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. . ‘\.. ‘ .
. This papg;;aseeseea four a}tornati&e theoret}bal ’,
) models ?f.1ntellectua1'competence using counfirmatory factor
analysis to agcount for the correlation patterns derived
. , . \ | e .
from Wechsler intelligence tests. = .
] It is argued that, the diffeng?bp between the chi-square .. l
' goodness of fit statigtics gl’f are provided when using
confirmatory factor analysis give a measqu,pf-41sqriminatioﬁ
f « between models and‘allowé e researcher tbﬁaSSj?é/whiéh model I3
i - < . _ . ‘ L . . :
; best fits the data. /
i It was-found,tha€ a model based on Luria and Vernon's .
" ‘theories ivvol&ing simultaneous and succegglve processing,’ | //
. N , A ey . _
verbal and gpatial abilities, and attention provided the best
{ " fit compared to the three competing models. s
f = . ¢ : ) ’ ‘ . -
“ (.
. , . ..‘x
\ 4 \:, | ”
+ s ' i
! . W _ &
J ' ] ‘v ‘V" |
\
' ' ‘ 3 N L




7
&

This paper aeeeeeee'gne‘encceee ei.nlternative thoeretical
. quele ot intellectunl oompeuence in accounting for correlation
. patterns derivéﬁ irom»eubecalee of the Wenheler intelligence
B teet ueing confirmatory factor analyeie to determine the good-

{
neeu of fit to specified t&rget matrices,.

-

Confirmatory factor analysis enablee tests of hypotbeeee

¥

which constrain the &lements of a cqyariance or correletion

y 4
matrix by expressing them as functions of a emaller_number of
. ' , - : . )
parameters, these parametere-forming & pattern that is. derdved. IR

from the hypotheeep It ie poeeible to fix the parameters
~to eome specified value, to constrain them’ to be egudT‘to 4
othér .valdes, or to rree them to be eetinated ‘£ rom the data
conditional on the fixed and constrained parameters.
The first order factor analytic mod,l is - _
' « | 2 N 4 .
. o C = HSH' + U . (1) '
- ‘where H is the- matrix of factor—pattern loadinge S ie‘the

. . 2 ' »
. variance~covariance matrix, and the diagonal elements of U

‘ ’ are the unique factor coefficients
After the maximum~likelih90d estimatee of the free.
parameters heve been calcul&ted it is possible to test the
hypotheeee represented by equatidn (1) againet the alternative
hypotheeie that C'is any ’%eitive nginite matrix '( _ i p
For details)on maximising the log likelihood unqtion
based on the usual unbiased sample estimatee of the elements
. .lff | of C; the reader is referred to McDonald and Swaminathan (1972), :
.' and McDonald ~.('1978). The loéarithm ofthe likelihood rating-iS‘

»

N/2 times the minimum value. of the function F. In large { -

: . I 2
.~ samp*ﬁe under the model this is distributed as x which can

<’

w R . . e oL U . . - . * . P . ol = . e e e e e
. ’ * ) : ’ N ’ . ' . o ' ' ' . L4 ’ ’ . N L}
S A ey



. /.-‘."
Iy 2 hl
N -~
.
et

Q, . 7

J

,to the work of

X - LT A T R
N . ot : T ot
e roy
K . : d . . A '
B . . .

be transformed (by”the Wiluon#ﬂilferty method) ‘to a standard

normal deviate (at A= 0.038, 2= 1.98),

-
»

Huliak (1975)'nnd Jeroekeg (1936) have pointed out: the S e

,sensitivity~of x to variouu model asaumptionp such o . ' \\\

1ineratity, qdditivity and multinormality Furthefmore with
large eampleéAit will almoet\alwaye be poseible to Mletect slight
but unimbomtant departures fpom the model Whnt eeema more T

»

impertant is the degree to which the model or reproduced (/

‘,covnriance matrix fits the elements of the sample or observed-

covariance matrix ‘ ‘z _ _

Another method for aesepsing the adequacy of a mo&pl is { N
to compare the_degree of fit with*that obtained by other o
hypothesized models. “Even 1f 1t 18 not possible to expiicate
a_géael that'cannot be reéjected at convehtional levels of
acceptability (e.g,, a = 0.05), it is possible to assess the °

goodnese of fit of various pre-formulated models then tentati-
r - DR : : ’

@vely accep@ing_thut model which most satisfactorily ‘fits the_.

