grows, develops,

‘and"matures a8 a result of lnteractlon between the in-_
+ dividual and his envxronment. 'Thus "g" at any one

p01nt in time 1s the product of the4:Fnate potentlal for

cognltlve development and. the cumulatlve ‘influence of

env1ronmental experlences. It follows from thlS vxew,"';

o

. of" Xntelllgence that nature and nurture are 1nseparab1e

in the production of 1nte11igent behav10r (West and’
MacArthur, 1964) It is this developed and deve10p1ng

-"g" that is tested with instruments such as the Progressxve

.,Matrlces‘(Thorsen{ 1971);

Vernon summarlzes hls pOSltlon regarding the

non—lssue between two §actor and multlple factor models
/

by p01nt1ng out that a.useful and accurate asseqsment of

L4

_an individual's ability can be determined by applying

the hierarchical model. He suggests that a test of “bj
T al . : -

"such - as the Progre331ve Matrlces comblned w1th a test

of verbal ablllty could prOV1de an accurate assessment

2

,«w-..

of present lntellectual functlonlng;r ThlS could be

supplemented by a spec1f1c group—factor test such as

| mechanlcal,‘cler;cal,_etcw .if a specxflc sklll was

being sought.[ In other words measurés of ability thaf
are high in the'hierarchy generally have better external

validity and more- generallzablllty to 11v1ng, whereas

many oﬂathe prlmary facto;! are spec1f1c to partlcular

.tasks (Cronbach &\Rajaratnam, 1963). ; s e _.37”

e
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D, Intelligence Defined . . o

' of deflnltlon, the issue has resulted in extensxve de—

>
<

3o

)
. ] ' o
E . In concluding this section dn the nature of

xntelllgence a theoretical definition of xntelligence

Jwill be proposed. iHistorically the pragmatic nature of

intelligence tests has overshadowed the theoreticalgv 0

néed to adequatélv deflne intelllgence. -wWhile psychol-

ogists have failed to come to %erms with the problem

&> ¢

bate, much of~wh1ch has been extremely useful, such as

the natgre—nurture 1ssue, the two factor-multlple factor

issue, ‘etc. ) - ¢ e ' <2 .

' The definition of intélligence that will be

adopted for this study is derlveg primarily from the .

work of Hebb- (1958) and MacArthur (1968 -a). The defln— gl -

is the 1nnate potentlal for cognitlveodevelopment. This

ition congiéfédof—two*parts-ﬁkﬂﬂufﬁk——intel%%genceeAew~e>t,";lhe

potentlal can be looked on as havlng tzo facets. A, s

the 1nnate potentlal for COgnltlve dev lopment with
0
which an- 1nd1v1dua1 is born and A p tﬂe present poten-

©

tial of an 1nd1v1dua1 for future cognitlve development,

'"d%sumlng that opt;mum future treatment)ls adapted to

‘,pring out that potential. Secondly,glntelllgence B -

1! "a general or average level of development of abllity.

to’ percelve,vto learn, to solve problems, to - thlnk, and s

to adapt.' ThlS second part of the definltlon, B, 1n~ oo

volves the personallty factors that Wechs%er (195§)

Q
v . . . e ’
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v'feglg’care so 1mportant to 1ntellectual functlonlng

. 'I .West and MacArthur (196#) suggest that whlle
/' o R

Cit, 1s lmp0551ble to dlrectly measure 1nte111gence“A or
_‘1, o

A ;‘1t 1s p0551ble to measure 1ntelllgence B. If 1n

S

7;d01ng so the varlanoe “in 1nte111gence B whlch is attrl—

P

3‘butab1e to env1ronmental factors 1s mlnlmlzed the re-

, o _
sultlng score w1ll be a reasonable measure of 1nte111-"

. 3D SERE .
‘gence A whlch is the present potentlal for future de—.t

u%velopment, assumlng optlmum condltlons.“ Thls p051tlon

is relnforced by deaport, Glll and Schafer (1968) who‘.=f"- -

’ri

:belleve that when a subjeﬁt'takes an 1ntefi1gence test,

: th performance representsﬁpls eff1c1ency of functlonlng-

'at that tlme.» They go on to state:that thlS eff1c1ency

. s
or thlS 1ntellectual potentlal k§ not necessarlly a‘

\flnal and unchangeable characterlstlc. lee West and

'MacArthur (1964) they feel lt w1ll be greatly 1nfluenced_ .

/ .
by future env1ronmenta1 stlmulatlon. West and MacArthur,'iV

(1964) found that‘the Progre351ve Matrlces was a test(
._4, ‘
that, through redu01ng cultural varlance, was able to_

: prov1de a reasonable estlmate of present 1ntellectual
Potentlal.'n':n ' '.1@ '~'5 o"' -

III. SOCIO ECONOMIC STATUS
, ° & . e c

LIt 1s a: generally*accepted hypothe51s that
blntelllgence is the product of both heredltary endowment.
,and env1ronmenta1 1nfluences. Whlle the questlon of‘,
'_the relatlve 1mportance of heredlty and env1ronment 1s '

'1 ilv . : C

v e 2
he-3
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U ‘far from settled it would appear thft they both exert

‘Van essentlal 1nfluence on lntelllgence. Hebb‘(l958)'-.u

° ' ld

1lstresses thlS p01nt when he states- e

I - 1'"1“;{r to ask how much heredzty con-

v -

trzbutes to tntellzgence i8 Ztke

askzng how much the wzdﬁh of a fzeld

e . _vtes to Lts area. . 120) .

Elley (1961) concludes that thelr 1értance varles to
°.fi-, the extent.that one 1s held COnstant whlle the other ‘.
’:lchanges._' . -

| Soc1o—econom1c status is one such envxronmen—7

tal varlable that has recelved extensrve attentlon in

*lthe research llterature w1th the conc1u51on that there

is . a marked pos1t1ve relatlonshlp between SOCLO—economlc'“

status and 1nte111gence test scores (Anasta31, 1958' E
Elley; 1961!.Hebb, 1958 Sperrozzo and W1lk1ns, 1959

: Te51 and Montemagn1,-l962- Tyler, 1953).' Related

'studles have also shown srmllar relatlonshlps between

soc1o-economlc status and school achrevement (Anderson,'.

. 1971), dellnquency (Scarfe, 1974) and varlous other 1‘
v1nd1Ces of “SQC1a1 adJustment"‘h These studles were

Pfurther conflrmed by Koubekova and Mlklova (1973) 1n

.an extens;ve study 1nvolv1ng 20 000 students.; They re—i_'

.ported that parents educatlon and occupatlon were both.

'81gn1f1cant1y related to thelr children s 1ntelllgence.

- '1vThey also noted that parents \occupatlon was an 1mpor— :f

8-



tant determlnant of. thelr chlldren s academlc success.

e o

Income per fam11y,>standard of housxng and cultural

'Settlng were also found to be related to academlc success. ‘

B A number of 1nstruments have been dev1sed to
asse5515001o—esonom1c status, one of whlch‘is the Bllshen
Index (1958).:;£hxs 1ndex or scale was developed from‘ '
J'data derlved from the Canadlan Natlonal Censés.v It is

o

'.jbased on occupation,,mean lncome,_and number of years of

:schooling. Olsen andDMacArthur (1962) have used 1toto
'determlne soc1o-economlc status of junlor hlgh school

,students 1ﬁ Edmonton. The Bllshen Index 1s con51dered to

be an objectlve measure of SOClO economlc status sultable

for use in Canada (Olsen, 1962) 9 ‘ 'f'éh ny

0 Y . .
R & t | . ) ' ' . ‘e
~ L : ’ : ot o @
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CHAPTER - III =~ =~ =
STANDARn_ pROGRESSIVE:MATRICEs .

hIn 1958 Burke made what appears to be -an ex-
' haustlve and crltlcal review of the llterature avallable
‘on the three forms of the Progre551ve Matrlces tests——

se @ .

the Standard Progress1ve Matrlbes, the Progressive-

o o Y o vttt

Matrlces (1947) Set I and II,_and the Qolored Progre551ve

vMatrlces.; Slnce this research progect was planned to u-

htlllze only the Progress1ve\Matr1ces thlS revxew w111 be

llmlted to that llterature whlch 1s relevant to that 1n-

strument The procedure w111 be to report on Burke s

summary and to update hlS reV1ew by" examlnlng the lrter-

o

-

ature from 1958 until the present."'

u

I, .'P'ESS_IVE MATR'I‘C_‘ES:- DEso.RiPTION' e

o

;yi@Iﬁ.- Aé %iewedhhy wésthyJ(1953)LthefProéressiueﬂﬁ'

. Métrices iSsh o : S : IR

| h_;,;.aﬁﬁoivefbal fea£~of'd‘perseﬁvé¥‘
capacity at the time of the test to
dpprehendfffgyres‘preéented for'hés'w
vohaervdtieﬁ‘ (Spearman 8 Prznczplev'
of Expertence) see, reZatzons Be-
tween them (Spearman s Educatton of
'Relatzons) Aand conceive the eorrel-"
vatzve fzgures complettng the systems
‘of relattons presented (Spearman 8,

Educatzon_of-Correlgtes), G-(p. 418) .

