‘—Natlonal Library —
of Canada - - du Canada ,
. Cangdian Theses SeQ'/ice

Ottawa, Canada
K1A ON4

.

CANADIAN THESES

NOTICE

The quality of this mlcroflche is heawly dependent upon the

quality of the original thesis submlfﬁa'a for microfilming. Every-

. effort has been made to ensure the highest quality of reproduc-
. tion possible ’

if pages are missing, contact the universuty which granted the
degree ‘
Some pagés may have-indistinct pnnt especnally if the original
pages were typed with a poor typewriter ribbon or if the univer-
sity sent us an inferior photocopy.

Prevuously copynghted materials (journal articles pubhshed .

tests, etc) are-not filmed.-

Reproductron in full or in part of this film is governed by the
Canadian Copyright Act, R.S.C. 1970. c. C-30. Please. read
b the’ authorization forms which accompany this thesis.

- ’ ]

THIS DISSERTATION
HAS BEEN MICROFILMED .
EXACTLY AS RECEIVED  ~

NL 338 (r. 86/01)

-Bibliothéque-nationale

Services des théses canadiennes

- ssité qui @ conféré le grade. -

| | |
THESES CANADIENNES

‘AVIS |
La qualité de Gette microfiche dépend grandement de la qualité
.de la thése soumise au microfiimage. Nous avons tout fait pour

~ assurer une qualité supérieure de reproduction.

S'il manque des pages, veuillez communiquer avec 'univer-

La quallté d'impression de certaines pages peut Iaisser a

désirer, surtout si les’ pages originales ont été dactylographlées

a l'aide d'un ruban usé ou si l'université nous a fait parvenir

une photocopie de quahté inférieure.

Les documents qui font-géja I ob;et d'un droit d'auteur. (articles
de revue, examens publiés, etc.) ne sont pas microfiimés.

La reproduction, méme partielle, de ce microfilm est soumise
A la Loi canadienné sur le droit d'auteur, SRC 1970, c. C-30.
Veuiliez prendre connaissance des formules d’autorisation qui
accompagnent cette thése. ‘

- . . ’

% LA THESE A ETE
'MICROFILMEE TELLE QUE
NOUS L’AVONS RECUE :

Canad'g’i

S SR A LA S R O A e



-~ . . 1

‘ : : 0—315‘-26960-x -
_IrNatfonal-tibrary—stbltotheque nationale : : ! ' .
of Canida.' : du Canada . , - SR \ . .
l ' R .

Canadian Theses Division Division des théses canadiennes

. Ottawa, Canada  *

_KIAON4
PERMISSION TO MICROFILM — AUTORISATI_¢N DE MICROFILMER
" .e Please print or type — Ecrire en lettreés moulées 6u dactylographier ' o A .
Full’Name of Author — Nom complet de I'auteur ! - ’ ~ T
Jon f/l Zaé(.’ﬁ] 7730»%/3500 by
Date of ?firth — Date de naissance : ‘ : Country of Birth — Lieu de naissance
1956 o Comardl |
Oct ¢, | nad
Permanent Address — Résidence fixe - - s ‘ 4 R ' o

™

@7 Chotlesworth, Df‘/uc c - . e

Sarma 0}’#4”0 | o o
Nw;zsa,/— A I . )

Title of Thesis — Titre de la these

o
o bk

University — Université o . .

Uniionly of Dllode
) / . - . :
DeWr which Hhesis Zyremour lequel cette thése fut présentée - . . v

Year this degree conferreg Année d'oblention de ce grade : Name of Supervssor— Nom dy directeur de these ‘
mzmq /9 5’ 17L ' : | p@m /4/ g%ﬂfj,lm/

“

Permission is hereby granted to the NATIONAL LIBRARY OF L'autorisation est, par la presente accordée a la BIBLIOTHE-

CANADA to microfilm this thesns and to lend or sell copies of © QUE NATIONALE DU CANADA de microfilmer cette tHése et de

the film. . , . » préter ou de vendre des exemplaires du film.

The author reserves other publication rights, and neither the _ .L'auteur se réserve les autres droits de pubhcatlon ni la these

thesis nor extensive extracts from it"may be printed or other- . ni de longs.extraits de celle-ci ne doivent étre’ imprimés ou

wise reproduced without the author's written permission. ’ - autrement reproduits sans I'autorisation écrite de I'agteur.

Date / Signature |
W o

NL-91 (4/77) ) . . ‘ : R

- - - - - — - - ——— - ,Z‘—T_:_.'___




,/“\'\

\

OF MASTER OF EDUCATION

4

THE, UNIVERSITY OF ALBERTA

I

\
\

AN EMPI%ICAL VERSUS CONCEPTUAL

MODEL OF THE STANFORD-BINET

FOR I \TERPRETIVE PURPOSES

\\ . by
" Jan Eljzabeth Thompson

\ =
[ )
-

\

. ‘
A\ THESTS

\
|
\

SUBMITTED TO THE FACULTY OF GRADUATE STUD

‘%AND ‘ . |
RESEARCH IN PARTIAU FULFILLMENT OF THE REQUI

MENTS

FOR THE. DEGREE

\\ |

1

DEPARTMENT OF EDUCATIONAL PSYCHOLOGY

- EDMONTON, ALBERTA

™~
SPRING 1984 '

\



THE UNIVERSITY OF ALBERTA

'RELEASE FORM
NAME OF AUTHOR  JAN ELIZABETH THOMP SON S
TITLE OF THESIS AN EMPIRICAL VERSUS CONCEPTUAL MODEL OF THE
STANFORD-BINET FOR INTERPRETIVE PURPOSES.

DEGREE FOR WHICH THESIS WAS PRESENTED MASTER OF.EDUCATION

YEAR THIS DEGREE GRANTED SPRING 1984 . - 9///

f

. '“f'i" Permission is hereby granted to THE UNIVERSITY OF ALBERT
‘»,gi; LIBRARY to reproduce single copies ofAtais thesis and to lend or
sell §uch copies for private, scholarly, or scientific research
porposes only. - ,
The author'reseryes other publication rights, and neither the

thesis nor exten51ve extracts from it may be printed or otherwise

, reproduced without the author s writtem permission.

(;Sifgned) %ﬂf /ﬁéﬁ”w/

" PERMANENT. ADDRESS:

374%@%0&%

W?UO?SQ/.......‘?. |

DATED W/ﬁ . 198 o .
: A t



>

THE UNIVERSITY OF -ALBERTA
FACULTY OF GRADUATE STUDIESV'AND RESEARCH
e ’-.'.“ i
The undersigned certify that they have vrvead, a”fig“'recommend..tb
the Faculty of Graduate Studies ahd Reeearch for acceptanee, a thesis
Q ent1t1ed AN EMPIRICAL VERSUS CONCEPTUAL MODEL.OF THE STANFORD-BINET FOR
INTERPRETIVE PURPOSES Subm‘itted by JAN ELIZABETH THOMPSON in partia]

o~
fu1fi]1ment of the requ1rements for the degree of Master of Education.

' 7erv1sor.
Mooooo-o?n

b'atew./ /987 | L



ABSTRACT
The usual first step - fﬁ*any thorough diagnostic assessment for 1earn1ngj> L

o)
problems is the administration of a standard1zed intelligence: sca]e

a

such‘as the Stanford~B1net or one of the wechsler Inte1]1gence Sca]es.g.
| In add1tlon to obta1n1ng a general index of current 1nte11ectua1 func-
tioning (i.e. an IQ score), cl1n1c1ans usual]y look to these tests to
(a1d them 1n developing hypotheses - about speclfic 1nte11ectua1 st:engths'

and weakne§%es. It is virtually standard procedure for c]1n1c1ans to

kd

engage in some form of profile analyses 1n the interpretation of intel-..
]1gence tests. The wechsler Sca]es have an emp1rfcelly well defined
'factor structure. The diagnost1c potent1a1 of the factors has been®

well validated and profile ana]ysis is consiLered to be a 1eg1t1mate
practice 1in the 1nterpretat1on. Such however, is not the"case for the

, Stanford-Binet, The Binet is an age scale and has not been designed to .

be factor1a11y pure. Ev1dence exists, however, that the Bdnet is

factorfally complex and that some ™ d1agnostica11y usefu] factors can be

+
o -\

-‘1dent1f1ed at various ages. To date, however, very 11tt1e effort has

been® directed towards c]ar1fy1ng the factor structure 6f the current,a

u-v

_rev1sion of the sca]e. In the absence of a c]ear éhp1r1ca1 faétor

structure, a number o{\conceptua] mode]s have been deve1oped to a1d the
R

c]in1c1an in prof111ng 1ndiv1dua1 strengths and weaknesses . in B1net

,,‘75

.protocols. The va]iditv of these conceptua1 models, however, has not

been validated e1ther in;terms of ‘the emp1r1ca1 factor structure of the
I

'test or in terms of thefr reliable use by cl1n1c1ans. The Stanford-

| Binet has a number of advantages over the Nechs]en Scales 1n some

o . H d ’;:’t
. . o SR ¥ @
" - - : : e, .
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;

[
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<
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instanCes'and‘a better=asses$ment.of fts diagnostlc potential would, be
helpful - To make a preliminary step 1n this direct1on was -the a1m of
the thesls. | | L | | | o

i Fo

';i': Part A of the study 1nvolved a factor analytlc 1nvest1gat10r of

the Stanford Blnet across mental ages VI through XI employing data

. obtalned from test protocols of 220 ch1ldren between the ages of three

and twelve seen at the Education Cl1n1c in the Faculty of Educat1on at

‘ the University of Alberta. Separate analyses were conducted across

"test years'VI'through VIII and across test'years_VIII through XI. - The

analySes at years VI through VIII revealed five lnterpretable group

factors in addition to a general factor. These were 1dent1f1ed as Ver-.

» bal,-Nonverbal Reason1ng; Verbal V1sualizat1on and V1sual Judgement

Control of Impulsivlty; and Visual-Motor.Integratlon factors, The

analysis at years VIII through XI also revealed five 1nterpretable |

ization; Ddffﬁculty;.and Mean1ngful, Nonmeaningful Memory factors. -

'

An"atbempt uas also made to statistically- onform‘the empinical
factors to the conceptual factors outlined by Sattler (1960) 1n h1$
conceptual system for profile analysts of ths StanfordzB1net. ThlS
attempt, for the most part,.was’ unsudcessful.’ Thts was dde 1n-part to

'the;fact that the conceptual factor structure‘could'not‘be adequately

deflnedfglVEn\the limited number o?‘varfables included in each analy- :
sis, and in part to the fact that the maJor1ty of the test items werex
revealed by the factor analyses to be mult1d1men51onal (i. e. the factor

loadings were multivocal). In Sattler s system 1tems are ass1gned

A

4
[

ﬂ;%%//& .

groupvfactors. These were Verbal Verbal, Nonverbal Reasoning, V1sual-'

-~ .
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uniqueiy to categories. A more 1nforma1 comparison, however, which

‘took into account the mu]tidimensional nature of the variables revea]ed

-there‘to be some consistency between‘the kinds ‘of dimen51ons defined by -
Sattler and revealed by the factor anaiytic 1nvestigations. . : B

Part: B of the study assessed the degree to which 42 graduate

student clinicians agreed with Sattler in the assignment of Stanford-

.

Binet items to the conceptuai categories.. Each ciinician‘was"giVen the’
category names and definitions and asked to place each Binet item 1nto o
the most appropriate category. 'Three choices were allowed but these

were to- be made on a priority‘basis. Results indicated thdt if only

&

the first choice seiections ‘were taken into account, then the propor- ’

L %
tion of c]1n1c1ansFagreeing with Sattier was qu1te variable from item

) : to 1tem. when ail the. choices were taken into account the agreement\\
proportions were much improved Comparisons of students ratings with

v

the empiricai factor structure also reveaied some 51gn1ficant degree of

v
_was disagreement with- Sattier, the students views were supported by -

consensus across test years VI through XI In some cases where there

'_resuits of the factor analyses. In cases where there was agreement

with Sattler, further support was often present in the form of the
s ) ] . . . / . . .
-empirical factors.

-

Impiications of these findings for the use of profiie analysis

in the‘interpretation of the Stanford-Binet'are discussed., © -

vi
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CHAPTER ONE
1. OVERVIEW

1.1 Intfoduction

More time and effort has probably been expedded in attempting”
to measure intelligence than on any other project in psychological
.measurementd' For centuries men have puzzled over and are still
puzzling]over the enormous differences in intellectual capacity~which
exist among indizidua]s.' As societies deve1oped and people's roles
within "them bécame more specialized, it was indreasidg]y urgent to‘find
someiﬁay to evd]uate individua] ebi1jties as accurately‘as possib]e.

It was under the pressure‘of these prdctica] needs that psycho]dgists'
began tn earnest their effort to measure: 1nte]11gence. During the
1QQp s Alfred Binet developed an exam1nat1on for the Parisian schoo]
system to identify who eould and'who could not do the schdol work, The
development,of this test is usuaiiy'cited as the major cornerstdne in .
the history of intel]ectud]‘qssesémeﬁt (Thorndjke, 1975). 'Thérefnow
exist a mu]titdde‘of different teSts.and procedures used in the |

‘ measurementvbf mental abi]ities-A most of which are, dn some respects

at 1east decendents of the original test devised by Binet (Thofndike,
- ;1975) Ahong these is 1nc1uded the. Stanford B1net Form L M which is
the resu]t of three revisions of B1net '3 scale undertaken in the Un1ted
~.States in 1916, 1937 and 1960, Thfs test wh]ch is an age'eca1e,'{

veny much in use today.

112 The Problem v
The Stanford-Binet Form L-M is one of the o]dest, best vali- °
dated, and most widely uSed individual tests of intelligence. If.is

.1_ ’
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“rivaled only by the Wechsler Intelligence Scales which have borrowed

egtens1ve1y from the theoreticaj framework upon which the Stanford-
Binet was developed. Although the Stanford-Binet was designed to prb-
vide a sihgle index of overall intellectual potential - that is, an IQ
score - attempts have been made to examine more specifically the item
content in hopes of better identifying the various specific abilities
‘being measured. This has come about not only through the.more.
theoretica] pesearch on the ‘nature of intelligence' but also out of
feel clinical, need. Assessment of inte]lettua] ability has served as a
means of predtcting,performance. wheh/a child's rate of learning,
however, is less than yhat would be predicted, an IQ score neither.
explains nor acoounts for this faj]ure'(Meeker, 1969).‘ Hence, the need
for mych more detailed’diagnosttc information which would ideally allow
_the oiinician to profile individual strengths and deficits and thus
provide a more dirett‘ljnk between assessment and remediation. There
are many diagnostic tests available which presume to measure one or
more of the various ab111t1es thought to be vital to 1earn1ng and such
tests are 1nva1uab1e. Given, however that the administration of an
individualized 1nte111gence scale is usually routine in any thorough
‘assessmeZt that the Stanfoho;Bihet has a htstory of thorough

va11dat on, that many 1tems ‘'on the Binet are s1m11ar in content to
items on other diagnostic tests and finally, that the age range for
which the B1net~1s suitablel1s_w1de, it wou]d'be helpful if it could be

validly used to obtain more}specific'information which could aid the |

cli jcian in direpting the diagnostic process.

I
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Since the first revdsion oftthe original scale in 1916 by Lewis

]

Terman at Stanford Un1versity there have been a number of attempts to
examine the internal structgre of the Stanford Binet using,factor
) analytic procedures.. Burt‘and John (1942a) ‘conducted an,extens1ve
series of investfgatioqs on the original Binet ;cale. They found
evidencevfor the 1nt1uence of other abilities in addition to that of
‘general fnte]]igente' whichbthe test was intended to measure. In a
later factor analytic investigation of the 1916‘Stanford revision they
were able to 1so1ate, in addition to. a genera] factor, seven distinct
group factors (Burt and John, 1942a b) These findings led Burt and
John (1942b) to conc]ude that more spec1fic ab1]1t1es play a larger
part in.individual test performance,than m1ght otherw1se be 1nferred
wr1ght (1939) also attempted to isolate primary ab111t1es in a
part of the original Stanford -Binet. She was able to isolate a commonlaf
:fagtor and six interpretab]e‘primagx tactors.f ..
‘One of the moét We]T known factdr-ana]yses was cOnducted by
Quinn McNemar us1ng the standard1zat1on data collected on the 1937
* Stanford revis1on (McNemar, 1942). McNemar had ful]y expected that he °
we.'d find the téet,to be‘highly_saturated with one commoh factor to .
the ::clusion of obvious group factors, this being'conéistent with the
desigr of the test to proride a single,index Of'intellectualAability
-~;hich b comparah]eaacross individuals. He foqnd, however, evidence
for the infiuence of other specific abi]ities'in addition to 'genera];
inte]]igence', His regylts provided every.indication that the 1937

Forms L and M of the Stanford-Binet were more factorally compTe*fthan

.was originally predicted. S



Jones (1949) also analyzed standardization scores on Forms L

and M of the 1937 revision of the Stanford-Binet. Four separate
analyses were'conducted to include SeVera1‘mehtal age levels.f In
contrast to the flnd1ngs of McNemar (1942) no evidence far a general
factor was found. According to Jones, the IQ variance could be
eXp]ained by psycho]og1ca11y mean1ngfu1 group‘factors at the various
mental age levels, Six'fac;ors were isolated at years XII through XIV,
Three factors wefe 1nterprefed across years X through XII, fpure
factors were found at years VIII through X. Analyses at yeafs VII and
VIII isolated four Meaningful factora;

UInva'methodpjogicai fefinement‘of his earlier work Jones

(1954), repeated the factor ana]yEis at years XII thraugh XIv emp]oyihg

{qthe same corre]ationa] data as used in the prev1ous study. A total of

“

nine factors were u1t1mate1y interpreted.
There have been relatively few attempté to. date to examine the
factor structure of the 1960°revision of the Stanford-Binet. Ramsey

and Vane (1970) found seven factors as the result of an analysis of

mental ages 1V-6 through VI of the 1960 revision. No factoe in this

{analys1s was 1nterpreted as a general inte]l1gence factor,

| Ha]]ahan, Ball and Payne (1973) examined the factorial compos1-'

' tioh’of the Short Form of the 1960 reﬁisﬁon of the Stanford-B1net

across menta1'ages I11-6 through V.. These“researehers_were.able to

y.

" isolate only three factors - a general factor and two group factors.

Stormer (1967),,in an attempt to identify the components of the
Stanford-Binet and the aspects of intelligence it does or does not’

measure, examined the 1960 revision of the scale in eohjunction with a_



l battery‘of other tests employing an externa]~factor analytic procedure.

R

His sample ncTuded over four hundred fifteen year‘on’sUbjects.'
Stormer conc]uded that while memory and spatial apt1,pdes are minimally
measured “the major. portion of the variance in the upper range o he

Binet is attributable to the verbal factors of f]uency,'reason1n

production. | S . .

In summary ‘it can be seen that there is cons1derab1e evidence
to suggest that the Stanford Binet is more factorially complex than one a
m1ght pred1ct. Even Terman and Merr111 (1960), authors of the 1960

rev151on, in the process of argu1ng that "the very factors that contr1-

bute to theVStanfOrd-BinetPs success as a measure of genera1.1nte111-

* rence. must interfere with its usefulness as a measure of the varjous

separate aspects of mentality . . ." (p.. 2), are forced to admit that
1 ] ' . .

whlle "a s1ng]e common factor can explain the performance on the'@

Stanford Binet th1s ‘does not exclude the poss1bn]1ty that group

factors might be present at’some age levels” (p. 34), Despite, how-

"ever, this strong evidence'that the Stanford-Binet is indeed factor--

\\
a]]y comp]ex ‘a. qp1ck examinat1on of the results of the various

1nvestigat1ons seems to y1e1d some 1ack of agreement. While there has

been general consistency in the types of’factors found, the exact

‘number and compos1tlon has var1ed from one investigation to another,

’

' DetafTed comparison of results has been hampered by'the fact that

' d1fferent rev1sions of the scale have been used that researchers have

ana]yzed different portions of the test, that subject groups have
dfffered 1n size, age and IQ ranges, and that statistical methodo]ogy

has var1ed from study to study. Hence, while one is 1eft with a strong



impression that the 1960 revision of the stanford-Binet might have con-

- sTderabTe potent1a1‘as_a“a1agnostic_1nstrument—‘a_c1ear*and—consistent——————-
definition of its factorial composition has not yet been achieved.
Accord1ng to Ramsey and Vane (1970) "almost all school and
c11nical psychologists utilize some form of subtest analys1s when A5
eva]uat1ng 1nd1v1dua1 1nte111gence test results”, What then, are the
current users of the Stanford Binet doing? If the Wechsler Intelli-
gence scales were used, say Ramsey and Vane (1970), the clinician could
.rE1y upon the faetors outlined in factor analytic_studies heported_by
| Wechsler and others. The scarcity of factor analytiqgétudies«of the
1960 revision and the re]ative‘1nconc1usiveness‘of analyses of ear]ieq
rev1sions, proh1b1t s1m11ar poss1b111t1es with the Stanford-Binet at
this time., The psycho]og1st thus, has been forced to rely on logical
- analysis (Ramsey aad Vane, 1970). | |
Severa1 attempts have been made.to'develop'a'ciassification
scheme for the Stanford B1net based on categories which w111 allow

, N

p1acement of 1nd1v1dua1 test items into meaningful: groups on the ba51s
of content or face 5511d1ty. Satt1er (1965), for examp]e, has
deyeloped”a system which classifjes items into-seven majer abf]itj
categories and five subtategories."Using thte system the c]tnician can'
qhick]y profile an'individual's'test perfermance and fairly readily '
identify partitular strengths and weaknesses. Va]ett-(1964) has
devised a'simiiar échema which assigns items to six categories. Meeker

| (1969)'has also devejqﬁed a classification system for the Stanford- “

Binet based upon Guilford's Structure of Ihte1lect Model. Guilford

(1967) has proposed a three-dimensional model of intelligence and has

[



employed factorial methods toctest it. In this model 120 different

hypothesized intellectual abilities are defined. Meeker's procedure

'for classifying items according to the Structure of Intellect model
identifies 55-of Guilford's abilities in the Sténford-Binet.

At this point, it is appropriate to ask some quéstions about
the validity of these classification systems. How much agreement
exists between the different schemes in their assignment of items to
- ability cateéqries? vaen the categories,»do trained clinicians agree
on the'placement of items within them? What kihd of correspondence
exists between these conceptuaf systems and thé émpiriéﬁl factors?
Finally, ié subtest analysis even a 1egit1mafe activity for Stanford- .

Binet user§2 To date very\iitt]é effort has been directed towards

FP) e

"answering thé}first three'questions and without those answers it is_ndt
~p§§sib]e to,réspdnd accuratély to the final quesgion.. In order to pro-
vide defin{five aﬁswers considerab]y more effort must be directed
towards clarifying the factor structure éfhthe 1960 revisioh,of the'fwu
Stanford-Binet across all age levels. A much mofe.indepth examination
‘of the various conceptual Classificatiqn systéms must}q]so be under-
taken which assesses both their correspondence to the empirical factor
Structure of the test and their use as a reiiable.tlinica] tool. To
make a preliminary step'in this‘direction is the aim of this |

thesis.'

1.3 Statement of Objectives

The first objective is to brovide a brief history of the
Stanford-Binet and in so doing place its development within an appro-

" priate theoretical framework.

b



The second objective is to undertake a detailed review of some

previous factor analytic studies of the variohs revisionslof the
Stanfora-Binet. ‘Emphasis will be placed on a comparison of both the
methodo]ogy and the resultant factor solutions. . , o L 4

The third objective is to conduct a factor analytic study of
the 1960 revision of the Stanford-Binetcover the menta] age levels VI
through VIII and VIII through XI using several differing factoring
methods and employing a clinical population of children ranging in age
from three to twelve,

The fourth objective is to assess the reliabiiity of student
clinicians' judgements in assigning Stanfqrd-Binet itgms to Sattler's
c]assificatjon scheme. | . | |

o The fifth objéctiveiis to.combiﬁe the results of the preseht
factor.ana]yées'and clinician judgement study with past research in an
atfempt to provide a bettér_assessmeht of‘our‘turrént status with
respect to gva]uating the validity of usihg Subtgst analyses witﬁ tﬁe

stanford-Binet.

/

. [
The final objective is to provide direction for further

research.,

1.4 The Géneral Design

The predom1nant component of the research cOns1sted of a factor
analytic study of the 1960 revision of the Stanford- B1net across the
mental age range VI.through XI. Test data from two.groups of children,
one groﬁp ranging in chronological agétfrom three to six years and the
other from seven fo twélye years were included fn the analyses. Sepaf-

ate analyses were‘conducted_with data from the younger group across the_'
_ } P _



age range VI to VIII of the test and with data from the older group

across the age range VTTT;EE_XI. Both exploratory and confirmatory”
methods otkanalysis were employed. In the confirmatory analyses an
attempt was’made to conform the empirical factors to Sattler's con--
ceptual opessg ‘

A In another phase of the research student clinicians in Counsel-.
l1ng and School Psychology programs at the University of Alberta were
asked to Judge each of the Stanford- B1net items with respect to the-

conceptual categories outl1ned in Sattler s classification scheme.

~

1.5 Plan of the Thesis

In Chapter Il .the history of the Stanford Binet is outlined and
its development is placed n1th1n the context of the psychometrlc
approach to the definition and measurement of intelligence. Previous
- factor analytic studies of the StanfordABinet are reviewed. The con-
ceptual subtest classification systems of'Sattler and Valett are;
exam1ned | |

Part A of Chapter I1l prov1des a descEspt1on of the two sample
groups employed in the Factor Analytic Study. Subject select1on proce-~
'dures are expla1ned. Sampling adequacy 1s evaluated Part B of the
chapter is concerned with the sample employed in the Clinician Judge-
ment ﬁfudy. SubJect,selection procedures are described and sampllng

adequacy is evaluated.

]

RN

In Parts A and B of Chapter IV the methods of analysis employed
in the Factor Analytic and»Cl1n1cian Judgement Studies respectively.are

outiined. .
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In Part A of Chapter V the results of the Féctor Andlytic Study -

are presented. Compar136n§—of—féttbr“sontfons—obtaThed‘vﬁtth“groups——f———
across the several factofing methbdsuand across groups within the .
vérious methods of anai&sis will be emphasized. Part B of.the chéptér
is devoted t; the results . of the Clinician Judgement Study. Comparison
of the c]inicians* Elassification of test items to'both Sattler's
schema and to the empifical factoszolutions ére made. — |

Finally, in Chapter VI the. results of the thesis are suﬁ-

~

marized, and implications of these results and directionsffbr further

)

research are presented.



CHAPTER TWO

2.1 Introduction

In order to‘evaluatelfully the extent to which further study of
tne internal structure of the-Stanford-Binet may be-useful, it is first
:nétéssary to examine the development of the test.A'An understandlng of
_ the B1net S place within the theoretical framework surround1ng the
nature of 1ntelligence' is also 1mportant. Hence, before a review of
;earfre;{factor analytjc studles of the Stanford-Binet 1s undertaken,
/ some relevent hlstorfcal background is provided. Following a compari-
son'of results‘of previous factor 1nvestfgations attention will be-

/
[
\ directed to the examination of the alternate cla551f1cat1on systems of
// . Sattldr and Valett. Sattler 3 model being the one of pr1mary interest

// in this study, w1ll be descr1bed in some deta1l Valettrs system,
\

‘because it is similar to Sattler's and,because it is also extensively

used by Clinicians,'wlll be outlined bniefly for comparison purposes.
nce the use of Meeker s class1ficat1on system, based on Gu1lford s
“Structure of Intellect Model, is currently l1m1ted pr1marily to

;research applicat1ons, 1t wlll not be dlscussed

2 2 Historlcal Development of the Stanford B1ngt Form L-M

Although Alfred Binettjs usually given the credit for develop-
. ing the first 1ntell1gence test, it was Franéis Galton who was actually
‘ the_creator‘of,the attr1bute we now call ' 1ntelllgenqe in ds much as

,"factprs"which make a man eminent‘had'not preyiously been assembled

11 -
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under one heading" (Liungman, 1975, p. 13). Much of the concept of

'fnte1ngehce‘—waS‘thus—pioneered—by—Ga1ton—1n‘the—iate—1800Ls. He
claimed that there were enormous biologically inherited differences in
‘the qua]ity'of understanding between Qifferent individuals. After
"showing that various degrees of menta{;eapacity, from genius throhgh
mediocrity to 1dioey, did exist, Galtoh set out to demonstrate that
they were biologicdl entities\just'as height, eye colour ahd.so forth.

| He opened a ]ahoratory ih which he set oht to measure the thsica]
features of his subjects hoping to prove that there indeed would be a
relationship betweeh such ettributes as head size and intelligence. In
the tradition of Galton researchers cehtinued’to systematically study -
| sensory functions and simple ps;chological precesses in search of |
1nd1v1dual differences. o o “ |

Alfred Binet, however, was cr1t1ca1 of what he felt to be an

' ‘over]y s1mp]1st1c approach He felt that the tests of that time were

too heavily we1ghted in the direction of sensory funct1on1ng and simple
psycho]og1ca] processes, He also argued that they failed to conta1n a .
sufficiently varied sampie of measures related to diverse menta]
faculties: | .. | co

We are approaching here a new,;difficult, and very little explored
subject . . . If one looks at the series of experiments that have
been made - the mental tests - one is astonished,by the consider-
ablE’place reserved to the sensations and’ simple processes, and by
the little attention lent to superior processes, wh1ch some [exper-
imenters] neg1ect comp]etely. -

The obJection wi]] be made that the e]ementary -processes can be _
determined with much more precision than the superior ones; this is-
true, but people differ much less in.these elementary processes

than in the complex ones; there is no need, therefore, for as
.ﬂi§c1se a method for determin1ng the later as for the former,

. 7 . . . | - ’ G
. - o . B . . - . -
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point which is often forogéten. Anyway, it is only by applying
ourselves to this point that | we_can \_approach_the _study of indivi-
dual differences.

Let us recall once more that the objective sought is not to deter-
mine all the differences among the psychic faculties of indivi-
duals, but to determine the strongest and most important ones . . .
This is a rule that has not been considered and followed by anyone.
We must expend our attention on superior psychic facuities « e
(quoted in Wolf, 1973, p. 145).

‘Binet's own search, however, for-an understanding of these 'Soperior
psychic faculties' was 1ess‘than straightforward. Throuéhout his |
career the direction of his research varied considerab]yf: Areas of -

" endeavor ranged‘fromithe measurement of tactile thresholds, to- the
intensive and systematic inVestigation of the“thinkinéiano behaviorvof

his two daUghters, to the study of menta].i]iness and mentaiaretardae

tion. :Binet'did not conceive of finte]ligencei as having a re]ativeiy~’ '
independent existence in personality since the weight of his writing |

stressed‘the unity of functioning in each‘individna] (Sarason, 1976).

"~ Binet was interested in humanibehavior in a]]_its forms. This drivé to’
permeate the human mind, to understand it as a,compiete Whole causedv
Binet to'be over ambitious-in his goa]svand‘less directed in‘his';
research efforts than he’might have been. Despite this, Wolf's (1973)
review of Binet s research and writing prior to 1905 indicates that he

_had begun to germinate ideas that were much cioser to modern concep-
tions of intelligence tban‘were those_of many‘theorists who followed.

_ Binet's statement in IQQQ;that "it would not appear absbiute]y impos-

sibie that sometime in the near future one cooid succeed‘inbmeasuring '

inte]iigence, that is, reasoning, Judgement memory, the abiiity to

make abstractions is remarkab]e oniy in its similarity to current



14

: &
thinking on the nature of intelligence (quoted in Wolf, 1973, p. 143).

e

Binet's developmenta1‘st0d1es_of*hTs*two‘daughters*were;ffor‘their-'
time, masterpieces of a marvelously insightful mind. He fastidtous]y
recorded differences in the girls' attention span.and concentration.
He studied.their 1anguage usage. -He compared their'memorfes and their
ability to form visual images.. He monitored thein deve]opment'of
nlmber-sense. = He tested their abilities to make judgements about
length and quant1ty. He compared their beh4v1or in social situations.
‘°A]though he could not adequate]y def1ne‘the d1fferences, Binet felt
that the younger chi]didiffered disttnctive]y from the older child not
only in amount of knowledge but also in manner of think1ng and
reason1ng. The astute reader w111 1mmed1ate1y be 1mpressed by how much
these tdeas and methods of research'were‘s1mrlar toithose of P1aget,
one of the most em1nent of recent investigators 1n the study of .
chi]dren s 1nte11ectua1 development. In fact, "P1aget has long been
.aware and. apprec1at1ve of Binet as a subtle analyst of thought pro-
cesses" (No]f 1973 P. 331) Accord1ng to Sarason (1976) th]S is far
h1gher praise than P1aget accorded the 1nte111gence test deve]opers who
came after B1net. . N -

B1net s .intensive study ef his daughters prov1ded 1mpetus for S
the continued search for superior faculties'. He conducted hundreds
of studles 1n whlch he attempted to exam1ne such things as memory,
oattent1on, comprehens1on, word fluency, menta] imagery, coord1nat1on
sk1lls and quick v1sua1 Judgemepts, and task per51stence._ "His sub-

Jects 1ncluded41nfants“ chi]dren, .adults - normal, retarded, menta]ly

iln, cr1m1na1 and representat1ve .of .all classes of society" (Ho]f
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1973, p. 333). Throughout'this period Binet struggled ‘gallantly to

discover how these various 'faculties':were synthesized to form the - “
giobal entity 'intelligence'. He had difficulty in coming to terms
with the nature of these 'facu]ties . "He argued that a memory or a
_vo]ition, for example, 1is imaginery and does not exist. The reality
- lay in acts of memory, acts-of volition, or 1itt]e particu]ar and dis-
.tinct eventsf (Wolf, '1973 p.-144)' Yet Binet persisted in speaking of
facu]ties of memory, attention, and the like as though they were ‘
‘1nherent entities or traits of the individua]. Yet again, he also
argued that "inte]ligence was not a constant, or a fixed amount . ‘
Intelligence was educable" (Sarason, 1976, p. 581). While contending
that there were limits‘to the'extent to which intelligence'was'suscepl
.tible to. development ‘Binet felt that "with practice and tra1ning, and-
..‘espeCially with appropriate methods of teaching we can’ augment a '
'.‘chiid S attention, his memory, his Judgement - heiping him to 1itera11y
lbecome more inte]ligent than he was before <+ « right up to the moment
when he arrives at his ]imit" (quoted in wo]f 1973 p._207) .
Binet was not on]y a deve]opmenta] psychoiogist and an experiap‘ﬂ
’vymental psycho]ogist but also very much a c]inic1an. He became very : -
.involved in trying to find ways to help and. change human behavior.' His"
advocation of menta] orthopedics which was aimed at teaching children\iy
[ to listen, remember, and Judge more effective]y is only one examp]e of :
~Binet's clinicai invo]vement. He a]so directed a considerab]e amount -
;of effort toward the study of the thinking and. behavior of mentally |

:retarded chi]dren and adu]ts and in fighting for their humane treatment »I

o -
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‘and appropriate educationt "Among'all those who have participated in
——-*"—the—development¥oT—intelligence—tests;—it—isfmost—unlikely—that—anyone—_—f—w
rivals Binet for his finft'hand, investigative experiences with,diverse

populations" (Sarason, f§76, p.‘583), “

. Despite Binet's ehtensive research and clinical experience, his
amibition to deVise mental tests which would allow for appropriate _ |
evaluations of 1ndiv1dual differences was continually thwarted by "his
own confusion over the exact nature, number and organization of the |
“'superior processes'. “Ittappears.[in‘1903] that Binet hadlthe ingre-
dients.tOfmake a méasUre of intelligenCe, but how was he to put them H

_‘together in a framework of the many 'faculties that; althoughvrepre-
senting acts rather-than entities were st1ll acts that, in the m1nds of
Binet and other psychologists requ1red separate and distinct testing?"