data. The most ncceptable'model is that ,which results'iﬁ“a low -\

and unpatterned residual ‘watrix and which is a significant t

2 2 2

improvement over competing[nodele (determined by A ¥ = X, —'R2~

. . _ v . : A
Y . . T L.
H - "N y

~with A df =.df ndff; wnere subscript 1 andkz related to - . /
‘competing models ) // e o ' \ . /‘
’ The present papegvevolved from an attempt to relate the ./

faciof structure "of a compreheneive intelligence test (Wechsler\ / .
'_1974) to aspects of an information proceesing model’. _The psycho- f"

metric model of interegt has been developed in the context of = f

3

1aboratory andkzchool based research on learning and ‘is closeiy re],/atedQ
urta’ (1966) and Vernon an) The model exhibit |

. @ &
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dimensions of simultaneous and Buccessivé information proceéssing, |

N N y N . 1

spatial reasoning, Verbal compreheneion.and attenti@eneee.

Informatvion proceeaing on intglllgence tests

A\]

. Carrol} (1978) attempted to uhqw how ‘the “ractore" identified

- in factor anamlytic etudf:f of cognitive abiiitiee can be f; |

1nterpreted in terms of* heorieeland experimental work in

cognitive psychology Carroll demonetrated\how the taeke on v«

many typee!éﬁ peychometric teete in the cognitive doﬁain are

- ®

indeed cognicive taske whoee etructure content, a d control
proceeeee can be 1den€ified ‘ Hunt and his co~wo§:Lre (Hunt, E.[
Frost and Lunqeborg, 1973 . Hunt’ E , ‘Lunneborg ' and Lewis, 1975;
Lunneborg, 1974, 1977, Hunt, E,, 1976) have[sought relation-
ships between peychonetric test. scores and the parameters of e

perfo;mances in 1earn1ng and memory taeke They haVe found

! )

" for example, that scores on a comprehensive verbal 1nte111gence

- 1 4
test were significantly related to many ispects of information

ety

processing, 1nc1ud1ng speed 4n converting sensory data to

<©

concéeptual meaning, speed in ecanning data in short term. memory,..'
retention oﬂibrder{information, and resistance of memory infor-

mation to imterfering’ data " : , | >\\\§§

Whitely (1377) inveetigated gpe ‘relationship between a

§~.-.n

prototypic intelligence test 1tem ~ verbal analogiee = and ‘several’”

\

<

laboratory taske representing a series of informatian proceusing

stages and concluded “that the most succeesful analogy soiver

PN
encodes an%»retrievee memory information about the 1tem5 rapidly

but spends more time evaluating ‘the relational.hpality of the ¢ ,
N

winformation retrieva; . ‘ ) J



Yot these studies are rare coﬁb red to the common babit .
‘ . of trying to induce meaning rnom maégZe Qf correlations. This

—— present paper ETY part ot ongoicg reeearch 1nveetigating the S
adequacy of Luria 8 model oi intellectual proceeeing to real .
life behpviours (see Fitzgerald, 1973',1975' Huot, D., N
Fitzgerald and Randhaig, 1078, creoé: 1977, Davidson, i978,-1979,
f - Davidson and”Kiich 11979, ‘Hattie,-1979a and various M.A. ‘and
Ph.D. studente at the Centre for Behavioural Studies at the N .
Univereity gf New England). *In particular what ie investi-

]

gatgd in ‘this paper is the adequaoy of a model baeed on the work

A

N\ of Luria and Vernon as opposed to alternative moedels- to pxplain '
p ,
the relationshipe between the subtests of the Wechsler intelli~
gence scale for children (w ~\

N

‘ IS ¥ ' . ~
~ 3 -The‘in factor model {

‘ ‘ /
[+ ZLC)' . . . ‘ = .
. The models ) ' -~ . . - /L}‘ ;

Wechsler (1949 1974) grouped the subtests of theé WISQ

\

into o verbal and a performance ecale suggeeting a two fdctor

- model. Finding justification for the two factors in Wecheler 8
t

writigg is difficult. - The eeparation seemingly i%LEased on ! :

} . early work by Alexander @1935) who discuseed intelligence in -
)
{ . terms of 'functional unities', one of whick was a verbal factor ‘

. 4 . .
and apother was a performance factor. Wechsléeér (1949, 1974),
' D , -
N 'diecussed the tw0lfdctors as a dichotomy and é&raimed that the ~