R 340



1t is furthr descrlbed by Westby (1953)

g;a test whlch 1s 51mple to. admlnlster, usually enthral—‘d
ullng, and generally acceptable tb “the- dull and clever,:;,
»the young and old, and the frlenaly and defen51ve.

'1The test is made up’ of loglcally de51gned patternsu =
(matrlces) Wthh serve %o measure what Raven (1938)

brefers to as "1nnate educatlve ablllty "y "educatlve .

°

_1ntelllgence . or s1mply "educatlon
: . Wechsler (1960) v1ews the Progre551vevMatr1ces
L‘_as an'excellent test of general 1nte111gence. He also
”.sees it as an ext%emely 1nterest1ng attempt at assess—_ hh
1ng 1nte111gence 1n that 1t is the flrst attempt at.

,fmeasurlng lntelllgence in’ terms of or through a 31ngle‘

'tlntellectual gunctlon--VLSual perceptlon.. Thls is a

”~..hmarked deparé;re from the Blnet tests and the Wechsler

itests wh1ch attempt to assess 1nte111gence thnough a var-
‘1ety of 1nte11ectual functlons such as memory,\know— -

"ledge, perceptlon, reasonlng, spatlal relatlons, etc.'
‘This departure is emphasxzed by Westby (1953) th {.r“

'istated.,;' .

The concerted attack by Spearman, §uitgA-
'and the Brztmsh 7g¢'school of - factor‘
'-analysts upon the empzrtcally composed

heterogeneous test as developed by R ’1i>_

anet and hzs Amertcan foZlowers se-‘

.



36
: {

faured tts ftrst zndubztably spectac—,

.ular success in. Raven 8 Progresszve

HMatricesm‘ : l:‘guf. S (P-‘413)'p A

The. Progre551ve Matrlces conSLSts of Sixty

a

‘de51gns or matrlces lelded 1nto flve sets (A B C.b'*

-vand E)- of twelve problems each. Each problem or.matrikl

i

L con51sts of - a network of loglcal relatLOns between two : f.>

-d1mensrona1 v1sual geometrlcal forms. Each matrlx has

"gap" wh1ch must be flllEd by the testee who selects

o

the correct ch01ce from 81x or elght alternatlves

t

‘:prlnted below the matrlx., The‘relatlons w1th1n the ' P

i matrlx usually allow for more than one method for anal—A

:;,yslnghthe,problem;; The thepes employed are- (a) con-'yvv—.

tinuods-patterns, (b) analogles between palrs of flgures,,
’h(c)‘progre551ve alteratlons of patterns, (dLrRermutatlons
.}of flgures,'and (e) resolutlon of flgures lntogconstl—'
,ltuent parts. - - | | o |
. Abstract reasonlng by analogy is descrlbed by
Carlson (1973) as the most advanced form of teasonlng_
:1n thatllt requlres’loglcal solutlons of the type ln-
.volved in the operatlonal solutlon of class 1nclusmon
Mproblems. Therefore the solutlon of Progre531ve ' |
:"Matrlces lS not made by conflgural symmetry or the—

Zimatlc representatlon (graphic processes) ‘but- through L

'the operatlon of multlpllcatlve cla551f1catlon.r'h
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Carlson (1973) concludes therefor% that the. test is a

'sultable measure of hlgher thoughf processes that de-

'(West and MacArthur, 1964 Meeker and Meeker, 1973)

37
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frlve from analytlc and lnte ratlnb operatlbns.

} The test is de81gned so/ as to produce flve

i

: sets each progre551vely graded 1n dlfflculty both be-

tween and w1th1n sets.' The flnst problem in each set

“1s 1ntended to be self—ev1dent and is succeeded by

.ﬂeleven problems of 1ncrea51ng dlfflculty.. The 1tems

/

"and sets are of a suff1c1ent range of complexlty to
1dlscr1m1nate in a short testlng tlme a sample of . the
-general populatlon (Westby, 1953) . A flnal character-

.1st1c of the test lS thdt 1t 1s con51dered to be cul—“

thrally reduced 1n that it tends to reduce the lnflu—

ence of formal academlc tralnlng, language development,

asoc1o-econom1c background, and cultural “deprlvatlon

o

'd II. PROGRESSIVE MATRICES'” HISTORY AND USE

It was the work of Spearman and ‘Burt w1th

thelr concept of a general factor of 1ntelllgence that

could be conSrdered the orlglnatlng stlmulus for the . e
3development of the Progress1ve Matrlces by Raven

' (Burke, 1958) _ The- test qulckly grew to be. the most

w1de1y used of Brltlsh lntelllgence tests in that 1t :
was admlnlstered to over three m;lllon members of the

mllltary durlng the second world war. Its use 1nA

@ . E

v

)
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North Amerlca has been comparltlvely 11m1ted.f Howeuer
i .
: 1t is prov1ng to be lncreaslngly useful 1n rac1a1 and
cross cultural studles as;a measure of general intell-
‘;ectual potentlal (Jensen, 1859 MacArthur, 1968 a,
Sperrozzo and Wllklns, 1959) Tesm and Montemagl (1962)
’have also compared soc10~econom1c status and 1ntelllgence
using the Progresslve Matrlces.f Burke (1958) reports
it as hav1ng been exten31vely utlllzed in research,w1th
}speC1a1 groups such as-ithe deaf,\the cerebral pa151ed,

‘_mental defectlves, psychlatrlc patlents, Chlld guldance

‘ cllnlc patlents, unlver51ty students and apprentlces._
’.111. PROGRESS_IVE MAT,RICES: ; CONSTRUC.T' VALIDITY

Raven s (1940) orlglnal purpose”for des19n1ng

the Progre551ve Matrlces was to develop a test of a i
person s‘"present capac1ty to .form comparlsons, reason
'ﬁbby analogy, and develop a 1oglcal method of thlnklng re-
gardless of prev1busly achi?%d 1nformation o Other
.Engllsh péycholog;sts notably Spearman (194&), Vernon- ‘

(1947) and Vlncent (1952) view the Progre351vé“Matr1ces
‘as perhaps the purest test for measurlng "g". -West |
-and MacArthur (1964), Rattan and MacArthur (1968) and
'MacDonald and Netherton (1969) relnforce tﬁls oplnlon' e
v w1th thelr flndlngs that the test whlle not belng cul— |
-'ture free can certalnly be looked on as a culture reduced

test and thus an acceptable test ‘of g" leoldl (1948)

found that the Progress1ve Matrlces was culture reduced

y



in that it d1d not depend to any large extent upon the
educatien .or the,. amount of 1nf0rmatlon possessed by
the subjects.‘ Burke (1958) however does not feel that

”proof ex1sts to show that the test . 1s a pure measure of

jSpearman s construct of "g". . S .

Burke (1958) notes that the hlghest correlatlon, N

found between the Progfe551ve Matrlces and other 1ntel—

2

llgence tests was 86 W1th the Terman—Merrlll. Thls.

',was reported by Raven h:LmSelf in 1939._ Smlth (1958) ,

in a more recent study w1th exceptlonal chlldren found

a correlatlon og 74 between . the Progre551ve Matflces

’and the Stanford Blnetp -Smlth who V1ews thls as a mod_a

o

-erate to hlgh correlatlon is relnforced by Sltkel and

AMlchael (1966) who report a correlatlon of .65 between"

o

the Stanford Blnet and Progre551ve Matrlces which they

flnd to be’ sxgnlflcant.v "¥

The correlatlons betw#en‘Progre551ve Matrlces
nd the Wechsler tests are. very 51m11ar to that wthh
was reported between ‘the: Progressrve Matrlces and the
Binet tests;'oBurke (1958) in hlS rev1ew c1tes re-
h.‘ported correlatlons.of .75 and .74 w1th°full ;cale :
scores on the. Wechsler tests. McLeod and . Rubln (1962)
‘ifound slgnlflcant correlatlons between the WAIS and the:

Progre551Ve Matrices of 58 on. the verbal scale,»ise

h on the perfo{hance scale and 67 on the fulL scale: score.