.(Nolf 1973 p. 160).
| ) | By 1905 Binet was under pressure by the French Ministry of
ﬁublic Education to develop a Simple, convenie t and prec1se test which' -
':would readily 1dent1fy those who were unable to. cope with the regular
: school program and hence were in need of spec1al education.v ‘Around
l”this time Binet 1ntegrated a number of earlier 1n51ghts which allowed
him to form-a somewhat different approach to the problem and hence to
: escape from hlS preoccupation with the measurement of 1nd1v1dual facul-
h ties. Binet had already concluded that only complex functions yielded '
151gnif1cant ind1v1dual differences and that 51ngle tests of any func-
tion were useless - that they must always 1nclude a number of measures -

of each He: had also come to realize that in order to make meaningful"

comparisons among 1ndividuals, norms must be established by measures of



normal' children at d1fferent age 1eve1s. Givenhthatﬂthere were |
soc1ally accepted -age-norms—at- wh1ch chl]dren shou]d have— completed__m;___
grade leve]s in schoo] this could be used as a method for determ1n1ng
normal' achievement. what remained was for B1net to take the step

from attempt1ng to measure each separate facu]ty to test1ng responses

to quest1ons or 'tasks s whatever the1r psycho]og1ca1 components might

~ be, B1net d1d take this step in 1905 and he.and his assoc1ate Theodore -
. Simon began an extens1ve search for 1nte\1ectual 'tasks that would !
lie in a hierarchy of d1ff1cu1ty accord1ng to the ages at which a
s1gn1f1cant maJor1ty of ch11dren performed correctly.' They tried out
the1r 1tems (many of which were 1dent1ca1 to or mod1f1cat1ons of taskS'
‘Binet had used throughout h1s prev1ous f1fteen years of research) |
'institut1ons, hospltaTs, schools and creches.v After much test1ng the
f1rst B1net sca]e was finally deve]oped cons1st1ng of th1rty 1tems
arranged rough]y in order of d1ff1cu1ty to test ch11dren from three to
twe]ve or o]der. "Data on-the performance.of.~norma1' chi]dren carry-

ing out~tasks that cut across these facu]ties proved to be‘the break-
through in B1net f1na11y be1ng ab]e to deve]op a useab]e scale (Ho]f, L
1973 p. 176) B . U

o Nhat exactly, then, d1d B1net feel he was measur1ng with his o
test? Accord1ng to wolf (1973 P. 179), Blnet made it c]ear that the f
test d1d not analyze special apt1tudes a]though he ment1oned the1r

probab]e 1ntrus1on 1nto 1tems.. Rather, he fe]t that 1t was general]y

. measuring a fundamental agent wh1ch he called Judgement' .It would

' 1mmediate1y appear that th1s represented a rather dramat1c shift in -

think1ng on the part of. Binet from the v1ew that 1nte111gence was

*

-
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- defined by a number of 1ndependent ab111t1es, to the development of a
test~1n_wh1ch ~the 1mp11cation_Js made_that_Jntelligence is_one_ genera]
thiﬂg. Tuddenham (1962), however, prov1des a more cons1stent 1nter;m
pretation: “Regard1ng 1nte1]1gence as a product of many ab111t1es,
" Binet sought in h1s tests to measure not an entity or single d1mens1on
- 'genera1 intelligencef--'but rather an average level -"inteiligence
in genera1;‘(p;_48§).h Thorndike *(1975) also'argues‘thath“it was not
that.Binet fat]éd to recOgnize that fUnCtions werelinvolved other'than
"Judgement and that each might be 1nd1v1dua]1y eva]uated It was rather
that he felt 1t most 1mportant to prov1de a un1tary overall appraqsa]
~of. 1evel of mental functionlng, and be11eved that a Jud1c1ous poo]1ng
of a var1ety of d1fferent tasks prov1ded the best bas1s for such an
';,appra1sa1». . r* (p, 4). Th1s wou]d;appear to be a very 1mportant d1s-‘
tinction.. . ' |

In 1908 the 1905 sca]e was revised by Binet and Simon. _ This

revision expanded cons1derab1y the scope of the test. It«could be used
to d1st1ngu1sh among the 1nte11ectua1 abilities. of nornaykchildren as‘ s
well as to distinguish the mentally defectiye chde from the ngrma]
,child. Th1s requ1red of course, mod1f1cat1on and add+t+en ‘of 1tems. o
.The concept of menta] age was also c]ar1f1ed. Tests were grouped |
accord1ng to age 1eve1 and the mental age of the ch1ld was determJned

$ .
at the h1ghest 1eve1 where he/she could pass a11 the 1tems but one plus R

-

credit of one year for every five 1tems passed at a more advanced ]eve]

In 1911 B1net, a]one, once aga1n revised his sca]e to 1nclude a

. (Brody and Brody, 1976

number of technical changes. _The age levels of some items were ;v'
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altered. Five items were placed at each age level. Fifteen year and”

adult levels were added.r Binet established the basai year at the age

where all tests were passed and two-tenths of a year was granted for

~each test passedfabove this basal. Aithough procedures for determining

the mental levellwere'made explicit, no provisi  was made fqr the
ca]cu]ation,of‘an inte]]igénce‘quotient (1Q) whizh wc1d permit the
comparison of ability of individuals at difterent ages (Brod& and
Brody, 1976, p. 5). e

' Although hiihe]m‘Stern developed the concept of IQ in.1911
Binet did ndt feel that his test warranted.the kind of precisfon that

the calculation of ‘intelligent quotients would imply. As noted by Wolf

- (1973, p. 201), Binet was not convinced that the differences among, all

' generaif, If the scale was to be used to distinguish“amqng levels of

~ levels of ability were strictly quantitative. LHe was concerned that

~ there mightfalso be some qda]itative differences. This"would be con-

sistent.with his view of the scale as an averagetpf"inteiligence in

{

- abi]ity, the similarities among them; except in degrees, should be

maximal to‘permit the same instrument to be used tb'compare the total

_group,'

Many revisions of, the origina] Binet- Simon test were eventuaiiy
{) ’

made. One of the first and the most important was the one undertaken

in the United States by Lewis Terman at Stanford University in 11916

(Terman, 1916) This is the revision from which’ the.current form- of

the Stanford Binet is direct]y decended. Terman.expanded'the test_by

N

adding some new items. He also rearranged the age ievei_of~some'of-thef

already existing ones. The new items were very similar to thdse
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developed by Binet. The test was standardized on a sample of approxi-

mate]y~one_thousand_ch1Jdren_betweenutne_agESghf“fiMe_and_founteen_and-

four hundred adults.. Effort was made to ‘obtain a representative sample

of. the Amegican populat1on. No fore1gn born ch11dren were. 1nc1uded in

the sample. Terman had:no doubts about the precision of his test. He
‘1nd1cated'a person's relative posttjon to his own.age.groUp by comput-
“ing the ratio of mental age to(chrono1ogica1 age. The IQ,;then, as tt

_was originally'conteptualized_was'simp1y this ratio'mpltiplted by oneié,

hundred.

e

In 1937 the_Stanfordeinet underwent a setond significant
reviston‘(Terman and Merrif] 1937) ~ The sing]e 1916;sca1e was.
replaced by two para]]el forms L and M. It was 1ntended that the new

scales shou]d test as near]y as poss1b1e the same aspects of 1ntel11-
gence as ‘did the eariier revision. The a1mmof.the 1937 revision was to
expand the test to include jtems at both the upper -and lower ends.'to"‘
.tmprove upon the standardization sample and to refine instructions for
j administration.andiscoring._ Prior to the standardization hundreds of
itens were developed and'pre-tested.v Every attenpt was made to include
items_whieh were similar in form to and corre]ated highiy‘with’those on

e

~the earlier test. On]y those demonstrat1ng rap1d rise in percents

C e

-pass1ng at success1ve age levels were tentat1ve1y se]ected. Form L and
M were standardized-by admrn1strat1on of both forms to approximateiy’
three thousand Caucas1on ch11dren so as to sample the ma1n geograph1cal'
areas of the United States. Approximately one hundred subJects were
included at each‘half,year interval from one and a half to five and a

half years, two hundred at,each age'from six to fourteen, and .one
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n

 hundred at each age from fifteen to eighteen. Each group was evenly
- ' : ' ¥ [] .

——divided—betyeen—the—seies—and—a11Asubjects—were—with1n—one~month—ef
their b1rthdays (or half-year birthdays for_subjects,below age six).
Several'modifiéat)ons~were theh made until the final two scales were-
equitalent with respect to difficulty range, reliabiTity, and validitj.,

" Each scale contained 129 items. Each was so etahdardized for diffi-
cu1ty as to yie]d mean IQ'S wh1th approximated as closely ae poeéible
to one hundred, that is, mean menta] age of unselected subJects corre-
sponded w1th mean chrono]ogica] age. The entire revision was carr1ed
out over a per1od of ten years (McNemar, 1942 p. 1-7).

In 1960 a third and f1na]\rev1s1on of the Stanford-Binet was

‘undertaken (Terman and Merrill, 1960). The most s1gn1f1cant change was

to incorporate back into a s1ng]e sca]e the best items from the L and M-

forms .of the 1937 scale. No attempt was made to restandardize the‘.
scales but the existingvstandafds werecgvalaated against further data
which had been collected during the early 1950's. The evaluatiOn was

- based primari{y upon the test berformaqce of approximate]yvforty.fiee
hundred subjects between the -ages of tyo and_a half and'eighteeh years.
The subjects were_not,chosenvtb constituteta;representative sampling of
American sehdoi children nor was there proportjona1 diStributionvof’

_ euhjects across- age or mental age~greups. Ahy chahges in difficuIty of
subtests wée determihed'byfcompaning percents passing the individual'

~ tests 1n the 1950 S wwth percents pass1ng in the: orlg1na1 standardlza- ;

: tion_group. Criteria for se]ection of 1tems remained the same. Only |
“those 1teﬁs which demonstrated an 1hcrease in percent pa551ng with age

‘and which had high correlations-withktotal test score were



retained. Items which were found to have chanded significantly.in
-————dﬁff1cu1ty—since the- orig1na1 standardxzat1on‘were eitherAeliminated or
re]ocated. A few items were dropped because cultural changes had
rendered them inadeqdate. Provision was also made to have an_alterhate
item at eaéh age level. | |
. Several changes were also introduced which were directed at
correcting several structural probleMS apparent in the-1937 scale.
Firstly, the mean 1Q's that the scale yielded at some levels turned out
to be somewhat'abore one hundred. - In the 1560 revision adjustments
were made to hake fhe average mental age that the scale gives more
nearly‘equa] fo'fhe avereée chronologieal age et each age‘]evel.
| A shift was also made from-the calculat1on of IQ's by the ratio
method to the ca]culat1on of deviation IQ's. The revised IQ's became
standard scores with a mean of one hundred and a etandardldevia;ion of
Sixteen. -Theée'values‘apbroximated the values oﬁtained on the total
1937 standardization sample. Sfandard,score IQ's e]iminafed the prob--
lem of atypical variability whieh occerred‘at some age levels on the
1937 revis1on and al]owed for better 1nterage compar1sons.

_ The 1960 revision of the Stanford B1net then, is the scale
which is currently in use. It is an age scale wH}ch taps ab1]1t1es
ranging from the two year: level to superior adult. There are a total.

of 138 items, seveﬁ et each ha]f'year frem fear IIlto year IV-6, The:
seventh item in each cese is‘an e;fernete and:is not incjuded 1nvadmin-‘
istration unless one of the ffrst six 1svnot correctlyvadm1nistered.l

"There are a]so seven items (the seventh again be1pg an a]ternate) at

.each year level from year V to year XIV The Average Adult subtest ‘
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contains eight items and one alternate. Each of the three .Superior

__Adult_subtests_contains_six_items_and_an_alternate., One_month_of
mental age credit 1s‘dtven'for each correct item from-year Il to year
V. Two months credit is gjven for eacg‘item.between years VI ind
Average Adult. Four, five, and six nonths credit respectively are -
given for each item in the threenSuperior Adult categories. The basal
age is-.designated as that level at which all tests are passed which
Jjust precedes the‘level where the first fa]]ure occurs. In computing
tﬁe mental age the testee is credited.with his/her-basal age. The |
apprqpriate number of nonths credit are then added for each item passed
above the basal dntil a ceiling is reach;h.' The cef]ing is that Tevel
‘at which all tests are'failed. . Mental ages are then readi]yacqneerted.

¥ to deviatt%n‘IQ's dx reference to the’appropriate’tab]es..

Hin 1972 a restandardization of the 1960 revision was undertaken
(Terman' and Merrili, 1973). The purpose was to dpdate the norms and to
deve]oe new 1Q tables to reflect ‘the perfbrmance in the 1970's 6f sub-
Jects over the ent1re range of the test.. At all age ranges the tests
and theg d1rect1ons for adminstrat1on ‘and scor1ng remained the same.
The 1972 norming samp]e consisted of approx1mately twenty.one hundred
sunjetts, one hundred.atveach Stanford-Binet age 1?tei. Tne sdbjects
Vhadvali been part of"or were sinlings of chi]dren who had been part
_of a large-scale norming of the Cogn1tive Abilities Test undertaken
across the United States in 1970. The communities sampled for the _"
standardizat1on of the Cogn1t1ve Abi]ities were stratified accprdgng to
‘s1ze, geographic region, and 1nd1ces of economic status. In order to

generate an approprlate norming sample for the Stanford Binet -
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subsamples, stratified according to mental age, of‘the Cognitive'Abili-

- ties_Test norming sample‘were identified and used. To obtain cases at

the younger ages it was necessary to rely upon siblings of the. original
Cognitive Abilities norming group. Stratification was based upon the
Verbal scale of the Cognitive Abilities Test because it was felt that
scores on thlS scale would have the highest correlation w1th the
Stanford-Binet IQ's. Younger{children were categorized upon the basis
of the performance of their siblings. Based upon'the resultscof this

" standardization 1972 Revised IQ tables were.published (Thorndike, .

" 1973). Generally, the traditional relationship between chronological‘
age, mental age and 1Q does not hold for the 4972 norms. - Using the

same chronological age and mental age, the IQ obtained with the 1972 .

norms is usually" slightly lower than that obtained with the 1960 norms.‘.

- The largest changes are at the preschool level For instance, a four

year old child must obtain a mental age of four years and six months to
tobtain an IQ of one. hundred (Naddell, 1980) ~Holbroyd et al. (1976)’-
'xand Davi§ et al. (.975), however, feel these changes are reflective of
true changes in the rate of mental development of children and hence {
~ the 1972 norms represents a- definite improvement over the old norms 1m
vthis respect. | o - ' -

To this point, the development ‘of the Stanford Binet has been.

traced from its earliest conception to 1tsacurrent fodm. “Binet's last

'
I

- regision ‘was dated 1911; it is astonishing to see how negligible have
been the changes in substance or scope 51nce that time" (Wolf, 1973,
p. 331) Throughout its seventy- five year history, the Binet has .

served as “the workhorse of the psychometrical appraisal of cognff?ve
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development, the standard against which other tests of cognitive abilif

. ties have been evaluated"-(Thorndike, 1975, p. 3). 1In order to fully

appreciate the historical'roots_of the Binet, however, it is important

to.eXamine the theoretical contexb in whioh it was deve]oped It has

2 -

“already been demonstrated that the tasks which Binet origina]iy pro-

.posed "stemmed not from any eTegant theory nor from any precise defini-

tion‘of intei]igence but were a result of painstaking observation of

| _'intelligence in action . His selection of items for his test was

.based upon empiricai tryouts with groups of - children of various ages

~(Thorndike, 1975 P. 3) ~Although Binet did feel that 1ntel]igence was

mediated by the interaction of a number of specific.'facuities he

" abandoned any attempt to separate out 1ndiv1dua] abi]1ties in hTS test.:

;while urgent practical needs interfered with Binet deveioping a precise

theory of 1ntel]igence there were many others who were' not SO

' diverted.v

M - .
The creation of tests which were seemingiy SO successfu] in

udTStTnQUTSthg indiv1dua1 diffdrences in 1nteliigence provided the very

T~‘framework from which the theorists could then work. It was felt that

B detailed ana1y51s of these tests wou]d reveal the ‘nature of inte]]i—

“T,gence . Advancements.in»mathematica] and-statistical;techniques,

»speoificaliyvthe deyelopmentfof‘the“ooncept of correlation and the

resu]ting techniques of factor analysis, both stimuiated and were

,_stimulated by the study of 1ndiv1dua1 differences., These techniques

[ "were. seen as affording sc1entists the means for discovering the '

7essence of intel]igence (Ma]oney and Hard 1976) The critica] issue

B Which emerged was whether 1nteiiigence was comprised of a SIngle

'l
]

-
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'genera] factor or whether there were a nomber of-seperate factors. , -
Given separate factors, what was thefr nature and how were, they inter-
related? Spearman‘(1§23, 1927) was'the'first tovpresentra theory of
intelligence based‘ubon'statistical analysis of test scores. Spearman
was convinced that all intellectual activities shared a common factor
which he termed ‘g'. In studying the corre]ations;between a mide
variety of tests of complex mental functioning, he was'impressed'by the
-extent of positive re]at1onsh1ps between them. This'lead him to o

r3

be11eve that the tests were all measur1ng the same under1y1ng process.

. Since the corre1at1on betweeh different tests was never perfect,
Spearman?conc1uded that'each test oossessed‘a combonent which wasA
strictly unique, to itself. This'he\termedlthe specific'or 's'. This

| 's', being un1que, d1d not contr1bute to -the corre]at1on between tests.
Spearman advanced the method of factor ana]ys1s as'a/way of determ1n1ng
the contribution of particuiér.tests to ‘é". Spearman's theory came to
be known as the two-factor theory of 1nte]l1gence. )

Nh11e 1t was true that al] tests of 1nte1]1gence correlat d ’
',pos1t1ve1y, it became obv10us that the 1ntercorre1at10n between items
tended to fa11‘1nto identifiable patterns. This flnd1ng 1ead to the . .
cohc]usion}that besioes the common process spec1f1c to all tests, there ,
were also processes common to spec1f1c types of tests. That:is; in N
edd1tion to the common factor there also existed a number of group-
faétors.. This became known as the group-factor model The re]ative
‘1mportance of these group factors versus the general factor was the |
‘subJect of some controversey.v Spearman, h1mse1f was forced £ acknow-
ledge the.possible presehce of some group factors but was unwilling

=
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to relegate them anywhere near‘the 1mportance of the common.factor
(Spearman, 1927) | | |
Thurstone (1935 1947), on the other hand, in a radical depar-
ture from ‘Spearman's two- factor approach formulatéd the mu1t1p1e- |
factor theory of 1ntelllgence. He postu]ated the ex1stence of seven
" broad mu]t1p1e factors in place of any genera] factor, These seven
factors became known as’ Thurstone s Primary Menta] Ab1l1t1es and
} lncluded Number, WOrd Fluency, Verba] Mean1ng, Reason1ng, Spat1a1
"Awareness and Perceptual Speed
. Forming a compromISe between these pos1t1ons were. the o |
Qlerarch1ca1 theor1es of Burt (1941)'and'Vernon (1950) Accord1ng to. hfi
these theorlsts, abilities were organ1zed in a. h1erarch1ca1 fashion
‘ with a 'qg' factor subsum1ng all other factors. 'G' could then be

~broken down into severa] -broad group factors.v These could then be sub- v

divided 1nto progressive1y sma]ler 1ndiv1dua1 factors. Vernon (1950),

for example, posited a general factor, two maJor group factors (verba]- -

b educat1ona1 versus pract1ca1-mechan1ca1), several m1nor group factors
“and mu1t1p1e specific factors. L vi' N |
o Attempts have also ‘been made to p1ace the h1erarch1ca] mode]
w1th1n a deve]opmental framework Garrett (1946) hypothes1zed that 1n
. young chi]dren the genera] factor wou]d be the most 1mportant factor in‘
' account1ng for var1ance 1n abi]ities. With time and exper1ence,
though, spec1f1c ab1]1t1es wou]d become d1fferent1ab]e. Adult 1nte111-
gence, then, wou]d be characterlzed by mu1t1p1e specific components at

.

various,leve]s.
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Gui]ford'GISGZ) provtded'yet.another SChema for;the organiza-
tion'of intellectual abilities. Guilford's conceptualization involued
a three- way c1ass1f1cat1on system designed to encompass and organize
v1nte11ectua1 aptitude factors. The ideas bas1c to the theory were for-
" mulated fol]ow1ng the factor analys1s of many tests. These ideas were’
subsequent]y ref1ned and the Structure of InteTlect Mode] (SOI) was |
‘;developed : Eveny 1nte11ectua1 ab1]1ty in the structure is character-
-1zed 1n terms of the operat1on which is employed the content 1nvo]ved
‘ and the product wh1ch resu]ts. “'Operat1ons are def1ned as "maJor
vk1nds of 1nte11ectua1 act1v1t1es or processes th1ngs the organ1sm does,
vw1th the raw mater1als of 1nformat1on, 1nformat1on be1ng def1ned as
~ that wh1ch the organism d1scrim1nates (Meeker, 1969 p. 13) There
are f1ve subclasses of 0perat1ons Memory,-Cogn1t10n, Eva1uat1on,
D1vergent Product1on and Convergent Product1on. 'Contents -are "broad
classes or types of 1nformation d1scr1m1nab1e by the organ1sm" (Meeker,
1969, p. 22) ontents are d1fferent1ated by four subcategor1es |
”1F]gura1 Symbo]ic, Semant1c and Behav1ora1 "‘Products def1ne "the
: organization that 1nformat1on‘takes in the organ1sm‘s process1ng of’ 1tP-f
~-(Meeker, 1959, p.,23). .Products can he]differentiated'in_si* ways:
“dunits; Classes}‘Re1ations, Systems;-Transtormations and Imp1ications.
,Hence, the complete schema yields a tota] of 120 ce]ls in each of wh1ch
one. factor or ability 1s expected Gu11ford has. devoted cons1derab1e
'teffort in attempt1ng to spec1fy and ver1fy the 120 proposed ab111t1es.
He. feels that he has adequate]y 1dent1f1ed one hundred of the cel]s and

'vmspec1f1c tests haye heen deve]oped which supposedly measure these~factors;
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It can be. seen from th1s over]y br1ef overv1ew that the ear]y

app11cat10ns of the psychometr1c approach in an attempt to revea] the
Ynature and organ1zat1on of 1nte11ectual ab111t;es produced a noteab]e .
]ack_of concensus.¢ Anywhere from one to one hundred and twenty |
distinct abilities organ1zed both h1erarch1ca}]y:and;morpho]og1ca11yc
have been proposed . | | | . ‘h"
‘ It 1s we]] known, however,’ that the apparent d1sagreements
:,:wh1ch emerged over the factor1a1 compos1t1on of 1nte111gence were due o
I'f1n some cons1derab1e degree to d1fferences 1n stat1st1ca1 methodo]ogy.
f_iThe term factor ana]ys1s does not descr1be a s1ng]e 1nvar1ant stat;st1;
cal method but rather 1s a gener1c name for a var1ety of mathemat1ca1 |
fprocedures for def1n1ng groupings of var1ab1es and for determ1n1ng

whnch var1ab1es be]ong to whwch group (Nunna]]y, 1978, P. 327)

'-fbnumber of mathemat1ca11y correct so1ut1ons can be obta1ned from the

same set of data emp]oy1ng d1ffer1ng factor1ng methods. G1§E§,th1s

- :'number of mathemat1ca1 poss1b111t1es, the dec1s1on as to wh1ch approach ; e

.‘w111 supp]y the more sc1ent1f1ca11y usefu] 1nformat1on 1s genera11y
;based pr1mar11y ‘upon. the part1cu1ar theoret1cal or1entat1on of the ;
'1nvest1gator. Hence there is noth1ng 1n the factor analyt1c methods
themse]ves that can demonstrate that one factor so1ut1on is techn1ca11y
more correct than another. Once this 1ssue is. c]ar1f1ed then, it n0"":
1onger seems as surpr1s1ng that the d1fferent 1nvest1gators arr1ved at
d1ffer1ng concept1ons about the nature and organ1zat1on of 1nte11ectua1 _
' ab111t1es. "Tra1ts wh1ch are 1dent1f1ed through factor ana]ys1s are |
vs1mp1y an expression of corre1ation among behav1ora1 measures. They '

are not under1y1ng ent1t1es or causa] factors, but descr1pt1ve



'categorIes. Hence, it is conce1vable that d1fferent pr1nc1ples””///

' class1f1cat1on may be applicable to the same data“ (Anastasi 1983)

eSpearman and h1s followers, for example, employed the method’ of tetrad :

“

d1ffe:/pces or centro1d analys1s w1thout rotat1on of centro1d axes. -,

These methods 1nvar1ably favoured f1nd1ng a s1ngle general factor.-

_

_Statlst1cal and mathemat1cal advancements 1n factor analys1s allowed
Thurstone to employ the rotat1onal techn1ques wh1ch would effect1vely -

abollsh the general factor produc1ng only group factors thus g1v1ng

‘~iyresults cons1stent w1th h1s theoretical orientat1on.‘ The h1erarch1cal’

N

",model of Burt and Vernon was made poss1ble by - further developments in

| “,methodology whlch allowed for the uncover1ng of h1gher-order factorsf i

(Adcock, 1954 p. 36). A CE | |
' A further compl1cat1on 1n comparlng factor solut1ons 1s the

"’J1nfluence of age and select1v1ty of samples used 1n the study. Tofa:

-

"fcerta1n extent the factor solut1on is affected by the heterogene1ty ofy'

' tthe group stud1ed. Nhen the sample 1s young or fa1rly heterogeneous

;iw1th respect to age, educat1on, ab1J1ty and so forth evrdence for a.
: : ’o - \

'? g factor is. usually found._ Hhen older or homogeneous samples are o

employed g tends to d1sappear and to be replaced w1th numerous spec1- o

"f1c factors (Maloney and ward 1976 p. 90)

“Given the awareness of the 1nterrelat1onsh1p between theory and

methodology, what then, are the current not1ons about the organlzat1on o

';of 1ntellectual ab1l1t1es7‘ Generally, w1th probablay few exceptlons, -

: 1t could be said that the current preva1l1ng op1n1on l1es-5omewhere S e

:between that_of Spearman»and-Gu1lford, From a psychometric v1ew

fintelligence_lS'now forgthe'mostjpart seen as be1ng mult1d1mens1onal,'»'

5.
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~ that 1s, to ‘be made up of a number of distinct but related abitities.

- The exact nature and number 1s still a matter of some debate but are

genera]ly fe]t to 1nc]ude a number of spec1f1c ab111t1es re]ated to the
understand1ng and use of 1anguage_(vocabu1ary, f]uency, reason1ng and
3comprehension), as we]] as a. number of ab111t1es wh1ch are pr1mar11y
hnonverba1‘1n nature. These 1nc1ude such sk1lls as spat1a1 percept1on,
"nonverbal reasonlng and eye-hand coord1nat1on. Memory sk111s are a1so -
usua]]y proposed w1th the acceptance of a mu1t1d1mens1ona] v1ew, how—‘_‘*
'"‘ever, the focus of 1nvestﬁgat1ve efforts has tended to sh1ft towards |

| def1n1ng patterns of ab111ty rather than level of ab111ty (Mahoney and :
V“ward 1976, p. 193) | o o

In recent years there has. also been 1ncreas1ng emphas1s p]aced v {

' -,on the study of processes that under11e observed responses. “For.

~;cexamp1e, to be able to answer that P’y baseba]l and an orange are. differ-
'ent because one is ed1b1e and one is not (a questlon on the Stanford- |
B1net) would seem to require some abstract1on funct1on. Many 1nvest1-v o
| 'rgators are becoming 1ncreasingly Tnterested 1n study1ng not on]y the o

g content of responses but a]so the methods emp]oyed to produce them.-'
"Both cogn1t1ve and deve]opmenta] psychology have been 1nf1uenc1al in

':produc1ng th1s change of focus._ Deve]opmental psycho]ogy has taken the'

B approach that there are not only quant1tat1ve changes in 1nte111gence '

‘»fawith age but there are also qua]ltat1ve changes 1n processes which
'~occur with development.. Cognitive psycho]ogy w1th 1ts emphas1s on

prob]em-so]ving and 1nformat1on-process1ng has 11kew1se been concerned

.v'with the study of underL“hg—antellectua] processes. It w111 be

"-recalled that B1net orig1na11y was concerned w1th exam1n1ng not only



| _"S1nce a11 the themes were of equal value, ‘and each was g1ven a s1ng]e B \

-

what ch11dren knew but the. way they thought. As stated earlier, his

1ntens1ve analys1s of h1s daughters Ted h1m to conc]ude that the

| younger ch11d differed d1stinct1ve1y from the o]der ch11d 1n her manner
'of th1nk1ng, reason1ng and remembering. In a cr1t1que of a co]]eague S

’.attempt at deve]op1ng a test of 1nte11ectua1 ab111ty Binet stated*

'compos1te score the resu]ts presented no ana]ys1s pf the kind of
| ‘successes and fa11ures for examp]e, there were no compar1sons of the
‘relative d1ff1cu1t1es of response -to abstract versus concrete

naterials” (quoted in No]f- 1973, p. 175)

B1net however, abandoned h1s attempt to def1ne spec1f1c pro- . [

' cesses in favour of f1nd1ng test 1§%ms wh1ch wou]d d1scr1m1nate wé]l

3

‘ between the vary1ng overa]] ab111ty levels regard]ess of the under1y1ng_f

',.;processes 1nvo]ved 1n the tests themselves. Th1s 1ed to the focus on 1‘

e

o a s1ng]e quant1tat1ve 1ndex of overa1] 1nte11ectua] funct1on1ng

’:the quant1tat1ve nature of 1nte111gence in test1ng. «For years the
~issue was . s1mp1y "how much?"., G1ven, then -our current concept1on of . .~

' the nature of 1nte111gence being made up of a number of d1st1nct .

ab111t1es and our concern with the processes wh1ch may under]y these// ‘VL:;?~

,ab111t1es where does th1§ 1eave us w1th respect to the assessment of

1nte111gence7 Are tests 11ke the Stanford Binet. wh1ch prov1de us w1th éiﬁﬁ7f7

obso]ete?' The answer to th1s question at this, time must be ' no . ; 3

_F1rst1y, there_current]y are few, 1f any adequate]y normed tests of .
¢ A

\

€overal1 1nte11ectua1 function1ng which def1ne patterns of ab111t1es or

{

'ftap spec1f1c underlylng cognit1ve processes. The wechsler sca]es have'

. made a smal] step towards separat1ng tasks requ1r1ng nonverba] k1nds of "
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ab111t1es from those requ1r1ng ski]]s more re]ated to verbal ab111ty
but in genera], are samilar to the Stanford-Binet in content and were
»~J’/esigned primarily to prov1de a general overall 1ndex of current
, 1nte11ectua1 funct1oning. There is no doubt that as our understanding
of cogn1t1ve processes 1ncreases that the nature of assessment 1nstru- :
.ments w111 change. This, however, still appears to be some d1stance in
:‘the future. In the meantime, however,_"1t seems reasonable to expect
: that the Stanford B1net w11} cont1nue to be used extens1ve1y for some f
. t1me“ (Dav1s an Row]and 1975) , _r
| Desp1te the 1ack of we]] def1ned theory gu1d1ng 1ts deve]op-
ment the’ Stanford B1net has proven itself. genera]lx to t= a va]1d
: measure of overa]] scho]ast1c ab1]1ty (Dav1s and Row]and 1975 Brooks,
'1977 Bossard and Ga]usha, 1979) wh11e as mentloned prev1ous]y, a
general 1ndex of ab1l1ty 1s often not suff1c1ent in a]]ow1ng the ’
‘c11n1c1an tq;reach a daagnos1s 1n cases of‘academic underach1evement,,'

obta1n1ng such an 1ndex 1s usua]]y a- v1ta1 first step in “the c11n1ca1'
f

"“process., with the except1on of the McCarthy Scales of Ch11dren s

Ab111t1es,4no sca]e ‘other than the. Stanford B1net ex1sts for ch11dren i -

d

-

between the ages of twenty-four and forty eight months. The Wechslerf
Preschoolgand Primary,Sca1e:of Inte111gence is not"su1tabTe for chi}-'
dren'younger than’four. ‘The McCarthy-Scales,‘developed in<1972 and
su1tab1e for ch11dren from two and one half to e1ght and one ha]f have
not been subJected to anywhere near. the r1gorous tests of va11d1ty that
has the Stanford-B1net:_-Accord1ng to Gerken et a] (1978), if the pur-v
B 'pose of testing is to determ1ne a child s genera] leve] of 1nte11ectua1

_funct1on1ng, one must st1ll proceed w1th caut]on -in using the McCarthy S
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Scales. Furthermore ‘Gerken argues that there is no ev1dence to
support the use of the McCarthy Scales for spec1f1c educationalgplan-'
A:n1ng; therefore it does not have an advantage over the Stanford-Binet
in that respect. Recent-emphans on. eariy chaldhood'education and
ear]y 1ntervent10n with young children at r1sk for 1earn1ng d1ff1cu1-‘
t1es'has increased the need: for assessment 1nstruments suitab]e for
pre;schoolersr(Davis and Row}and,‘1975)7' Young;chfldren also'seemvtot
‘enjoyvthefvariety‘and frequent shifting of tasks which an age scale}
1ike thevBinet allows. Fagan et al. (1969) found that in terms offease‘
-of adm1nlstrat10n, c11n1c1ans preferred the Stanford B1net to the |
Nechs]er Preschool and Prlmary Scale."