: N

. o dichotomy remained regardlees of -other ways in whicq the testw

|
. ‘ \\E | : , - - -
gps cla eified ' ]‘ o ' - ’ |
: The Xerbal factor incLudeg eubscales that megeure‘general ’
P

-inrormation, general comprehension, arithmetic similaritiea,

o VOcabulary,'end_digit epan.'. The-perfOrmanqe ractor includes \’
| ¥ \ S AR
' , .r-.' ) % .. , ’ ‘t ,
, N .
- \{ K ‘1- . ’
I3 ) \ / 7 ‘_‘.‘“:" k"’ "\
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\T ~ picture completion picture arrangemenﬁ,.glock deeign, object

et P« .
|
1
|
|
¢

' asaemblyy ood €, ang mazes. . Silverstein (1969) also argued
_ \ e
the 12 subtests 1nto more than two fastors was -
»
f deecriptive efficiency. Based on,a

\; that partielli
‘triyinl in terms

' principal componen analyeie.he claimed that there was a°

T verbal and performanéevcomponent‘nnd{hrgues that theee\were | }

-

"the actunl functional’unities in in
]

' Othere who have argueﬁ gimildrly include Balineky, (1941), \

elligence teet performance" .,

Maxwell (1959), Jones (1962), Crockett, Klonoff and Bjerring
7 (1969), Silverstein (1969, 1977), Blaha, Wallbrown and Wherry |
R />(1974), Van Hagen and Kaufman (1978), Wallbrown, Blnhn, Wallbrown

and Engin (1975) and Schooler, Beebe and Keopke (1978).° L

'2. The three factor model | Ve b
. e : L :

'Thref .factor models have been propoeed that 1nvolve a verbal,
f performagéb and a freedom from distractiﬁi&ity.factor
Mataruzzo (1972) has argued that this third factor is replicated

often enough to merit serious continued 1ntereé\“\/)Yét it has
\
> (

o
many labels: . stimqlue trace, memory, nttention—ooncentration,

plaeticiiy, golding~in—minu ability,‘concentration alerﬁness
épplication an;-the most commonw freedom from distractibilit

» It hae been ﬁound in normal and special group samples (thce/i
Huelsman end &;erry, 1976) anq frequently loads on dé;it span

Ch, caiea o e et e . . . P
- - .
. BN
> <
+

comprehénsion nrithmetic "and pioture arrangement + The

-

3

i

j- o present authors found, hoﬁever that over the many studies that p /f |
l -have rdrorted this fﬁ%tor only similarities ind vocabulary .

L

have not loaded on the freedom from distractibility factor

‘ e eae L aes,

Cohen (1952) contends that tests lyading on this factor-have

in common the requirement of alert ﬁndistracted attention for
£ - .

good performadce. "In fll of them,nif one of the.elements to

-

M

i,
40

3

1

- . ‘ . . [ )
be mentallyrmanipulated by the subject . does not;'registerﬂ when

]




. presented by the eéxaminer, or is_jlostu in the course of . R
mnhipulation,'the aubjecf ¢an not make up this Ioee-nnd is
penalized 'in the s8¢ ring ~Thus the naming of factor C as'

X "Freedom from Distractihility" (Cohen 1952{ p. 363). ¢
The three factor eolution has béen reported b& Hammer ‘,(
 (1950), Cohen (1882), Baumeister and éartlett\(19623, Cropley

»

' (1964), Belmont, Birch and Bélmont (1967), Osborne and Tillman -

(1967), Kaufman (1978), Van Hagen and Kaufman (1975), Silyerstein
(1977), and Swerdlik.and Schweitzer (1978). “

3. The five ‘factoy or Cohep solution
The Coben solution involvés five factors: verbal . --

comprehensionvl (information, similarities, arithmetic,

fay ot

» comprehension, ehd vocabulary); perceptual organization
( ck design, object assembly, picture arrangement picture
mpletion and mazes); ‘freedom from distractibjlity (digit
span, mazes, picture arrangement, object assembly, and .
arithmetic); verbal chpreheneionI]i(\DMprehensioe vocabulary,
f -.: " _simflaripieb)' and a quasi -gpecific or undefin;d faqtor
(Cohen, 1952, 1957a 1957b, 1959). n

4. The Vernon-Luria model

3

' Vernon (1971) contends that efter fhe remoyal of "g",)
- tests tend to fall iwfo two mein groups: the verbel'numericalé
education ot e one hae} (vf%d)? and the practical~mechanica1—
Bpatial on the other hand (k m) The v:ed factor encompasses
a faifIy strong unified group of abilities and the k:m results
not so much from practical ability as from an aggregate of all
nonfsymbolic capacities not usually affected by schooling.