*,In a later study Purl and Curtls (1971T report corre~

x}atlons between the Matrlces ‘and’ the WISC subscales



‘ o | R n'_ SRS 10.

hl

‘Of .45, .60, and"58‘ S o

o Studles conducted’ by MacArthur (1968 -b) suo—
gest a p051t1ve relationship’ between the Progressrvea
";Matrlces and certaln other group tests of mental abll-
“1ty:- These 1nc1ude the Safran“Culture—Reduced-Intelllgence
Test,‘Cattell‘testfof "g" Scale 2, and some subftests

. of the,Lorge—Thorhdike nonverbal Intelligence Tests,'u

o N

Iv. PROGRESSIVE MATRICES'

: CONCURRENT AND PREDICTIVE VALIDITY

‘Up until 1958 ‘the available correlation data

<
/

Olndlcate fairly good concurrent and.predictive valid-
.'lty for. the Progre551ve Matrlces (Burke, 1958) ' In‘ s
-more recent studles West and MacArthur (1&64) and ‘

' »MacArthur (1968-b) report that the Progre551ve Matrlces '
'.shows a moderate relatlonshlp with concurrent school '
‘achlevement Burke (1958) also found abundant ev1dence

'.of concurrent validity for the Progre551ve Matrlces.‘

He found that it was able to dlscrlmlnate over a wide

range of groups whrgh dlffered in lntellectuai‘capaCLty

’ as determlned by a- varlety of criteria. - ‘Rattan (1966)

in hls studles of Canadian natives noted ‘a moderate

relatlonshlp between the Progre531ve Matrlces and current
school achlevement.’ Giles (1964) also found the test to
have a con51stently hlgh valldlty correlatlon Wlth

u

achlevement crlterla.
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V. PROGRESSIVE MATRICES: RELIABILITY

:While.Burke‘COncluded that the Progressive
rMatrices does'not have: a convincingly hlgh coeffi—'
cient of rellablllty, Foulds and Raven ' (1948) report
flgures of .93 for late teens whlle Raven (1940)
‘clalms a rellablllty of 88 for chlldren. Slnce Burke
_came to his conclusron Rattan and MacArthur (1968) have'~
"found. the test to‘bebacceptably rellable over three and
'four year perlods and West (l962¥ found it to be more
stable than conventlonal tests over a. five year perlod
\ These results reafflrmed Olson s (1962) observatlon that
-the Progre551ve Matrices tended to be falrly constant |
‘over a four year perlod Elley (1961) ClalmS that.the
’ 1nstrument produces reSults that are at least as stable,;

if not more so than an 1nte111gence quotlent obtalned

‘from the Callfornla Test of Mental Maturity.'

VI. PROGRESSIVE MATRICES; 'NORMS:

L4 .

Percentlle norms are prOV1ded for the Progressive
Matrlces for each half—year 1nterval between elght and
_fourtéén years. No norms are avallable for the years
between 14 and 20._ Thls in 1tse1f llmlts its use w1th
‘a large proportlon of junlor hlgh school students.. The
avallable nOrms are based on Brltlsh samples of 1, 407
chlldren, l 680 mllltary personnel (male) and 2 192

o

c1v111an adults.‘ Use of the test in several European



42

:Countries suggests that existing\norms ar;.adequate,
‘Studies in.a number-of‘non—European?cultures, however,
haye raised doubts about .the suitability of existing
norms for groups with'backgrounds differing from the
original normativeisample (Anastasi, l968;jGreen and
‘Ewert, 1955). Y

A number of authors have Cnutloned agalnst us-
ing the ex1st1ng norms in a North Amerlcan urban settlng
(Anastasi, 1968; Westby, 1953)* ‘Raven hlmself suggests
that hlS sample of Chlldren might have been of 1ower
average lntelllgence than would have been found in large
urban settlngs (Green and Ewert, 1955) . Burke (1958)
and Magary (1967) also guestion the 1eg1t1macy of apply-’
_ ing Raven' s norms to dlfferent populatlons. ' .

- ~In a more general frame of referenceﬂWestby,
f(1953), MacArthur, (1965)- Rattan and MacArthur, (1968)
'and Wechsler (1960) all p01nt out the pOSSlble errors
that mlght result 1n applylng a. set of norms developed
. on one populatlon to a second perhaps dlstlnctly dlf—
ferent, populatlon. Anastas1 (1968) relnforces thlS"
‘posltlon when she p01nts out the value of developing
istandardlzed norms' for more narrowly deflnedopopulatlons.

| Cronbach (1960) notes that norms quickly become
obsolete due to an rncrea51ng level of educatlon and : |

on-going soc1al change. He further points out that the

most*useful norms are those that permlt the comparlson

?
or
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- of an 1ndiv1dua1 w1th hls companlons ‘and competltors.

Cronbach (1960) arso suggests that the only falr basis’

-for comparlng schools 1s to judge each school against

schools w1th 81mllar organlzatlon, 51mllar currlcula,

“and simllar promotion policies. He feels that pub—

, llshed norms are rarely based on meanlngful population

.and long term research 1n the areas outllned.

!

segments.

Westby (1953) suggests that perhaps the log—
/

ical procedure for the use of the Raven, and,;ndeed for
any testing program, is to construct norms reglonal to
tﬁe populatlon for which the 1nstrument is belng utlllzed
He feels, and thls is also 1mp11ed by Raven, that there
are pltfalls in drawing conclu51ons from’norms whlch
have been constructed other than on the specific pop-
ulation in questlon. MacArthur (1965)ﬁemphasizes.this-
p01nt when he explalns that a testlng 1nstrument must
have approprlate norms or be amenable to the productlon
of norms.' Rattan and MacArthur (1968) further suggest
that because condltlons vary so much from one area to
another that there could be an equal varlance in pre-
d1ct1ve valldity on spec1f1c 1nstruments._ It can- be;

seen from the foreg01ng that most assessment 1nstru-

ments, 1f they are to remaln v1ab1e, demand on-goxng'
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v . .
VII, CONCLUSION

.

-

In co%plusion%oit,appears that the bulk of

. o Q

the available literature’suggests that the Prqgressive
" . . [o) .

3

Matrices has acceptable vélidity and, rekiability as a
¢

test of present intellectual funqéioning. Its increas-

ing uéilizaﬁion with Canadian Aative gppulations re-
-‘afgirmé it as a cultureJ%eduéedﬂyest wﬁich is easily

and effigientfy administéreﬂﬁ,hd‘scored. cIt;-fs qués-
_gioﬁable, however, if ﬁhe'norﬁ% develdped‘py Ravénl .

ould be applicabile to childfen:in“a North American
: : ) _ . T a

ban setting. T oa,
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METHOD LOGY AND EXHFRIMEN%%L DESIGN

: The ‘prim

. C 'I‘ER v

24
T o~ g®s
3

K

SIS T L

ry- purpose of thls research progect

‘was to develop a table of norms on the Progre551ve f

Matrlces that would be. appl;cable for use w1th the junlor~

hlgh school students in nhe Edmonton Separate School

N-....

' and Ewert (1955)

. six: months prev1o§?&y

' s1stently score

~

‘System.~ Based on the comments oﬁ Raven (1940), Green

and Anastas1 (1968) 1t-was hypothe—.a e

.51zed that the st dents in the current study would con—

hi gher than those En tbe Raven study.