The 1nclus1on of tasks at the younger age levels a1so makes the

1 B1net usefu] in assess1ng the menta]]y retarded of any age. Also, 1tsA i

»‘extens1on 1nto the super1or adult range makes the test ideal’ for asses—5
sing g1fted children s1nce it allows for adequate ce111ng (Evans and

7fR1chmond 1976) . The more 11m1ted age ranges for wh1ch Ahe wechsler

"'preschool and ch11dren s sca]es are- su1tab1e has been one. of their ;"

-

: greatest weaknesses.
| In summary, it wou]d appear that “the venerab]e Stanford B1net‘;
‘retains its positlon as the most broadly app11cap1e measure of B
'f1nte11ectua1 funct1on1ng\ (Lev1nson and Thomas, 1979 p. 291)

The quest1on now ar1ses as to whether the c11n1c1an can obtain -
‘more than JUSt an IQ score from the Stanford Binet.' Can part1cu1ar
patterns of ab1lity or cogn1t1ve processes be 1dent1fied in Binet .pro- . g
.-sfi1es7 As descr1bed ear11er, most clinicians are a1ready using some B

sort of prof11e analys1s with the. B1net, usua]]y emp]oying one of the
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.
_conceptual c]assif1cation schemes proposed by Satt]er or Va]ett. As
yet these systems have not been adequately compared to factor ana]ytic ‘
studies. Results of previous factor analyt1c stud1es, however, - 1nd1-
.cate that wh11e obv1ous]y not factoria]]y pure, the Stanford- Binet is
'indeed factoria]]y comp1ex. Given the h1story of its deve]opment this
is noéusurprising. Binet,: himself adm1tted ~the - probable 1ntrusion of
specific abi]ities 1nto.1tems. ‘What remains to be seen, however, is |
whetherlthe factor_structure is sufficient]yvc]ear-at,the various age
levels ‘that profi1e'ana1ysis can be undertaken. Given.Binet's view of‘t
| the clinical process 1t is doubtfu] that he wou]d object to efforts Jn _
' vth1s direction, Binet himself, felt that there were qual1tat1ve as
well as‘quantitat1ve'dwfferences in the performance of 1nd1v1duals on
_ the test. Binet stressed an 1ntensive study of the 1nd1v1dual He Saw
the clinical process as much more 1nvo1ved than is current]y thought.
Binet never p1anned for his test to be used in the way it often has
been, that 1s, apart from a thorough clinical assessment of the 1nd1v1-.
dual Burt and John (1942a) also prov1de ev1dence that subtest analy- ;
: sis was, 1n fact, common practice with ‘the. or1g1na1 B1net sca]es~ '“Thet'
effects of these var1ous factors, irrelevant as they may seem in the
~ assessment of inte1l1gence, are nevertheless exceed1ng]y suggest1ve 1n»
c11n1ca1vexam1nations. To the exper1enced tester they yield 1nstruc-
tive side-]ights on the specja1,1ntel1ectua1xor.temperamenta1 d1sab11-
:'1t1es_of the, individua] cht}d;.and in the record;card drawn.up.for the
'ortginal_Binetvscale we endeavoured, sovfar'as possible, tovarrange

'similar.tests,in similar columns, so that special. abilities or
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'd1sab111t1es might be recorded stra1ght away by a g]ance at the ch11d s
record“ (p. 118)

Now that the development'of the Stanford-Binet has been p]aced '
w1thin the appropriate h1stor1cal and theoret1cal context, it 1s now ;

‘poss1ble to examine in depth prev1ous attempts to exam1ne 1ts factor /
18 - . . !

structure.

2.3 Previous Factor~Ana]ytic Studies of the Stanford-Binet

©2.3.1 The 1916 Revisi'on'

Burt and John (1°72a) conducted an extens1ve ser1es of 1nvest1-
gat1ons over a per1od of ten years us1ng data obta1ned from Br1t1sh
schoo] ch1ldren administered the or1g1nal B1net S1mon scale. They
found. strong statist1ca] ev1dence for the 1nfluence of other ab111t1es"
| in add1t1on to that of general intelllgence which the test was 5"
1ntended to measure. These spec1f1c ab1]1t1es were thought to be |
- . verbal, numerical manua], relationa] (1nvo]v1ng reason1ng) and edudﬁ-.
.tiona] (1nvolv1ng specia] know]edge) in nature.‘ | |

In order to evaluate the effects of the Amer1can reu1s1on on.
-the nature of spec1a1 ab111t1es be1ng tapped by the test, these 1nvest-
, 1gators undertook a factor ana]yt1c study of. the tests a]]oted to ages
X and XII of the 1916 Stanford rev1s1on: No 1tems were conta1ned at
age XI in this rev1s1on (Burt and John, 1942a b). The samp]e consisted e
'Lof 483 ch11dren rang1ng in age from ten to fourteen and a half. The
",group was chosen to be as homogeneous as poss1b1e w1th respect to

.»mental age. - 1Q° s ranged from 80 to 100. Seven factors were extracted
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from the matrixvof,tetrachoric corretations between items by»the
centroid method.  Factor extraction by the centroid method results in
_ factors'which usualTyvhave-Toadings on every test;invoived. Further-
‘more, the first factor may have aTT_positiue'factor loadings but the |
other factors have both positive and negative Toadingsvin about-equal

. proportions, that is, they are bipoTar. The-first factor, with posi-
tive saturations throughout, was 1nterpreted by Burt and John to be a
generaT factor, although they do say that since eight of the twe]ve.'

tests empToyed 1n the ana1y51s were verbal, 1t was Tike]y that the

'«
Y

factor possessed a strong verba] bias.'_. A:If : L e
The second factor which was bipolar 1n nature was 1nterpreted'
to be an age TeveT or maturity factor 51nce results yielded, with the
exception of one 1tem at each TeveT, negative Toadinej at'age ten and
p051tive Toadings at age tweTve.i The authors argue that this effect of
smaturity or acquired knowTedge was outstanding in this analy51s 1n part
'because thh the absence of tests at age XI there was-a fairly wide |
“'gap between tests seTected as appropriate for ten year: ons and those
Tselected for children twb years oner.‘”' :
The second bipolar factor was interpreted to be verbal, numeri- .

vcal and spatiaT 1n nature. VocabuTary, reading, abstract words,.

Tsentences and verbaT absurdities items had p051t1ve saturations and are -~

B obViousTy verbaT in nature. Repeating numbers, copying drawings 1tems
and the ball and ffeld tests had negative-saturations._ The copying
‘drawings and baTT and field tests were- further separab]e from repeating

' édigits 1tems«on the.basis.of their Toadings on the second‘bipolar
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~ factor and hence were interpreted as representing uisio;spatiaj andl
'arithmetica14factors respectively. : ‘
{

The third bipoTar'factor was felt to?encompass 1mmed1até_l‘

i

memory, vocabu]ary and verbaT comprehension abilitles. ‘Items “involving
'Lrepeating digits and copy1ng draw1ngs from m mory were grouped'together
and were presumed to represent a memory factor. Three vocabu]arj items
were also grouped and were 1nterpreted to refTect an’ ab111ty to |
understand 1soTated words. ‘The group1ng of read1ng, mixed sentences,
tcomprehension, fabTes, verbaT absurd1t1es anq ball and fie]d 1tems were

assumed to reflect an abi]ity to comprehend S1tuations.

-
~

The rema1n1ng three factors did not account for a statis1ca11y

s1gn1f1cant amount of the test variance and hence were not inter-
- preted.’ 4 _ if' '
Burt and John (1942b) aTso re1nterpreted their factors after

rotat1on of the or1g1na1 centro1d axes to s1mp1e structure. This pro-

cedure serves to max1mize the number of zero or near]y zero factor : ",_

2

'_bToadings and td anlmize-the~number of-negat1ve-load1ngs thus»producing :
a number of pos1t1ve group factors, in pTace of the b1po]ar factors. “A. ;

smaTT number of high posit1ve load1ngs and few negative Toadings on:

group factors s1mp11f1es the 1nterpretatjon of the factor soTut1on. A

general factor and seven«group factors-were~1nterpreted The nature of

2
¥

‘the factors were much the same as before. The common factor was 1nter-0 ,
preted as a genera] 1nteTTigence factor. The group factors 1nc1uded an
age or maturfty factor, a verbaT factor, a vocabulary factor, a. compre-‘

"hens1on factor, a number factor, a spat1a1 factor and a memory factor.
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Burt and.'John (1942b) put forth the hypothesis that "the maJor
group factors are not singie and se]f—contained abilities, but unfo]d
into a number of factors which are stiil.more speciaf:zed.‘ Thus
. verba] abi]ity proves to be highly comp]ex - abiiity for understand-

‘,bing iso]ated words, for exampie, being re]ativeiy independent of faci-"'
1ity in dealing with verba] patterns and both of comprehen51on. 51m1-
"Jar]y, the 'spatia] factor may be either visua] or kinaesthetic while
comprehension may 1nvoive either predominantiy verbal or 2
v;predominant]y v1sua1 1magery“ (p 161) .

- Based upon the resu]ts of. their ana]yses, Burt and John con-
"ciude that the presence of additiona] factors 1s not without advan-
'ftages.. If du1y informed as to the re]ative weight of the different
‘factors inf]uencing the tests, an experienced tester might use the

?t-scaie,;not‘oniy to estimate a chﬁ]d 's generaT 1nteliigence, but also to

.i_gain 1n51ght into specific abilities and disabiiities._ ; -

' ’jp‘ Nright (1939) aiso attempted to isolate primary abiiities 1n a -
part of the origina] Stanford Binetm Her sample conSISted of 456 chii-
dren between the age of ten years and ten years e]even months and rang-l
1ng in menta] age from six to fourteen._ Only those 1tems passed by

»

more than ten percent and 1ess than ninety percent of the samp]e were .

retained Thus a totai of thirty-one items from years VII to XIV: were‘ :
D i

included in" the ana]ysis.- Tetrachoric coeffiCients were: used to, obtain.}'ffjv'

the 1ntercorre1ations for the variablesu The correiation matrix was |
factored by the centr01d method Seventfactors were extracted “The
centroid axes were graphica]]y rotated Jnti] an approximatioéﬁto simpie o

ﬁ, N
structure was.achieved ‘A common fbcto and six gpoup factors were

) l

L
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_a]] the1r ab1l1t1es more advanced than ch1]dren of a s]ower rate of -

~o

interpreted. .Only items having factor loadings of .30 or above were

-used in the psycho]ogica] 1nterpretat1on of factors.

Wr1ght offered two explanatory hypotheses for the common |
factor. _The first hypothes1s-be1ng that the factor was of the nature
of 'g' or ‘genera] inte]lfgence;. The setond hypothesis was formulated
on the assumpt1on that menta] funct1ons, at f1rst und1fferent1ated
deVé]op from general to specific, and that there are 1nd1v1dua1 d1ffen.uw :

ences in rate of mental,development. That 1s to say, that the factor f'

‘could best be thought of‘as onewof’maturat1on. Nr1ght adm1tted that

her data d1d not allow for any d1scr1m1nat1on between thoseftwo hypo-

theses since 1f in-a popu]at1on of ch11dren at the same chronolog1ca1

age those ch11dren of a-more accelerated-rate of mental growth have

”growth there wou]d be a’ corre]atlon ex1st1ng between the pr1mary

;ab1l1t1es that wou]d not be - present in the adult pppu]at1on, thus '

‘ ’expla1n1ng the 1oad1ng of all 1tems on a.common factor. wr1ght a]so R

'gacknowledged the possible 1nf16ﬁhce of ﬁhe test des1gn on. the common

factor since the’ iteins were se]ected by a method which stressed the1r
&

','1ntercorre1ations. BaSed however, upon prev1ous ana1yses of other ;

' test batter1es carr1ed out by Thurstone w1th adult populat1ons wh1ch

ZSpatiaI Reason1ng, and Induct1on. The s1xth factor tou]d not- be

Eadequately.defined._

d1d r f1nd evidence of a common factor, wr1ght concluded that the
i °tu *tional hypothesis was’ the most tenable. |

in order of their contr1but1on to the tota] var1ance, the . f1rst

f1ve group factors were 1abe11ed° Verba] Relat1ons, Numer1ca1

¥

&)
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The numer1ca1 factor 1nc1uded tasks such as count1ng backwards,
.repeat1ng digits, mak1ng change and ca]cuTat1ng dates. The spat1a1
‘factor 1nvo]ved tasks such as draw1ng designs from memory,preyersing
1 hands ofra.c1ock, paper’cuttfnggand;copying.a{diamond."The‘verbaTT
- tactor’included tasks requirtng'the definﬁtibn;of words, the . |
1nterpretat1on of fabTes the recogn1t1on of verbal absurd1t1es the

comp]et1on of sentences and comprehens1on. The reason1ng factor

' 1nc1uded ball- and f1e1d problem quest1ons and 1nterpretat1on of p1cture

,1tems. -The f1fth factorvwas.labelled only tentat;ve]y as- Induction,
" 'since the nature of the items'which loaded on it were-qufte;variable.
but a]l seemed'to_be.reTated toifinding a*rule or principTe,'

'2.3.2 The 1937 Revws1on (Forms L and: M)

McNemar (1942) conducted the most extens1ve factor ana]yt1c

study of the Stanford B1net to date emp]oy1ng the 1937 standarad1zat1on

o

data. McNemar undertook fourteen separate ana]yses organ1zed so that
- ‘4- v

~; each ltem of the sca]e (Form L and M) woqu be 1nc1uded 1n at Teast one,f"f'c

: anaTys1s. The number of 1tems 1nc1uded in each anaTys1s var1ed from o

n1neteen to th1rty f1ve.' Tests wh1ch were 1dent1ca] dn: both forms were'

; onTy 1nc1uded once. and tests wh1ch were repeated with d1fferent pass1ng

'.-—standards w1th1n the part1cu1ar age range be1ng examined were onTy

1nc1uded once as weTT Two hundred subJects at each chrono]og1ca1 age
from two to 'seven, w1th the except1on of age f1ve where there were one

hundred were 1nc1uded 1n¢the sampTe.v There were also two hundred :

- subJects each at ages nine eleven and th1rteen, and one hundred each

: at‘ages fifteen and_e1ghteen. McNemar d1d not prov1de data on the IQ

e n
R
v . .

LR A
w8
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'd1str1but1on approx1mated that of the or1g1na1 standard1zat1on groups.. f

ranges with1n each of his ana]ys1s groups but 1t is assumed that the

.Tetrachor1c~correlat1on coeff1c1ents were obta1ned,between the vari-

ables for each apalysis. Three centroid factors were extracted-in each -

case.

McNemar found that for a g1ven ana1y51s a]l the 1tems were

isaturated with a common factor as expected. He noted however, that at 7

V:some age 1evels some 1tems were 1ow in genera] factor saturat1on. Th1s

_1nc1uded such 1tems as b]ock bu11d1ng, formboard motor coord1nat1on,

1”of a separat1on between 1tems 1nvo]v1ng 1dent1fy1ng obJects, 1tems

T

1eVels\

. copy1ng a. c1rc1e, paper fold1ng, copy1ng a bead cha1n, p1cture absurd1-'p

R ties, block countIng, memory for stor1es, repeat1ng d1g1ts and paper

o

: cutt1ng. The 1ow 10ad1ngs on the genera] factor h1nted to McNemar of

’ the poss1b111ty of the ex1$tence of one or more group factors.

Items 1n the’ analys1s of mental years Il and II 6 p]otted w1th

’\

g reference to the second and th1rd cen%§o1d axes prov1ded some ev1dence

“

1nvolv1ng a motor component and 1tems 1nvolv1ng predom1nant1y memory

sk11]s. _p~

" The analyses 1nvo]v1ng 1tems from years II II#G'and III-f”

’“'resulted 1n a s1m11ar pattern of group1ngs. McNemar notes that the

5;results are unl1kely to be due Eo chance or sampl1ng s1nce the var1ance.'

of the f1rst factor res1duals 1nd1cated that one factqg was not G

'hsuff1c1ent to exp1a1n the 1ntercorrelat1ons of 1tems at’. these age

.'!- - a

Items 1n the ana]yses 1nvo]v1ng menta] years III through V

. according ‘to McNemar, d1d not fall 1nto any log1cal groups of c]usters.wrff

e

s
¥
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Hence, no meaning was attached to the second or third centroid

-

N

factors.
N1th the f1ve and six _year oId groups across mental ages v

through VIT: there was ev1dence of a separat1on between 1tems wh1ch were'f-‘

Ig pr1mar1ly verba] 1n nature and those requ1r1ng the app]1cat1on of

number concepts. ' o —_—

At year, leve]s VIII through X there appeared to be d1st1nct

o |

“,verbal and memory factors. o E
Analyses across years XII through XIV prov1ded ev1dence for

separate group1ngs of memory oy verba]' and probIem types of tests.

The resu]ts based on age group e1ghteen for the ana]ys1s of the

- :1tems at the three Super1or AduIt Ieveﬂs 1nd1cated that more than one

factor was needed to exp]a1n the intercorre]at1ons between the 1tems._t‘
”Group1ngs of memory 1tems were qu1te ev1dent but otherw1se the pattern'u-
;‘3formed by the rema1n1ng 1tems was, according to McNemar, not eas11y |
b.ﬁ1nterpretab1e.» | | » | | y
| AIthough he argued that the genera] factor was the predom1nant ;

= factor in the test at alI ages, McNemar adm1tted that the ex1stence of
4 : (

"_‘ some group factors at some age Ieve]s was probab]e but that the I1m1ted'd

"these factors emerge (p. 117)

D

'_1mportance or nature. He stated however, that "they appear to be of
. ’suff1c1ent prom1nence to cause Sma]I though not 1nconsequent1a1 A

*»fqua11tat1ve d1fferences between the IQ s of two 1nd1v1dua] s when the .

.;-

"f_mental matur1ty of either or both is at any one of the Ievels where

Jones (1949) appIied orthogonaI rotat1ona] procedures to the
": centro1ds found by McNemar at chrono]og1ca1 age IeveIs seven, n1ne, '.-,‘"

'!

LS
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i;stories.zb‘:‘ ‘ 's.af;_ ","p-;f ’ g__=7f ‘ﬁ-' 1 =

3

'the poss1b]e psychoTog1ca1 mean1ng of the resuIts.o In the 1nterpreta-‘i'f'

3‘}sign1f1cant.

)

- eleven andcthirteen. Further centro1d factors were aIso extracted and
_included in the rotat1ons, Graph1ca1 rotat1on of centroid axes was

'gulded by the des1re to both approx1mate s1mp1e structure and max1m1zealt

' ”tion of factors, 1tems w1th Toad1ngs of 40 or greater were cons1dered ;*

Across menta] ages XII through XIV s1x mean1ngfu1 factors were"

- found The greatest contribut1on to the totaI var1ance was made by a ";'A

'-factor wh1ch was IabeI]ed VerbaI Th1rteen of the th1rty 1tems

;1nc1uped in the analys1s Ioaded s1gn1f1cant1y on th1s factor.. Some

) items def1n1ng the factor were vocabuIary, abstract words, d1ssected o

tw_sentences, verbaI absurd1t1es, p1cture absurd1ties and memory for ﬁ L

Sl e

The second factor was, cIassif1ed as a reason1ng factor and

";1nc1uded such 1tems as pIan of search and 1ngenu1ty.‘ The presence of ;'.13

verbaI 1tems such as- vocabuIary, abstract words and memory for B
sentences couId not be eprained._JV.fA-, y;ﬁf'fia{gldﬂf,f S

The th1rd factor was aIso caIIed a reason1ng factor and was, S

B 1dent1fied by 1ngenu1ty, probTems of fac'_and memory for sentences

items. No hypotheses as to the d1 'erence between these factors was .

offered apart from the comment that since reason1ng is. a compIex pro-

I3

.f cess 1t wouId not be surpr151ng to: f1nd more than one reason1ng factor' '5f

¥

,1n a s1ngIe anaIys1s. .']’7 f }_ 'f - 'p.j3 " -f- oy

EL TR
r.

The fourth factor appeared to be a memory factor and 1nc1uded E

such tasks as repeat1ng d1gits memory for words and copytng a bead

chain from memory.' The presence of two 1tems wh1ch did not appear to '

have a memory component (paper cutt1ng and m1nkus compIetion) couId '
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.not be exp1a1ned Absent from the memory factor were memory for
.des1gns, memory for stor1es and’ memory for sentences 1tems.f It was -
argued that th1s 1nd1cated the probable existence -of several dist1nct
"memory factors. Memory for form or memory for coherent veba] mater1a1
i d1d not necessar11y requ1re ‘the same ab111ty as memory for d1g1ts or'.
ynrelated words.u ‘_’ v | o | |
The f1fth factor, def1ned by’ on]y two dlst1nct 1tems, was

]

tentat1ve]y_labe11ed a v1sua]12at1on factor s1nce the common var1ab1e f :
re]ating the 1tems appeared to be the ah111ty to manlpulate a set of
i,‘_ visual 1magery. f_" "hf E N "ffn?f'f, | ,,”.:._ ;«ﬂf R

Items def1n1ng the s1xth factor aII appeared to‘requ1re the.

‘recogn1t1on of spat1a1 relat1onsh1ps,‘1t thus be1ng caIled a Spat1a1

-

i
]

: factor.- . L |
| | At mental ages X through XII the verbal factor aga1n predom1n-'~h’h
‘lated, In add1t1on memory and spat1a1 factors were def1ned.n Two other »,jf
factors d1d not Contr]bute s1gn1f1cantly to the total test var1ance and
' were not 1nterpreted. j:‘jI“v'f" J@,, if,.. :;ff; H-_;;~ : P
‘ At years VIII and X verba], spat1a1, reason1ng, and memory
factors were: 1dent1f1ed. A resadua] factor was not- 1nterpreted.
| At years VI and VII verba], reason1ng, and memory factors were
: clear]y deflned., A fourth factor account1ng for 8 8 percent of the t; <'u
_ var1ance was" d1ff1cuIt to 1nterpret but was tentat1ve1y class1f1ed as a
| j*number factor._ It 1nc1uded number of f1ngers, count1ng taps, repeat1ng
digits and days of the week 1tems. The presence of comprehension and N

sentence bu11d1ng 1tems on th1s factor, however, couId not be

exp]ained.
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- common factor., ThlS seemed part1cularly surpr1s1ng given that using”
N

e ent1ated w1th 1ncreas1ng age. ‘ "g’ﬁ;.

: Noteable 1n the results of this study is the absence of a
the same’ data, McNemar found the common factor to be- the most s1gn1f1-
cant 1n account1ng for the test var1ance.’ Jones argues that "1tems on

the Stanford B1net do not meaSure a un1tary4;aétor, that the relat1ons:

among 1temsqcan be expla1ned most eff1c1ent y and cons1stently in terms'f '

of group factors, each contr1but1ng to a subJect S total score or IQ"

-

(Jones, 1949\\p<\?17) He also notes ‘however, that "1tv1s not doubted o
that by other factor methods the same data m1ght be shown to produce a -

general factor.‘ In l1ght of. several advantages of the multiple factor

.

. approach it was felt adv1sable to remain w1th1n the l1m1ts of

Thurstone S centr01d method and to 1mpose arb1trar1ly no general factorf.'

On the bas1s of the 1ntreased number and clar1ty of factors at

“:i>the solut1on" (Jones, 1949 p. 317)

the older age levels, Jones further argues that h1s results suppgrt the
hypothes1s that mental abil1t1es tend to- become 1ncreas1ngly d1ffer-
Jones (1954) subsequently repeated the analys1s of the data

frdm the thlrteen year old group. Th1s t1me more centroid factors were3'

' extracted from the correlation matrlx in order to assure as complete a

factor1al descr1pt1on of the 1tems as possible. 0bl1que rotat1ons of

centro1d axes were subst1tuted for orthogonal rotations in an effort to

' f'obta1n a more precise def1n1t1on of factors. The thirty d1st1nct 1tems

' on Forms L and M at mental age levels XII, XIII and XIV were 1ncluded

1n the analys1s. A total of ten centroid factors were extracted the

‘7gjgfirst three befng those’ex §Eted by McNemar and the rema1nder f

4{_.
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B extracted by Jones from McNemar S third factor re51duaTs.' Items‘having

rotated factor Toadings of 30 or greater were con51dered to be 51gn1-

/ficant contributors to the factor.

The first: three factors were 1nterpreted as verbaT comprehen-

~ sion factors.’ ATT of the items thCh Toaded 51gn1chant1y on the first"

Al
verbaT factor also appeared high on the verbaT factor discovered by -

s

orthogona] rotation (Jones, 1949) and the relative Toadings on 1tems “7

were SimiTar. Loading on the factor ‘were vocabuTary, abstract words,

: opp051tes, dissected sentences, and minkus comp]etion tasks.‘ The'\

1nterpretation of thTS factor was restricted to. "the process of suppTy- :

1ng prev1ous]y Tearned Tinguistic responses, primarily word defini-'

tions" (p.,133) The second verba] factor was defined as "an abiTity
‘to manipulate words 1n a manner such that an appropriate meaningful

reTationship is imposed" (p. 134) Tasks assoc1ated with this factor 2

vinc]uded minkus completion, verba] absurdities, dissected sentences,

- .‘

- reasoning, and abstract words. The third ‘verbal factor, according to

- [

Jones, was Tess amenab]e to interpretation but was thought ‘to representf"

v

“the verbalization of gross ideas as contrasted with the definition or~

_ manipulation of words which serve as eTements of these ideas" (p. 134)

Representing thTS factor were response to pictures, probTems of fact,

memory for stories, dissected sentences and abstract words itemsa.

The fourth and fifth factors were thought to represent two dis-’”

tinct memory factors. roughly distinguishabie aTong the dimenSion of

meaningfulness. Jhe first factor was thus defined as "the ability to
reproduce 1mmediéte]y after presentation, a sequence of disconnected
elements“‘(p. 1?5). »Memory for.digits.items ‘were representatiye,of

’
e
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~_thls category. The sec0nd memory factor was. def1ned as the “ab1Tity

for verbatim recaTT of meaningful verbaT mater1a1" (p. 136) .Memory

for sentenceS’and memory for.words items were included in this‘groupf'

i

The sixth factor appeared to be a spat1a1 factor and was

ithought to 1nv01ve “the v1sual1zat1on of movement w1th1n a part1cu1ar

e
-

»conf1gurat1on (p. 137) ‘ 0r1entat1on of‘d1rect1on memory for stor1es LT

.(the deveTopment of a v1sua1 1mage of events was thought to a1d

,;performance here) p1ctor1a1 absurd1t1es, and 1nduct1on 1tems (aTso S

' 'Tems of fact, 1ngenu1ty, and 1nduct1on 1tems were representat1ve of

. p
o requ1r1ng v1zuaT1zat1oh of events) loaded on this factor.

The seventh factor was cTass1f1ed as a reason1ng factor. Prob- N

“this class, - - :4;‘va

The character1st1c common to solut1ons of 1tems on -the e1ghth

factor appeared t% be "the ab111ty to fuse a perceptuél f1e1d 1nto a’ .

’fs1ng1e percept" (p. 140) and was: Subsequent]y ca]]ed a cTOSure faCtO?ﬁbYc‘,

A .

' PTan of search and picture absurd1t1es items were representat1ve of . -~

th1s domaln. _" - "jA”‘ R o '~'_ e ;‘ .f'
,ﬁ . : . R -
\ The n1nth factor was. tentat1ve1y cTass1f1ed as a perceptua]
.“v . X \

TcarefuTness factor and was thought to be ref]ect1ve of the "ab1T1ty to'

carefuTTy and prec1se1y perceive the deta1Ts of a spat1a1 conf19ura-

r

't1on" (p.,142) Paper cutt1ng, memory for deslgns, copy1ng a bead

, cha1n from memory, and p1cture absurd1t1es 1tems contr1buted s1gn1f1-~

\'cantly to th1s (actor.

‘var1ance and hence was not 1nterpreted SR ‘-1»gg;"w

,, . L NE

The tenth fadtor did not contribute s1gn1f1cant1y to the totaT

[

S
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From these‘results»dones concluded that despite'thefinclusion
of four additional centroid factors and despite theioblldue system of

rotated factors, the f1nd1ngs were not rad1cally d1fferent from those

pr w1th orthogonal rotat1on of only s1x factors.,‘The{
r of the earller analyses was represented by three

n'th1s analys1s. The memory factor became’ more

f1rst reason1ng factor of the prev1ous study became the closure factor

' 1n'th1s analysis. The second reasoning factor in the. or1g1nal 1nvest1-
o

'ygat1on and the reason1ng factor in the later analys1s were v1rtually
“1dent1cal, and f1nally, the spat1al factor found prev1ously ‘was 1nter-

'.preted as the perceptual carefulness factor.here.

.0»

2 3 3 The 1960 Rev1s1on

Ramsey and Vane (1970) found seven factors as the result of a
5factor analys1s of years IV 6 through VI of the 1960 rev1$1on of the

"f_Stanford B1net. Test results of 152 ch1ldren rang1ng in age from three,

1

, é' to seven were employed in the analySIS. The test protocols were
: selected from a larger group of 227 that had been obta1ned as part of a"
'”,routine 1ntellectual evaluat1on carried out 1n nursery schools and Head73“

Start day care centres. The 152 tests were selected on: the ba51s of

havlng at least four passes and four fa1lures across the mental age
£ - .
. levels selected for analy51s. This cr1ter1on was set in. order to pre- .
9 _ _

'vent the appearance of spurlously h1gh correlat1ons between subtest

~1tems.. The IQ ;dﬂﬁ the sample ranged from 76 to 157 The mean Iﬁtwasn.f
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'of a general factor.'-'3'

t'itracing, copy1ng a square'and aesthet1c compar1sons‘tasK§,!, f'“

1

The matrix of tetrachor1c corre]at10n coeff1c1ents between the
-4

e1ghteen items wal subJected to a pr1nc1pa1 components anaTys1s.‘

Factors w1th e1genva1ues greater than one were extracted Load1ngs of*

.30 or greater were cons1dered s1gn1f1cant in 1nterpret1ng the fac-'
'tors. TweTve of the e1ghteen subtests Toaded-on the. f1rst factor. -Six
' irema1n1ng factors were b1poTar and hence diff1cu1t to 1nterpret. To

' fac111tate 1nterpretat1on aTT the factors were rotated by the var1max

method. ThTS resuTts 1n a soTut1on wh1ch 1s approx1mate1y equ1va1ent B

~to the rotat1ons to- simp]e structure descr1bed prev1ous]y. ‘."'Q-f‘

The pr1nc1paT components soTut10n is of such a nature that- 1tv

' extracts the maximum amount of var1ance for the first factor and

IR

therefore, the chances of f1nd1ng a common factor are max1m1zed In

f:this case however Ramsey and Vane d1d not fee] that the first factor
i,'warranted a common factor or g' 1nterpretat1on hav1ng onTy tweTve of
i’the e1ghteen 1tems Toading on it. Hence they reJected the hypothes1s" _

i iethat the Stanford B1net in this age range coqu be exp]a1ned 1n terms o

. .
The first factor, thus was interpreted asa verbaT factor and

) incTuded vocabu]ary, comprehens1on and oppos1te ana1091es 1tems.
”«_ P1cture compTet1on and maze trac1ng items were aTso surpr1s1ng contr1-'=

_butors to this factor. Th1s was rat1onaT1zed as be1ng due to the fact

that comprehens1on of 1nstruct1ons woqu be an 1mportant var1ab1e

""med1at1ng the performance on these 1tems.'

The subtests wh1ch Toaded on the second factor were thought tofv

' ;aTT 1nv01ve v1sua1 dfvvisual-motor abil1t1es. These 1nc1uded maze

G -.7 J

. Tiver
R S

PE
B Nl
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Q

;factOr.

, aga1nst th1s be1ng a g type fa%tor. _'

ro

The third factor was 1dent1f1ed by on]y one 1tem and hence was

- not interpretable.

Items assoc1ated w1th the fourth factor were thought to aTl

require visua]yabi]jty and Judgement.‘ P1ctor1al s1m11ar1t1es and d1f- f

ferences, and picture completion items were representat1vé of th1s

-,

The f1fth factor was, accord1ng to Ramsey and Vane, somewhat

more d1ff1cu1t "o 1nterpret.» The 1tems load1ng on thTS factor, how-

-

- ever, were thought to alT 1nvoTve some “aspect of acqu1red know]edge. :

The number; of items having Tow Toadings on this- factor, however, aigued

“p.

- The two items. load1ng on’ the s1xth factor seemed to 1nvoTve

.

control -of impu]siv1ty. One of ‘the. tasks 1nvo]ves carry1ng out a f'

o ser1es of oral]y presented commands (Three Comm1sslons) and the other

A

, requ1res sq§v1ng ora]ly presented arlthmetic prob]ems (Number Con-'

Short Form.) The sampTe 1nc1uded 363 ch11dren enro]led 1n Head Start

cepts) Ramsey and Vane also adm1tted that this, a]ternat1vely, cou]d

1

" be a memory factor. B

Items def1n1ng the seventh factor were thought to requ1re the .
use of v1sual 1magery. :
Ha]lahan, Ba]] and Payne (1973) examlned the factor1aT composi- -

- t10n of‘the Short Form of the 1960 revis1on of the Stanford B1net.