1 | L Yét, we can éo'beyond the eontent~of thekteste ag formulated*

] " by Vernon and include the manner in which'the information is

processed. Luria (1966)'suggested that there are two main
: , [ ]




N S ST ;”ii.”:iiii.i_w.iu?iio_'?,m
P dimensions of the intellect which arg important in cognitive
taeks : a sﬂcceeeive or- eequential processing dimension and a‘}
_eimultaneoua processing dimeneion. Simultaneous ability s’
geen as tﬁe ability to eyntheeise etimuli ié&o an integrated

} . image. . That is simultaneoue ability’ involvea the ability

to reaeon with imagqe of perceived spatial arrays without - :n\~

Y

altering the epdtial relationships that exist among gne B
- components. ) — > .;\ifﬁf‘

Sequential processing involvés an ordering of eucceseively i

—_ L o

perceived stimnli\ in that each stimuli is seen ag evoking a

"particular-ch%in of eucceesive links" which follow "each.otngr

. ; in serial order'", That is,‘the successive elements are not .

*

»- surveyable but are s0 integrated that each element evokes

’ its successor. ‘ | &
) Luria (1966) claimed, furthermore, that the directivity .
JJ ' and seiectivity of mental procdesses and the basis on which
i, these processes are organiZed,_is usually termed attention
i,,' in 3eychology.' By this term-he.ihpiies the nroceesfré;boneible
:§? . for bicking out the essen 2l elements for mental activity, or
1 . o the ptocess which keeps aj 1ose.watch on the precise and' |

organized course of mental activity 4 This cqn?eptualization

of~attentioﬂ epems eimilar to Cohen's Freedom from Distractibility

[N

-
R

factor. : ~ S

&

Thus what we shall call the Vernon- Luria model includes

_'five factors verbd 1-numeriocal- education, practical—mechanical-

B ol oIl .. s kb widotpata DU i et
Ay

spatial, eimultaneous processing, successive processing, and ///

-

attention-freedom from didtractibility.
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The WISC manual (Wecheler ib740 presents 1l corrélation

-

~ matrices ot the 12 eubte‘ge e There were 200 children in eleven
: < |

« ;‘age groupe ranglng in yearly iﬁ%ervale from 8% to 16& -For-

o~ '..

‘_;

the 2~ 3— and Cohen aolutione the pattern of loadinge were

eaeilyfﬂetermined Irom the Literature as described above. _-For_ ~
Lo the Vernon~Luria model the patterning of loadings was not 8Q SN
.*m._' ‘straightforward . { ) o _“k‘ |
L. A deecription of Vernon's ‘theories, Luria's model and the

12 WISC eubteete weS% given to various members of the Centre

D

”;‘ ~ for Behavioural Studies (UNE) who were sdsked to rank order the R
subtests in terms of the extent to which they related to each
factor. - This was done to prevent the frequent and often

'Justified criticism that names assigned to" factors hagd little

" T meaning to others and’ can often be tautologous. . The nine

| faculty members showed ‘?markable conBisfhncy aa to which tests

-

o~ _should load on the various factore J
) . 'It was predicted that digit span, vocabulary, 1nf0rmation

, /-
P picq\re arrangement coding, and comprehensipn would load on the

e e .

sucepssive ﬂ&ctor. SimilTEZties obJect assembly, block design,

pid}urercgwple ion and mazos wodld load on th% eirultaneous factor.

2

Comprehension arithmetic vodabulary, 1nformat10n and similarities
would load on tpe verbal—numerical education factor/ Bﬁock
. designt/ehject assembly picture completion, picture arrangement

mazes™Sand coding would load on the pract1ca1-meqhanica1-spat1a1 .

factor. . Arithmetic, digit span comprehension arnd picture ~.

i“ | arrangement would load on' the attention—freedom from distract- i

2 .
*
A

{ Ability factor. - . B

~

o : ' .
. - . A
’ i . | ‘ e ' ‘
R .. S _ . .S » ! :
& - - . . <L N
- » . . . . B N - < . . T .
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. The Qa Sw, Cohenwahd Vernon-Luria models were -then -teated

'fit than the 3 factor solution and the Vernon—Luria model

.4

-

using thé 11 correlation matrices in the WISC manpal via the

] ht the begibaing,oi this paper (usxng
\
McDonald and Leong'

prooedure butli

'&572) CQSA, programme) " 'Phe chiwsquaree,

4 ¥

degrees of treedom. and Wilboq~H11ferty 7 transtormatibns for .