J‘.
. > P N
’Hypothe51s I stat d operatlonally W$E*A‘ R ;u,»§;
‘. ) LB 3 ; . . . ‘,}
" H,  The tw dzstrzbutzons/dzd nei arise, v ‘
] / : ” . l . :_ ) i .Aa
thréugg.random'sampltng,,from the ,:$~ s
o same p pulatton § .
o - oY el
.HYpothesis I stated 1n “the- null form was: Ll 2
| ) : & ;gi’-’ Y :
Ho - The two dLstrzbuttoms arose by &; E e
. . e
random s mpltﬁgvfrom the same B
populdtz n.oo o

- s}
b -

on the Progressﬂve Ma %&ces and the results tueY obtalned h;”

>n. standard;zed readlng and‘w

arlthmetlc achlevement tests.» The second valldatlon

. ~Dj : o

04
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s U T
study’was between. the-results’obtained by the grade

e

c-"e;Lght students on/the ProgreSS1ve Matrlces and - on the
:;_ L Canadlan Lorge Thorndlke Intelllgence Test "The two
tests were wrltten w1than three months of each other.‘

LR thlrd objectlve of the study was to note the
_ relatlonshlp betééen the results obtalned on the

o ;Progress1ve Matrlces and the soc1o economlc status of

i
\

o the students. Based‘on the iqpe901ng llterature ref:'
"v1ew lt was - postulated that soc1o-econom1c status

< . /

‘ would have only a mlnlmal effect\on students'“perform—‘ f'd

N o

>v$ ance on. the Progres31ve Matrlces.‘ o

lv-_;:tx;_ : The fourth objectlve of the- study was to examlne

. - e

2Athe Progre551ve Matrlces 1n a cross cultural siétlng.

The purpose of thls aspéﬁt of the progect was to de—
termlne if there wasQa slgnlflcant dlfference between

or

<
: the scores: obtarned oﬁ the Progres51ve Matrlces by a

sample of natlve students éhd the scores obtalned by

. &
v*" <

the non—natlve sample. It was assumed that because of

<

the reputed culture reduced aspect o?*the Progre551ve ; ot

Matrlces that there would not be a signlflcant dlff%r—

)

ence between the two gr&ups.,
) : - »_,//4 - . ) ]_L- . L I P
_-s “c;v’4._~‘ ) o I- SAMPLE "/f.‘-- -~
: co : . . ;.;‘.'}-‘v i -7,

The subjects used in thls study Wame se;ected

-

essentrally from the grage seven, erqht;and nlne ;tu—f

.

: ‘vn—\;"‘ . ? ‘g\‘\“.o
dent populatlon of a lar ,e-aupported urban :

- - ) M . . . . - I “ . e T
i g . S . . C . e whos P FEEE. R S
?T. e . H 95 . . L L. PR - o 2 . B . ] Rl
: H g . . . . . . R
- LN
. L 1 . 4

:
N : o sl

L lé:»‘
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H 3school System.f The school §ystem has a total enrol;ment
°o A

a"
2

' of sllghtly 1n exq@ss of" thlrty thousand pupiks. _ he,-

=ﬁlsampleb although selected by age,vlncluded approx1mate- o
. “ A ao N v. : e
11y ten percent of the students ln each“ unlor hlgh D s

'.school (gnade seven, elght°and nlne) ln éach pj %&e .

Atwenty—nfne schooLs 1n the system which haS<gun10r
o B .o o e Yo, ©
@9 &

_f.hlgh school studeﬁts. -The sublects 1n each schaol and
q1n each grade were randomly selected_from the alpha—' ‘

o ° 0 o °

¢< BetlcalLy arranged gradelllsts u51ng a sQanard table . L

8 .

of random numbers (Lordahl, 1967) ik’ 9*5' o q.to a -
* f o ;FoA total of 764 students w%s 1nvolved ln the‘ ;iﬁ e .

oo develOpment of the°age normg wh;ke 736 students weré

i nvolved 1n the development of tﬁe grade norms.f'Aﬂ R

C

57' small numbe: of twelve Yean old students ia gfade slx

o e 6'9

'A* selected A two level samﬂdlng procedure as suggested

LT

by Lpfd (1959) w%s utlllzédsln the selectlon of the LT,

gréde smx and grade ten stpdentsech}:.;i °;a o Duog!(reéi"
: ro 7] - o ) B R . :h
'““fcf'fioh, eThe majeflty Qf the pOPulatlon of natzve Stu-"“ B

e dents 1n the twenty-nlne junquahlgh schoqls v151ted

° B .

made up the natLNe sample used 1n the study. géhe:‘ g};u’ m:~
,% -&"ld »_'t' - s EX e B B e

et hundred and s;x natlve students were 1nvolved.o v S e
‘ £l o a,, ER P « ¢ { ’ e R . : - °

F) o - N © o - . ©. . © - R

o SO, SR . 2

< N ; a o Y ° ma o ry " -
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'I1.° INSTRUMENTS
N W fRavé%@Progpéssipe,Matrices e e
3 _ IR PR

ﬁf'"~.g?“”‘” The Progre531ve Matrlces is-a nonverbal,

0

dulture—reduced test whlch measures‘a person s capa01ty

a Y Y

to form comparlsons, ‘to, reason by analogy and to thlnk

s waloglcally regardless of preV1ously acqulred 1nformatlon

-« o

d*‘d(Westby, 1953) rt Ys reputed to be a- measure of gen—‘n

5'5 "eral 1ntellectual abrllty (Burke, l?SB-'MacArthur 1965
P 2Vernon5 1947--V1ncent 1952).. . :“‘ o S
'5;,,d‘ Bw aCanadzan Lorge Thorndzke Intellzgenoe Test 2
"“. " q" : ! '2:“ ) - - . . ' “‘ Y -0 o .
.2 S e :“;g- B °The Canadian LorgeLThorndigg Intelllgence Test

e
0 P »

was the crlterlon w1thowh1ch the grade elght Progressive

J;“ e= Matrlces was valldated It ConSlStS of a series oﬁ

L@ s o

o

fﬁ tests of abstract 1ntelllgence whach is de51gned to

: 'measure an‘and1VLdua1 s abllrﬁy to work w1th 1deas and

o ~\§'to form pr 1dent1fy relatloqshlps among 1deas. ;The“ ’

o

test cdn51sts of a verbal and a nonverbal battery. #The-

:°verbal batterg 1s made up of flVe subtests- Vocabularyf

oL o %a 3

20
s . o 0 o

‘¥€l°;“ Sentence Completlon, Vérbal Cla551f1catlon, Verbal

~_?“ Analogy and Arlthmetlc Reasonlng.. The‘napverbal bat—'

.-

tery con51sts of Figure Analogres, Flgure ClaSSLflcatlon,‘
. o 'and Numerlcal Relaxlonshlps. erght, Thorndxke and
'{”afr Hagen (1912), clalm tha;ﬂthe two batterles 1nVolve

tasks that con51st of the follow1ng types of 1nte111—
gent behavxor* _ ;t;: R a-'“fy» ‘,’ﬂ”O, R
o e e T T T e T e

° E < . g .




1. deallng«w1th abstract concepts

'2, 1nterpretatlon and appllcatlon of symbols',

13

__3{ formlng relatlonshlps betweep concepts and
symbols v f . S .
_4; fleleLllty”ln the organlzatlon of concepts‘

Nyberg (1969) reports a rellablllty of 0. éshfor
both the verbal and nonverbal batterles. He also. notes
that the Canadlan Lorge—Thorndlke qpmpares favorably ‘"mj
Wlth other-tests 1n predlctlng academlc achlevement of-

dmonton Separatechhool chlldfen. Churchlll and Smlth
(1966) report a valldlty coeff1c1ent between ‘the.
Stanford Blnet form L—M and the Lorge—Thorndlke verbali

"Tand nonverbal batteries of 0.79 and 0. 65 respectlvely._f ;Kk
- They also found correlatlons of 0.84 and 0 65 between the} \_Qv,'
‘Lo;ge Thorndlke;;erbal and. nonverbal sectmons and the" ’ ;
51xth grade Towa Test of Ba51cogkllls. Neufeld«(1973)

reports 51gn1f1cant correlatlons between the Wechsler.