(Foug ms at each age Tevel are marked by aster1sks and make up the

‘a
o

g Programs. The ch11dren ranged 1n age from three to six years. The,

mean age was 4. 3 years. The mean IQ was 91 6. OnTy'1tems passed by -

more than 10% but Tess than 90% of the subJects were 1ncluded in- the

.I_‘,, . B . =
-~

B
., Q

o

¢
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‘:g e B
S-S v1sua1 ab1l1ty and Judgement The grouping of 1tems was 1dent1ca1 in

- analysis.v This left f1fteen 1tems across the mentaT ages III 6 to V.

N

" Raw data was converted to a matr1x of tetrachor1c corre]ations.

thactors were extracted by means of pr1nc1pa1 axes anaTysis. Cgrmuna]1-
‘t1es were estimated: by 1terat10n. On the basis of the Scree test three
factors were extracted and rotated orthogonally accord1ng to the var1-

imax’procedure.‘ Load1ng$ with vaTues of 30 or greater were: cons1dered

~insthe 1nterpretat1on of factors., .

L Three subtests did not oad on'the f1rst factor. These were

%copying a square, opp051te analog1es and p1cture compTet1on'tasks.

: ;Tlahan et aT. argued that since the items not Toading were the three

‘ﬁégt d1ff1cu1t subtests and were cTearTy separated in terms of degree

Q- ”

of d1ff1cuTty from the other subtests the fTFSt factor could appro- .
T ‘ _ ™ -

-

prlately be defined as a. common factor.

The second factor was T1nked to Ramsey and Vane S factor of

o both stud1es w1th1n the overlapp1ng mentaT age ranges.

i D)

*_ Tapping 1tems correspondedaﬂ

The nature of the subtests Toad1ng on the: th1rd factor strongly

suggested,,accord1ng to Hallahan et al., a verbaT factor.. The presence o

J

of P1cture Complet1on' “Man’ on th1s factor guzzled these 1nvest1gators.
It ‘was noted however, that th1s 1tem aTso ?%aded on Ramsey and Vane's .
'rverbal factor. In add1t10n ; th1s item, fqur out of six other over-
:3; those on Ramsey and Vane.s verbaT
factor.‘ Three: commissions and def1n1t10ns 1tems aTso Toaded on thTS

factor 1h th1s study butrnot 1n the Ramsey nd Vane study.

st
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2 3. 4 Summary of Findings From Pgiyious Factor Stbdies
IR Y.
All of the studies rev1ewed hEEg were consistent inntheir iden-

tification of some sa1ient group fact/ys in the Stanford Binet (see
‘Wabie 2. 1) The exact numb\: :nd/nature, however, varied somewhat from :
investigat%gn to investigatijﬁb\ The ex1stence of a general ‘factor was:

not confirmed,by all the investigators. A number of difficulties are'g

e
At i

encountered in attempting to ~compare the various results.“‘Most ~w-¢-.]‘f;
‘ i AR

obvious, of course, is. that .analyses were conducted on three different
5 reVisions of the scale. Nhile ‘the sca]es were genera]ly very 51mi1ar ,;;
‘ in: content, some new items were adfled and others deleted from reVison{yﬂw”
to rev1sion}and st111 others were alteredvin their p]acement w1thtnfthe :

scale. Two forms of the 1937 rev1Sion prov1ded the added advantage of
' @5 s

a iarger item pooi«with which to work . In addition to’ this“'“

2

f multip]e revf%ﬁons, the nature of the Stanford Binet beiﬁ

«r' ) -

scale, means that it is impossib1e to 1nciude the entire sca]e w1th1n f

any . one analysis since all subJects are ‘not administered a]] 1tems.

\ LR !

.This means that investigators have examined diﬁfErent portions of the .

have differed Criteria for: decid g'upon the number of factors to be *

1,‘1‘*"' -

factor structure of the Stanford Binet is 1ndeed significantiy c]ear as

- to be usefui diagnoSticailyvthere most sureiy shou]d bé-some agreeméht
{‘,V between studies within compaﬁbb]e menta] age Teveis. f,u;f : fﬁg )
. e . “ "In i kY . “‘

4 .. B .
A . Lo Y. . 3

R - _ : A ;
R U - , I .
ks . SR R o PR g
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T A o Table,,}Z.-‘lv -
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<

L = B of the Stanﬂhrd Binet

}Iéeﬁtion'of Itf_, _Age of
: ’ SubJects

‘ ‘Items

10 0 to 11 6

X XII

i
o

I[-S:A. 7" 20 to 18-11

(1942) ’ oo
v C . |
R e RN
.Jones ’_VIIQVI[I'l "7—0vt0 7-11
g (1949) v .

v111 x o

9 O'to 9 IL

e | i\
NPT & v.»t' LA
o RN XTXII T 11 0 to 11- 11

S AR 13w 13

s . : o R !
X . . P S T
oL o . s SR & - :
» . Tif . o ” - C . AN -
. - \ M e, Teero _' '.-. "‘h ‘

LMLV T13-0 6 1311

. (1954) v .
#”3 ST e
vd o .
t T ER Al : !
Lo N SIS / FAN . o R | P
. '@ SR ;é B R S R &
v - €% o . *
3 K
"g.‘ . . a

S
71020 to 10-11°

‘ IGI

- Verbal,
- Spatial,

Summany of Resu?ts of Prev1ous Factor Analyt1c Studies

. Factors_

‘Maturity, Verbal,,
Vocabu]ary, Number,
Comprehens1on, Spat1a1
Memory

‘6" or Maturity; _
Number, . -
Reasoning, .-

‘Inductioﬁ o o

/

. Reason1ng, CTbsurgg~;p

3',v' ‘»v3~'
o - :},_9

ey .
'G' on]y but some*

“indication.or 'motér', "
. 'namihg', " -
‘verbal’,

numer1caﬁ
mmww ,am
‘problem' tests forming

"_dfstinct’gr0upings

VerbaI Reasonang,-

"‘Memony, Number
e ﬁ

Verbal, Spat1a1 .
Reason1ng, Memory

Verbq]v Spat1a1 o
Memony R >, PR

Verbal Reasoning'I;,
Reasoning 11, Memory, -
V1suallzatjon, Spat]a]-

Verbal I, Verbat II,

. Verbal III “Rote - - - ¥
Memory, Mean1ngfu} '
. Memory; Spatial,
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' Table 2.1 - , y
B @,g%
Continued -
" Location of - Age of :
Study Items ~ Subjects - .« Factors e
‘ D D T '_T‘-‘;g
. il R )
Ramsey & -Vane ' ITT=6-V w4 3-0-to 7-11 .-'_‘Verbal V1sua1 and
=(1970) - - o T  Visual-Motor,. Visual.¥;-:
T L o .. Ability and’ Judgement"'
‘ L o ., ...Acquired Knowledge, . "~ .
A e : ‘ : . -Control of Impu1s1v1ty, ‘
‘ ‘ . _ SR -V15ua1 Imagery 5 ‘
 Hallahan 'et.‘,_ IV-6-VI . 3'-,0- to 6-0 . 'G' V1 suaT Ab111ty and
. 'a’l @73 Short Form) Lo : Judgemeh%'J Verbal’ ( o

B ‘,," ey
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wright (1939) and Burt and John (1942a b) both ana]yzed the

first. Stanford nev1s1on of the Binet. Awright ana]yzed 1tems across the - -

‘mental age 1eve1s VII to. XIV emp]oy1ng a 1arge samp]e of ten year old

.subJects rang1ng widely 1n menbc] age. Burt and John analyzed 1tems at

_‘.

| years X and XII employ1ng a large'sample of subJects rang1ng Tn age

ST
'Y

'After rotat1on of the centro1d axes to s1mp1e structure (b1pofar _

factors rep]aced by more directly 1nterpretab1e group factors), ‘;' .T“ ”

&

however, exam1nat1on of the. saturat1on coei?ﬁcients reveals that th1s'

B f1nterpretat1on is no 1onger ¢lear, On]y thﬂiﬁuntems 1oaded 30 or

:'-greater on the matur1ty factor, one at age X and two at. age XII These

.. more Sens1t1ve toﬁége than would, say,

'were mixed sentences, abstract words and verba] absurd1t1es 1tems.

-

There does not’ appear to be. any obv1ous reason why these 1tems wou]d be

\the vocabu‘lary, 1tems whose Ca jj@,__“‘

1oad1ngs on thls factor were near zerﬁtv]’f7_ ;f? : w_f_‘:_ DR *ﬁg?;'l>

Both 1nvestigators a\so 1dent1f1ed numer1ca1, spat1a1 and ;,r

J

'»verbal group factors.' Exam1nat1on of the items load1ng on these f‘

g fcomprehens1on factor. Hr1ght did not 1dent1fy a separate comprehens1on ﬁﬁ :

. facgor. Burt and John also 1dent1f1ed a separate vocabulary factor g

'nequivalent factor for Burt and John.» Rather, 1t loaded on a separate

'factors wh1ch were common to Goth.sfudies revea]s a]most perfect agree- vf

_'ment the on]y except1on being the comprehensxon 1tem wh1ch 1oaded on .
' [

( ;

”’the venba] factor for Nr1ght but d1d not 1oad sign1f1cant1y on the -

e

.&'

v,

SR om o h
~',.. $. .. ..
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lwhich wright.didlnot, White' the vocabu]ary and agstract words 1tems‘
Q" !

. _1oaded s1gn1f1cantly on the verbal factor in both stud1es, they were

: not separated out as a separate group1ng 1n Wr1ght S study.' Hr1ght

.ident1f1ed a reasonlng factor wh1ch Burt and John did not. N1th one s
K..

: 'except1on, however, noné“.f ;??ght 's’ reason1ng 1tems were 1ncluded 1n )

O

Y
I SRR

the Burt and John study. Furthermore, in exam1n1ng Burt and John s‘“

.- ..

’ L1tems, one does not encounter any other 1tems whlch wou]d seem to be Gl

-tapp1ng reason1ng in any s1gn1f1cant way._ Burt and John also 1dent1-':ff,

i
»’ '

‘._fied 2 separate memory factor. Th1s 1nc]uded two repeat1ng d1gbts

, 1tems and a memory for des1gns 1tem. The'repeat1ng‘d1g1ts 1tems weré B

' the two 1tems wh1ch also determIned Burt and John s numer1ca1 factor.m\

In erght s study two repeat1ng dignts 1tems, counting, and mak1ng

change 1tems 1oaded on the numer1cal factor. No separatehmemory factor

twas 1nterpreted It cou]d be argued however, that three oerr1ght s

' [numer1ca1 1tems a]so requ1re aud1tory memory sk1lls s1nce the mak1ng

"’change 1tem requ1res the retent1on of data g1ven ora]ly w1th1n the

f”contbxt of a word problem. The maklng change 1tem was not 1ncluded 1n

&

s

[ —

‘_o‘ PO o ] . .

f:the Burt and John study. ’ghg‘_.*’ Lo o R éj?? o f.k°.1

Fﬁ;om th1s 1t can ‘be seen that, w1th1n the 11m1ts of common

Ba*~ . AR A
1 1tems kﬁh re;were a s1gn1ficant number of s1m1lar grouplngs of 1tems 1n

. w}, - ' e .
McNemar (1952% and Jones (1949 1954) both analyzed the
R (. 7 S

stapdardization i dfta” from Forms L and M of the 1937 rev1sion.l McNemar -

1ncluded every 1tem of both forms @9th1n at least one of fourteen

l

separate analyses. Jones repeated four of the ana]yses emp]qying the

data from the seven, nine, e]even and thirteen year o]d subJects. The

a

i l
xt R O . e
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. s . . . . o \

. ie*scores might actua]ly dlffebr‘

- Ca se\.

) four anaiyses combined covered a]] the test 1tems from year VIII to -
.Vyear XIV He later repeated the analyses -at exper1menta] age thirteen '

'.extracting more factors and emp10y1ng ob11que rotat1ons. McNemar

fextracted three centro1d factors 1n each ana1ys1s.. The s1zeab]e first

centro1ds were 1nterpreted as evidence of a common: factor in each

B N

In conduct1ng h1s ana1yses McNemar s main hope was to conf1rm =

'“that the maJor1ty of the test var1ance was. attr1butab]e to a s1ngle

common factor and not the 1nfluence of spec1fic group factors.” Th1s he

felt was v1ta] 1f one. were to argue for the equ1valence of IQ scores.

If signif1cant group factors d1d ex1st thls wou]d‘mean that equiva]ent f o

a11tat1vely.‘ McNemar d1d however, f1nd

-that a number of items did h;%e low 10ad1ngs on the qoﬁmpn facton, WHe’

= “’t t.t
admltted the poss1b1]1ty of 1so]at1ng meannngfu% group factors by means

e

:u ,of rotat1ng centroid axes. At the younger ages he found some ev1dence o

<

for the motor s naming and numer1ca1' tests to form d1st1nct group-i
1ngs. At the midd}e age ranges verba]' and memory tests appeared to
be separab]e. At the upper age ]evels there was a tendency for the ,
verbal'“ problem ,.and memory types of tests to be separated. .Si'
McNemar s assumpt1on that "these smal] group factors cou]d not con--.l

trIbute suff@ciently to IQ vafiance to inval1date the comparab1]1ty of

'\P1.

IQ s of the same magn1tude for 1nd1v1dua]s of approx1mate1y the same
)’ :ﬁ-
life age prevented him from further attempting to cﬂarify thelr nature

(McNemar, 1942, p. 123)

[

, Jones, however, took on this task. He extracted several more

‘_centro1ds from.McNemar.s original data and’ ‘then applied‘a'serieszof'

TS

Mt



orthogona] rotations of the centroid axes in- an attempt to cIarify any

group factor.‘ Jones did not interpret the originaI first centroids as :

','common factors, chOOSing to argue that the maJority of variance of the

;test couId be eprained in terms of group factors. According to Jones,

none of the rotated factors had enough Significant loadings to be i

i interpreted as a common factor.

AmaIyZing items at the VI to VJII year Ieve]s Jones isolated

"verbai memory, number and reasoning factors. At the VIII and IX year

.&j-fﬁ”vievels he found evidence for verbai, spatiaI, reasoning and memory
W G S

S factors. At I:‘f

1s'X'to Xff vi{bai memo?y and spatial factors were.“
:'“defined Fina]]y, at the XII t;1XIV’year Ievels verba], reasoning
f,: B memory, spatiaI and Visualization factors were isoIated The com-v
i’pIeXity of the factor structure appeared to increase with age. ftﬁﬂ,,'
:”.general these resu]ts confirmed and eIaborated upon what McNemar had
onIy hinted at ) One can also see conSiderabIe SimiIarity between the
| factors identified here and those identified by Burt and wright. The ;:5”
‘;.visuaIization factor was the onIy one which was not identified by the
’earIier researchers.A If the three items which defined this factor are e
| nifidentified however, it is ‘seen that two ofazhe“items were not inciuded
."5in the earIier studies. In comparing other factors item~by item, aaf |
Igood deaI of correspondence is found across studies in the nature of .
”‘;;many items defining the factors. o - |
| In his reana]ysis of the data from the thirteen year oId group,

A IJones isoIated generaIIy the same verbaI, reasoning, memory and spatial

e

factors.- The originaI verbaI factor, however, appeared as threev '%i

‘}factors which were thought to reerct more speciaIized facets of
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‘overall yerbal'skill  These might;roughly be classified as vocabulary,
. fluency and comprehens1on.v The memory‘factorfwas similarly divided to

- include mean1ngful and nonmeaningful components. ~The orlginal'reason-'

.

1ng factor was also further ref1ned

Ramsey and Vane (1970) and Hallahan et al (1973). analyzed

’

parts of-the 1960 rev1sion. Ramsey and Vane’ exam1ned the scale dVer

the age levels Iv- 6 to VI and Hallahan ove{:gge levels III 6 to V
Hallahan 1ncluded only Short Form items. Mean IQ s were w1th1n the
"5i~;average range 1n both cases. Ramsey and Vane 1solated seven d1st1nct

) )

ufactors.& They d1d not f1nd ev1dence for a common factor before rota-

c-

tion of component axes. It should be noted however, that these 1nves; a
tigators 1nterpreted those 1tems load1ng 30 or greater on the factor
| as s1gn1f1cant contr1butors to that factor.' Others (1 Y-H McNemar) d1d g
v".not use as. str1ct a criter1on in: 1nterpret1ng jﬁcommon factor. Ramsey »
and Vane found verbal, visual-motor, visual ab1l1tyaand Judgement gen-' o
.; eral knowledge control of 1mpuls1v1ty% and v1sual1zat1on factors. The
-.verha} factor was similar in: nature to the verbal factor 1dent1f1ed by
others. no: v1sual-motor factor had been 1dent1f1ed by the earl1er v
1nvest1gators but w1th the except1on of McNemar, prev1ous stud1es d1d
.~ﬂ°t tnclude items at thesfymental age levels. ~McNemar did notice a |
grouping7ot mdtor 1tems w1th his younger groups. The v1sual ab1l1ty
~and Judgement factor appears similar to- Jones s perceptual organ1zat1on,;-
factor but the items loading on thfs factor -had not been 1ncluded in’

..‘

S prev1ous studies with the. exception of McNemar 'S, The general_knowl-

edge factor had also not been previously encountered Ramsey'and Vanegggél
¥

| 1ns1sted that 1t ‘was not “broad enough to be a general 1ntell1gence

B
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factor. The control. of impu151v1ty factor 51m11ar1y had not been iden-

tified in the ear]ier studies. The two items which. defined this factor

had'preViousiy been'identified as refiecting primariiy‘auditory'memory

. components. It is possibie, howeVer, that at Very young ages, it is

control of impuisiv1ty which 1s the important variabie., In'any cale,

~ tion factors were identified in several of the prev1ous 1nvest1gations

and the types of defining 1tems were fairiy con51stent

Haiiahan 1dentified on]y three factors in her anaiy51s u51ng

the Short Form.‘ These 1nc1uded a common factor (1n constrast tod!amsey-’i

and’ Vane),‘a v1suai and visuai-motor factor, and a verba] factor. The,
vverbai factor w1th1n the constraints of. common 1tems, was almost |
Iidenticai to Ramsey and Vane s. The visual and Visuai-motor factor 3
'paraiieied very ciose]y Ramsey and Vane's v1sua1 abiiity and Judgement
{'?‘actor. i . . _v - . | N o _ R . : .

£ L Wy

»..)

In summary, then while prev10us factor anaiytic studies

' two 1tems are not suffic1ent for cleariy defining a factor. Visualiza='

rev1ewed here haue varied in a number of respects, there is con51der-' .

ab]e ev1dence that .some con51stent group factors which may be heipfui
in diagnosis can be 1dentif1ed at various age 1eveis in the eariier*
vrev1sions of the Stanford-Binet The data currentiy avaiiable on the
!;1960vrevisiOn,thWeVer,'is'1imited Ramsey .and Vane' s study examined _

the younger age 1eveis and found some reiativeiy c]ear factors._

"}ev1dence for verba], reasoning, memory and’ spatial aptitudes at the

upper;JeNeiso Based upon the studies of earlier revisions,and the :

'I1history of the test's deveiopment, the factor structurekis;not iikely

- o Jo - !

V_Stormer (1967), whiie using a somewhat different procedure, aiso fodhd'f
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L to be 1dent§ca1 across the ent1re span of the test ‘and what needs to be
ungertaken 1s a‘ser1es o@ further factorial 1nvestlgat1ons whlch will
' eventually examine the entJre sca]e. | | 7

| It has been me;t1oned prev1ous]y that 1n the absence of clear
emp1r1cal factors hav1ng been 1dent1f1ed so far 1n the.1960 rev151on of1
: ythe Stanford B1net c11n1c1ans have resorted to a1ternate 1tem c]assi-
;f1cat1on schemes developed from a conceptua] bas1s. In the f0110w1ng

‘:‘section two of the most frequent1y used systéms w111 be descr1bed

2.4 Conceptua1‘Models ofuItem Qlassif?cation ST T L
2.4.1 Satt]er s Model . & ST ‘,‘.’7?;\-’??‘ o

Accord1ng to Sattler (1965), h1s class1f1cat1on schema is based

'upon somewhat arb1trary group1ngs-accord1ng to 1tem content A factor
analysiswas not conducted nor Judges employed for re11ab111ty est1-']
mates of catega§1zations. Sattler adm1ts that some 1tems cou]d be *
"'c1ass1f1ed in different categor1es but that a case can be made for each
.of the current pla(ements on the bas1s of content or face va11d1ty._

'] Satt]er S system inc]udes seven maJor categorles each repre-:.-‘
) sent1ng a general area convey1ng the nature of the function Measureg
“va1ve subcategor1es‘j§11n1ate more spec1f1c functlons. | v»
_ ~The Language category 1nvo]ves ltems tapplng matur1ty, extent y'
:7. and quaTity of vocabu]ary. Tests such as vocabu]ary, abstract words,. g

S

nam1ng, rhymes, and sentence build1ng would be inc]uded in- th1s .

cAtegory. '} S
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o

.jing inc]udes the.perception of TOCical relations_i

‘:ﬁ%ility, and anaTySis and syntheSis. A spatiai rv-

=

)

‘ Conceptua] Thinking, while cToseTy assoc1ated w1th language

abi]ity, is primarily concerned ‘with abstract thinking. Simi]arities,

opposite ana]ogies, differences, and proverbs are examples of the kinds“

~of tests pTaced in- this category. e

The Reasoning category is subdivided into verbaT and nonverbal'

~reasoning. According to Sattler, the verbal absurdities items are the ‘
rprototype for this category. The pictorial absurdities and orientation

gprobiems represent a modei for the nonverba] reasoning items.' Reason-

S

(3 ’i’m'l nati on .

soning factor TS_r -

N a]so included in some items.-

| wisuch items as paper folding. Nonverbai reasoning ability is allied to

o S

f
L items ref]ect soc1a1 Judgement, whereas the items concerning obeying

Numerica] Reasoning 1nc1udes 1tem§,spec1ficaiiy geared to

By

k5t

2

' numericaT probiems. Items included 1n}this category usua]]y 1nvoive a

J

- 51gn1ficant‘concentration component as weiT R ‘d@ R

DA S

' 5 jfj'. The Memorydcategory is subc1a551f1ed into meaningfu], non-'yh'

e

;,\1

ameaningfui, and v1sua1 memory components. Memory for digits, memory

L

‘for sentences, and memory for de51gns wouid’a]] be 1nciuded in. this

-categoryo‘-,. R EE e s

Sattler describes the VisuaT-Motor category as: containing items .

'concerned with manua] dexterity, eye-hand coordination and perception'

" of spatial re]ations. Constructive visual-imagery may be 1nvoTved in

L e AR , i
this area. W i"h -f e IR 3.. T"“
Fina]Ty, the Socialilnteiiigence category includes aspects of\

..." b" ‘ A .) N . : ]\
sociaT maturity and social Judgement.r Comprehen51on and finding reas

!

o, E
,‘4;;. g: - o .

i, - R -‘: RN A C X . 3

e B BN Gt - t
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simple commands;'response to pictures, and aestheticrcomparﬁson ref]ect_
1,soc1a1 maturity in the op1nion of Sattler. Thislcategory apparent1ym‘ |
overlaps with the reasoning category so that 1tems in the later’
category should a]so be considered to reflect soc1a] comprehens1on.
Sattler has ass1gned each item of the Stanford B1net, 1nc1ud1ng ‘;‘
'alternates, to one and on]y one of these categor1es or subcategories.‘“ *
':wh11e 1ndicat1ng that some caté§0r1es may- over1ap, he has not taken
this 1nto account 1n the assignment of 1tems.. |
| Sattler (1965) prov1des a breakdown by age of ‘the’ proport1on of
1tems, not 1nc1ud1ng a1ternates, in- each category. In general, -
Language is the most h1gh1y represented category across the entire span .
'of the test ' In the’ II to v age 1eve1 reason1ng and numerica] reason—
’ L1ng 1tems do not occur whereas v1sua1—motor and nonverba] reason1ng .
items each occupy 21% of the distr1bution second on]y to 1anguage 1tems
Awhlch occupy 26%. In the VI to X age aevel 1anguage and memory 1tems
:each occupy 19%. of the distr1but1on. In the XI to XIV 1eve1 v1sua1-
- motor ltems are not represented Language, reason1ng, and memory:Ttems _mf‘

' predom1nate. At the adult 1eve1s conceptua1 think1ng 1tems occupy the

’:second rank w1th 27% of the distr1but1on, whereas social, 1ntelllgence,

. visual-motor and visua] memory fitems do not occur. o

. Based upon this ‘data the previous1y ment1oned 1nd1cators tha
'ithe Stanford B1net does not measure the same factors at each age 1eve1

o‘{rwou]d seem to be further supported Sattler, himself argues that hIS

vodata support a deve]opmenta] model of 1nte111gence. At the younger age

‘;»levels language, visual-motor capac1t1es, nonverba] reasoning andyan

1soc1a1 awareness are sk1lls of primary 1mportance. The child has not'

' . [T oo - 'J
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L4

’”hﬁ,achired the capac1ty for functionsasuch as abstract reasoning, numeri- :

~

A'ﬂhqca] reasoning, and memory to any large extent. During the middle years

'-more advanced cognitive functions are drveloped. Stress is given to

memory functions and the deve]opment of temporal perspective. Capacity

('I'y e

' for abstract reasoning and conceptua] thinking begins.» The vast impor-

: ctance 8f cdnceptual thinking and reasoning 1s eVident at the upper age"‘

-levels. According to Sattler, the capac1ty for symbolic thinking

| coupied with language functions portrays the shorthand of higher Ll

’\,1nte1]ectua1 functions.” ._'- B isj‘

Sattier (1974) has aiso outlinéd a method for profiling spec1- "
f1C area§‘of strength and weakness on the Stanford Binet. Even given L
the wel]-defined c1a551fication system, the c11n1c1an sti]i has diffi—

cu]ty determining whether an 1nd1v1dua1 s performance 1n one area of ,

ffunctioning is Significantly better or worse than in other areas. -The ‘:~"

':fage-level format of the sca]e does not permit a Simple way of ca]cula-“‘ '

: ting significant differences between tests which are passed and those '

~"wh1ch are fai]ed. Differences between succeSSive year levels do not
" mean the same thing throughout the scale. The difference, for example,f
: between year level II and year 1evel III represents approximate]y a 50%

;-1ncrease in menta] deve]opment, whereas ‘the difference between year X

'oft:and year XI represents an increase in menta1 development in the range

” of 10%.3 Hence for a two year old pa551ng tests at the III year 1eve1 |
;may 1ndicate superior functioning, while for a ten year o]d paSSing
v tests at age X1 may be within the limits of aver?ge functioning. .

Sattler s Standard Dev1ation method reduces the possiblity of over-’,
: ~ - D
Jnterpretation of. minor fluctuatiqns in- agggild S performance'and 1
. . . R s wﬁ—" '._‘-"v' ) -



allows the cTinic1an to more accurately eva]uate the scatter in a.:
“Binet profi]e. The Standard Deviation method is based on the assump-
tion that, tests failed within pTus or minus one Standard dev1ation of S

_Tthe 1n11d s, chronoTogicaT age or mental age represent expected fTuctua- _

4

tions in ability. Tests passed or failed withqnuthese Timits are ‘not- 9;.

on51dered to 1ndicate spec1f1c strengths or weaknesses.

wl

Kaufman and Naterstreet (1978) prepared a table which aTlowed
for the 51mp1@ determination of the band of year Tevels surrounding a .

i.ChT]d s chronoTogicaT or mentaT age demarc1ng the range of norma] vari-

. i-'»i
abiTity. The chrono]ogical age reference p01nﬂ.would be’ used or
o o x /\

‘normative comparisons. The mentaT age re{erence p01nt aTTows for

-1ntra1nd1~19ua1 cnmparisons. _‘v'J ,»f" "-‘; o ‘a; : R

. -\.s’ 5

Chase and Sattler (1980) subsequently refined the tabTe by

‘greducing the size of age 1ncrements and thus aTTowing for more prec1se

fldetermination of the range of norma] var: abilif}a

K
ey

PN .
I

-

aTso based upon con-'

‘.g .
Y
st

’“:T‘ceptual groupings of ttems._ He incTudes six maJor categories' Vocabu-L Bt
T; lary and. VerbaT F]uency, Generai Comprehen51oh, Judgement and Keason- f '35&
:?w'ing, Arithmetic Reasoning, Visual-Motor Abi]ityg and Memory 30d COHCE“' L
*?:'tration.: Va]ett does not distinguish SpeZEfTC subcategories “of these.'tE
Uniike Sattler, Va]ett allows for: the 1ncTu51on of items in multipleﬁ

categories. There is con51derable ov%rlap, for exampTe, between

"'UGeneral Comprehension, and Judgement and Reasoning categories. Items |

:~1ncluded in Valett 3 Memory, Visual-Motor, and Arithmetic categqg£ES

. . Fad



-are- a]most 1dent1ca}«to_those—ihckuded—qn_the parallel categorﬁeirwith&%;'uf

1n Sattler s, mode1 Va]ett s Vocabu]ary ‘and. Verba] F]uency oﬁﬁegory W
e . S S s ao A . 'A;/ B
) overlaps sign1chant1y with Sattler s Langu. e category Genera] R

.q

A

Comgrehension has many 1tems in: common w1.f;‘att1er s Soc1a1

.Inte]]igence category._ Judgement and Reason1ng fs most sim11ar to o

)

. Q - ' ' ,-'.g(\.
Satt]er S Conceptua] Thlnh1ng and Reasoning categor1es._ S1Iv:rste1n‘
'.<'f Kb o . "\ ".

'.(1965) ca]cu1ated-coe§f1c1ents of OVerIap between the categor1es“fn the

v '
G . AR M

f‘two schemes and when the Categor1es with Lhe greatest amount of overﬂap

‘vn

. rt'were taken as enuivalent the sohemes agreed 1n c]ass1fy1ng 75% 3? th

c~_4

. ”h‘total 1tems. .It wouAd appe:g, then, tﬂat Sattler s and Valett.s idi

-:'haveﬁguch in. common desp1te their someyhat diff"

‘qg (see Tablg 2 2) iin :4v?:;l; ._5 ¥ f'j,r_ ,.u';f‘ ; -
’i\f. 25 Sumany ey Lo w7 0 R
ﬂ‘*th?:;i:. In this thaptﬂr; the historica] deve]opment of the Stanford--_‘.ﬁasg
‘“1 Bﬂnet Inte111geﬁ%e Sca]e has been tgaced A study of the theory and\
research wh1ch preceded the deue;opment of. the’f1rst B1net scale o.;¢;', '1;

& T e

"V_provided some 1nd1cat1on that an exam1nation of its Factor structure ({% o
"‘might be fruitfu] Previous factor ana]ytic stud1es of the severaI '
"{rev1sjons revea]ed the scale to be factorfa]]y comp]ex. A number of k

_f{»i”d1fficu1t1es relat/ng\to d1fferences 1n methodorogy were encountered 19 B
N o--attempting to compare the results of the var1ous studies._ Despite };u ,1

. 1] [PRSppo a—-w

'resent that some useful factors cou]d be re]lably

this, evidence was

1so1ated at/the variousbages in the earlier revisions. Insuffic1ent

“

efforts have been mad@ to’ date, however, to def1ne the factor structure -

across the ent1re age span of the 1960 revis1on.__-“ o

o
. .
N b e
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L 3.0 EXPERIMENTAL DESTGN = -

“',‘ : - : o ) * : ‘ L ) ’v" . w : - ) . o o :
3 1. Introduction ’L"f ,"g‘ . o o U

>

3, AT Part. A of the chapter is devoted to.the factor anaTytic 1nves- -

<

. u .
tigation of the Stanford Binet. The de51gn ‘of the study 1s outTined
S ! - R‘V
;42;3 No effort is made, however, to Aiscuss in detai] the statistical~ i;'

;‘fn$ methods empToyed "This haé}been reserved for the fol]ow1ng chaptenw ';

oo

- é “The. sampTe groups are descqjhgd‘iﬁd sampling adequacy is evaTua%@% ‘1. L

Part B describes the,methods empToyed 1n the C in1c1an dudge-.

-

K' ”? ment Study.‘ The sample group 1s describedotnd samﬁiing adequacy TS

;”‘ evalyated The 1ntegration of the Factor Anaiytic Study~and the. (f¢¢;

C11n1c1an Judgement Study is clarified.: 7 f '5J . =y _L;'jie4§;;u;5
» - wh ST o ARSI it
oF, e . - . . 1:7-0 . L coert ! N . N ) . .'.,, -

9,

:PART A' THE FACTOR ANALYIC STUBY e L

‘.’,_,3 2 The i)esign o ‘ T TP N ,'?i*- )
! The factor structure of the Stanford Binet Inteliigence ScaTe

riIForm ﬂ M was examined over, the ment!1 age range VI to XI. Severa]

'fj reasons existed for the selection of this particuTar range for examina- B
" .‘;"ﬁrtion. Firsfiy, due to its particuTar_suitabt]ity for younger chdereﬁ; )

%the~Stanord Binet is often the test of choice for preschooigrs and :“f

‘ (AN

given the- Hechsler Intelligence Sc' e For Chderen (NISC R)

-'was desired to empToy younger subJects in the current study. The to_al {
sampﬂe,/thus, incTuded chiidren ranging in age from:- two years to tweTve -
years e]even months.} Suffic1ent data wa?\then 2 ailabie from this

group to aliow for analysis of TeveTs Vi through XI._'
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0
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.f_scale. The current study prov1ded a: natural extens1on of that work.
e

~:‘XIa Ch11dren rang1ng in age’ from three through s1x were 1nc1uded 1n

A second cons1deration 1nfluenc1ng the decisvon concerned the

fact that Ramsey and Vane (1970) exam1ned years 1v- 6 through VI of. the

Separate sets of anaﬂyses were conducted emp]oy1ng alI{dist1nct

P

1tems at year Ieve]g VL through VIII \and at year Ievels VIII through
.’ﬁ-?'. N,

a: A

the ana}yses at the younger IeveIs. €h11dren ranging in age from seven

through twe]ve partiégfated in the ana]yses at the o]der leveIs.‘~'§ 'ri
o OB ' “’* ' S

aga]ysis fadowed ﬁVaﬁfmax rotatmn of sca gniﬁcant compon

re)pltant component squé&pﬂ ingeach case waSncomp@red'

RN
2o .
KL 9 + ..

when Var1max rotationaI methods were yeplaced by Promax methods}.,”
JqBoth orthogonal and obl1que-P£pcrustes rotat1ona1 procedure§

were then subsequen€ emponed in an attempt to f1t the pr1hc1 al
Pa

components to Sattler s conceptuaI fa!!ors across. both age ranges.-f"'5;'
AP A T A e e
RO S I % Qh . e
23,3 The,!hmplesf_ B A .
e §e ' “!‘ ; o C e
v Y ' e N o :
3. 3 1 The Younger Group 1_;'.' R ;« Lo -;\;;-'1'

Sixty-e1ght maIes and forty-two fema]es ‘were lncluded 1n\th:

younger group. Their test protocols were chosen from a Iarger group of

"““ hs 146 on the 6a3ﬁs~6$~hawingpat'least three passes and three failures out

YT e

,t_,

: of the efghteen 1tems contained at year VI through VIII. Thus, oIder -

03 extremely bright ch1Idren who might have fai]ed on]y one or two

items 1n this range, and younger children or children w1th 10wer IQ S

-

who might have passed onIy oné’or two itenslln this range were
. ,-:d

PIR , a4 v
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gzﬁf agproxlmately twenty-f,~

“u_Ne§per1encedi

The cﬁi&dren ranged in age.from 3 08 years t04§'92 years, the“?