.“s.

o

the four hypotheeized patterns are‘preeented-in ‘Table 1.
Except for the 6% year’ old sample the Vernon-Luria model ﬁﬁf "
18 &)§*gnificant1y better TILh than the 2r factor sdlution ‘flﬁ

all cases the Vernop-Luria model’ 18 a g&gnilicanéﬁ‘rbetter - I

4} ' -

~is a eignificantly better it for all but four ﬁge groupe than

the Cohen solution (see Table 2). s ﬂ{\;ﬁ; ) AR

«
s o o
v

The factor &oadings averaged\across the 11 gamples are i

presented in Table 5. ) A

.
[
. . .
. , P
* . a . XY
. . o o
- .

A .
n - g o . - B ?

. A

. - . - Table 3 pear here  -*
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Chi-vsquaxes degrees of Ix‘eedom,/ and Z~tr\ns£ormaﬁions T e
_.1dr_téBting the goodneas of fit of the fowur hy’pothaqes Jelated L
~ to the undorlying strue}:ure of” the WIBC dathnk‘ 7 T
: s . N S .3.;‘ <\ , " _ o -
2 chtor 3 factor - - Cohen 5 factor Vemon—-Luria 5 f’actor o
n - (afwsd) (gp 51) (df = 36) (df = 30). ~
v B . . . - Qg _
N égguﬁ 2"_ Z\ X z xz . B X G e
6 64.07- 1.07 ©69.3 173 3780 0.50 33.18  0.47 .
7% '84:27 2.74 79.41 2.55 46.63 1.23 36.47  0.86
By, 0105.38  4.27 T1.35° 1.90  45.14 1:08 27.27 »0.30° ‘
- 9 105,78 4.30 . 97.78 . 3.9% * 62,80 2.79 43.70 -~ Y.67 R
103 94.88 3.51 7850 2.16  43.17 0,87 -36.42 =085 . .. -
115 0 113.87 4,84 100.84 415 . 6286 279 '39.09: 1.16 (
12% 100.56 3.93 73.64 2.08°  63.55 2.85 3547 . 0.74 .
13%° 117.67 ~5.09 102.04 20 6817 3.25 5443  2.75 ,
. W18 110.27 4.60 94.35 3.69 .. 66.02 -3.07 66.13 2.91
15 114.36 4.88 98.04  3.95  64.85 -2.96° 49.65 2.8 |
165 113.63, 4.83  81.12 2.69 ° 59.64 ' 2.50 40.65 1.27 s
N i -
7 ] » N
| \ | - Y (
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' . TABLE 2 . e 5 :
oot ¢ T /
o o o Diti’orences 1n")( and significance level between the -

I jVornon-Luria modol and “the 2« ,. &nd Cohxt:solutionu. . Sy
T e Verndn—Lhri avs Verh n-Luria ys Vernon-Luria vs :

I . 2-factor (df=23) - 3-factor (¢f=21) Cohen-solution "
ﬁ'-'_ " _ . " . (df"ﬁ) T - &