Intellxgence Scale for Chlldren and the Lorge—Thorndlke

 of 0.74. Whlle she did not flnd‘much communallty ‘be- -

[

‘tween any of the subtestg,she dld conclude that elther -

tést couldébe“used to obtaln an “over—all“ 1nte111gence

,'score.-=

cC. Standard{zed Achzevement Tests ’
. R

The two standardlzed achlevement tests whlch
. o o o £
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2

were utilized as the criteria in. validating the grade_~

 seven Progre551ve Matrlces were the. Gates MacGlnltle

. Reading Test - Survey D (Gates & MacGlnltle, 1965) and .
l‘the Wlscon31n Contemporary Test of Elementary Mathemaffcs.
:(DeVault Fennema, Neufeld & Smlth 1968+«w—These two
_tests are glven tp all grade 51x students in’ the
’Edmonton Separate School System as part of thelr reg—l
-ular testing pProgram. The mathematlcs test has ‘re-—
5ported measures of 1nternal consxstency ranging from l//

" 0.88 to 0 91 and a valldlty coefflclent of 0.75. . N%f/t
_;ev1dence of valldlty measures 1s avallable for the

readlng test however alternate form’ and spllt -half’ re-'

llablllty ranglng from 0. .78 to 0.89 are reported
D. .Blishen “Index

Soc1o-econom1c status was determlned through
the use of the Bllshen Index (1968) ThlS 1nstrument

. J;,

lproduces what is eon51dered to be an acceptable measure'
of soc1o-econom1c status 1n Canada (Olson, 1962) -
..Bllshen (1958) reports a mean. correlatron-of 0. 85 be—’:
tween hlS Canadlan 1ndex and 51m11ar s;ales standarlzedrf
'1n Great Brltaln, New Zealand, Japan and Germany. @A jl
sllghtly hlgher correlatlon of 0 94 was noted w1th the
o Natronal Oplnlons Research Centre Index developed by

. Hatt (1953). B

o The SOC1o~econom1c status of a household 1s



Se s
. narmally determined:by recordino the occupatlon of the‘g
ifather and comparlng it to Fhe 1ndex as developed by
'Bllshen. Where there was no father in the home the
"mother s occupatlon was noted

III; oATA COLLECEION
All of the pr1nc1pals of the twenty—nlne

schools were contacted and their co-operatlon obtalned
" for the selectlon and'testlng of thelr junlor hlgh
'schoolnstudents;“ The selected. subjects were tested 1n
‘groups of from nlne to thlrty students dependlng on. the
school 51ze.' The group.method of test admlnlstratlon
has been reported prevxously and found to be rellable
w1th no 51gn1f1caﬁt dlfferences between group and 1nd1v—v
sldual scores (Green and Ewert 1955)'»-Selected students-
7who were absent durlng the lnltlal testlng were tested
‘on a return v131t to the school. Those students who
,had moved ' from the school -were not replaced through
:further selectlon. A total of forty nine students -who
“were selected were thus not 1nc1uded in the study.
Each'student was seated at an lndLV1dual~de5k

‘and prov1ded<W1th an 1nd1v1dual test booklet and a .

separate answer sheet (Appenﬂlx I). Standardlzed

“~lons were glven as outllned in the Gulde to'

the Progre351vb Matrlces sets A B CD an%fE ‘(Raven.,.

1938).; Aumax1mum time perlod of one hour was allocated

d
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e I AIV.‘ DATA ANALY'SIS' LT

All the data were analySed uslng the 360/67

Computer at the Unlver51ty of Alberta.‘ The prellmln—

ary analy51s of the Progre851ve Matrlces results

’ showed by six . month 1ntervals and by grade- the number
'of chlidren tested the range of scores, “the mean score,

. the standnrd dev1atlon and the Varlance. The raw scores

obtalned were converted to percentlles u51ng computer

program *SPSS - (Statlstical Package for the Soc1al

,ScienceS); The percentlle norms,for the-raw scores
f'were Ilsted by age and ‘also by school grade.~ S
These . were compared to’ Raven ‘s percentlles u31ng a

lKolmogorov Smlrnov Test of Goodness of Fit - (Gullford

!

'.1965) and the relatlonshlps noted. A thlrd table of

norms was developed by converting the age percentlles

into dev1at10n intelligence scores. Finally a measure

-

of internal'consistency was calculated.using the Kuder-

’.Richardson‘formula 20 (Ferguson,31966)."1n the second

part of the study the Progressive Matrices raw scores

obtained by the grade.eight students were'comparedfwith

their results.on-the-Canadian Lorge—Thorndike Test by
”computing‘a Peaggon Product—moment correlatlon coeffl—'

'cient.' In llke manner, the raw ‘scores obtalned by the

grade seven students on: the Progre531ve Matrlces were

o



compared to ‘their. results on'the Gates MacGinitie -
Readlng Survey and on the Wlscon51n Contemporary Test:

~‘of Elementary Mathematxcs; A thlrd correlat10na1 study

1

was conducted comparlng the raw scores obtalned by all *

students on the Progre551ve Matrices and thelr socio-
Aoeconomlc status as measured»by the Bllshen Index. _Allf
correlatlon qoeff1c1ents were.calculated.u51ng computer
program DESTO 5. | “

The flnal aspect of the study examlned the dlf—
:ferences: 1f any, between the performance of the natlve
-and the- non—natlve subjects on the Progres31ve Matrlces.-
This was accompllshed by calculatlng the level of sig-
'nlflcance of the dlfference between two means for 1nde—

pendent samples as outllned in Ferguson (1966). A

- twoftalled'test was employed,



CHAPTER V
RESULTS -AND CONCLUSIONS -
I. NORMS
-VTheuresearch reported;here deals with four sali-
ent aspects of-the Raven Standard Progressive MatriCes

. Intelligence Test: normative data of the matrlces, val- " |
. . .
1dat10n of the matrlces, soc;o—economlc status and the

'.matrlces, and cross cultural testlng with the matrlces.

. This chapter reports the results and conclu31ons of the -
research conducted whlle the followxng chapter deals w1th'
i_the 1mp11catlons<of these results and.the.recommendatlons
steﬁming‘from the_results; ‘As statedhin'chapter four‘the

. primary.purpOSedof this project Qas to-develop norms for

’ the'Progressive’Matrices that would he applicable~éor |
use«with'the junior.hlgh schdol students(.that.is,:those
'studehts_ln grades seven, eight and;nine in'the Edmohtoh )
Separate School System. These students cover ; chronolo —és'v

»
“6‘
o}

ical range from approx1mately twelve to flfteen years in-

K

age. - Three tables of norms have been developed-

»

Table T:?. Grade norms for seven, ‘ght and nine

expressed in percentiled.

Table IT: Age norms'fbr'twélpe, thirteen, and fourteen N

expressed in percentiies :
Table III: Age' norms fo‘r tweklve, t?;-_irteen, and fourteen
 expressed as deviation intelligence scores with

‘a mean of‘iOO and,aastandard deviation of 15;‘



TABLE I

Percentile Norms For

°

=

Grades Seven, Eight and Nine

Raw T o
Score Grade 7 Grade 8 Grade 9.
20 '

21 7
23 -1 - . T
24 -1 - - -

- 25 2 - -
26 3 . o = -
27 3 - o=
28 -3 1 1
29 4 2 1
30 4 2 1
31 7 2 1
32 .9 -2 1
33 10 4 L2
34 12 4 4
35 - 13 5 4
36 16 7 N
37 19 8 6
38 20 9 7
39 24 11 10
40 27 15 11
41 32 - 20 15
42 38 24 17
43 44 31 ‘ 23
‘44" 50 37 28
45 60 41 33
46 64 49 38
47 70 53 45
48 76 60 52
49 . 82 67. 60
50 86 75 68
51 90 80" 73,

52 95 86 79
53 97 90 . 84
54 98 95 90
55 99 99 95
56 - 99 99 98
57 - T 9.
.58 - - 99
59 = - -
60 - = ’

55



* TABLE II

Percentilg Norms For. o

Ages Twelve, Thirteen and ?urteen

56

e
" Raw , ] R
. Score Chronological Age
. . . o 'x.?" . . ) .
12-0 . 12-6 . **13-0 ~ 13-6 . 14-0 : 14-6
. 12-5 . . 12-11 . 13-5 - 13-11 14-5° 14-11
20 ‘ ' :
2]: [
22 o .
23 1 - - - - -
24 1 - - - - -
28 1 - - .1 - 3
. 261 .2 1 , S 1 — 3
27 3 S 2 1 1 t- 3
28 3. 2 1 2 -, 4
29 3 2 1 .3 - ‘4
30 4 2 2. - 3. 1 T4
31 7 3 2 3 1 4 -
32 - 8 .6 3 3 2 5
33. 10 8 3 4 2 6
34 12 8 .4 6. 4 8
35 14 9 - 6° 5 8
36 15 11 7 6 -9
37 18 12° 11 8 8" |10
38 20 14, 13 10 .8, 10
39 24 16 .15 11 14 . 11
40 26 21 21 13 " 18 © 12
41 31 26 .24 15 25 13
42 37 32 28 20 28" 14
43 42 38 37 25 34 22
44 47 45 44 30 ‘38 26
45 58 52 - 48 36 41 33
46 61 57 55 44 - 43 41
47 70 62 59 48 48 - 47
48 . 77 70 63 55 54 55
49 82 79 67 64 . 62. 62
50 86 82 77 S 71 69 69
51 90 87 .84 73 74 74
52 96 91 87 81 .80 ‘80
53 . 97 94 92 86 84 84 °
'54 99 ° 98 - 97 91 .90 " 90
55 99 99 99 98 94 94
56 99 99 99 99 98 - 95
57 = - - - 98 98
58 - = - - 99 99
59 - - - - - -