'mean age being 6 51 + .96 years. The IQ 3 of the group ranged frOm 8@

" to 158 wnth a mean of 112,18+ 16 82 Mentae ages(fanged from 4&#2& oo .

at ;the Un versity of Awgmwa Edmonton, Alberta. bétween 1979*aﬁ’d

years to 8 83 years with a. mean»of=6.57 + .9513ears. . ) ot .7-w@5-‘3§~

v All offthe chlldreﬁ had beEn assessed at the Educat1on %ﬁ1n§§

‘\o qlq Iy .' -Yop ’:'."’ -'e ]

;1983 %”The reasons for'drawing samples from th1s cl;n1cal populat1on

R B z[

 were twoﬁbld.,*Flrstly,‘ﬁt was felt that the k1nds of problems belng““ ”;5‘

«.\"
“

{ the ch1ldren referrgd td.the Educat1on‘CJ1n1c would

4 a

';5encountereg4gy¢Educat1onal@ﬂ?ﬁéhblogists. Thb magorlty of other factor s

: 1%
. aﬁalytic stud1es of the Stanford Blnet have employed normal popula—-

A

::t1on§, A second even more pragmatlc reaSon was the ready ava1labll1ty

“of . a sufftcient number of test protocols wlthin the target age range.lg

Of the 110 children in this gFOUp, s1xty s1x had been referreﬁﬁﬁ

w

fto the Clinlc by parents, th1rty-e1ght by school personnel, and s1x by a

'_,other agents such as physic1ans or socia3 wirkers.: Thirty pefﬁent were -

- &

*.’referred by parents whose 1ntere§t was simply- in obta1ning 1nformat1onf”?'

g on the child s current level of 1ntellectﬁ§l funct1on1ng.“ No spec1flc"

wm

{

referral problems were spec1f1ed. Of the rema1n1ng'seventy,percent, '1L«

ﬂkg@rcent of the ch1ldren were reférred for -

.

) problems in language and/or reading. Behav1oral emotional and social':

. “‘problems were specified by the referral agent in twenty-one percent ofi"

‘Vthe cases. fbuestlons .of posslble giftedness or the need for enr1chment g

P ) . a

const1tuted thirteen percent of the referral reasons. Problems in f1ne )
. e

or gr0555motor.deve&

v

éopment were speclfled—in twelve percent«of the

S X - R b .
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Ny cases.; Arithmetic problems were spec1fied 1n seven percent of ‘the

$ A
clﬁnical reponts.f Concerns about speech deve]opment were: expressed by .
o L

the referra] ageﬁi;in four pgr;enf ogzthe cases. F1na11y, sixteen

percent of thegreferral quest1ons were3§pec1f1ca11y related to schoo]
L . g". . ).v.: - l,‘: .o . . o .

. "’SM\ ’;, - . ; "_b» o . -_ 7
qeadiness._ VR e Cwe P e n o R

P

These percentagestere ﬁal%u]atedmfrom 1nformat1qn gathbred bx
a 0" S L oo;.,.q s
»j«the researcherafrom each assessment repont. Cﬁassaficat1ons ‘!re made

~;,t on the basi@ of‘the referr1nd'questions as outliped by the cT1n1c1ans
. &"‘ o

~£an%”hot on tnew6§%1s of<testoresubts orﬂfiﬁa1 d1agnoses., Ma%¥ of the

sy e
.. .-_ & Q‘Q . ot . IS o, Y

4444

children reSented with several prdb]emsﬂ gwhente Were 1ncﬂuded in

i,v

6y ES

s .,..,, AZ.’Q@, l...."‘i

v .

speech or D uestssfor sq£001 read1ness
e L h et e TR S o
assessments. g ;ﬂ’ ' 3’ :
g —
' ’

ldqr Group |

N

i

Sixty-two ma]es and forty-e1ght fema]es were 1nc1uded 1n the d
R old;r group. Their test protoco]s were chosen from a 1arger group of

’;' 155 on the basfs of having at 1east three passes%and three failures out

f‘j: of the twenty—four 1tems contaJned at year VIII\through XI ” |
_~'~i- The children ranged in age from 6 67 years to 12, 42 years,>the

.'_ mean being 8. 67 3+ 1 33»years. The IQ' s of the group ranged from 72 to
163 wﬁth a mean of 103 46 + 16 38.‘ Mental ages ranged from 6 50 years

v to 15 58 years with a mean of 9 25 + 1 60 years._ﬁ Lo

.4
b
s

A]l of the chi]dren had been assessed at the Eddcation Clinic

vy

. L e
at the U'ﬁ vers1ty of Albérta betweerr 1979 and 1983 Of the 110

R .
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*—”——"—“_chiidren in this— group, thirty~one had- been regerred by parent

:seventy six by schoo] personne , and three by social workers.; Sixteen

,

3percent of the chiidren were referred by-parents or school offictais ;
'ﬂ«; whose interest was, mainly 1n obtaining infotmation on the chiid s .

:"current 1eygl of inteiiectuai functioning. No specific referralrpﬁob;
‘ e SR S

: 1ems were spetified 1n clinicians' reports. Of the remaining a
W ‘( - '.,,~;'z, Y
_.eighty four percent approx1mateiy forty seven percent of the chi]dren j_

were referred with. prob]ems in reading, speiling and/0r 1anguage.,-f‘

e Prob]ems‘gﬁ#ﬁ&behaviorial emotionai or socia] nat;\%,weﬁsfspec1fi@d byvg

". P “*.

giftedness. Motor prob]ems were of concern 1n ten percent‘of the

B cases. Speech difficu]ties were spec1fied 1n six percent of the
. jrepon;s. }]:7' ‘
| “;3 4 sampling Ad i

, 227 A hf%“ " .5\"‘ : ' ' o
f vNith the exceptlonﬁo¥ the forty five cases excluded 1n the “m

o - 'f 4 A 5 L
'-~€?§@$@1der sample and the thirty six cases. eXc]uded in_the. younger group, -\

\

etest data Trom virtually every S anford Binet administered to chi]dren
.‘1aged three to twelve between September 1979 and Februany 1983 was :
"1nc1uded 1n the anaiyses.' The eighty-one cases exciuded tended to f ';i
{fiinvoive children at the extremes of IQ ‘oF age since these were the l

nchiidren who did“not meet the pass/faii criteria across the target |
?iitems.; This‘is refiected in the 1arger standard deviation of IQ scores :

’:ﬂof the deieted groups.u Thg mean IQ of the children deieted from the

N(_'.
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younger group ‘was 106 56 + 28 38 The'mean.IQ*of'the_children dele "

[ from the older group was’ 0 78 + 29.83. Hence; except possibly atltly$-er
v Sy
' extremes of IQ the sanple groups were likely representative of the
KA ‘ﬁ.‘,‘
population of children between the ages of three and tWe‘ve routinely
T

administered the Stanford Binet at the Univer51ty of Alberta Education

e o e

, Clinyc.,;."
. The'EducationUCliniC'is g free Clinic;andfexistsZprimarily iorv.

the purpose of tpéining graduate students 1n School Psychology and

.,':' Counselling programs. It accepts referrals from parents, schools and .
- ’_other outSide agencies. Tﬁe maJority 6? children, however, tend’ to

- come from middle or upper socioeconomiﬁzbackgrounds., Children seen at”
this clinic also,‘on the whole, have problems of a relatively less '
severe nature than might be encountered 1n some clinical or school

“J settings. This is reflected in the nature of the two sample groups.

- The mean 1Q levels wer'lwetl into.the average range.3 No children with}'_;

severe physical or sensory‘handicaps were included The na*Jre of thei

emotional or behavioral problems would not in the maJority of cases,
° t

be: classified as seVere. Academic diffiqulties tended t0vrange\from
mild to moderate. Furthermpre, a 51g‘]ficant number of. the referralsi

. were made 0ut qf interest or concerns about pOSSible giftedness.; Thisiﬂ

: was particularly true in the case of younger children.

. La
“ ta . e
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PART B.
) . ; 'Q
3.5 The DeSigﬁ N
| Interrater reliability of assignment of items to’ Sattler s
~

t classification scheme for the Stanford-Binet Form L-M was-egg&uated.' ,

'; Graduate student clinic1ans enrolled in the winter or spring sessions

C e

2 of the 1ntroductory practicum in School Psychology at the UniverSity of

Alberta were prov1ded with the titles and definﬁxions of each of they

ten categories outlined by Sattler. They were alsp prov1ded wyth a.

!.‘

'list of all z& 1 e ; et items, excluding alternates, from year ‘

YI to Superisyxff it. , Printed 1nstruct10ns !

e A '
requested the 531_ ts to rate each of the 1tems according to which of”
Tt ,,e;g

Sattler s abilities 1t was most felt to be measdring at the given age "

]

"level This was to be done by placing the appropriate ability number

3rh.(1 e. 1- 10) be51de each item. Spaces were, also prov1dedrto allow the

"-whidh they felt an- indiv1dual it@h§§o also ‘be’ 51gh1ficantly tapping.

fstudents to Signify, where applicable, a maximum of two other @pilities

iy

‘,The 1nstructions were to rate these other abilities on a priority basis

ooy g

N (see Appendix I) S el }f,fd o FZF% *:',f" Q."'Qf

e

A

“ Rat ngs were completed by each class during a ninetximinutex\

lec%%?e period./ Use of the Stanford Binet manual was encouraged

: - \K\: . » A ""‘

Instructions were also revi d oralJy bw the investigator._,r N e
. y ‘::.:,, ,s~ e i m'.,_,. o v‘:,[ g

3. 6 he Sagg] - ?-_-"; X ‘."‘7,;Q.;{:;v; L .:’bﬁ;f}:,

'”_' Forty-two graduate students, twelve males and thdrty females,

i ey

qompleted the ratings.. All were enrolled in either the winter or .'-é‘

N R . 0 “A
.o"': . ) . o IR ’ to. '
’ ) L R T R P . T “

.
.
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—_———~—spring session of the—Seminar and‘Practicum—in Schoothsychology_Jn_the_%__
’ ’ gy
Department of Educational Psychology at.the University of Alberta."The ’

|
emphaSis of this practicum is on training students in the administra- e

\?"~ “ !
R the Stanford Binet.4 Thirty-one of the raters were, in their first or . J!

/ - V

l
|

tion and 1nterpretation of indﬂv1dualized intelligence tests including E'
' {

second year of a Master s oquducation program in Counselling and |
School Psychology or Spec1al EduEatiom? Seven were ih their first or ii
second year of the Doctoral prog;gmgim Counselling and School Psycho- _4.13
logy.; Four were working towards t-graduate diplomas in Special ‘v;i-“é

b ’ R N ‘«' »
¢ R LT . :

L Education. alhé

$

”'of age.. Ten students were older«enksf“ =jw}“-€ff:ﬂ' l B
of the raters had previous teaching experience. Seven had taught for

'3_?%@;more than ten years. Half of the students had some prev1ous clinical

u :

Memaining raters, this practicgy ‘was . their first expo- o

Lol sure to indiVidualized intelligenceatesting. The twenty-two students
_ . L
in the winter ciass had all administerd at least th?be Stanford-Binet sf' ’

prior to completingtthe ratings. Most had administered five and fy, . ';(

..

fQE;; several%had admnnistered more. A number of the students in the spring

-‘ class had.not yet administered the test and few had administered more 1 -

hi

than one or two.~ The students. however, had been introduced to gj ’]

% l ” D . - -’

‘_ Sattler s classification system in their lectures and readings and, o

7tfhence, were ' familiar with it on. a theoretical if not’ on a practical

"’t'basis._:v“

. PR - Lt . . . -
- . By . . B . . .
> : . . . . -



‘respects. Firstly, the number of raters was’ smal] Secondly,

3 A3 8 ‘Integration of the Two Stud1es -ot‘{

schema for the Stanfbtd Binet from t%P d1fferent perspectives. 'Ihé'“ oy
,empirica] factor struc?ure and within the lim1ts of the restr1cted f‘
‘ ' sanpge, the extent to wh1ch the schema is reliably usedwby”cJLn1cians

i:could both be assessed. k'ftiﬁ'fil'rw;9r<'*tt',;_2F;L;i'éiff"n

3.7 Sampl1ng AdequajL

Th1s sample was obv1ously 1ess than 1dea] 1n a‘number of '

_%Jgr1ty of the students were 1nexper1enced n the use- of the Stanford-

r
g

Binet and many were 1nexper1enced in psychoeducat1onal assessment 1n -

‘genera1 while th1s study ns a prototype of the k1nd of research whlch

needs to be undertaken in evaluat1ng the tonceptda] 1tem chss1f1cat1on e

I N

: .models of Sattler and others tﬁﬁ»extent to wh1éh ‘the cur[ent resu]ts

I %;’5 s ik S wo e
N PR W‘ ,w{l S e .

'J'1-v b 5 N o

I

The. Factor Ana]yt1c and the Cfﬁn1c1an<ﬁdqgement Stud1es qgm- ft

‘ vbined a11owed for&evaluat1on of Sattler s conceptd%l class1f1cat10n

° J e i i

5 N'.'J.)q

w“

L d

, extent to which Satt1er s conceptua] factor strutture apptox1matbs the c

' may be generalizab]e wiTQ unfortunate]y be somewhat 11m1ted. : 4& 'Vlj"J

Ry
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| ___CHAPTER FOUR - -
d» "":'4"1w"1"t"r°d°‘g°" B RS IR

N ’.‘ i

Part A ofthe chapter is devoted to description of- the statis-""

" %btical methods emp yed 1n the factor analytic 1nvestigation of the o
“«" ‘ . 'D. K ‘
Stanford Btnet.. Statisticaﬂ criteria for the selection of 1tems in-: 7

fff_‘ cluded 1n ?he ana%éses are outlined ScalJng of the sample observa—';li '
tions lS described The theoretical bas\ o? prnnc1pal cOmponents ~1v.‘f*

'analysms is explained 1n terms‘of hyperspa@e geometry. The dec1sion to

Q .
e employ prihcipal components analysrs rather than common factor aﬂaﬂysis

»

vlS defended The eié%nvalue—one criterion for the number of factors 1s

ggxplained and defeqﬂtdx Orthogonal and oblique rotations of the prin- 3“

cipal componentgfagﬁ described Finally, the Procrustes technique of ' ;;.m

¥

fitting the principal cdmponents to Sattler s conceptual factor struc- :vb

Lo " . e A “ . L .,‘-, . .W'
s ;ture 1s Outlined. ‘ "gg _uc ][ \‘_"';' ”'j_f "”A "“ ’
; ‘f‘ Part B describes the method%%mployed to assegs the agreément

Ag:between the student clinicians and Sattler on’the a551gnment of the :‘;'-”

‘ o

5%£iviBinet items tp the conceptual ébtegories..

PARUZA' ‘THE FACTOR ANALYTiC STUDY-.

4 2 Item Selection lcﬁ;.xnljﬁfig'f,ih ﬁfdfffifjﬁfl;gxﬁpcd.tlmi

'-lrh.2;1, The Younger Grougrif;.}g.j”i©ax 1--j[:" ;

éoutlined in bhe p%eceding chapter the portion of the egfo‘-.*

: f Standford-Binet to be analyzed witpin the context of the current

-_‘-\h/,'

investigation wds 1n part determined by the existence of a sufficient

' number of test protocols in which the pass/fail criterion of at least
o~ . J Cel EE —_ L e

[P
' A
] .

BRI

Lo N ; S
R o +. [
ol 2 o . : s
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.
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Hee_;_mthree -passes. and three failuresgwas met.. For the younger gEoup thiS"

‘: occurred at the test ages VI through VIII. To}have'included protocolsv“

in which most items were passed or in which most items were: failed &Mi 4
1 @

1

would havei&resulted in. spuriously high correlations‘ between items.
‘ L Once the target portion of . the test had been selected however,'
. a fﬁt‘hel‘ issue needed to be ad*esse‘d. The nature of the Stan;ord“ _
S

BinéE“@? such th%t a number,of the itemswhme repeated with differing

pa%%éng standards°atuseveraleage levels., Nithin the test age range VI

ay‘ through VIII two.items are repeated.4 Vocabulany occurs at year VI and » ;
R | “at year VI;I. ’Eambﬁ;héhgioﬁ'xv occurs at years VII and VIII.e This '}‘éf
;~'{ poses some difficulty in that" the performance on two identical test ‘
?:_;E% situations, a?though scored di;fzrent]y, cannot be regarded as yie?dfn& én

i

two experimentally independent vardables and hence@ the correlation L

‘o’

- between the two items would be spuriously high (McNemar, 1942 p. 104) f;a,

)

Some investxgators who have previously factor analyzed portions of the'_'fi

'j; Binet have hosen to ignore this pr%blem and- have includedhrepeated

itemjs i the énaiysis (Hright, 1939’,‘ Buet & John 19422 b). Others, on?';e '

<

the other hand chose to:include only distinCL,items (McNemar. 1942

ﬂ,i;* Jones, L949 1954) In the present,investigation each item was

included only once. In cases where items occu __ff

e

1evels, the item was included at the year where the'number paSSing it

approximated mpst c]osely the ideal of fhﬁty percent.' Variance of K
IR

;F‘r “ dichotomous variables is a maximum when@the!proportion pa%sing is 0. 5.

. 1% R
and the product-moment correlation between two dichotomous test items 1~4
0,‘_"0 ] 3;'\ ..."»-g'
(phi) is thus restricfed E{ the extent to which the percentage of S
\y»ﬁ'-;“r :~i_'vg;'¢;;_,‘:;u‘w.\ 37ﬁ17m«-,,:u=*- L
: R e ; P RAN R N
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persons pass1ng the first item d1§4ers from thehpercentage of persons
passing the second fitem (Nunnally, 1978 pP. 143) Thus, Vocabulary was
passed by 79 percent of the younger children at year VI and 39 percent

“

at year VIII, The item was e11m1nated at year. VI, Similarily, Compre;
hension IV was passed by’ds percent of the younger ch{ldren at year VIl
and 20 percent at year~VIII, The item was therefore e]ininated at year
VIIL. This left a total of"16 items remaining within:the.target years
VI throuq\.VIII 0f these items on1y those which'were passed by more
than 10 percent- and less than 90 percent of the ch1]dren were to be '
considered for 1nc1us1on in the ana]ySes. This criterion was emp!pyed
to prevent serious restr1ct1on of the inter-item corre]ations. The
re@aining 16 items, howeve(: al] met this difficulty criterion and the
elimination of further iteéms was unnecessary. The items included in
the younger group ana]yses and their location within_the test are-given
in Table 4.1, The mean (i.e. the gtoportion passing) and the variance ‘

for each item are presented in Table 4.2.

' ¢
4.2.2. The mﬁeroug

sufficient data meet1ng the pass/fai] criterion was avai]able
across test. ages VIII through XI from the older sample. Within this
test'range~two items are repeated. Vocabulary occurs at age VIII and
abain at‘age X. At age VIII 95 percent of the older children passed
- this item. At age X 36 percent passed the item. Fo]]owiné‘the same
criterion as for selection of items in the younger samp]e,_the vOcabu-a.
lary item was eliminated at year VIII. Simiiarily, the Memory for -

designs I item occurs at age IX and again at age XI. It was passed by
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y 2 ) .
A Table 4.1
Stanford-Binet Items Included-in Analyses of Younger Group Data
é x
Item Name ~ "Item Location
(1) Differences ' ' VI-2
(2) Mutilated Pictures ToVI-3
(3) Number Concepts . : vi-4
(4) Opposite Analogies II .~ x o VI-5
(5) Maze Tracing - - . N 4 VI-6 |
(6) .Picture Absurdities I =~ - : . VII-1 |
(7) Similarities: - Two Things : . : viI-2 ¢
(8) Copying a Diamond ' T ) VII=3 .
(9) Comprehension IV ‘ Vii-4
(10) Opposite Analogies III - VII-6 .
(11) Repeating 5 Digits ' ‘ . VII-6 -
(12) Vocabulary . _ VIII-1
(13) Memory for Stories: The Wet Fall - VIII-2
(14) Verbal Absurdities I ‘ C VIII-3
(15) Similarities and Differences ' VIII-4 -
(16) .Naming the Days of the Week ) : VIII-6
Note: Numbers in ( ) may be substituted for item names in-some tables.



Table 4, 2 T

-

Mean and Variance of ltems Inc]uded 1n the Younger Group Ana]yses

Item Name \ % Mean © Variance
. \ .
(1) Differences \ : T ,755 ©.185
52) Mutilated Pictures \ .836 .137
3) Number Concepts .836 .137
(4) Opposite Analogies II \ i ' .791 " .165
QS) Maze Tracing - ah - .864 - °.118
6) Picture Absurdities I . \ , 491 . .250
-+ (7) Similarities: Two Things | o .355 - .229
< (8) Copying a Diamond | , " .464 .249
' (9)  Comprehension IV - Vo 455 .248
(10) Opposite Analogies III L .555 . 247
(11) Repeating 5 Digits B - .255 .190
* (12) Vocabulary : \ : T W391 .238
(13) Memory for Stories: The Wet Fall 336 223
(14) Verbal Absurdities I S Jd18% .104
(15) Similarities and D1fferences \ 2713 .198 ' -

"(16) Naming ‘the Days of the Week ' . .200 .160
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61 percent of the children at year IX. and by 23 percent of the children
at year XI. Of the remaining 22 items within the target age range all
were passed by more than 10 percent and less than 90_percent of the »
chiidren. It was not necessary to eliminete any further jtems from‘the
anaiyses. The items included in the older group analyses and thEip
location within the test are:presented'in Table 4.3. The mean end

variance for each item are given in Table 4.4,

8,3 Scaling of the Semple Observations . I R
Test’responses from both the older and younger groups were //// )
‘coded dichotomous]ywwith 1.0 representing items passed and 0.0 repre-
senting failed items. Each $et of raw data (i.e. the younger and the
oider)~was subsequently converted to a corre]ation‘matrix of phi
coefficients. The ph1 coefficient is the product-moment correlation
between dichotomous ‘variables. In the factor analytic studies of the
Stanford- Binet described previously tetrachoric correlations were used

in p]ace of phi coefficients, The tetrachoric correlation coefficient

is used to.estimate the product-moment corre]ation of two continuous,

- i

normally distributed,variables.from dichotomized versionstof theSe-
variables, Employing the tetrachoric coefficient with dataiwhich is
inherently'dichotomous et the time of the anaiysis would have the eim
of estimating what the product-moment ‘correlation would be if the two f;'
variables were continuous. Nunnally (1978 pP. 136- 137), however,
presents several persuasive arguments against the use of tetrachoric'

" correlations, Firstly, it is usuelly illogical t0‘estimate'what the o

. product-moment -coefficient would be if both dichotomous variables were .
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Table 4.3 - A

. Y .';

Stanford-Binet Items Inciuded in Analyses of Older Group'DatS

‘. ’ -
%

Item Name , = v | ‘ Ttem Location
. -’ o { )

(1) Memory for Stories: The Wet Fall _ VIII-2
(2) Vverbal Absurdities I ' ‘ ‘ o VIII-3
(3) Similarities and Differences : ' VIII-4
(4) Comprehension IV VIII-& '
§5) Naming the Days of the Week . . VIII-6

- (6) Paper Cutting | hooIxel
(7) Verbal Absurdities II. _ S 1T IX=2
(8) Memory for Designs [ ' . IX-3
(9) Rhymes: New Form: - . IX-4"
10) Making Change : ' P IX-5
11) Repeating 4 digits Reversed IX-6
;%g Vocabulary X-1
13) Block Counting X-2- !
14) Abstract Words I X-3
15) -Finding Reasons I X-4
16) Word Naming - : . N X=5
173 - Repeated 6 Digits : ‘ X-6
18) Verbal Absurdities IV . . L S XI-2
19)  Abstract Words .II ‘ Sy “XI-3.
20) Memory for Sentences II ' SR XI1-4=
21) Problem Situation II , XI-5
22) Similarities: Three Things - X1-6

\

Note: Numbers in ( ) may be substituted: for item names in same tables.
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b | Table 4.4 . . S

Mean and Variance of Items Included in the OlderfGrbub Analyses

.

pr —5- . :

Item Name , - -, Mean Variance -
§1) Memory for Stories: The Wet Fall . .809 o .154

2) Verbal Absurdities I. . - .564 . 246

§3;, Similarities and Differences o W91 .165 :
(4) Comprehension IV ' 764 - .180 s

(5) Naming the Days of the Week . +827 . .143

(6) Paper Cutting ' ‘ .509 © .250

(7) Verbal Absurdities II .445. .247

(8) Memory for Designs I _ .609 . .238 ’
(9) Rhymes: New Form .809 54 ~
10) Making Change L 464 .249

11) ~-Repeating 4 digits Reversed . - .664 : .223

12) Vocabulary _ T -y W355¢ .229 .2

13): Block Counting o © 3 .400 "..240 ’
14) Abstract Words I - : ‘ .318 Coe217 \
15) ~ Finding Reasons I A 0,345 .226

16) Word Naming . - T .436 0 - .246¢

17) Repeated 6 D1gits : A .33 - .223

18) Verbal Absurdities IV . <191 - +154

19) Abstract Words IT - .227 - .176

20) Memdry for Sentences Il ' J245 - .185

21) Problem Situation II | 181 - . .104
22) Similarities: Three Things T .4640 0,249
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continuouss Unless direct steps are taken to convert the dichotomous
variabies into continuous varfabies, such estimates serve oniy to
create the 1mpression that the variables. have more expianatory power
than they actuaiiy do. Nunnaily notes that. it is often, tempting to
empioy tetracho Mic coefficients rather than phi coefficients because
the former,are a ways larger except in the<rare case where the propor-
tion of subjects 'passing’ (i.e.‘the p va1Ues) are equivalent for both

-

.dichotomous variaRles.

A ‘second reason, according to Nunnai]y, for not empioying the

tetrachoric coefficient with dichotomous data is that®it is frequentiy

a very poor estimate of the product-moment correlation. The tetra-

choric coefficient depends;upon‘a very strict assumption of normality .

of the underiying continuous variabies. If the assumption'of normality
is not met the resulting estimate may be quite inaccurate.

Finaliy, the most obviously salient of Nunnally's arguments

against’the usevof tetrachoricgcorreiations for the current investiga-

tion is that it is illegitimate from a purely mathematical point of
view to employ estimates of'product-moment correfati:n coefffEients in.

any type of muitivariate analysis- 1"91Ui1"9 factor analysis. So-

' strongly does Nunnally feel about the importance of these arguments

. .that he concludes his discussion of tetrachoric correlation with the

"

statement that -"there is nothing wrong Qith using*tetrachoric correla-
tions' ﬂumathematicai modeis relating to psychometric theory, but they
should definiteiy ‘not be used to determine the corre]ation between sets

of empirical data" (p. 137).
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. 4(4~£tr1nc1pal Components Analjses

4.4,1 Def1n1t1on and Theoretlcal Background

The correlation matrix developed from the younger group data

and the correlation matrix developed from the older group data were
both. subJected to~pr1nc1pal components analysis using the Fact20 pro-;
gram (DERS 45- 184 D1vislon of Educational Research Services, The.

Universlty of Alberta, 1980)

[

"Principal components analys1s and related modéls such as common
factor analysis belong to the more general-class of mathematical tech-
nioues which fall under the rubrlc‘of factor'analytic methods,. The
term 'factor analysis' stands for a broad category of approaches to

>

conceptualizlng groupings of variables and for determining_whjch vari-
ables belong to wh1cthroup. Thus;'fact;;'analysis involves conceptu-
alizing variables as relating to. underlying factors and pe\*orming
analyses that will test for or discover such factors (Nunnally, 1978,

p. 327-328). “In very gross and slmplifled terms, the p?oblem posed by
 factor analysis is to find a set of composites or latent var1ables of-a-
single set of'observeo variables_that will account for the variation
among subjects on observed variables" (Thorndike, 1978, pg~242);
Criteria are usually set in a given sitoatipn that will serVe to
dlctate the character of the com;osites. For example,lone is most
often interested in composites which are as few in number as possible
and. can account for the greatest proportlon of observed varlance -
(Thorndike, 1978, p. 242). |

Component-factor'analysis‘begins With a rectangular matrix.of '

data. The matrix contains the standardized scores of N 'persons' on n
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neasures, The n variaoles can be viewed as being p[otted in standar-
dized :space «of N people. Given n 1inear]y‘independent variables in a
'space of N people,'there Qs.an n-dimensiona1 subspace of the N ‘space
that'completely contains the n.variable Vectors. The requirehent of
linear independence means that n dimensions must be used to completely
describe tne subspace, fhe geometric relations among the variab]es are
" .described by the corre]atjon matrix. ‘The correlations in the matrix
.are the cosines of'the'ang1es between the variable{yectors. Thus, an
ana1ysis of the corre]ation matrix is an analysis of the variable space.
°>'direct1y and the peop]e space of N dimensions can be 1gnored
(Thorndike, 1978 p. 242-243). O0Often, then, "factors are spoken of as .
dimensions and factoring is Spoken of as dimensionalizing of a space of
var1ables" (Nunnally, 1978, p. 344)

‘ .The loading of a variab1e w1th a factor is represented by the
cosine of the angle between the vector for the variable and the vector
for the factor. The sum of the squared 1oad1ngs in each row of the
resultant factor matr1x will be equal to 1.00. That is. to say, that
all the variance of—a particu]ar variable is accounted for by the set
of n factors and that tne.sum of cross products‘in'any two rows of the
matr%x of factor loadings will equal the correlation between theitwo
variables (Nunnally,- 1978, p.\345). o

If, however, n dimensions are,reduired to cohp]ete]y describe
“the n-variab1e_space, of what possible benefit is carrying out a~com/
plex mathematical procedure to obtain as many composites as var1ab1es?'.
One benefit of -the.composites 1s'that they are uncorrelated wdth_onep

* another., Describing n space in terms of n correlated variables is more
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this eliminates the necess1ty of aQOOPOting{ e
wﬁﬂ,

'of the original variables is‘tN\i\khe compo§1&es are generally of °
unequal size and 1mportaneeim The: 5%andard1zed variab]es each have unit
variance. It is impossible to confirm that any one is more 1mporant or
- pervasive in its influence than another. The composites, however, vary
in size, making it possible to conclude that one is more significant as
a dimension of variance thah another. In fact, it is argued by factor
theorists that the small composites can virtually be 1gnored as they
account for a relatively small proportion of the variance of a set of
variables and do not marked]y contribute to the understanding of the
relationships amongf;he variables. | » |

The rank of a matrix is the number of linearly independeot
sources‘of variation among the variables in the matrix. The rank of a
correlation matrix is usually equal to the number}of variables. - When n
dimensions are used to describe ao n-variable space, the result is
termed a full rank solution and any variable vector tan be located
'exactly. It is‘most often the case, however, fhat'fewerldimensions can
qoite adequately describe the relationships among the variables and a
reduced rank solution is possible (Thorndike, 1978, p. 245-247). ‘

'Wariables will frequently be correlated with each other, Hhen
this occurs the vectors representing the variables tend to fall into

groups. Vectors that are grouped together represent variables that

have much in common. Other groups of vectors that are largely

—
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1ndependent “of the first group mignt also exist, as might other groups
which have negative correlations with the variables 1n the first group.
If each of the n variables was uncorrelated with the others, the vari-
able vectors would form the axes of a hypersphere of nbd1mensions. As
some of the‘variables become correlated, however, the‘hypersphere would
become an n-d1mensiona1 hypere]lipsoid The length of the hyperellip-
"soid in any direction from the origin is a function of the corre]ations
~among the variables., If the first axes (composite or component) is -
located so that it is the longest possible axis of the figure, that
axi; will have the highest average of squares of correlations of the
variables with the axis. In other words, the sum ofvthe squared factor
1oadings wﬁ]l be a maximum, By locating the igoond axis so that it is
orthogonal to tne first and follows tne'secondllongest dimension'of the
hyperellipsoid the ‘same criter?on is applied to the remaining covaria-
| tion. When each succeeding axis is placed at right ang]es to those
preceding it and through the longest remaining dimension of the figure,
a set of principal components is.obtained. In this way the first prin-
cipal component will account for the highest proportion of the variance
in the set of variables. The second principal -component will account
for the next highest proportion of the vartance~and SO forth. The
later componente bccount”for such a smell amount of the variance tnat
they are usually discarded {Thorndike, 1978, p. 252-255).
~In summary, then, the prtncipal oomponents are the minimal

orthogonal dimensions.reQUired-to linearly reproduce the original dota
(Rummel, 1970, p..338); The principal components are mathematically

unique far a data matrix in which the Var1ab1es are not all

e
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uncorrelated. ihe process of developing composites whether under these
'restrictions or some others is generally referred to as the extraction
of factors. | ' _ -,
To this point the terms 'factor and ' component have been used -
.interchangeabiy in reference to the composites. This was done in order
to facilitate the exposition. In reality, however, the term compon-
ent’ refers to a composite of a set of variables developed -from an
unreduced correiation matrix, that 1s, one in which 1’ S are contained

in the principal diagonal. The term ‘factor' is more accurateiv

employed in association with common-factor analytic models.