© Age SR S T ~ | 2 N
Ceo Sow XWX g e
. & - .« 30.89 -. .87 . -3616. .98 4}( | B
«- mo 0 ae 99 429 99 10l16) s
- 8¢ 718,11 .99 44,08 .99 17,87 ‘.99 ‘
o ' 6208 .99 5408 .99 1917 .99
10% 58.46 .99 ' 38.08:. .99 " wgﬂ .66,
11 7473 .99 - 6L75 99 23T 99
12 65.09 .99 38.17 .98 . 2808 .9
13k 63.24 .99 'a7.61 .99 - 13.7% 9£f
1 I 54.14 .99 38.22 . .99 9.8 .87 .
S . 6471 - .99+ 48.39 .99 . 1520 .98 N
. 16k 7298 - .99 40.47 99 18.99 99
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o R TABLE 3- \°
s o Co "
N W ... The average factor loadings, cqrrelations.betweem . ... . ..
';1‘ factor apd uniquenesses for the b_fgsxor,Vornon~Luria model.f. '
: . S S E Y S SR
- Successive  Simultaneous - Varbal  Spatial Attention U
Infornatign 0402 . 0 4% 0 . 0 a2, o
Similarfties - 0« .63 . .24 .0 Q. . .070 -
Arithmetic 0. ' 0 . .599 0 L6802 . s.217
e Vocabulary 6% .0 369 0 - 0 - .058
. Comprehension  .186 0 .. 704 0 064 190"
Lo - Digit Span . .374 - o 0 - 495 .194
Lo Picture =~ : o N [~ - - I . ., _
© - Completion .0 -.286 -0 - .563 0 - .316 o
Picture . B S v
Arrangement . .294 g 0 0 544 -.303 394
Block Design” 0 . ¥ -159." o0 826 - 0 100
3 © Object assembly 0 o212 -0 702 8, 22
g Loding B - 265 0 0 - .249 0 . .625
f | MaYes 0 .011 0 ' .529 0 455
; | . v R .
{
!
t 4
| _Succeséivé Y000 0 ' L .
. Sinultaneous  -.412 - 1,000, S 2
) verbal . .458 -.429  1.000 - '
Spatial 481 -.213 .61 1.000 e
) CAttention .67 1 -102 333 1000
B . - e | o |
;&}\ -
_' -, \
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The etability of fhe,VernonwLuria modgh Qver theell age _

groupe wae aeeeeeed by calculating coefficieugg ot c0ngruen0e_

R RS ] haski Sl
: . TN . - { T

Lo between aiiltuctorer The 'mean coefficlent between nen~ T _—

T matching factors wae O 033 andfbetween matchbog. factord wae )

3 0. 7}2 The mean congruence coefficient\tor the euoceeeive
- o - .l
_factor was 0,745, for the simultaqeoue factor was 0. 518" ? v )
. the verbal factor was 0.673, for the epatial'fnctor wae 0.951;'- o

apd for the atteﬁtionrfreedom from distractibility factor wde“‘-
0.674; This.evidence indicates considerable etepiiity of the
factors over all age groups. ‘ '

- ~ Discussion

\

" The usefulness of testing the goodness of fit of varipus

modele of intellecxnal propeseing ueing confirmatory factor - >
' / .
analyeee hae been “demonstrated. Underlying the‘Wecheler

'intelligence scale for children there seems to be two factors
\.

relating to the way children prooess the,information (simultaneode .

_5 AR and eucpeseive proceeeing), two factors relating to the content

A -

—

oﬂ.the tests (wverbal and perYormance) and an ﬁf:fntion or freedom

from distractibility factor The two factor hree factox, and the

S SO

"Cohen- solutionsdo not provide§ae good a fit and ehould be

\

reJeoted in favour of the VernonvLuria mpdel.

e Y P

Pl

l
} _ It is suggested that otber models could be aseessed ‘using g
P QL : the methode deecribed in this paper and aleo second~or higher-

\
_ order models could also be incorporated * Certainly we do not

J | 'f - contend that the VernonTLuria model provkdee~the fbest'_fit;

P . merely that it should be*accepted until & more satieﬂactory -f\\
: : /

model is proposed. It would seem that confirmatory factor

'analyeie is a usetul method to discriminate between the .o




t * .

s - ' 3’ } . ""
goodness of fit Ot var(pus educational and psychologicgl models :
e (see Hattie 1979h” for another example using the Personal’ \\
— Orientation Inventory) - The uee af oonfirmﬁiory factor » T
. .o . _ .
analysis in, thia manney should be a step forward in unit;ng ¥
“what Cronbach (1975) has. criticallfr termed the two disciplinea SN
.dn scientific psychology, one-the psychometrlc, onew S 2
experimental o ST '_' - '.' S . )
Studies hs;ng the Vernon and pdtticuldrl& the Luria"
mbdbi are suggesting that models of information processing
. " . . ’ * AP : N . f ' RS
{ . rather than:traditional modela of intellectual competence - - Y
" may be a moracbenefloial method of conceptualizingiintel11gence .
" (see Fitzgerald 1973 Biggq, 1978). © .« 1 .
-r,‘.‘ i ’ . L . . %ﬂ‘ — éc‘ . -
Cw- . . . ;. _ ) “‘ _g:%‘ . - !
’ | * . !
| ‘ ‘ .
k . - |
; : ~
(" . , Co . . 7
; )
LN :.‘ '
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