TABLE III.
Devigtion Intelligence Scores for

Ages Twelve, Thirteen and Fourteen

Paby a

57

I

" Chronological Age

12-0  12-6  13-0  13-6  14-0
12-5 .- 12-11 - 13-5  13-11 14-5

.o

f
-
I
]

14-6
14=11
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Measures of variability were calculated for
the grade scores and for the age scores. The number of
subjects, mean, range, standard deviation and variances
of the grade stores: arq;recorded in Table 1IV.
" A measure of lnternal consistency ‘was also
O' calculated for the Progressive Matrices at each grade
level usdngea‘Kuder-RicQ&rdson formula 20 (Eerggson, 1966).
A K-R 20 reliability‘coefficient of 0.86 ‘'was obtained at
~the grade seven level; 0.82 at tﬁe.grade{eight level; rand
0.88 at the grade nlne level Based on guidelinesrout—
llned by Guilford (1965) these flgures which are also
shown 1n Table 1V suggest that the Progre551ve Matrlces
has acceptable rellablllty. These flgures al‘ghe?mpare
favorably"‘to those reported earller in thlsi;rd? by Ell'ey

(1961), FOulds-and Raven_(l948) and Rattan
. - . - .

\MacArthur
.-f? L

.- (1968),
(;96%?’

- TABLE IV

Grade Norms Variability

| crade| m Mean k?nge'ls.bf Variance’ K—RAEETT
R 249-\45133;,' 44 "7.12f 50;71 0.86 |
‘fs. ;248"46.23* ° ‘38 6. 01 36.09 0.82
‘9 | 239 ‘47.34 j © 46 ,‘g;sa : 43;26;' ‘ 088

—7

- In 11ke manner the numbeéer. of subjects, mean,
. : - &
range, standard dev1atlon and varlance of the age scores,

are summarlzed in fable V. : o ' ~

.



: 5 \ o
o -3 1
© fage Norps Vhriability B

"

..

~che bW "Mean‘ ‘ﬁaiée' S.Di&i‘va;{&nce -
a-0, | oLl
o 7P 137 43.59 . 34 €.72. -, 45.17¢.
[EREEL e T

12-6.0 |, - 3f§»» (I o R
. . }|{l108 -44.60 -.44- 6.72. 45.20 1. R
212-11 - o SN N

*r

<y

4

Ty lire9 45.53 28 . .5.95  35.44 | .
13;5’- o ‘ ,” . ) ’ . " .‘ - : ’

e’
r

. . Y|123 46.81> 38 . 6.53 = -42.62 oo
A I T B N ' T TR P

] 14-0" e - e,
e Y. [133 46.65 43, 6.75 . 45.48
» 14-5; e _ Qo

S 14=6 | R
o, Ylr1aa 46.81 46 . 7.68  58.91

“vn = .
et

A comparlson was’ made between the age norys re- ¢

L3

vported by Raven (1938): and the norms developed in thlS

study. ThlS comparlson 1s chaxted 1n Flgures IV v, and

.

_VIdfor ages twelve, thlrteen a;d fourteen respectlvely.
Exanlnatlon of the flgures shows that Raven s norms - &
essentlally parallel the norms developed in this pro;ect
Use of the Raven norms however, con51stently results 1n
a hlgher percentlle placement.“ This dlfference ranges
'as hlgh as 26.8 percentlle p01nts |

. . o
S ) 5.
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In order: to assess the degree of‘difference
jbetween{the two frequency dlstrlbutlons “the Kolmogorov—
dSmlrndv'Test of Goodness of Flt was’ applled (GUllfOId,
_1965). Using a one—talled test 1t was found that the
“dlfferences between the two dlstrlbutlons were slgnlf—.

o -lcant at the 0 001 1eve1 for the grade seven and elght

idstudents and significant ‘at the 0. 01 level for.the

'grademnlne‘students. " These results whlch ‘are summarlzed

A
~

oin” Table VI necessiﬁated acceptance of_Hypothesms I-

,H;r ) The two dzstrtbutwons dzd not artse,
through random samplzng, from the
same popu%atzOn., - )

,Conversely,,the null'hypothes;s was_rejected.'

N TABLE;VI

KoZmogorov szrnov Tést of Goodness of“Fit

¢~ . o  Between Current Norms and Raven Norms'
, ' A

SR o Cnffentynorms - Grade 7 Grade 8  Grade 9

o

. o RavenvNorn . - ” _
Grade 7. | 33.44% o |
: _1Gra§¢?8 I -v;7;55#.v ..  o -‘
. Grade 9 N 13.61%
| * 5ig. at » < 0.001 B
o sty ab p.< 0.01
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II. VALIDATION OF “THE MATRICES

o

-

' In the,secondgfart of this study measures gf

Valldlty were calculated for4~

J Y,

‘ concurrent,and‘construc

the Progres51ve Matrlces. The‘Gates MacGlnltle.Rmaa?pgm,
- s"* )
. Test-Survey D and the W1scon51n Contemporary Test of
: .'f -
Elementary Mathematlcs were used as the crlterla for .

assessing concurrent valldlty A Pearson product-moment

o

r;correlatlon coeffmcxent of r=0. 45 was noted between ‘the
Matrlces and the readlng test.‘ In llke manner an r—O 59 6
was recorded between the Matrlces and the mathematlcs
test.l Both correlatlons are con51dered s1gn1f1cant. y
l | These results show that the Progre551ve Matrlces

has acceptable condurrent valldlty (Gullford, 1965).

F

. 'ThlS conclusxon is con51stent w1th those reported by
“‘“Burke '(1958), MacArthur (1968- b) and West and MacArthur
(1964) - The hlgher correlatlon noted between the
Progre551ve Matrlces and the mathematlcs scores can be
.explained by the hlghly analytlc ndture of the tasks in-
hvolved (Carlson, 1973, leoldl, 1948). This 1s opposed
'Ito the essentlally verbal stlmull tasks that are in-~

12

volved in readlng. A 31m11ar 1nference was ‘made by
A:Blumenkrantz et al (1968) when they stated: .
5I¢ ig to be expected bhat P. M., a

nonverbaZ measure, :gg%ld correlate_

somewhat Zower with Readtng and

(p. 933)




dProgre351ve Matrices.
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The criteria used in calculating constriuct
va11d1ty measures were the verbal and nonverbal batter-

ies of the Canadlan Lorge—Thorndlke Intelllgence Scale.'

: 051ng the procedure noted above an r=0.34 was found be-
tween the Matrlces and the verbal scale whlle.an’r=0,6l
- was found between the Matrlces and the nonverbal scale.

The correlatlon coeff1c1ent of 0. 61 between .:‘

the Progre551ve°Matrlces and the- nonverbal battery g
s1m11ar to the correlatlons reported. by McLeod and Rubin-

(1962) between the Matrlces and the performance scale

of the WAIS. - The same authors however report markedly :
higher correlatlon between the Matrlces and the.verbal

" scale of the Wechsler test: than the 0. 34¥found between

the Matrlces and the verbal test used rn this study.