4.4.2 Comparison of Common-Factor and Component- Factor Models.

In the generai factor anaiysis modei .the, totai variance of a .'
variable is assumed to result from three sources. .The. common variance
is that portion of the total variance that a variable shares with one
or more of the other variables in a set. ‘The specific variance of a
variabie is that portion of the total variance which is unique to that
variaole. Finally, the error variance is.that portion of the total
4varian¢e that is due to error of measurement. Each of‘thes; sources of
variance is uncorre]ated with the other!two."In most actual an#iyses
" no effort is made to separate specific variance trom error variance.
These are usually lumped. together and calied unique variance. The aim
of factor analysis, then, is to attempt to separate that variance of
variabies that can be exp]ained by common factors from the unique vari-
‘ance. In princ1pal components analysis (or any other type of com-

ponents-factor anaiysis where 1's are placed in the principai diagonai
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~ of the correiation matrix) this aim is oniy partiaiiy achieved. The";vb

principal components are linear combinations of . variabies and hence the-

two sources of variation become somewhat mixed because theuvariabies

i

, themseives, inciuding the uniquenesses, determine the factors

. e

(Nunpally, 1978, p. 405-406). 'f e ,' . - j,, |

I3

'deveioped which seek mathematicai soiutions that define factors entire-

1y in terms of this common variance among. the variables. These tech_ C

' niques usuaiiy involve substituting somg meaSure or: estimatexof the

~ P

. common variance - communaiities - in piace of unigjes in ‘the principai _h"“ﬂa

“

diagona] of the correlation matrix. This iimits the‘factor anaiysis to

<

de]ineating ‘common factors. For exampie -one approach to common factor
ERREE S

analysis is to employ communality estimates in the principai diagonai

.of the correiation matrix and then to submit it towthe same type of ”\,

LN M

analysis as described above for princ1pa1 components. This is known as

=
S

..

‘a principai axes soiution (Nupnally, 1978 Pe 406) . ,;? g --3?-f

Nhiie substituting communaiities in the prinCipai diagonal m; :

appear to pe a simpie soiution to the prob]em of unique variance, some'i"ﬁij'

difficulties do emerge, Firstiy, the correiation of any variabie with

oW,

itself, of course, is.1.0. Hence,’ the diagonai»eiements of anyr real' *-7“ b

correlation matrix are unities. Secondiy, if a factor ioading 15‘;15'.

defined as the correlation of a stagdardized variabTe with a 1inear ;bﬁi'.

y .

combination of a set of variables, then to compute that 1oading, the -,
formulas require that unities be piaced in the principai diagonaT of

the, correiation matrix. If anything other than unities are employed

one is not correiating an actuai variabie with a, iinear combination of ’i .

e [
- > ’ Tt
B P , i’ T » o :x-

o
et
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‘actual variables. Thus,: the gssuitant factors are, in reality, hypo-

thetical. 'lhey_are_hypotheticai‘in—that—they“can—oniy?be4estimated—
. from the actual variables (Nunnally, 1978, p. 405-406). -
| A second difficuity inv01Ves the determination of the communal-
itiescthemselves. The communalities cannot be known until the common
factors are defined. The delination of these factors, however, depends
' upon the corre]ations and the communaiities in the principal diagonal
of the corre]ation matrix.’ This inabi]ity to determine preciseiy the
communalities creates a basic indeterminancy in the common factor
, mode]. It then becomes_necessary to insert some estimates of the
communalities in the corre]ation matrix."The resoitingfcommon factors;
then, can themselves only be estimates to some degree of the true |
common factors of thecdata'(Rommel; 1970, p. 312).. ‘
‘The squared multipie,correlation of.a variable with all the

. OtherS-has been shown to be the lower bound ofhthe communality
o (Guttman, 1957), and is frequently felt to be the best.estimatev

. (ﬁommei 1970, p. 167) "A nuimber of other approaches,.howeter,‘do |

- exist but will not be discussed here. B | »
| Hhi]e arguments exist for the use of both component factor »
-vanaiyses and common-factor -analyses, component analyses have the |
distinct advantage of being conceptua]]y Simpie and straightforward
mathematicallyf Considerable eVidence exists which indicates that in
most in;tances'common factor analysis and principal componentslanalysis
prodoce simiiar'resuits if there are truly any clear groupings:ofAvari-_
abies in'the correlation matrix (Ve1icer; 1976;'Jackson & Chan, 1980;

Velicer, Peacock & Jackson, 1982). It was for these reasons that the
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decision to employ principal components analysis in the current

jnvestigation was made.

4.4.3 Eigenvalue-one Criterion for Extraction of
Pr1nc1pa1 Components

The extraction of pr1ncipa1 components is usua]]y term1nated at
the point where no further meaningful variance remains._ -The def1n1t1on |
of mean1ngful variance, however, in component (and common) factor
models is a matter of someadebate. The best number of factors in any
case depends to a considerable extent upon the researcher S Judgement
.and the nature of.the questions be1ng asked. It is a problem for which’
no definitive solution yet exists. There are,'howeVer, a number af
criteriaeboth of an .inferential and mathematicai nature which can be
used to gu1de the dec1sion, all having some advantages and some dis-
advantagess Some of the most common]y used criter1a include the size
of the residual‘corre;ations (1.e. the difference between the repro-_
| duced co;:elations ca]cu1ated from thelfactors extracted and the actual
corre]ation), the dnstribution of factor loadings, the-distributions of
eigenvalues, and factor'interpretabi]ity (Rummel, 1970, p. 169).

' In the'present'investjgation'the eigenvalue-one criterion Wasi
‘employed in the determination'of the number of principal components to
be extracted from both:the'younger group and the oider group data. In
;vother words, only those components-having eigenvalues of 1,0 or greater

were retained for possible 1nterpretation.

The eigenva1ues equal the sum of the column of squared factor

loadings for each component. They measure the total amount of variance
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accounted for by a component for the variables as a group. The eigen-

value-one criterion—was_first proposed_ by_Kaiser (1960) as_the 'best'

\

solution to the\number-of-factors problem. The eigenvalue-one criteri-
on evolyed in part as an application of Guttman's (1954) work which
demonstrated that\the number of eigenvalues of a factor matrix that are
greater than 1.0 cohstitutes a "weak lower bound" on the number of

" factors - that is, the smallest number of factors that can adquately |
¢explain the data variance. Kaiser (1960) further argued that the |
eigenvalue-one criterion was reasonable in that it excluded the factors
not accounting for at least the total variance of a single standardized
variable. Kaiser (1960) also demonstrated that for a factor to have
adequate positive Kuder Richardson reliability it is necessary and
sufficient that its eigenvalue be greater than.unity. . Finally, Kaiser
(1960) observed that the eigenvalue-one criterion produces the most -
‘psychologically meaningful factors. While the eigenvalue-one criterion,
has sinCe.been.questioned'on a.n mberqu'grounds,it;is still one of the

-

most widely applied criteria (Rummel,y1970,_p. 362).

4,5 Rotational Procedures - \

The original principal components while they may be adequate -
to define the minimum dimensionality of the data, they are frequently

'difficult to interpret. As a result of the stipulation that each suc-

cessive component account for the maximum_available variance, the com-
ponents are frequently located between independent clusters of interre-
'lated variablep and, thus, the clusters cannot be easily defined in

terms of their loadings on these components. The first factor, for -
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| instance, will frequently have high loadings for most of the v riables .

and,—conversely,—most—of-the-variables_may_have_high_loadings_o

number of factors-(Rummel, 1970, p. 373).
A second important characteristic of the unrotated factor sqlu-
| tion is that -the initial 1ocation of the factojr(component) axes in the
conf1gurat10n of vectors cannot be contro]]ed This has 1mp0rtant
implications for the case where the researcher has some preconggived
notion of the factor structure of a set of variables and wishes to
employ factor analysis to confirm or reject his‘hypothesis; The exis-’
tence of a hypothesized cluster of- var1ab1es may be obscured by the |
. variance assoc1ated with other sa11ent characterist1cs of var1ab1es
(Rumiel, 1970, 378). ° T | |
. In light of these important characteristics of‘the unrotated
‘principaf components, it is'common practice tor factor theorists to
rotate the.original'set'of components to achieve.(accordigg to some
predefined criteria) a more useful result. B : | |
In the current'investigationfthe Unrotated'prdnc%pal'components ZH
“in both the. younger and older group analyses were, sthected to ortho- |
gonal Varimax, oblique Promax, and orthogonal and ob]ique Procrustes
rotational procedures. The aim of the Var1max and Promax rotatlons was
to a1d 1n the deliniation of separate groupings of - 1ntercorre1ated
\\Yariables. The Procrustes methods of rotat1on were conducted in order_.f
to test the hypothesis that the factor structure of the Stanfqrd -Binet |

is cons1stent_w1th Satt]erﬁs conceptua] factors. o L .J“‘)
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4,5.1 The Varimax Rotations

Varimax is generally considered to be the best analytic ortho-

gonal . rotationa] techn1que (Nunnal]y, 1978, p. 305; Rumme] 1970,

" p. 392; Harman, 1967, p. 311 Harris, 1964). The Varimax rotational

- procedure invo]ves maximizing the variance of the co]umns of squared -
factor‘doadings, hence, the name Varimax. As there are more high and
'1ow loadings on a factor (component), the variance of the squared fac-
tor loadings is larger. The varimax criterion for orthogona1 rotation
comes close to achieving‘the goal»of simp1e structure, 'Simple‘struc-
ture attempts to maximize the number of components with _high 1oad1ngs"
for:each var1ab1e. This tends to mak e each component define a distinct
~ cluster of intercorrelated-var1ab1es_assum1ng, of course, that 5uch
varfab]es.exist. The "advantage to such a solution is that there is
'1itt1e.doubt about:which'variablesiare contrfbuting'variance to which

: "-v-*‘ . ‘{}
'3ﬂ$actors. The task of 1nterpretat1on is eased if the solution

-ilgfijaﬁprox1mates simp]e structure.

C This orthogona] rotational procedure does not alter the\pos1-
'tion of the var1ab1es since it s the reference axes which are moved
‘The 1ength of the variable vectors also remain unchanged by the rota-
;t1on. Geo etr1cal]y, the square root of the communalities equals the '
4 ]ength of the variab]e vectors. The communa11t1es, therefore, a]so re-
main constanb Fina]ly, the var1ance accounted for by the maJor unro-
tated components is spread across the rotated components. The rotated

components tend to account for approximate]y equal amounts of variance.

B
L

1 4.5.2 The Promax Rotations

‘ Nhi]e the Varimax rotational technique maintains the orthogon- :

.

ality of the unrotated principa] components the Promax technique

©
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relaxes the orthogonality requirement to allow the factors to become

correlated. In allowing the factors tovbecome.COrrelated, it is

assumed'that an even better approximation to simpie structure can be
achieved Furthermore, it is frequently argued that given a set of
highly intercorrelated variables (such as the Stanford Binet items) it
is reasonabie to expect that the dimen51ons themselves woyld also be
intercorreiated »

The Promax technique invoives constructing an 1dea1 matrix from -
the Varimax so]ution in which high ioadings of Varimax are ‘increased
and the 1ow 1oadings are decreased This is accompiished by norma]iz-
ing the orthogonai matrix by rows and columns and taking the fourth
power of each Toading. The oblique so]ution is the least squares f1t :

to this ideal matrix (Rummel, 1970, p. 419- 420)

In ob]ique rotation two factor matrices are de]iniated namely,
‘the pattern matrix and the structure matrix. The matrix of~pattern
ioadings resuits when the ioadings of a var1abie on the axes are deter— :
mined by lines parai]el to the axes.. The pattern ioadings may be:

,linterpreted as measures of the unique contribution each factor ‘makes to

the variance of the variabies. They measure the dependence of the var-

. 1ab1es on the different factors, and’ in this sense they are regre531on
/ coeffic1ents of the variabies on the factors" (Rummei 1970, p. 399)
S1nce the pattern Toadings cannot be 1nterpreted as correlations, the

1oadings squared do not precise]y give the percentage of variation of 4
the variab]es accounted for by a component. The pattern 1oadings,,~
however, best show what clusters of variab]es are associated with the

oblique components, and,-hence, the pattern matrix is vital in’

P

interpreting the‘components;'
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The.matrix of structure*]oadinds results when loadings of a
' i ¥

variable on the axes aré determined by 1ines‘perpendicuiar to the axes.

- "The structure ]oadings are the product-moment correiations of the var-
idbles with the ob]ique factors [compbnents]“ (Rumme] 1970 p. 399)

J In orthogona] rotation the pattern and structure ioadings are

, identicaT and only one factor matrix is required. The loadings can be
interpreted‘either as pattern ioadinps.or correlations.

Instead of 1nterpreting ‘the obiique component axes (i.e. the
primary axes) directly, a new coordinate system is frequent]y defined
'by p]acing a]ternate axes through the origin perpend1cu1ar to each of
the primary axes. These are known as the referenCe axes and are feit .
by some to give a siight]y better deliniation of simple structure. In
~ the current investigation, however, the pattern ioadings on the .primary

'axes,oniy were used in the interpretation of the component-factors.

4.5, 3 The Orthogonal and Oblique Procrustes Rotations

- To this point the .concern has been‘zith identification and
v'ciarification of . dimensions 1nherent in the data. In other. words, the
approach has been exploratory in nature. Once the dimen51ons were\
1dent1f1e” the next step was to assess how con51stent the stattsticai
| dimensions ' .e. the prinCipa] components) revea]ed in the exp]oratory |
-.investigatior of both the oider ‘and younger group . data were with the
conceptual facturs outiined by $attier.7- | .

The Procrustes technique of confirmatory anainis ‘was employed
jr‘This approach involves the forced rotation of the principa] components

. I s
s0 as to approximate a hypothesized.factorrstructure. A target factor E

W
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matrix is estimated. The hypotheses to be conf1rmed are stipu]ated by

the nature of the target matr1x_(Nunna11y, 1978, P. 400)

Satt]er}s conceptual factors formed«the basis of the target
matrtces employed. To reduce the size of ‘the. matrices, however, the |
categor1es of Meaningfu] Memory, Nonmean1ngfu1 Memory, and Visual Mem- |
ory were combined to form a sing1e Memory dimension, Similarly, Verba}
Reasoning, Nonverba] Reasoning, ahd Numerica]'Reasoning were comoined
to form a single Reasoning Category. This reduced the total number of

Sattler’'s conceptual factors to six (see Table 4.5). This reduction

 was necessary because the relat1ve1y small number of 1tems which were

: abecome correlated.

" included in both the younger and o]der group ana]yses were 1nsuff1c1ent'

to adequate]x defjne the targer (1.e. ten factor) target matrices.
A six factor;targetJmatrix was developed'from the 16 younger

group items. = Items assigned to each factor by Sattler weré’a]Tdtted

) factor loadings of 1.00. ? A]l ‘other items were given loadings of 0. 00 '
- (see Table 4. 6) The Procrustes solutions were the least squares f1t
~‘~of the component factors ‘to this target matrix. In the case of the .

| orthogona] Procrustes solution a 1imit1ng cond1tion that the components

A

: remain orthogonal was p]aced on the solut1on. The oblique Procrustes

method removed this restrictionlto allow_the factors: (components) to

A

A sim1]ar s1x factor matrlx was. deve]oped from the 22 older

N
]

group 1tems (see Table 4, ?) ' Both ob]ique and orthogonal Procrustes

rotations assessed the f1t of the component factors to the target

factors, SRk
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Table 4.5

Target FSotors For Procrustes Rotations of Principal Compphénts

(As-Derived—from-Sattler's_Conceptual_Model)

I LANGUAGE

"I MEMORY . . . Meaningful Memory
T Nonmeaningful Memory
Visual Memory
. v g -

IIT CONCEPTUAL THINKING
IV REASONING © " Verbal Reasoning

- . : o Nonverbal Reasoning
Numerical Reasoning
V' VISUAL-MOTOR. INTEGRATION o
VI. SOCIAL INTELLIGENCE L | o

5‘. . B | .g“ 1 .
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Table 4.6 '
-Target Matrix For Procrustes Rotations

. of Principal Components - Younger Group

(Derived'Frﬁﬁ_SEff1EF*§‘A§§1§ﬁméﬁt_bffttems—to—Conceptuaﬂ*Categorfes?———_———f

Component-Factor

/'ji

Item- 1 11 111 v v VI,
(1) ~0.00 0.00 1.00 0.00 0.00 - 0.00
- (2) 0.00 0.00 10.00 1.00 0.00 0.00
(3) 0.00 0.00 0.00 1.00 0.00 0,00
(4) -  0.00 0.00 . 1,00 - 0.00 0.00 0.00
. (5). 0.00 0.00 ~ 0.00 0.00 1.00 0.00
. §6) 0.00 0.00 . 0,00 0,00 - 0.00 1.00
7) 10.00 0.00 1.00 0.00 0.00 0.00
(8) 0.00 0.00 10.00 0.00 1.00 0.00 :
(9) . 0.00 0.00 0.00 ‘0.00 0.90- 1.00 T
(10)- 0.00 0.00 1.00° 0.00 . 0.00° 0.00
X11) 0.00 1.00  0.00 - 0,00 " }0.00 0.00
2 2) - 1.00 0.00 0.00 ° 0.00 - 0.00 0.00- )
), 0.00 1,00 . 0.00 0.00 0.00 . . 0.00 :
(14) 0.00 0.00. . 0,00 1.00 0.00 0.00
(15) 0.00 -.40.00 1.00 0.00 0.00 0.00
(16)\ 0.00 ° 0,00 0.00 . 0.00 0.00 -1.00
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Table 4.7

Target Matrix For Procrustes Rotations of Principal
. Components - Older Group
T (DérTVéd*from—SattTer*s—Assignment—of—{tems—to—Gonceptual—Categopies)

Component-Factor

~Item I 1l 111 v v VI
(1) 0.00 1.00 0.00 0.00 0.00 0.00 -
(2) 0.00 0.00 . 0.00 1.00 0.00 0.00

- (3) 0.00 0.00 1.00 0.00 0.00 , 0.00
(4) 0.00 - 0.00 0.00 0.00 0.00 1.00
(5) 0.00 0.00 0.00 - 0.00 . 0.00. 1.00
(6) 0.00 © 0,00 0.00 - 0.00 1.00 0.00
(7) 0.00 0.00 0.00 - 1.00. 0.00 0.00

- (8) 0.00 1.00 0.00 0.00 0.00 0.00
(9) 1.00 0.00 0.00 0.00 0.00 0.00
(10) 0.00 0.00 - . 0.00 1.00 0.00 10.00
(11;' © 0.00 1.00 10.00 0.00 0.00  0.00
(12 ,-1.00  ..:0.00 0.00 0.00 0.00 - . 0.00
(13§ 0.00 0,00 - 0.00 1.00. - 0.00 ~ 0.00
(14 1.00 0.00- 0.00 0.00 . 0.00 0.00
(15) 0.00 . 0.00 0.00 1.00 - 0.00 0.00
(16) 1.00 . 0.00"  0.00 0.00 0.00 0.00
(17; 0.00 1,00 0.00 0:00 0.00 0.00
(18 0.00 0.00 0.00 1.00 0.00 0.00 -
(19) 1.00 0,00 ©  0.00° . -.0.00 i 0.00 0.00
(20) 0.00 .00~ 0.00 0.00 0.00 0.00
(21) 0,00 ,  0.00 ~ 0.00 ~0.00 0.00 1.00
(22) 0.00 1 0.00 0.00

0.00 1.00  0.00
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PART B: THE CLINICIAN JUDGEMENT STUDY

4.6 Proportion of Clinicians Agreeing With Sattler's

—Assignment-of—Stanford-Binet Items—to_Categories

The proportion of student clinicians in agréement with
Sattlér‘s.assignment of each Stqnford~81nét item (excluding alternates) v
to the ten conteptua] categoriés was ca]cuTated. The proportions were
'calédjated.oh the basiﬁ df the students' fifst rating on]y; The_degree
6f consensus was then'examined within each conceputal category.?’ﬁhere

applicable, the students' assignment of items was also compared to the

loadings on the empirical factpfs.



CHAPTER FIVE
5. RESULTS

5.1 Introduction

“ - part A of the Chapter is devoted to the results of the factor

\/

analytic 1nvest1gat10n. The item intercorrelations are presented for
the variables 1néluded in both the younger and older group analyses.
The unrotated .factor matrices are discussed. The factors emerging from
bothlanalyses are defined after both uarimax and Promax rotation. The
.orthogonal fattors are compared to the oblique factors in each case.
gR?Su]fS of the exploratory anal&ses are summariied and the factor
structure is compared across the two groups. |
| Results of the confirmatory rotations of the empirical factors
to.Sattler's conceptual dlmensions are discussed.; The 1mplications of
these results for Sattler s model are outl1ned “ )

' Part B of the chapter is devoted to the results of the
Clinician Judgement Study. The propprtion of clinicians agreeing ulth
Sattler S assignment of items to the ten conceptual categor1es on the
first ‘choice is presented for each Stanford Binet_item, An evaluation

of the'overall degree'of consensus between Sattler, the student
clinicians and, where applicable, the results of the factor analyses is

made. Flnally, an 1ntegrat16n of the results of, the Cl1n1c1an

Judgement Study and the Factory Analytlc Study is undertaken.

E)
u
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PART A: THE FACTOR ANALYTIC STUDY

5.2 Item Intercorrelations

1

5.2.1__The_Younger_Group.

The intercorrelations for the 16 items included in the younger
group analyses .are shown in Table 5.1. The lower off-diagonal elements
only are presented since the matrix is symmetric. As a]l‘the values

along the principal diagonal are unity, these have been replaced by the
' squared multiple correlations. The squared multiple corre]at1on ‘coefs" |
ficient of a variable with all the other variables multiplied by 100
“measures the percentage of 11near,var1ation that can be explained for
that variable by the others. The squared multiple corre1ationsvwere
generally moderate and ranged from. 0,18 to’0.41. ’ W
As expected the maJor1ty of the 1ntercorrelat1ons were posi-

tive. Folir of ‘the correlations were negative but three of theee d1d
not meet criteria for stat1st1ea1 significance.‘ In,order for a corre-
lation to achieve statistical.significance (1.e.‘to be/s’fgnificant]y~t~
'differentjfrom'zero) at:the‘conventiona1 9.05'1e;e] its absolute valoe
must be greater or equal to 6.19 (degrees of freedom = 108). The cors s
relation of -0;22 between variablee (i3)_and.(ﬁ4) (i.e. between Mehory
for Stories: . The Wet Fall and Verbal Absurdities I 1tems) js statis~ -
”t1cally significant but the reason for the negative relationsh1p is not
read11y exp]ained. It may be attr1butab1e to mea§urement error. “The

same two itemg had a small positive, but not stat1st1ca11y s1gnif1cant,

correlation 1n the analysis employing the data from the older sample.

It is noteable that the pos1t1ve correlat10ns betwegn,tng 1tems'
e
were not as high as would be ant1c1pated g1ven the natute_oﬁ//he/fglt



- Table 5.1

IEem InterQCorre]ations - Younger Group

Item (1) (2) 3) (4 - (5) (6) _ (1 (8)

(1) - 0.29 ‘ - : ' e
(2) - 0.15 o .
(3) ,/%fggn\\\ﬁio7 0.23 s
(a) / 0.28 - 0.08 0.32 0.25 -
(s)/ -0.04 0.11 -0.04 0,12 0.23 A
(6 o0.18 0.14 0.24 0.24 0.13 0.24
(71 ©0.33 0.17 0.23 0.15 0.02 0.30 0.33
(8)) - 0.06 0.12 0.26 - 0.25 0,32 0.18  0.19 - 0.33
(9 0.31, 0.21 0.2l 0.16. 0.26  0.27 0,20 0.29
(1) o0.21° 0.15 /[0.15 0.12 0,07 " 0.64 - 0.32 .0.14
1) 0.04 -0.08 0.20. 0.15 =-0.01 0.0l . 0.13 0.25
2) 0.25 0.20 0.23, 0.26 0.11 0.30 0.19
3) 0.16 -.0.11  0.18 0,17 . 0.03 0.20  0.19°
0.16 0.01  0.12 0,15 0.26  0.26 = 0,22
0.16 0.16 0.11 0.18 0.22 * 0.40 " .0.17
©0.16  0.16 = 0.03 0.19° 0:25 0.31

0.13

S P

the; Squared Mu]tip]e Correlations have been p]aced in the pr1nc1pa1
diagonal. Only those -elements below the pr1nc1pa1 d1agona1 are
. shown. Variab]es are listed 1n Tab]e 4.1 ‘

1084
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Table 5.1

Continued

(9) (o) (1) (2 (13 (14 (15) (1)

cooocoocaoo
*

.32 .

.16 - 0.27 .

.10 0:15 0.18

28 0.38 0,09 0.34;

.16 0,29  0.16 0.34° 0.2l o

.23 0.10 ~ -0.02 ~ 0.17 -0.22 - 0.34

34 0.30 0.16 0.30 0.17 ~0.47 0.41
.09 - 0.31 0.03 0.26  0.30

0.23 0«25  0.13
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and the method by which it was designed (i.e. each item having a sig-

nificant.positive corre]ation withsthe tota) test score); A number of

- the positive corre]ations were a]so nonsignificant This. holds true
even if the assumption is made that a]] the intercorreiations shou]d be .
.positive (i. e. negative correiations are interpreted as being equiva-
1ent to zero). This is a reasonab]e assumption as one wouid not ‘expect
'significant negative re]ationships amongst 1tems a]i designed to corree
Tate highly w1thtthe total test score. ‘In this case, for the one-
4 tailed test, a corre]ation'must be-equal to or greater than 0.16 ?",
order for it to be considered statisticaiiy significant. ‘The fact-that
'phi coefficients have been empioyed rather than tetrachoric corre]ation‘1
coeffic1ents would account to some extent for\the generally 1ower fi.‘
intercorrelations obtained in this study than in the previous factor g '.
anaiytic investigations of the Stanford Binet (e.g. wright 1939 Burt -
s John, 1942a ,b)e o ‘ '
| In generai the p051tive corre]ations do not suggest any . appar-‘

ent singu]arities 1n the data._ The highest positive corre]afion was |

. 0.64 and, for the most part the correiations were moderate suggesting

_.that the factor structure w111 be muitidimenSional. The: magnitude of
’the corre]ations would suggest that a one factor soiution wou]d be

_un]ike]y to account for the 1tem intercorre]ations.,'

5.3. The Unrotated'Principa]»Components .'-""

o7

5. 3.1 The Younger Group - . e

The matrix of factor loadings for the unrotated princ1pa1 com-

ponents extracted from the younger group data is’ shown in Tabie 5.2.

T



Table 5.2

A

Unrotated Principal Components - Younger GrQUp

111

t

P TN S~ N P )

Eigenvalue 3.78

Component-FactoXe.
Item 1 11 . 111 IV v h2
(1) 0.46  0.02. -0.22 -0.46 - .-0.32. . 0.58
(2 . 0.36 0.22  -0.20 0.31 -0.16 0.34
S D.44 -0.27 ~  0.41 2 0.25 -0.09 . 0.50
(4) 0.44 - -0.14 0.38 . . 0.23 ~0.46 0.63
. (sg 0.35 - -0.14 0.28" - 0.67  -0.06 0.67
(6) 0.45 . 0.34 0,32 0.28 -0.01' . 0.50
(7) 0.61 0.06 -0.25 © 0,34 . 0.13 0.57 -
(8) 0.53 -0.13 .~ 0.48 © 0,267 0.20 0.63
(9) 0.57 0.25. . 0.15 . 0,07 -0.17 0.44
10) 0.52 -0.29 -0.46 0.04 0,07 - 0.58
11) 0.29 20.54 0.22 - -0.13.  0.40 0,60
12) 0.62 -0.11 ~ -0.26 = . 0.24 . -0.24 0.58
13) . 0.44 -0.37 . . -0.22, 0.26 ~0.33 . 0.55
14) 0.44 0.62 .~ 0.01 -0.04 0.24 .~  0.64
15)  0.63 0.28 -0:19 -0.04 0,32 .7 0.62 -
16) 0.48 - -0,29 . =0.10 j» 0,07 - 0.45 - 0.53
1.43 1.32 1,27 - 1.13
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‘Five component factors haVing eigenvaiues greater than 1 00 were

retained

The ioadings on the first component factor Were_aii positive“f““—;*c
The remaining four component factors were characterized by both posi-
‘tive and. negative ioadings, that is, they were bi-poiar. The first
factor accounted for. 23.64 percent of the total variance in the data
-and 42 36 percent of. the common variance. The second component factor
accounted for 8. 95 percent of the total variance and 16 04 percent of
the common’ variance. The third factor expiained 8.22 percent of the
'.totai variance and 14 73 percent of the common variance. The fourth '
';factor accounted for 7 95 percent of the totai variance and 14 25 per-f
cent of the common variance. Finaiiy .the fifth factor accounted for ’
7. 04 percent of the totai variance and 12 62 percent of the common
variance in the data. The five factors combined expiained 55. 81
:percent of ‘the totai variance in the set of variabies.v['
. ' VariabTes having Toadings of 0 30 or greater on a factor werel
b“empioyed in the psychoiogicai interpretation of that~factor. Loadingsi,'
of a smaiier size are of doubtfui Significance Since they indicate thét
Aiess than 10 percent of the variance of a variabie is expiained by the
factor (Nunnaiiy, 1978 P. 423) T | '
» : ' Loadings of the first factor were aTi Significant with the
' exception of variabie (11) which was the. Repeating 5 Digits item. This A: i
;,item had a ioading of 0 29 The presence of: this ]arge first factor

;7f_was predicted and was consistent with the maJority of . previous find-

1fings. ‘This indicates that aTi the items with the possibie exceptionvi

4'.>of the Repeating 5 Digits item, share a common dimenSion. It 15'
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* reasonable to expect'that a generaT or ‘g’ factor'wouid.emerge when all

" the items were 1ncTuded in the test on the ba51s of their corre]ation

' 7

| kcomponents prior to rotation.

~w1th the total- test score. If this—'g’ factor is interpreted as—a

.generai inteiligence factor, the fact that the Repeating 5 Digits item:

had a reTativeTy Tow Toading on this factor might be expTained _The

}Repeating 5 Digits item woqu appear to invoTve primarily Tote memory.
and woqu be less likely to require more compTex manipuTation of

' 1nformat10n.

No attempt was made to 1nterpret the remaining bi-poTar -

5 4 1 The Younger Group el

~

The Fact 20 program aTTows the user to define the minimum .

'f_ number of factors to rotate. In the case of the younger group analyses

: thTS parameter was set. at two. Hence the Varimax rotations.were made :'
}‘for two, three, four and five factors. Nhi]e statistical criteria are

1mportant 1n the determination of the correct number of factors, psy-"

choTogicaT 1nterpretab111ty of the soTution is aTso a maJor con51dera-;_

‘tion.: "Those who are expert 1n the substance and Titerature of. their
"-adomain and famiTiar w1th the nuances 1n their data may reJect factors
-unless the factors have a certain subJective probability of signifi-,_,
fcance or generaiizability“ (Rummel 1970, p. 356) In4Tight of the»
| 'ncon51derabTe data currentTy existing on the nature of abilities, the B

kinds of factors which woqu be expected in an 1nvestigation such as ]""

the one undertaken here were, to some degree at’ Teast known.,
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Considerable theoretjcal guidelines existed to aid in asse551ng the
psychological 1mportance of the factors \ The two three, four, and

five- rotated solutions were- evaluated for~psychological inﬁbrpretabil-

ity. Items loading 0. 30 or greater were: conSidered significant in

(defining a factor.

Rotation of all five of the original components proved to be

':fthe most satisfactory solution 1n~that the resultant dimensions’ were

'the most readily interpreted and the most con51stent with those

'”revealed in previous investigations. The final factor was . a doublet

<jfaé€6Fﬁ(1 e. having only two 51gn1ficant loadings) 1ndicating that

there were not likely to be more than five signficant factors. Rota— :

tion of . fewer components failed to clarify the dimen51ons sufficiently.
| The matrix of rotated factor loadings for the f1ve component-.

' .factors s shown in Table 5 3. The variables defining each factor are

Ifgiven in Table 5.4,

- The first rotated component was. defined by 5 of the 16 vari-_fﬁff’“

o n.'ables} There ‘were no Significant negative loadings. On the basis of

‘the content of the defining items, this component was cla551f1ed as a

'ivj.Verbal Nonverbal Reasoning\yactor..f.'

According to Sattler (1965), verbal reasoning includes the per-i?'

iz u,ception of logical relations in. verbal material The Verbal Absurdi- F[

']:ties I item requires the child\te point out 1ntellectually irreconc1l- FO

_able elements in statements such as "Halter now has to write with his
_.left hand because two years ago he lost both his arms in an accident"
"In this case the child must comprehend the lack pf logical relations in:i;rﬂ
'fhthe 1nformation and verbal reasoning skill would be expected to play a iff]f

E akey role in mediating success on- this task
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Table 5 3
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s
y

Y

- .

»‘Component-Factof

I

e

IV

T 0000000000000

®*. e . 0 . @ '] L] L) L

. . - - e
NNY~ 2O PRI OOMNMN
NOOUMOOAOHNPWHIHENO

0.38
0.41

10,37
0.16

. 0.21

C-0.11°
0.34
0.04 -

0.24
0.65

.0.00. -
C0.70 0 -
- .0.69
o -0.04

0,26
o027

_ 043
- -0.04 '

0.62

077
0.05 "
10,46° - -
0.18 -
0,32 -
0.35

- -0,05:
‘f‘0.18

0,16 R
0,18 - 0
-0.00 -

=0.02
- =0.07 .

20,07
-20.18

0.34

- -0.01"
-0.01
- 0.02

0.25

.- 0,46
.-0.05
0.33 -
0.75 " .

0,07

©0.09°

. -0.06

Co0.20

'0.63

0,40 -

- 0.26
0.04

0.06

0.07
‘0,54

0,78
-0.27

0,28
=014
140,02

017
0,13

0,15
0,04

0. 075

% Tot. Var. -
- % Com. Var.

13.50

24,19 -

13,08

10.79-
11933

9:79 -

,8;653;_
15,50
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Table 5.4 ‘ e :
Items Having S1gn1f1cant Load1ngs After Var1max Rotat1on
of Principal Components - Younger Group -
. _ 7
I Verba1 Nonverba] a2 IR "=__',4 I1 Verbal |
- Reasoning 5 E L oo
Item Name . o " Loading = Item Name | — .. Loadifg
(18) - Verbal Absurd1tie§ I Ii\0.78.-a. (12) Vocabulary o 0.70
(15) Similarities and - . (13) Memory for Stories: 0.69 -
. Differences .. - 0,700 (10) Opposite Analogies IIL 0.65
(7) Similarities: Two Things  0.54 . - (2) Mutilated Pictures © 0.41 -
(6) :Picture Absurdities I - 0.563 (1) Differences 0.38
(9) Comprehension v - 0.41 (7) Similarities: Two . '

: T T : Things. 0.34
111 v1sua1izat1on & Visua] Judgement, oy Contnol”of'inpulsivityfft
'-(4)‘0ppos1te Anaologies 11 o, 77,‘fj © (11) Repeating 5 Digits 0.75 -
‘(3; Number Concepts ..  0.62 ~ ~  (16) Naming Days Week . =~ 0,63
- (6) Picture Absurdities I . 0.46  (8) Copying a Diamond =~ - 0.46
(1) Differences - -.0.43  ° (3) Number Concepts. .. .~ 0.34
(9) Comprehension IV’ - 0.35° (10) Opposite Ana]ogles IIT1 .0.33
'(8)'Copy1ng a. Diamond 0032 o _ o e

Y V1sua1 Motor Integrat1on*:'

;(5)‘Maze Trac1ng ' l-:.'f::a 078
~(8) Copying a Diamond - . - 0.5% .

@
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The'Picture Absurdities:ﬁ task requires the examinee to point

out the 1nte11ectua11y 1rreconc11ab1e elements in a series of p1ctures.

‘ ,If verba] reasoning 1nvo]ves the percept1on of 1ogica1 relations inher-

fent in verbal 1nformat1on then, by extens1on, peroept1on of 1llog1ca1

”re]ations in nonverbal 1nformat1on-wou1d.a1so be expected to involve

6

-nonverbal reason1ng sk1lls. : S . o

The Comprehension IV 1tem requires the ch11d to respond to -

-»quest1ons of the nature “Nhat shou]d you do if you found on the streetsA

of a c1ty a three-year-o]d baby that ‘was - 1ost from 1ts parents?" ©In
',order to succeed on th1s task the ch11d must be able: to ant1c1pate
‘cause and effect. For many older ch11dren such quest1ons may s1mply

requ1re automat1c or over learned responses but for young_\hJJdren the

;task wou]d be expected to 1nvo]ve some s1gn1f1cant degree of reason1ng ,

‘ab111ty.rh

The S1m1lar1t1es Two Things test requ1res the ch1ld to relatev

two 1tems such as. wood and coal on the basis of some common property. '

' Th1s task demands that the ch11d be ab]e to form concepts and to c]as- -

Afs1fy obJects and 1deas on the bas1s of these concepts. Conceputa]1za-

- vu;t1on -and c]assif1cat1on sk1lls are Just be1ng deve]oped between the -

2.ages of two and six. Nhfle these sk1lls are strong]y associated w1th
"eoverall language ab1]ity, reason1ng ab111ty is a]so 11ke]y to be 1mpor-
"ftant 1n mediating performance, espec1a]1y at the younger age 1evelsf .

The S1m11ar1t1es and leferences 1tem requ1res the child to {

'w'po1nt out both sim11ar1ties and d1fferences between obJects such as an

¥

o a1rp1ane and a kite." This task wou]d, in general be expected to f‘ -

th 1nvo]ve the same sk1lls as the Sim1]ar1t1e5" Two Things 1tem."»
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0 - ) . oo g
. The absence of the Differences task on this factor may be some- -

what unexpected given the presence of the previousvtwo items. This

test requires the examinee tolidentify differences between objects such

’ - . [}
_fg____as_wood_and_glass. This_test, however,'is obviousTy much easier than

“the. S1m1]ar1t1es Two Th1ngs or the Slm11ar1t1es and Differences
tests.- Th1s is ret}ected both-by 1ts occurrence at a younger age TeveT
K and by the fact that it was passed by over 75 percent of the chlldren
~in the samp]e. Hence the need for except1ona1 reason1ng sk1TTs may be
Tess important for success on. th1s task General Tanguage ab111ty 1s
T1ke1y to be" the most s1gn1f1cant d1men51on here. 1 | o
_ The second rotated component -factor was defined by 6 of the 16
ttems; There were no s1gn1f1cant negattve load1ngs. ‘This d1men51on
" was: 1dentif1ed as-a general Verbal factor. | . .

The Vocabulary test wh1ch requ1res the ch11d to def!ne a ndmber
of words woqu seem to be a stra1ghtforward measure of word knowTedge._
Word knowTedge is one of the best 1nd1cators of. overall Tanguage func-
t1on1ng. It qu1te obv1ously 1nf1uences verba] comprehens1on and verbaTr-i
expressive ab1l1t1es.- ,. “ ‘ _ a
‘f'“-:, The 0ppos1te AnaTog1es 111 item wh1ch requ1res the chde to
respond to quest1ons of the type "The rabbit.' S ears are Tong, the rat 3
ears are . . .7" woqu appear to be . tapp1ng pr1mar11y~conceptua1 th1nk- .
‘1ng ab111ty. The ab1l1ty to form verba] concepts 1s strong]y reTated '
“to overall language funct1oning and probabTy to 1nte1]ectua] function- ,‘
1ng in general.- Conceptua]izat1on sk1TTs alTow ‘the chlld to re]atet,;
obJects and 1deas and thereby to organ1ze 1nformat1on and to make -
genera11zat1ons.r The absence of the 0pp0$1te AnaTogies II item on th1sv

- factor was, however, difficult to explain.
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The Differences and the Similarities: - Two Things items also
“tap conceptual thinking. 'The ‘absence of the Simi]arities and Differ-

ences item on the Verbal factor seemed surprising. Finding both Simi-

larities and Differences, however, appears to be .considerably more
difficuit for very young chiidren than does Just finding 51m11arit1es
' or: Just finding_differences. It 1s possib]e, then, that for the young
children, at least, reasoning ability is the vita] dimension mediating
. performance on the Similarities and Differences test. '

| The Memory for'Stories. The Wet Fa]i item requires the ch11d -
to answer severai questions about a story read by the examiner and the

child if sufficient reading ski]is are present. while memory ski]]s

are undoubtediy tapped to some extent by this item, 1t is a]so very

", likely that verbal comprehension also is an 1mportant variab]e, partic-

uiarly in the‘case of very"young Children. Somewhat older chiidren
:_would 11ke1y find the story to be quite simple and the role of verbal
comprehen51on abi]ity wou]d 1ike1y ‘be much Tess 51gn1ficant to the
iperformJnce of the task For the young: chi]dren, however, 1t is 11kely
to be’ veny important. | ‘ i
The presence of the Mutiiated Pictures 1tem on this task may at

first seem somewhat difficu]t to exp]ain. This task requires the child
g_to identify the parts which are missing in-a set of pictures. The m{E-,

v51ng part, however, must be named or described verba]iy. P01nt1ng 1s

not suff1c1ent. Nord know]edge and verbal expre551ve skil]s are v1ta1
"1n ‘the performance of the task. The pictures are suffic1ent]y simpie
‘-,that many of the children are likeiy to recognize the miSSing part
1mmediately. Young chi]dren may,. however, encounter difficulty in

|
- producing the correct 1abe]s.for the mﬁ551ng part.
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The absence of the Comprehension IV -and the Verbal Absurdities
~+1 items on this factor might be quest1oned. These tasks would appear

to also tax the verbal comprehension ability-of the child. - Their

presence, however, on factors I and III would indicate that verbal
comprehension is cpnsiderab]y Tess important than‘some other skills in
mediating performance on th1s task..

Factor III was defined by 6 of the 16 var1ab1es. There were no
significant negat1ve loadings. This factor proved to be somewhat more
.“d1ff1cult to 1nterpret but was tentat1ve1y 1dent1f1ed as a V1sua11za- |
. tion and Visual JudgementvFactor. The -common processes appeared to be.
the formation'of a mental image of an object or event In its absence |

and/or the making of a visual comparison or Judgement.

‘ wh11e the 0ppos1te\Anang1es II Item. would appear to be very’ :
s1m1Iar to the Opposite Anangies III 1tem and wou]d also be expected

' to tap verbal conceptua] sk1115, it is poss1b1e that at the younger age

_Ieve] a d1fferent d1mens1on becomes more 1nf1uent1a1 in med1at1ng
performance on this kind of task It may be that- very young ch11dren,
with their weaker Ianguage sk1IIs depend more upon the1r ability to
v1sua11ze the items to be" compared. The presence of the D1fferences

item on th1s factor wouId appear to prov1de some further support for

th1s hypothes1s. A

- v

‘The Number Concepts 1tem requires the child to put a prescr1bed'
numberbof bIocks 1n front of the examiner.» Here, the chlld must Judge
Aswhen the correct number of bIocks are in pIace. Very young chﬁ]dren
are given to mak1ng judgements on the basis of the 1mmed1ate, pérceived 4

appearances of . things., They are very much bound by thetr visuaI3

LA



121

N

perceptionzp It is not surprising that children having“good visual

Judgement sk1]]s would be at an advantage in the performance of thfs

task. They are likely to orgenize the blocks better visually and hence

to make less errors in counting. o R T .

The Picture Absurdities 1 task quite obv10us1y demands visual |

judgements on the part of the child. ' The child must decide if the

‘s1tuat1on dep1cted in the p1ctures is 1ogica1 and if not, decide what

s wrong.

w
P '
<

. . ' \\ : : . s
.The Copying. a Diamond- item requireS'the child to reproduce a

- diamond- shaped figure from a mode1 provided by the’ exam1ner. Nhi]e‘

‘visual-motor integration ability is Tikely to be the most 1mportant

factor mediating performance on: th1s task, the child must also make a

-vmsual comparison between his reproduction and the mode]. It is not

uncommon for young ch11dren to exclaim conf1dent1y that they have

reproduced the diamond accurately when they have not. Ch11dren haV1ng

'good visual judgement skills might be expectedrfo notice\the

d1screpenc1es and to take action to correct them.

The presence of the Comprehens1on IV 1tem on this factor is’

{

) sat1sfactory solut1on to the prob]em posed ,5 ' O

more difficult to explain. It is poss1b1e that younger children who .
are able to visualize the events depicted %n the quéstions are better -

able to relate.cause and effect and are thus better able to find a

I

The fourth rotated component factor was defined by 5 of the 16

var1ab1es. ‘There were no sign1f1cant negat1ve6%oad1ngs. Control of

o

o Impuls1v1ty appeared to be the.common.e1ement link1ng the 1tems_1oading"

on this factor.; S
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The Repeat1ng 5 Digits item requires.the child.to.recité from

,memory a series of five numbers presented oraTTy by the. exam1ner.‘

| ~Hhile rote memory sk1TTs are T1ke1y 1mportant 1n determin1ng success on
' th1s task, attent1on and controT of 1mpuTs1v1ty are aTso undoubtedTy .

,1nvoTved It is not uncommon. to encounter young ch11dren who are so

-

anx1ous to respond that they bareTy T1sten or wait for the exam1ner to
lcompTete the sequence. These ch11dren are very T1ke1y to make errors.
which they may not have made had they taken the t1me (p be more

: ‘carefuT

o In respond1ng to the Nam1ng the Days of the Week 1tem a s1m11ar
Ttendency towards 1mpuTs1v1ty is often observed The child e1ther

vTeaves out days or 1nstead of g1v1ng the day before ThUrsday, for

/

examp]e, w111 g1ve the day after.

v The Copy1ng a D1amond task also seems to be sens1t1ve to any
S
' tendenCy on the part of the ch11d to be 1mpuTs1ve. Some ch11dren aré'

'1n sﬁch a hurry to compTete thTS task that their reproduct1on 1s

.:gﬁ.jnfer1or to yhat 1t m1ght haveqi:en had they- taken more time< g

_ S1m1Tar11y, 1mpuTs1ve ch1Tdren are apt to make careTeSs errors
Zf'on the Number Concepts 1tem espec1ally if- they v1ew 1t to be‘veny
o s1mpTe.' In thelr haste they make unnecessary errors, | "‘\\‘ ‘
' The reason for the 0ppos1te AnaTog1es 084 1tem.on this- factor\sg.p

| .‘_;1s Tess obv1ous. The 1mpuTs1ve ch1ld however, mJght respond w1thout .

_ stopping to remember ‘that he must prov1de an oppos1te to the target

)

concept' For example, one might rece1ve the answer "wings" to the
: vquestlon “The dog has ha1r the b1rd has .1.'. On the surface these.'

"'_~_quest1ons m1ght appear S0 s1mpTe that the 1mpuTs1ve chde cannot stop

. : . . : . - ,'
[ - e . : . et
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himself from rushing into a care]ess“response. "It would seem,'however,_'

to be’ 1ncons1stent that the 0ppos1te Analogies i1 item 1s not present

“on this factor. The 0ppos1te AnaTog1es 1tem was, in fact e11m1nated

from the factor upon ob11que rotat1on 1nd1cat1ng that, 1f present the

role of 1mpulsiv1ty 1s not maJor.

F1na11y, factor V was character1zed by 2 of ‘the 16 variables.:

‘ '_'It 1s usua]]y cons1dered unwlse to 1nterpret a factor hav1ng Tess than'

three s1gn1f1cant 10ad1ngs. This factor, however, appeared to be a

| c]ear V1suaT Motor Integration factor. Apart from the two 1tems wh1ch

d1d Toad on this factor, there were no- other var1ab1es with1n the B

ana]ys1s which wou]d be expected to. have a: s1gn]f1cant v1sua]-motor »i

;1ntegrat1on component assoc1ated with them. _— o o B

The Maze Trac1ng 1tem requires the ch11d to draw a line aTong

'athe shortest path through a maze.~ The chﬂld S 11ne cannot dev1ate ”;g

. outs1de the lines de11neat1ng the paths. For younger ch11dren v1sua1-‘

motor skill would be expected to p]ay a very.influent1a] ro]e.1n:.

: med1at1ng the- performance on th1s test

' The Copying a D1amond task wou]d appear to be a fa1r1y d1rect L

' «measure of v1sua1-motor 1ntegrat1on skil]s. '

'

In summary, all f1ve of the or1g1na1 pr1nc1pa1 components were; o

!

,1nterpreted after rotat1on to the Varimax cr1ter10n.' Factor I was _.‘*'

» TabeTled a Verba] Nonverba] Reason1ng factor.- FactOr II was def1ned

' as- a genera] VerbaT factor. Factor IIl.proved to be somewhat more

L O

d1fficu1t to 1nterpret but ‘was tentat1ve1y TabeTTed a Visualeat1on and'“

V1sua1 Judgement factor. Factor IV was class1f1ed as a Contro] of P

‘ Impu]s1v1ty factor and factor v was def1ned as a V1sua1-Motor
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_Integration-factOr. 716 generaT; the factor structure:was quite clearly
defined. ': | .“f | f" ! 'f} B A _'_..', : N |
"if RemovaT of the orthogona]ity restriction on the - factor soTution
did not affect the nature of the factors 51gn1f1cantly aTthough it did

aTTow for a slightly better deliniation of severa] of the dimensions.

FA summary of the Promax rotation of the factors foTTows.

-5 5 Promax Rotations of the Principal Components

e

5 5 1 The Younger Group

The matrix of pattern Toadings on the primary axes is presentedi_‘

Cin Tab]e 5 5. Since the pattern Toadings are not precisely 1nterpret-. -

. ab]e as corre]ation coeff1c1ents and their magnitude can be somewhat

:greater, some 1nvestigators prefer to emp]oy a higher cutoff 1n deter-

”-ﬁ‘mining the 51gn1f1cant variables defining each factor. The Tess corre-“‘ o

t"Tated the oblique factors however, the more their Toading are like SR
;‘correlations of variables with factors (RummeT 1970 p. 148) ‘.
"'llfactors emerging from the younger group data proved to have Tow to f.
'rmoderate 1ntercorre]ations-and, 1ntgenera1 the magnitude of the e
"Toadings were STmT]aP to those of the orthogona] factors.h For thTS'

. reason, items hav1ng Toad1ngs of 0 30 or greater were retained on the o

5factors.. The variables defining each factor are: given in TabTe 5 6.v

The factor 1ntercorre1atiohs are presented in TabTe 5. 7.- Thehp‘ o

hhighest corre]ation was O 44 and occurred between factors I and II
1f(i e. between Verba] Nonverbal Reasoning and Verba1 factors) Factor f
YV (f.es the Visual-Motor Integration factor) was virtual]y uncorrelated';‘

Jwith the remaining factors.‘ The magnitude of the factor if

. P
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Ydunger Group

- Pro@ax‘Rdtatioq of Principal Components -

' Pattern,on'the;Primarjes

I v
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' Tablé'5.6 ’
.
Items Hav1ng Sign1f1cant Load1ngs After Promax Rotat1on .
- of Pr1nc1paﬂ Components - Younger Group o
I Verbal, Nonverbal ~~ - = . Il Verbal
Reasoning . ‘ RERTIN L e 3

S ' : g
Item,Name‘A - e R Load1n9 Item Name Load1n9
(14)vVerba1 Absurd1t1es 1 ?’.74."0 89.“‘ (13) Memony for Stor1e5" 0. 78 .
(15) Similaritiestand - . - ‘ (12) vocabulary . = 0.72

© " pifferences.. . T . o 0.72 Do (10) Opposite- Ana]ogles III 0.65 .
. (6). Picture Absurdities I- 0,55 (2) Mutilated P1cture§/ Co0.820 -
- (7) Similarities: Two Th1ngs 0,50 - (1) D1fferences SRREEE RRE | )
“(9)]C0mprehens1on v o 0,36 .. _ S o
(13) Memory for Stories: - -, - -0.36 'aﬁ‘/.- Lo

111 'Visualiietion & ViSua]:Judgement _-'f'_IV Control of Impulsivity. f_ o

(4)‘0ppos1te Analogies II ":0.80 ‘ (11)'Repeating 5:Dngi£s R _0;77-"

" (3) Number -Concepts _ " w'[ 0.62 (16) Naming Days’ Week- 0.61 .

(6)-P1cture ‘Absurdities I - 0.41 - (8) Copying a Diamond . . 0.43
: (1);D1fferences Coa 20,800 (3) Number Concepts ﬁﬁgﬁf 0.30 .
'jv] V1sua1-Motor Integrat1on _'»

f(5) Maze Tracing s ;v°, "‘6;79 R
- (8) Copying a D1amond s 0.52

(1) Differences .~ . . S =0.42 N
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Tab]e 5.7

‘Correlations Among 0b11que1y Rotated Pr1nc1pa1
' Components - Younger Group

ST t CAEEE R ¢t SR | R

1 o100 i |
a1 . 0.4 1,00 0
11 . 0.32 0,25 o 100
w08 . 0,23 0.7 1. 00 ot
v 0.4  -0.06 - - 0.08 : 0\01 S 1.00°

. Note:‘loniy'thﬁsé éTehents be]bﬂ thé‘phih¢ibqi?dia§bnai'ére'showh;.;'f'
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1ntercorre1at1ons prov1ded further ev1dence of the ex1stence of - reTa- R
tive]y 1ndependent d1mens1ons in the data. The reTationship between '
g the var1ous factors was cons1derab1y weaker than might have beens',"'

'~_expected The obT1que rotation d1d not aTter the factors 1n any reaTTy

”n;

‘*‘ s1gn1f1cant way. Th1s was not surpr1s1hg gtven the reTative]y Tow
. “factor 1ntercorre1at1ons. ‘ : B |
| Factor I (1 e. the Verbal NonverbaT Reason1ng factor) rema1ned..i'
civ1rtuaTTy 1ntact upon obT1que rotat1on. The onTy sign1f1cant change |

. was the negat1ve Toad1ng of the Memory for Stor1es The Het FaTT 1tem j'
//

'on the obT1que factor. In generaT negative Toad1ngs are. difficuTt to -

_1nterpret and*any attempt at 1nterpretat1on shoqu be cons1dered tenta-;j

';t1ve._ The’ negat1ve Toad1ng of th1s 1tem on the Reason1ng factor m1ght";f.

' -apOSSIbTy refTect 1ts reTat1veTy rote nature.v The examinee either PR
recaTTs the deta1Ts of the story or does not.i No reason1ng sk1lTs are:t;
'{.presumably requ1red B ' st R

| The VerbaT factor aTso rema1ned reTat1veTy unchanged upon ;'Tf;'

obllque rotat1on.‘ The S1miTar1t1es Two Th1ngs 1tem was eTim1nated._-a:

'ﬁngh1s woqu seem to prov1de further support for the hypothesis that 1n R

*very young ch11dren verbaT reasoning 1s the most 1nfTuent1aT componentf'“
smed1at1ng performance on th1s task | ‘ | ‘ | |
The Comprehens1on IV 1tem and the Copylng a D1amond 1tem d1d .
i’ftnot Toad sign1f1cantTy on the obTique V1suaTizat1on and V1sua1 Judge- :r
E ffment factor.' The Toss of the Comprehens1on IV 1tem was not surprising.le?;
‘_Visua11zation m1ght be empToyed by some ch1ldren as an a1d in perform-.°1f;
;. 1ng this task but 15 unTikeTy to be the pr1mary factor med1ating per- 7“37“

'nformance. Reason1ng skm]‘%‘are obv1ousTy more s1gn1f1cant./_
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:JV1sua1-Motor Integration is the most pervas1ve factor 1nvoTved in. the 1h-
‘Copying a D1amond Task The roTe of Visua] Judgement appears to be

minima] in compar1son.

| As mentioned prev1ously, the 0ppos1te Ana]og1es III item did

':not Toad s1gn1f1cant1y on the oblique Contro] of Impu]sivity factor.
o Th1s aTso was not surpr1s1ng. Nhi]e 1mpulsiv1ty might be expected to :Jﬁff
‘affect performance on this test to some degree, 1t is not 11ke1y to be '

o the predom1nant 1nf1uence.- These tasks woqu appear %o be cons1derab1yf'.'

%

fTess susceptib]e to the effect of 1mpuTs1v1ty than woqu the Repeat1ng ‘“ .

.5 D1g1ts 1tem, for exampTe.ij ;;_.;

pTToad1ng could not be exp1a1ned.-

The V1suaT-Motor Integrat1on factor rema1ned unchanged after

.'obT1que rotat1on w1th the exception that the D1fferences 1tem had a o

- %
s1gn1f1cant negat1ve Toad1ng on the ob11que factor.i Th1s negat1ve

R

CIn summary, due to the smaTT magn1tude of the factor 1ntercor-,7‘7»

b'-relations, the difference between the correTated and the uncorreTated -
"flffaCtOF soTut1ons was qu1te neg]igib]e.‘ Remov1ng the orthogona]ity

“.;restr1ction d1d aTTow severaT of the factors to?become 511ght1y better T,f

i"h] deflned Verba] Nonverbal Reason1ng, Verba] V1sual1zat1on and V1sua1$i17

BN T

Judgement Control of Impulsivity, and V1suaT-Motor Integration factorspfge

"were cTearTy deT1n1ated

. 5;5 6 Item Intercorrelations *.?h”'

s, 6 1 The OTder Group ,ﬁ‘

The 1nter€orre1ations for the 22 1tems 1n the oner group

S ﬁanalyses_are;shown_1n;Tab1e,5.8 Again, the Tower off-diagonal items 3,"T
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" Table 5.8

.ItémjlntérFCOrrelatibns‘Efﬁlder.Grdup

(3)

() () (1)

(2)

“"Item
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_Squared Multiple Correlations have been placed in the principal

. Noter

3

“Variables are listed in Table’4.

o

© “diagonal,:
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~ Table 5.8

Continued
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~Table 5.8<
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0 .

*b,

on]y are presented and the squared mu1t1p1e corre]ations have been
pTaced 1n the princ1pa1 d1agona1 “The squared muTt1pTe correTations

a‘

ranged from 0 19 to 0,59

Four of the 1tem 1ntercorre1at1ons were negative but these all
fa11ed to reach stat1st1ca1 51gn1f1cance for a two-ta1]ed test. A
number of the pos1t1ve corre]at1ons also fa11ed to reach statistical
‘s1gn1f1cance for e1ther the one-. or the two-ta1]ed tests/ Genera]]y,
the magn1tude of the 1ntercorre1at1ons amongst the o]der group 1tems
vapprox1mated those of the younger group items. Aga1n, the. pos1t1ve

&

_'correTat1ons do not suggest any s1ngu1ar1t1es in the data.» ATthough

e R

'correTat1ons were moderate suggest1ng the factor structure w111 be

. mult1d1mens1ona1 A one factor. solut1on wou]d be un]1ke1y to account

E for_the item 1ntercorre1at1ons.f.j

5.7, The Unrotated Pr1nc1pa1 Components B :Z.' ' 5;‘

5. 7. 1 “The OTder Group

v

The matr1x of factor Toad1ngs for the unrotated pr1nc1pa] com- '

hrponents extracted from the oner group data is shown in TabTe 5.9. Sfx_ -

'component factors hav1ng e1genva1ues greater than 1 00 were reta1ned
The Toad1ngs on the f1rst component factor were aTl pos1t1ve;
_ The rema1n1ng five components were. b1-poTar. The first component

_accounted for 27 95 of the tota] var1ance in the set of var1ab1es and'

"A48“37 percent of the common»var1ance. The second component-factor 0

B expTained 7. 12 percent of - the tota] var1ance and 12. 32 ~percent of the

o common variance. Factor III accounted for 6. 66 percent of the totaT

K}
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" Table 5.9

"Unrotated Pfincipa] Components - Oldergéroup

Compqnent--_Factor
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variance and“II‘S3*6f‘thefcommon”VariancE"in;thefoata~“—The—fourth—com:
ponent accounted for 5.69 percent and 9.85 percent of the totai and -
ommonhvariance respective]y. Factor IV expiained '5.29 percent of the ?
total variance in the set of variables and 9. 16 percent of the common ;
variance. Fipally, the sixth factor accounted for 5,07 percent of the

total variance and 8.78 percent of the common vawiance. The six fac-

~ tors: combined explained 57.79 percent of the total variance in the data

Variabies having 1oad1ngs of 0. 30 or greater on a factor were |
again conSidered Significant in the psychoiogicai 1nterpretation of the
. factor.: Loadings on the first unrotated factorFWere all significant
“with the exception of variabie (8) which was thi.Memory for De51gns I .*

item, Th1S 1tem 1oaded 0.22 on the first factor. Again the emergence,
" of a generai factor was anticipated. The compaﬁativeiy low 10ad1ng of
the Memory for DeSigns 1{ 1tem on this component factor would seem to be
con51stent w1th the faiiure of the Repeating 5. Digits item to 1o0ad

y significantiy on the equivaient factor in the younger group ana]ysis.
fThe Memory for\Designs I item requires the examinee to reproduce from

l
,memory two figures to which he has been briefiy exposed The item

. 'would appear to require primarily visuaiization or visual . memory

e' s
ability rather than any compiex manipulation of; information. _"ji

~No: attempt was made to interpret the remaining factors prior to

rotation.

"7_5 8 Vardmax Rotations of the Principai Components

5.8. 1 The 01der GroAp

u

Varimax rotations were made for two, three foun, ﬁgve and six

_component-factors.- The five solutions were eva]uated for psychblogicai

,.‘.o.‘ "‘4. ‘. .‘.
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interpretab111ty. Items 10ad1ng 0 30 or greater were cons1dered
E signlficant in def1n1ng a factor. : _’f : Jii
Rotation of five of the orTg1na1 six principal. cdhponents
proved to be the most satxsfactory soTutlon in. that the resu]tant '

d1mens1ons were the most read1ly 1nterpreted and the most cons1stent

w1th those revea]ed in prev1ous invest1gations.a Rotation of six com-j o
ponents produced three factors which were c]early 1nterpretab1e. The‘
three remain1ng factors.were trlpTet factors (1 e. hav1ng on]y three

s1gn1f1cant load1ngs) which were 1mpossib1e to interpret. Although it- ;

is. generaT]y acceptab]e pract1ce to interpret factors hav1ng more than

two s1gn1f1cant load1ngs, the 1tems load1ng on these tr1p1et factors

IS .

: were such that a,common under1y1ng d1men51on cou]d not- be determ1ned

7

It was aSSUmed that desplte meet1ng the e1genva1ue-one cr1ter1on the

‘.- B j—v
' s1xth pr]nclpal component was ref1e§t1ng prlmarily error variance.,_The .

¥
L R ? . o

matrlx of rotated factor ]oad1ngs 15 shown in TabTe 5.10. The

var1ab1es def1n1ng each factor are g1ven 1n Table 5 11.A' o SR
| The f1rst rotated factor was def1ned by 13 of the 22 variabTes.,.-
| There were no s1gn1f1cant negat1ve loadings. - Th1s factor was’ 1dent1-
' f1ed as a genera] Verba] factor._ The eTements common to these 1tems

appeared to be word knowledge, comprehension of verba] 1nformat10n and ;.3

.9 :J'.»

verba] f]uency. _ v . o
.1 ~ The Vocabu]ary and def1nition of Abstract Nords 1tems would \:f
. seem to be strafghtforward m’asures of word knowledge._7;"' |
“f'f s The Nord Naming task requ1res the examinee to produce ora]]y asfl

' many words as possib]e i one minute. : This test woqu seem to bgig

)
fair]y d1rect measure of wor knowledge and verbal f]uency. 7~tﬁ§“v

-

e
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‘Table 5.10

~ Varimax Rotation of‘Principai_Compqneﬁts 5.0]dér Group_:

e
ot
3
—

'Component-Factor

11

1948

v

N (o
- N
A S
] . . s L . o
COO0O0OOOOOVOOOLOOOOOOOO
B
O RNHLPNWAWNFPAONOORN - PN W W

NP ENBEOOAWNOSPNNNR NI

©0.08

0.36 . -

7770430

0,17

0.03
0.35

0012
L. -.=0,04 -
-0.03
0 0.20-

- 0.10
051
0.08"
0.13
©0.59
0,07

20425

-0,03
0,45

0,18
0.36

:

L .0.08

0.36

0.44 .
0.59

' 0.46
20,05

0.13

- 0.05
083

0.02

0407
0,14
0.23

-0.07
- 0.14

- 0.10
o, .=0.02 A
. 0413 0

- 0,15 -
. 0,13 B
014 0 7

-0,22

o 0_. 30
0,11
-~ -0,04 -

- .0.30
0.56

0.07

0,72
0.06.
0.18-
0,13 .

0,60
. .<0,06"

. -0,09 .

-0.09 . -
04320
0,29

0,19
0431

0.12

0.10

0,22
0.00

. -0.10

. 0.67

0.34°
0.25
0.09: -

- -0.19

10:117

0.73

C0:32 -
0,22

0,09
-0.03
-0.14

0.13 -

0.33

-0.08

. 0.18
0,09 -
0.18 - S
0.26 .

"% Tot. Var. 18.15

% Com. Var, 34.43

e

T am
118,08

) ?

@

8,70

8.7
- 16,06 -

S8
14.93

'+
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" Table 5.11

ITtems Having'Significant=Loadings‘After'VarimaX'Rotation“
<. of Principal Components*7o01der;Group

N ~ -

1 Verbal.

II' Verba], Nonverba] Reasoning ‘

. (2) Verba] Absurd1ties 1

Item Name ~Loading = Item Name ’ Load1ng
-(18) Verbal Absurd1t1es IV 0,74 (21)_Prob1em Swtqat1on 11 ‘_ 0.77-
.(14) Abstract Words I o 0.72 +(15) Finding Reasons 1. 0.59°
-(22) Similarities: .Three Things 0.62 (12) Vocabulary - 0,51
{20) Memory for Sentences II - - 0.61. - (19) Abstract Nords II - 0. 45'f
", (7) Verbal Absurdities II 0.61 . .. (22) Similarities:. :
(12) Vocabulary g,’50.58; Lo - Three Things = ,_0 36 K
(16) Word Naming .. 0.55 . . {(6) Paper-Cutting - 0,35
(10) Making Change 0.52 T ' : ‘ S
-(19) ‘Abstract Words II- - 0.47 v
(17) Repeating 6 Digits: - -0.38 1
(2) Verbal Absurdities I. . -0.36 ;
" (3) Similarities & Differences 0.35 - :
(15) F1nd1ng Reasons I .-0,33 ¢
11T D1ff1cu1ty o ”vf‘cIV V1sualization ‘¥f;' ' .?c'
- (9) Rhymes:" New Form 0.83 - (8) Memory for Designs I *‘ﬁb 72_..
. (4) Comprehension IV: : 0.59 ° . (13) Block Counting '0.60"
-(3) Similarities & D1fferences -0.44 - - . (6) Paper Cutting. .0.56°
~(5) Naming-Days Week: 0.46 - f(17) Repeating 6 Digits -~ 0.32
(10) ‘Making Change. 0.36 ﬂf(ZO) Memory for. Sentences II 0. 31
0.36" E

V Mean1ngfu1

(11) Repeatlng 4 Digits Reversed
(1) Memory for Stories:
. (5) Naming Days Week .-
" (17) Repeating 6 Digits
-(10) Making Change ‘

0.73

~0.67

R 0.3¢
© 00330
- 0,32 -

Nonmeaningfu] Aud1tory Memony

BRI
Fap N
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_ The Verba] Absurd1t1es and F1nd1ng Reasons - T 1tems require not
‘konTy that the child comprehend compTex verbal 1nformation but also that
;fhe be abTe to relate the 1deas in a reasonab]y soph1st1cated manner.
Unlee many of the 1tems on the Stanford B1net wh1ch requ1re e1ther |
"_very structured or very br1ef responses, the VerbaT Absurd1t es and

B F1nd1ng Reasons I 1tems tax the ch11d 3 ab111ty to express h mseTf
ﬁ.oraTTy. T f’-“ ~,4,¢'-' '.» L o ‘_ _ __" : . v

LN

The S1m11ar1t1es Three Th1ngs 1tem requ1res the chi]d to r’_,

- : ,y
“.re]ate three 1tems on the bas1s of some common characterist1c.. The7._ _

' task demands that the ch11d be ab]e to form concepts ‘and to cTass1fy

= th1nk1ng. S fsafv

L'obJects on the bas1s of these concepts.' Th1s type of conceptua] th1nk-
1ng, as ment1oned prev1ousTy, is strong]y assoc1ated q;th overaT] lan-_"

:fguage_funct1on1ng. The S1m11ar1t1es and D1fferences item 1s s1m11ar to-

-~ the Simi]arities:, Three Th1ngs item in that“1t aTSo demands conceptua] T

"'ocno

The Memory for Sentences 1tem redGTres the ch11d to repeat ver-.‘

- bat1m sentences thCh have been d1ctated by the exam1ner. No om1s-; 'go;f,j

P

;_,s1ons, subst1tut1ons or changes 1n word order are perm1tted _ Nh11e 'b' A
vthere 1s certainly a strong memory component 1nvo]ved in this task, 1t .
'wou]d a]so be reasonable to expect that a ch1ld wtth good knowTedge of

.:word mean1ngs and syntax wou]d be at an advantage 1n the performance of f

» The Mak1ng Change item requ1res the chi]d to proiﬁde the solu- -

1;:t1on to . ar1thmet1ca1 word probTems presented oraT]y by the examiner.‘ |

Hh11e this 1tem loads sagn1f1cant1y en several other factors, 1ts

presence on the VerbaT factor was not surpris1ng. Before the ch11d can ff

‘ .
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) make the arithmetical computation required she must understand and

'remember the relevant information. Children having good language
'5 skills would likely have some Sign:ficant advantage in the performance
“of this task ‘ h'T’ y ‘ .: | h h.