- This lower correlatlon can be egplalned by the ma]or

empha51s in the Lorge—Thorndlke ‘'on past, formal, verbal

ulearnlng i.e. cultural and- env1ronmental factors 1nvolved

in formal eiucatlon.,-It 1s suggested that thlS is much

fmore pronounced in the Lorge-Thorndlke than in the

echsler Tests. Thls»results therefore 1n a lower cor-

°

'_relatlon between a culture-loaded test such' as the"

¢

Notw1thstand1ng the forego;ng the reported

e

¥

A Lorge-Thorndlke and ‘a culture reduced test such as theCVV,



lends ctedence to'the'cqnstruct validity of the Matrices.
' This conclusion is in essential agreement with the con-
clusion drawn in chapter three regarding the'test's

‘construct validity.'»The correlations calculated . are

hsummarized in Table VII.:
TABLE VII
Pearson P#oduct—Moment Corrélations
Between fhe'Progressive Matrices

And the Validation Criteria

Reading Mathematics CL-T =~ CL-T .
T s : :Verbal N.Verbal

“p.m. | v oo0.a5 . o.59 - 0:34-  0.61

CIII. SOCIOFECONOMIC.STATUS»AND THE-MATRICES

’

The thlrd sectlon of thls prOJect examlned the

'relatlonshlp between the Progre551ve Matrlces and" the
isoc1o—econom1c status of the " students by calculatlng a
Pearson product-moment ‘correlation coeff1c1ent.\ A

~Is:L,gnJ.flcant correlatlon was found to exlst between the
Progre551ve Matrlces and SOC1o—econom1c status for the

o

grade seven and elght students but not for the grade

)

.hine students. " These results are summarlzed ln Table‘

VIII.,
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TABLE vIiIT . #
Peanson.Product—Moment correlations

Between o \

The Progressive Matrices and theABZiehén Index

P.M. Grd. 7. P.M. 6rd: 8® p.M, Grd.9

Blishen - 0.16 ... 0.30 - .0.00

1

While significant correlations were noted be-
tween the Progre551ve Matrices and the 50010 economlc
dstatus for both the grade seven and elght students these
are: not con51dered to be substantlve.. That 1s, the flg—
" ures of r=0 16 and r=0,30,’ partﬂcularly the former, are
small enough to be con51dered unlmportant. Becausexof
ths comparatlvely large numbers 1nvolve 1n thg study

it would have been hlghly unllkely 1f a ignificant cor-
‘relatlon dld;@ot ex1st. For practlcal purposes there—‘
fore it can be assumed that performance on the Progre551ve
TbMatrlces is not appre01ably affected by SOC1o—econom1c
status. . . : vgﬁért.“

The above conc1u51on is reinforced by the non- |
51gn1f1cant correlatlon calculated between the soc1o—

feconomlc status of nhe grade nine students and thelrv

“:1ve Matrlces. The foreg01ng ob-

scores on. the Prog?

Mm ?

‘servatlons 1lend fgﬁther support to the reported lltera—

ture whlch sugéésts that the Matrices test is 1n ‘fact one.
-4
Wthh is mlnlmally affected by cultural and env1ron-
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mental influences. . o - ?

‘ IV. CROSS CULTURAL TESTING AND THE MATRICES
The f1na1 objectlve of this prOJeCt was to

examine "the Progres51ve Matrices ‘'in a cross- -cultural
settlng to determlne if a 51gn1f1cant dlfference ex-
isted between the performance of a natlve (Canadlan
Indlan) and a non-native sample of students.‘ 051ng a
' t -test to determlne the 51gn1f1cance of dlfference be-
tween two means for 1ndependent samples (Ferguson, 1959)
" it was found that a sxgnlflcant dlfference d1d exlst be-
tween the two populatlons at the grade seven and elght
'levels.‘ No 51gn1f1cant difference exlsted at the grade‘

, N /
‘nine level. These flndlngs are summarlzed in Table IX.

(=%

" TABLE IX
Signific&nce of Differences

Between Two Means

. For Independent Samples

Lo | Gr. 7 Non~- Gr. 8 Nori-— Gr. 9 Non-
e native = = native _ native
\Gr._7_native> o 3.25% | | “
Gr. 8 nati§e - .4 ' . 2.92%

Gr! 9 native o ' < | : 0.82

* Sig. at p < .01°
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An F test was also conducted to determlne if
there was a. SLgnlflcant dlfference between the varlances.
of the independent samplesll e. the native and the non-
natlve samples (Ferguson, 1966) , As nJEed in Table X
no 51gnif1cant dlfferences were found at the 10% level

" of confidence which lends further credenoe to the sig-

nificant levels noted in Table fX,

TABLE X

Significance of Differences . '/
Between

Variances of Independent Sampleé

Gr. 7 Non-. Gr. 8 None Gr. 9 Non-
{ Native  Native - ' Native
ler. 7. . 1.28
Native | = (Fs2.92)* _ ,
Gr. 8 e ~1.55 L
Native : (Fe3.04)* -~ . a
Gr. & | \ L ~
Native - | B 28
. oo (F=3.14)*

* Critical value of F
The ahoﬁe findings'are~contrary to/the as=
sumption made in’ chapter IV i.e.’ that €here would not .

be a 31gn1f1cant dlfference between the natlve and the

non—native-samples. ‘A number of tentatlve explanat;pns“

.

or assumptlons are put forth in .the- followxng chapter

whlch mlght account for these flndings.



CHAPTER VI

[

 IMPLICATIONS AND RECOMMENDATIONS
I. _‘IM‘PLI'CATIONSV‘
A: Normsi | .
Based on the'tripartite“thinkiné_that}"
(a) thevavailable norms on thl Progressive Matriced,
| are relatlvely incomplete
fb)ktest norms tend towards early obsolescence
“(e) there is an inherent danger in applying a set
‘.of’norms developed on one popplatlon to a second,
;perhaps distinctly different'popnlation
| new norms were developed on the Progressxve Matrices for :
use with the grade seven,'elght and nlne students in the
Edmonton Separate School System. The flndlngs show that
110 the norms developed 1n lhe current study dlffer 51gn1f—
1cantly from those developed by Raven.i The current
‘porms are~$1gn1flcantly higher than the Engllsh norms
- Thls'research aﬂso lends credence to the. be—
| lief siated in chapter-three that norms, if they are to
..be mean;ngfnl, sﬁ\gld .be: developed on the populatron to
which they are to;bevapplledf These flndlngs furthero
justify‘the need'for this'and slmllar,types of norming
fprQSects., | . - . V | |
. B. Valtdatzon w 4.ﬂh' - .

| The 51gn1f1caht correlatlon coe£f1c1ents ob-

0 -
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talned between the Pro

standardized tests of mathematlcs and resging show,

9§9931ve Magrlce

L;:w. - ";'Q;‘V‘V.W"M"‘

using Guilford's (1965) ratlonale, that t

%atrlces has
acceptable concurrent valldlty. Tn}I obse tionvcor—

responds to one made by Kerr (1972) 1n whlch he noted

that the Progressive Matrlces ohows promise as a dls-

crlmlnator of academxc achlevement. Relatlng the above

to ‘cronbach's (1960

) suggestlon that concurrent and pre-

dlctlve validlty ‘are essentially the same concepts 1t is

-conc;uded that the probability is hlgh that the Progre551ve

Matrices has predie

~and mathemat1¢s.
7

, The above

tive valldlty 1n the areas of readlng

3 ; 0

would appear to be particularly true

if the PrOgre551ve Matrlces was utlllzed in conjunction

g

w1th a vocabularly test as was origlnally suggested by

Foulds and Raven (1

,perhaps compensate

948) and by Raven (1938) Thls would

for the tendency of the Matrlces to

correlate 1ower with verbal test batterlesthank'w1th non—'

. verbal test batterl

ih,the Study repOrt

C. Cross Cultunal T

Contrary
51gn1f1cant dlffere
mance of the natlve

’

grade seven and eig

es as was noted both ih-this study and

ed by McLeod and Rubln (1962).

}

estwng

4

to the assumptlon made in chapter ﬁour,"‘

nces were found. between the perfor—
and the non—native students at the

ht levels. A number of tentatlve

t
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: explanatlons ‘can: be put forth whlch might.account for

these findLngs. Initlally 1t can be assumed that the
non51gn1f1cant dlfference at the grade nine level is due
to the tendency of the natlve stddents to leave school.

It is generally accepted that it is the “brlghter"‘

‘students who remaln in school This then would tend to

reduce or: counteract the effects of the dlfferent env1ron—

mental and cultural backgrounds of the two groups whlch

fexlsted prlor to’ grade nine.

st

laffected by . SOC1o—econom1c sti%ps.

<A second assumptLOn put forth to explaln the

M51gn1f1cant dlfferences ls that- the two groups ‘come from

o .-

'markedly dlfferent enV1ronmental backgrOunds and that

PP

the Progressive Matrices was unable to effectlvely re—'

duce €he effects’ of such 1nfluences. Such an assumptlon

~

however,'ls not in keepxng wlth the reported llterature‘

..'

nor Wwith the observatlons reported above which showed

4
. that the Progre551ve Matrlces was essentlally not

5

A thlrd assumptlon, which is closely connected

’to the second, deals with the motlvatlonal and attltudln-

)

al factors that the natlve students bring to Pear or

vperhaps more accurately, fail to brlng to bear, on the

zwrlting of .a test If the native students are not motl—'

ted to do well on the test or if they haveﬁ* hlghly
1mpulslve response style they W1ll ‘score’ much below the

hlghly motivated-reflectLVe student (Kagan,£i97l) A
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3

culture~réduced test however should take these factors,.

,at least to sOme degree, lnto account

= g

A flnal ipd hlghly controver51a1 assumptlon ',‘* ﬂ;

'L;stems from the work of Jensen (1959) If one- accepts

r.mJensen s theorles\and if ‘one acéépts the meanlng of ln—?f'

',itelllgence as 1s tradltlonally used in the whlte European—
Amerlcan context it mlght be hypothesrzed that there |

’} are Qenetlcally based dlfferences 1n 1nte111gence and/

for in methods of 1nformatlon proce591ng between the i

c

f%atlve and non-natlve sampleSu '{ IR

B ""‘f- B S % RECOMMENDATIONS LA

Ce el

The above assumptlons pOlnt out a number o?!

'{1-shortcom1ngs An the present study.' Thsse shortcomlngs

Ed

,:sln tUrn generate a number of suggestlons for future re-~

‘search.r Inltlally lt appears necessary to determlnej

to what extent the Progressxve Matrlces lS culture reduced

\> By comparlng the results &f -a serles of - 1ntelllgence .-45 ;_

tests ngen c0ncurrently to a natlve populatlon 1t

-7

- wouldqbe poss1b1e to calculate the extent to whlch the

Progresslve Matrlces rednces the effect of Cultural 1n—4

< o

fluences *;compared to other tests.- In thls regard ':t)

NP
e Core

also 1t seems v1tai to compare the performahce oig e
M trlces.

number of other sub—cuutures on the Progress;ve

A\

If there is a sagnlflcant dlfference between each sub— :t

"l B

. culture and the %otal\populatlon it ‘can. be assumed that R

”the'Progressive Matrlces is not a culture~reduced test.;* 3??,-‘
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In regard to the thlrd assumptlon it would also

appear 1mportant to e\amrne the response style of the

natlve»subjects. The Progre551ve Matrlces requlres a-

ﬂ_zhlghly reflectlve approac
‘151stent degree of accurac
to inaccuracy (Kagan, 197
suggests that natlvé'stud
‘a‘unlque teachlng progf/ S
i, atlve students/must be t
'1ng skllls than the non-n
achleve academlcally It
ﬂtherefore the skllls in w
flcxent. Future research

amlne the relat1Ve 1mport

‘ gence (Husen,~l967) f
’U

tween the natlve and the
b,

eltpér a ggflclency ln pr

add strength to the above

@f Guinagh (1969)

In addltlon to
worthwhile to carry out a
periments. ThlS mlgh& he

popubation is- capable qﬁ

a0

* TR T

B X

TN
Matrlces is culture reduced Such findlngs would also

\
h if one. lS to achieve a con—

y——lmpulslv1ty tends to lead

1). The thlrd assumptlon also

ﬂ
Qﬁtéﬂmlght requlre specxal or
*s N

¢ .

% nagh,«1969) poants out that
aught dlfferent types of 1earn-
atlve students if- they are .to .
1s 1mportant to determrne |
hlch these students are de-’
Ln thls area. also should exeh

ance of the three major factors

the 51gn1f1cant differences‘be—
non—natlgf groups are due to ;'

evious knowledge or in mot1—7
T .

vat10n one would have to questlon if the Progressgve-7f-“

recommendatloh made by

- e
. o .

the foreg01ng lt d%uld‘prove'

,“Jensen—type ex—
‘ﬁ&‘

se{rihs‘ cr,g_
lp%tg% eterm;ne¥&f the native‘gﬁm

.

.v.,

#4
“learn&ng" to the same extent

':%g
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= and w1ﬂh the ‘same ease as are non natlve students.

Flnally such research could perhaps offer educat&onal

suggestlons for deallng with any noted dlfferences in -

learnlng style.‘ - ' C ‘,' . d ‘“
One. of the most obv1ous recommendatlons that
'arises-is that the norms developed»lnvthls progect

‘?should be utilized w1th the populatlon in questlon. " To

use the norms developed by Raven would" be most mls
‘1ead1ng and 1naccurate. I follows from these f'ndlngs
ithat 1f the Progre551ve Matrlces is to be effectlvely utll—

’1zed local norms should be developed for each of : the

o tremalnlngﬁgrade and age levels. ‘It is suggested that 1f

K p'dutlay for materlals, and 1ts acceptable levels of

:;,reliability and validlty.

S

Athls were to be. accompllshed that the Progres51ve"

. e

Matrlces could become aﬁvaluable asset to the local

'school systems._ The value of the test ls further empha-‘

4
-adaptabllity to group testlng, relatlvely small caplta?

/

v

The study further authentlcates Anasta81 s

5"(19681 and Cronbach's (1960) position that norms .are.

‘seldom developed on meanxngfully spec1f1c populatlons.

‘*?It is suggested therefore that where possible 1ocal norms

ﬂjshould be developed for most testing lnstruments. fIf" e
N ﬁ i .

4

thls is not p0881ble great caution should ‘be exercrsed in

1 1nterpret1ng data from broadly baseg norms.

<.

s
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3 - 0.08 . 0.54
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0.34 . ,0.39 . .0.39
0.31 . .0.29 | 0.51
0.43 Q.25 = 0.44
0.38 . - .0.27 © 0.52
0.41 - . 0.35  _ 0.45.:
6.39 ~ 0.32 - . 0.35
| o0.39 -~ 0.3 ° 0.41
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o~ APPENDIX V-C -
Progressive Matrices
,Point-Biserial Correlations
o ‘ -Grades Seven Eigb{mgndﬁﬂine- .
o PR " N : — T
' vTeis-t Item | Grade Seven  Grade Eight  Grade Nine_
E1 0.42 =~ 0,29 . - 0.46
2. 0.43 | - 0.44 . 0.50-
E 3 0.52 o - 0.44 C 0437,
E 4 , . 0.58 7 o0.54 -7 0.50
E 5. 0.53 0.57 - ¢ ° 0.56
"E 6 0.49 | 0.47. - 0.47
" E T o0.42 7 o.409, _  0.40
‘E8 0.37 . ovay .  0.47
E9 0.24 0.40 - 0.4
- E10 0.29 .- - 0.35 . 0.41
"F11 * |. 0.09 . . 0.08 0.2 I
//élz_.f.’ | Plfs - oto06 - 0.21
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“ ) . 4y ] . . L - - .
- Standard Error of ?eraentitea' - N

’ . : :.(Agg yobMa)

Percentile =~~~ . - 25 50

~ e ¢ LI ""v . ‘ - .
_ Age T~ —

12-0- )|s E R R A & .8
12-5 Intervall| 38%-41.6 |42.54-45.46| . 46.4-49.6

~ C . : ;

12-6 = |SE e N - e |
12211  |Interval| 39.2-42.8 |43.4-46.6 47.2-50.8

@AﬁlBEﬁl SE - L1 .69 o 17 |
13-5 - |Interval| 39.46-42.54| 43.62-46.38 | 48.46-51.54

- -

113-6 fse - | .83 | .75 .83 -
13-11  |Interval| 41.34-44.66 45.5-48.5 | 49.34-52.66
S R : S Y SR - . _

e
S Y
o

14-0- s [ .83 | .78 .83
 14-5 Interval | 39.34-42.66|45.5-48.5" | 49.34-52.66|
14-6 .. |sE e ot b e
14-11" |interval | 42.2-45.8 |45:4-48.6 .- 49.2-52.8

v

‘Note:. Ailﬂintefqala are at the 95%. ’
level .of confidence - g :
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APPENDIX VII

Standard Erwor aﬁlPGrqbntticb_

|percentile

»

(Grade Norms).
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SE
Interval

4

* .63

37.74-40.26

.53

40.94-43.06

0.6

41.8-44.2

-l

.49

1

[97-49.08

104-46.96

- 5'4. w“ g A

. a

.63
46.74-49.26|
| 49.04-50.96

..l 6 -'c.
49.8<52.2. °

Neo te { A1 t.

intervals are at the 95% .

o level of ’confi'den’ce‘}: .
. g genceel .