The one item which was difficult to explain in terms of its

T;loading on the Verbal factor was “the, Repeating 6 Digits test. This

‘ f_task would appear to involve primarily rote memory skill and did in;'

'T‘fact load on a clearly discernible Memory factor as well. The Repeat-"

:tlting 5 Digits item, an almost 1dentical task did not load on the Verbal‘*
'_‘factor for the younger grodp. g' | i‘ .T‘ T S o |

o The absence of the Rhymes . New Form item on the Verbal factor o

'.,was somewhat surpriSing. ‘This task requ1res the child to answer ques—‘.
:t1°"5 of the typé: .'"Tell me a number which rhymes with three .1;One[‘.'lb

u'j might expect that the child s word knowledge would be the most impor-'y“l

' tant factor in determining success on this task It is pOSSible, how- ,h;f}

'”ever, that Since this task was easy for the maJority of the children in-gug

g _]the sample (i e. 81 percent of tﬁe children passed it) exceptional

'fiverbal ability was not requ1red for success by this group. L
' The Memory for Stories ' The wet Fall might also have been }
’wexpected on this factor. This same item did load Significantly on. the

' VVerbal factor for the younger group. As mentioned preViously, however,p

tﬁ _the content of the story is quite Simple and it lS unlikely that many

' of the older children would fail to comprehend 1t-» Also. the answers ;771

-—'..; B

irequired are limited to a few words.. Hence, the factor most likely to
“’be mediating performance in this task is the child s ability to R

L";remember the relevant details of the story. For older children, then,__.
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hbasis of the content of the def1n1ng 1te

":fas a Verba] Nonverbal Reason1ng factor.

'idegree of reason1ng ab111ty. L

’.)'

.memony wou]d appear to be the most 1mportant d1mens1on involved in the '

A

ﬂfp task. The item d1d, in- fact Toad on a cTearTy defined Memory factor.

‘1”_ The second rotated component was def1ned by 6 of the 22 1tems.-

There’ were.no. s1gn1f1cant negative Toad1ngs on the factor. 0n the R

'th1s factor was class1f1ed

The Prob]em S1tuat10n II 1tem requ1res the ch11d to answer a o

‘ quest1on perta1n1ng to a br1ef story read by the exam1ner.»_The;
-requ1red 1nformation 1s not d1rect1y g1ven 1n the story and must be

~:deduced by the chi]d Th1s task obv1ous]y requ1res some s1gn1ficant

a‘iﬂ

o

The F1nd1ng Reasons 1 1tem requ1res the ch11d to see the con- f_e*fﬁ

'nect1on between cause and effect 1n fam111ar s1tuat1ons. The exam1nee

T'1s requ1red to respond to quest1ons of the nature "G1ve two reasons whyf'f

,gch11dren shoqu not be no1sy 1n schoo]"} Chderen hav1ng good verbaT

"f,reason1ng skills should be at an advantage 1n the performance of th1s ;45

G
vp._:tend to have good verba] reason1ng sk1lls. Given th1s argument

7ff}be exp1a1ned

:-:;task

”1tems on the Reason1ng factor is perhaps Tess obv1ous.i It wou]d seem
':reasonable that ch11dren hav1ng weTT deveToped vocabuTar1es, gpod ver-. f-:'.

:-tbaT express1ve abiTity and the capac1ty to think in abstract terms Télfi'*‘

(i e. those ch11dren hav1ng good overa]l verba] ab111ty) woqu aTso

-‘:ﬁhowever, the absence of the Abstract Hords I 1tem on’ th1s factor cannot'_

The reason fOP the presence of VOcabuTary and Abstract Nords II;if*"'



The Similarities Three Things item 1s/comparable with the
Lt e (P Co
' Similarities' Two Things item which was 1ncluded in the younger group

.‘z' janalyses.. It would also be expected to load on the Reasoning factor as

7l”f'it’does;~ The Absence of the Similarities and Differences 1tem on this s

"gfactor may thus seem difficult to explain.: Finding both similarities

75f;and differences between two items would-not however, pose nearly as

?‘much difficulty for. the older children as for the younger.‘ It was,vi

";»fact qu1te easy for thlS group (i e, 79 percent of the older children

"j_passed the item) Thus, it 1s likely that the Similarities and Differj,;a”

‘o

I.'_ences 1tem becomes suffic1ently easy for older children that exception—:v.;h

- :ifﬁal reasoning skill may no longer be required for success on this task.,]

For the Paper Cutting test the examiner cuts a notch 1n a
e y o
"square of paper which has been folded once. The child must draw what ‘

: ,rthe paper would look like 1f it were unfolded ThlS task 1s repeated

‘ ;AJTWlth the paper folded twice.: Nonverbal reasoning skillwwigld appear tOng@'

' be 1mportant here.a According to Sattler (1965) nonverbal reasoning
CUg .

"‘7_7;1nvolves the perception of logical relations 1nherent in nonverbal

Ttinformation, discrimination ability and analy51s and synthe51s._TTheJ‘
*.;Hunderstanding of spatial relations 1s also frequently 1nvolved bjTheu”;'r,
'[TQPaper Cutting test would appear to requ1re all these skills. fli S
| : The absence of the Verbal Absurdities items on the Reasoning
| Lfactor was somewhat surprising.. Verbal Absurdities I did load 51gnif1-::

| cantly on the Reasoning factor 1n the younger group analyses. After |
f;Promax rotation the Verbal Absurdities I item dld also load on this
'.Tﬂ;Reasoning factor as well. The continued absence of Verbal Absurdities :

>'II and IV even. after oblique rdtation could not be explained
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.The absence of the Comprehens1on IV 1tem on this Reasoning o
:‘factor might aTso seem 1ncons1stent given its presence on the Reasoningjj_
‘t:efactor 1n the younger grOUp.: Th1sl1tem, however, appeared to be quite -
;easy for the maJority of the o]der chi]dren., It was passed by 76 per- ;tfe
_ ”htcent of the oner sampTe.; The Comprehens1on IV task then, 1s 11ke1y :
"ﬁfrsuff1c1ent1y easy for o]der c::}dren that exceptional reasoning sk111
{‘b‘fmay not be angadvantage 1n th performance of the task., P '
| The th1rd rotated component was def1ned by 6 of the 22 1tems.ot-
\\Th\\e were no s1gn1f1cant negat1ve load1ngs. Th1s factor proved to be
S ”] somewhat d1ff1cu1t to 1nterpret Nhat 1tems load1ng on this factor had~:
ﬂh1n common was not 1mmed1ate]y obv1ous., The Rhymes New Form 1tem had 'fzf
vd'ﬁ;awh1gh Toad1ng on- th1s factor. Comprehens1on IV S1m11ar1t1es and S
1-,rtD1fferences and Nam1ng Days of the ueek 1tems had moderate Toadings and]-f

M k1ng Change and Verba] Absurd1t1es be items had re]at1ve1y low Toad-

' ngs on the factdr. Apart from the fact that a]] of these 1tems

"appeared to 1nvo]ve some verba] component, a. more spec1f1c d1mens1onj SR

4frfunder1y1ng these 1tems coqu not be 1mmed1ate1y 1dent1f1ed. Upon fur-“

E i\ e

.T',ifther exam1nat1on, however, 1t was noteab]e that the f1rst four 1tems
"'m;;were alT passed by more than WG percent of the ch11dren 1n the sampTe.,.TV
| aht;iThat is, these 1tems a]l had qu1te Tow variances assocmated with them
.:h_(see Table 4 4) N1th the except1on of Memory for Stories _The Net Tfr
'\.ffall, no other 1tems had such a h1gh percentage °f—thild'e" passing :
:'7£them., This factor was thus tentatively Tabe]led a D1ff1cu]ty factor._
(1t woqu more appropr1ate1y be called an Easiness factor) ThTS vf'
H';‘Tnterpretat1on did pose some’ prob]em”1n that the Making Change and

'1iVerba1 Absurd1ties I 1tems on. this factor coqu not be exp]ained since 31_1

0 . R . . L .
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"3,percept1on.vpiv7_7v

| ;}these 1tems had p va]ues close to 0 50 After PromaX‘rotatfon of theh
h'dcomponents these two items were e11m1nated from the factor, thus pro- _d
’m‘viding some further support for the hypothesis that the rema1n1ng 1tems
I'wefe grouped together on the basis of the1r d1ff1cu1ty 1eve1

h;_?"t The fourth component was defined by 6 1tems.‘ There were no.
f:s1gn1f1cant negat1ve 1oad1ngs on th1s factor., This factor was 1dent1-

'ih f1ed as a Vlsua]1zat§on factor._ That 1s, the tasks 1oad1ng on. th1s

_factor appeared to requ1re that the ch11d be ab]e to reta1n or form a ,,~':

‘ffmental ‘image of 1nformat1on which is not 1mmed1ate1y avai]ab]e to

N

e,

In the Memory for Des1gns I test the exam1nee must reproduce -

li'very br1ef t1me. Nhlle v1sua1-motor coordination may be 1nvo1ved 1n
flvth1s task to somefdegree, a critical factor med1at1ng performance would
o be the ch1]d s capac1ty to form and reta1n a visua] image of the C

”yydes1gns 1ong enough to reproduce them.

' from memory two des1gns wh1ch have been simultaneous]y exposed for a . -

In the B]ock Count1ng task the ChI]d 1s shown a picture of _fu'

.“
NG

} ”p11es of cubes arranged 1n two“rows and 1s requ1red to count the number
lh1n each . pile._ A]l of the'blocks are not vis1b]e and the ch11d must
“;trea11ze that there are more b]ocks than can be seen.» It wou]d seem
:;"obv1ous that good v1sua11zat1on sk1lls wou]d a1d the chi]d 1n o
"5umapprec1ating the mu1t1d1mensiona1 nature of the drawing.4J?: r:h

To succeeduon the Paper Cutt1ng task the exam1nee must be ab1e ?nc"

jto visual1z$ what the shape of. the cut 1n the paper wi]] be once the S

"‘stantia11y on both the Reason1ng factor and the Visualization factor.v

f\ "

:_'paper 1s unfolded It was not surpris1ng that the item wou]d 1oad sub- E
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-

»

| Lf'factor..m

The ability to comprehend cause effect relationsh1ps and the ab1T1ty to
) .form menta] 1mages would both appear to be 1mportant sk1115 1n
"'mediat1ng performance on th1s task S B R
' The presence of the Repeat1ng 6 D1g1ts and the Memory for

‘Sentences var1ab]es on th1s factor was somewhat Tess p edictab]e. Tt
'1s possib]e that some ch11dren may approach the Repeat1ng Dig1ts test
by produc1ng a mental 1mage of the numbers to be recalTed A v1suaT
. image of the events dep1cted in the sentences of the Memory for Sen-
._tences test m1ght poss1bTy a1d in the recall:for some chderen. ReTa-f
Qt1ve to the f1rst three 1tems, however, these two variables had cons1d41
erab]y Tower Toad1ngs on the factor and in fact were e11m1nated from
the factor when theﬂorthogona11ty restr1ct1on was removed from the o
.factor so]ut1on (i. eaiafter Promax rotat1on) ThTS would 1ndicate that__\>
’ the 1nf1uence of v1suaT1zat1on sk1T]s on the performance of these tasksb
; was, if present at: a]], not pervas1ve.j R ' ‘ ‘
| [ The f1fth and f1na1 component was def1ned by 5 of the 22 var1-
f'abTes. There were no: s1gn1f1cant negat1v@ 10ad1ngs on the factor. The ©
',factdﬁ was c]ass1f1ed as a: Mean1ngfu1 Nonmean1ngfu1 Aud1tory Memory %@t$

)

The memory component 1n the Repeat1ng D1g1ts Memory for o

'jf Stor1es and Mak1ng Change items is obv1ous.

The Nam1ng the Days of. tﬁe week 1tem requ1res the ch1Td to hd'

g
&produce 1nformat1on to wh1ch he has presumabTy been exposed pr1or to
testing.; Long-term memory skiT]s might be expected to have some .y
| 1nf1uence in med1ating perfqrmance on this task. 'if' . f ;‘;';‘ - <.
| The\absence of ‘the Memo‘\”foF/Sentences IT item on factor V L
‘ifffcoqu not be exp1a1ned s1ncemthis task wou]d aTso appear to demand the. :4

' 1mmed1ate recaTT of“meaningful verbaT 1nfosmation. o

. - . ; - e . s
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The Memory for Des1gns I item requ1res the recaTI | of v1suaT

1-1nformat1on so it was not surpr1sing that 1t did not appear on the

"f1fth factor. Th1s factor appeared to be exc]uswveTy concerned w1th |

1nformat1on 1nput through the aud1tory channe] It 1s‘weTI known that

R
eaT with v1sua] 1nformat1on 1s not necessar11y

ab111ty to process audltory 1nput. . 'J‘

as a Ver_ !%%H.Qr. Factor 11 was def1ned as a VerbaT NonverbaT

Reason1ng factor. Factor III proved to ‘be more d1ff1cu1t to 1nterpret

but was tenttt1ve1y def1ned as a D1ff1cu1ty factor. Factor v was

5def1ned as a V1sual1zat1on factor and factor V was cTass1f1ed as a’
Mejg1ngfu] Nonmean1ngfu1 Aud1tory Memory factor. In genera] the
. ,factor structure was: relat1veTy cTearIy def1ned There were, however,

ffdseveraT 1nstances where the presence or absence of part1cu1ar var1abTes ~

'e_on the var1ous factors was d1ff1cu1t to exp1a1n. SeveraT of the most ,

4
-components. “'An evaluat1on of these results foTlows.,t-

fser1ous 1ncons1stenc1es were resolved upon Promax rotat1on of the

5, 9 Promax Rotat1ons of the Pr1nc1pa1 Components

5,9.1 The 01der Group ‘; T -j‘ o e !

The matr1x of pattern Toad1ngs on the pr1mary axes 1s presented

h:'.1n TabTe 5. 12 The factors emerg1ng from the oner group ‘data- were

T

-,moderately correTated and in genera] the magnitude of the Toad1ngs -

"was 51m11ar to those of the orthogona] factors. For this reason, 1tems

e

'hav1ng Ioad1ngs 2*x9 30 or. greater were. reta1ned on the factors. .The.

{:

variabTes defining“each factor are g1ven 1n TabTe 5 13

-‘. "( )



147

Table 5712~

Promax‘RotatiQn of Prinéipal'Components 4X01den Group
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| Table 5—13

— Items Having: S1gn1f1cant Loadlngs After Promax Rotation

of Pr1nc1pa1 Components - Older Group :

-i ’VerbeJ' o o A I Yerbal, Nonverbal Reesoning
Item Name o f " Loading  -Item Name NN i ;: B Loading
(18) Verba] Absurd1t1es v 0.85 ~(21) Problem Situation II 0. 84 -
(14) Abstract Words I . .. 0.79 - 7 (15) Finding Reasons ) S .0.61

:(20) Memory-for Sentences 11 . 0,66 - (12) Vocabulary - e ,0.44
(7) Verbal Absurdities II .. 0.65 '(19) Abstract Words. IL 00439
(16) Word Naming - .. 0,60 (6) Paper Cutting 0434
“(22),S1m1lar1t1es Three Th1ngs 0.58 (2; Verbal Absurdities I~ 0.30
(12) Vocabulary .- 0.520 ¢ (17 Repeating 6 D1g1ts © =0.38
- (10) Making Change” ~ = . .0.43 ' (20) Memory:for " . el
* (19) Abstract Words II- . .. 0.3 -~ Sentences II Coo=0.32
- (17) Repeating 6;D1g1ts e 0038 T v T ;]"riy;n?;y_
-(15) -Finding Reasons: I. .~ .° .0.31 3 L ‘j,,.ugﬁfg‘:;“g R
~(21) Problem Situation IT - -0.38 Ma.. e T
111 D1ff1cu1ty N S IV V1sua11zation NN
‘Z'(Q),Rhymes ~ New Form _‘f"'A S 0.91 (8) Memory for Des1gns Iie.fOZél".'
“1(4; Comprehension IV ...~ . 0.60 (13) Block Counting- . - - 0.63
(5) Naming-Days. Week : o 0,43 . (6) Paper.Cutting.. 0 0,56,
(3) Similarities and .- . BEEER g(l),Memoryjfor Stories: - -0. 405n
D1fferences " SRR ”M!0°38,f PR R A

IHVV~?MeaninngI Nonmean1ngfu1 Aud1tory Memory

(11) Repeat1ng 4 D1g1ts Rev. 0. 79 -~};]
“(1) Memory for Stories: ;'_, 0.77 o
(17) Repeating 6 Digits. :',[' 10,32
(8) Memory for Designs I -0.33 .

T
3
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The~ factor—1ntercorre}ations are. presented_Jn_Tab1e~5,14. _The

"highest corre]ation occurred ,étween factors I and III (1 e. between ‘

,l«”

Verbal and D1ff1cu]ty factors) and between factors I and IL (i.e.

between Verba] and Reasoning factors) These were 0. 45 and 0.40 .

-reSpect1ve1y. The 1owest correlat1on was 0 15 and occurred betwéﬁn

'factors II ‘and 1V (i.e. between Reasoning and V1sua112at1on factors)

‘The magn1tude of the factor 1ntercorre1ations proyided-further ev1dence .

‘.’-"

of the ex1stence of re]ative]y 1ndependent d1mens1ons in the data. The
relat1onsh1p between the var1ous factors was, 1n genera] not as strongf

asfm1ght have been ant1c1pated Factors‘hl and IV for 1nstance, were

L

-

u %@ unrelated

hix

4 f The ob11que rotatlon d1d not a]ter the’ results s1gn1f1cant1y.

A110w1ng the moderate]y corre]ated d1mens1ons to become corre]ated d1d

a]]ow for a somewhat better de11n1at1on of sevéra] of the factors.__ ..“b

The Verba1 factor rema1ned qu1te 1ntact upon ob]lque rotat1on. L

'T;hhe'on1y changes were that the Verbal Absurd1t1es I and the S1mi]ar1-.];

2N

t1es and D1fferences 1tems were e]1m1nated and the Prob]em S1tuat1on 11

‘ ?1tem had a s1gn1f1cant negat1ve 1oad1ng on the factor. The Verbal

"ffAbSurth1es I item: reappeared on the Reason1ng factor._ Th1s r4suttgwas ,

"not particular]y surpr1s1ng sznce this “jtem. wou]d appear to have a very S

FR

thtrong reason1ng component assoc1ated w1th 1ti? It would appear to be o

i

P -

‘d1ff1cu1t to separate the verba1 comprehension from the reason1ng com-

'“f"1tem had a very h1gh 1oad1ng on factor II (w.

":kﬁponents in these tasks.. It is! f?ke]y that both are h1gh1y 1nf1uent1a1.cg‘

" The Similarit1es and D1fferences item 1oaded exc]us1ve1y on.the Diffi-‘

¥

vi;culty factor after Promax rotat1on. A]though the Prob]em Situat1on

g

the Reason1ng factor),j_;i"
f T — . x 1‘. : ' ’
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that theltask necessarily 1nvo]ves sOme degree of verba] comprehen§1on.~

';'vﬁ ' TheAVerbaT NonyerB&T Reason1ng factor became s]1ght1y better

:*H, def1nediﬁpon“b 1ra“é rotatjon., The Sfmg?ar1ties' Three Things ltem

1i°fTated from the factor. uThis undoubtedTy reflects the: fact

no

't,expected to be weak 1n Tanguage sk1lls in generaT
e b7

The Verbal Absurdit1es 1 1tem had a Tow but sign1ficagt Toad1ng
on th1s factor after ob11que rotat1on._ As ment1oned previousTy, th1s '

| task would-be expected to 1nvolve some reason1ng component.- The ab- %f

. sence of the Verba] Absurd1t1es II and IV 1tems on the factor, however,

could not-be exp1a1ned '.'O- ;-_. 1' : -._'3 f'_:' S

o
e s ‘-5&,

'Tonger Toaded on’ the V1sua11za§ion factor afLSr Promax rotation. ; y%.,f

~ ."; 5 L ?
.:aﬂﬁgi Tné;Memory fd? Storles The wet Fa]l ‘had a sign1f1cant nega--

~",~ . A

t1Ve 10ad1ng %p th1s factor after ob11que rotat1on. No exp]anat1on for ?

. th1s was atteﬁ?ted

B

‘{t"a}/;, ..'. N e
.&“ Lo R ‘, ; -.“ : ‘ : N »
L The Naming the Days of ‘the Heek and the Making Change 1tems
were absent from the ob]ique Memory factor., Hhile a memory component “

e may weT] be 1n301ved it 1s qu1te 11ke1y that memory is not the predom- -

-

. ‘Q.
'ﬂina%f factor Epvolved 1n the performance of these tasks.-‘haming ;ﬂe

Days of the Hegk, for exampTe, would Tikely be an. owerTearned task fh_

~ - BRI S _ :
& o]der children. Th1s is ref]ected in the fact that 83 percent of the -\
I R o SRR IE RS .‘;;%- ’
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| ; AT .‘ : . _.. . §‘/r
_chi]dren in the sampie passed this task .and. 1n its presence thﬁﬁ@

) . ) [ : »;*“)l{ '
Difficulty factor. ' N \. ; C

The absence of the Memory for Sentences II 1tem on dﬁe Memory T

factor continued to be difficuit to expTain.

~

sty
JQ

The Memory for.Designs I item had a- negative loading on factor

V after. oblique rotation.. This may be further evidence for there being..J

4

: ciear differences in the proce551ng of visua] versus auditory '_-»ffgb

binformation. ";F _ ‘7: R '_fl L n',.* o S
L - - . . ', . W ',"; -

‘;" summary, the’ obiique rotation of the moderateTylggrreiated ( _

j component‘factors did a]]ow for a sTightTy cTearer deliniation of the -
underlying dimensions 1n the data._ Verbai;rVerbaJ Nonverbﬂb Reason-PA;

';ing, Difficu]ty, Visualization and Meaningful,TNonmeaningfuT»Memory
‘Lfactors were defined T.V‘k;._ ‘;},L S F‘.'lﬁf f.f;«* B

5 10 Summary of the Results of theﬁixpioratory Ana%yses

The resuTts of the factor anaTySES?of'bdth the,younger group R

LN :
:’and the oner.group data confirmed that the Standford Binet is factor-*

R

‘;71a11y comp]ex Within the menta] age range VI through XI Whiie the '

M

. ”
presence of a common dimension or generai factor Tihking aTT of the

&

| 'items was. ev1dent the magnitude of the interitem corre]ations and the’yi

",“gcommbnaiity estimates (1 e. the sguared mu]tiplé'correiations) indi--' |

' :;cated that, in both groups a 51ngle factor wastunlikely to be suffi-_.;:_
-_':c1ent to exp]ain the data variance. Anaiyses of years VI through VIII‘.

7reyealed five distinct group factors. These were identified as Verba]

z‘

5;& NonverbaT ReasonTng, Verba] Visuaiization and Visua] Judgement

Contro] of Impu151vity, and VisuaT Motor Integration factors. o
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‘fAnaTyses of years VIII through XI revea]ed f1ve dnterpretab]e group

'factors.- These were 1dent1f1ed as Verba] VerbaT Nonverbal Reason1ng,-

A Y

'vnfDifficuTty, _1sua11zat1on and Meaningful Nonmean1ngfu1 Auditory

. Memory factors. The D1ff1cu1ty factor, however, waSslikeTy a resuTt of
the part1cu1ar samp]e empToyed and may not be a reT1ab1e dimension.. Iﬁ‘f
general, the ob11que factor soTut1ons d1d not d1ffer from the e B

".‘ A-

_orthogonal so]utions. In some cases the ob11que rotqtfnn 151d‘allow

Syt

for a sT1ght1y better de11n1ation of - the d1mens1ons. d?hé‘f:nd1ng of.'

o . "!?‘tf‘ iy
.-.someWhat d1fferent factors 1n the two, ana]ysss was consisbhm?‘gjt
3 e Y
prev1ous find1ngs that the factor structure 1s not uniform acroﬁs;th§* 3t

E ent1re test

In genera] iﬁ% factors revea]ed in fpis study were Consistent~
s‘ o -

w1th those found in. prev1ous 1nvest1gat1ons (§ﬂﬂhjab1e 2. 1) The factxbi
that there have been no other pub11shed 1nvestfgat10ns of the 1960 o
rev1s1on of the Stanford B1net across the age range VI through XI
T»prevents an 1tem'5y item comparison of the factors., Ramsey and Vane
'(L970) however, examined the range IV 6 through Vi and found severaT 7}

' «factors wh1ch were very s1mi1ar to the tactors revea]ed 1n the present

\

nnvest1gat1on of years VI through VIII. Their VerbaT factor was very

'comparab]e to the one revealed here w1th a number of over]applng 1tems. 3
The VlsuaT-Motor Integrat1on factor fpund in, thelr study was also very

v‘ﬂecons1stent w1th the V1sua1 -Motor Integrat1on factor revealed in the
rﬁ ¥

'current analyses. Bofh stud1es also revealed 51milar Control of -"':”:

_ ImpuTs1v1ty factors. The V1sua1 Judgement and Visuallzation factor

s o L
v . . T i B - . f

-
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2hrevea1ed 1n this study appeared to be somewhat of a compos1te of Ramsey

} w-

'*and Vane s V1sua1 Ab1\1ty'and Judgement and Vtsualvlmagery factors.,e

"Ramsey and Vane d1d not 1dent1fy any Reason1ng factor but rather, found )

- a Genera] Know]edge factor._ 74{ "

Jones (1949) anaT,

:"sion of the B1net. The compos1t1on of his factors was comparab]e o

those revea]ed 1n the current analyses of years VIII through XI. Jones
f‘aTso found Verbal Reason1ng, and Memory factors.‘ What Jones 1nter-
._preted to be 2 Spat1a1 factor‘was actuaTTy similar to what has been ,
‘ n*def1ned as a. V1sua11zat1on factor here.' The 1tems Toad1ng on thes

'V1sua11zat1on factor (1 & Memory for Designs I, Block Count1ng, and

,'3:~P%£er Cuttlng) 11keTy do, in, fact, a]so tap comprehens1on of spat1a1 f;;’ifi

D

‘relat1ons to a cons1derab]e degree.~..e _
N1th1n the 11m1ts of. the. current 1nvestigation, sqﬁb comparl-"

: _sons can be made between the two groups. Both ana]yses 1nc1uded the

'~;1tems from year VIII as we]l as a number of other 1tems which were not

i

"ﬂ*;i'common var1ab1es were usefu] in. gu1d1ng the compaPTSO"‘ . ﬁifr;

N :Qusal of Ehejfbrlables 1nv01ved in the anaTyses however, revea]s that
fifjh od%y the Memoﬂyﬁzoc Stortesi The Net Fall and the Repeat1ng 5 D1gits

’\\’l

1tems wou]d be exped}edato have a strong under]ying memory component.' B

[ 4"...‘Vi'pa

Py The Memory for Stories 1tem loaded on the Verbal factor in the younger’; e

aroup ana]yses.c This was'not part1chﬂar]y surprising._ ATthough

e yg;rs VIII through X of an earller rev1--‘

< 1dent1ca1 but were s1m11ar (e g. Similar1t1es Two Th1ngs, Sim11ar1- .

Ty

Lﬁ”the younger group there was no d1stinct Memory factor. pef;f

o

P t1es'7 Three Th1ngs, Repeatlng 5 D1g1ts, Repeating 5 D1g1ts) These; e
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'ﬁ memory SkiTTS‘are Tikeiy invoived (resuTts from the oner group analy-

Tra ».n' R} ‘“ .

, ses wouid appear to confirm this), verbal comprehension ability is’ aTso'
f apt to be an extremeTy potent factor in determining success on this !
task in very young chiidren.; The Repeating 5 Digits item ioaded on.the .h
Contro] of Impu]siVity factor for the younger chiidren. This was con- -
v sistent with other f1ndings that for very young children the abiTity
wa to refrain from responding 1mpu151ve1y 1s often not wel] deve]oped Sof
N again while rote memory ski]Ts ;}e undoubtediy 1nvoTved, attention andf“
se]f controT are aTso vitaT The fact that the ControT of Impu151v1ty ﬁ
factor d1d emerge 1n the younger group anaiyses was not at aTT f_"' B
unexpected & | R | |

]

, The ana]yses of the oner,group variabies de not reveaT alv

ith the exception of the Memory for

—

VisuaT-Motor Integration factor.%;
Des1gns I 1tem, however; there were no: other 1tems at years VIIIV *ﬁ i‘
| through XI whe{e Visuai-motor skili woqu be e;pect;d to be 1nvoived to .
any great extent._ Sattier (1965) 1nc1uded'the Paper Cutting task in .5$t
' hTS Visuai Motor Integration category.f The child does have to draw the
:~T unfolded paper but for the maJority of the chderen the actuai mechan-}fﬁv

iCS of the reproduction shouid be quite easy. The reai difficuTty f'g%;, A

wouid appear to be in the visualization of what the paper shou]d Took

. - \,‘» . i ( . ;. o . . . . : i R -

Nhi]e“the Reasoning and Verbai factors were’ quite comparabTe r'}ﬁr,
across the two grqus, some interesting trends did emerge from the :
‘*; comparison. Vocabuiary 1tems were consistent 1n Toading on the Verba] |
factor in both groups as expected In the older group, however, R

Vocabuiary and~Abstract Hords 1tems aiso ioaded on the Reasoning factor L
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-i“,'possibly demonstrating the increaSing‘assoc1ation of Tanguage and

':reasoning abiiities with age.’ The simiTarities type items (i e._;f
‘.'-:Differences, Similarities Two Things, Simi]arities and Differences,

\‘31%§Similarities Three Things) are thought to tap conceptuai thinking
'“skiiis and were generaiiy consistent in their Toadings on the Verbai |
;?factor in both grOUps. In the younger group the Similarities and Dif- ﬂ

| t:u” ferences and the SimiTarities j Two Things items aiso Toaded strongiy o
onrthe Reasoning factor. The Df?ferences item,.however, did not. Tnk’hf

v

the oner group the Simiiarities“’ Three Things item Toaded on the

’#. }:orthogonai Reasoning?fzctor but.not.on the qggique Reasoning factor. »..
fl The Simiiarities and Differences‘mgem did not Toad on either ‘the ortho—ff
gonai or obiique Reasoning factor (Differences, and Simiiarities 'Tuo' .
'L‘things items were not inciuded'in the oner group anaiyses) b.eji"f‘ .
) important variab]e, here, appeared to be the difficuity of the task
A‘?ﬁf. For the younger chiidren the Differences task appeared to be quite
., easy.: ‘The- degree of conceptuaiization skiil reqUired for the task { L
?‘*‘ appeared to be we]i deveioped in the maJority of the chiidren in this
age group. Exceptionai reasoning skiiis did not appear to be needed.»,T
‘ Finding Simiiarities between two items or findnng both simiiarities and
{idtif:' differences, however, proved to be more difficuit These tasks did |
_ load on the Reasoning factor.4 For the oider children the Simiiarities“,‘
,,,;,.7 and Differencesritem did not load on the Reasoning factor. 'The"r _ -
~n Similarities T*Three Things item was obviously more difficuit and did ;_f
]oad weak]y on the Reasoning factor. | L , ‘i - ' L
The Comprehension IV item aTso~Toaded Significantiy on the

ReaSoning factor in the younger group but on the Difficuity factor inv;i'
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the oner group. These differences between the groupslare interesting
in that they nght provide some weak evidence that the factor structure
is somewhat different at different age TeveTs not onTy as a resuTt of |
differtngniteMS;but aTso as a. result of deveiopmentai trends 1n the :
estab]ishment of inteTTectuaT SkT]]S.,i‘ ' |
The Visualization and the Visuaiization and Visual Judgement
, e

factors had no 1tems 1n c0mmon s0 content cou not be comparéd at this

ieveT In general however, the two factors differed somewhat in that\-‘”

§ severa] 1tems on the Visualization and VisuaT Judgement factor requ1re '

some Judgement to be made about v1sua1 1nformation which 1s availabie };
\

to perception.' The 1tems Toading on the ViSuaiization factor are 1-/f -;

e
s

Timited to those requiring the formation of a mentai image of obaects

1
\
. N S

‘or events not currentTy abTe to be perceived

;‘ In summary, expToratory factor analytic pmocedures reveaied

kY

five interpretabie factors across mentaT ages VI hrough VIII of the f.v-

L Binet.]‘Five-factors were aTso interpretéd across mentaT ages VIII

'4} each of the t‘“

through XI Reasoning, Verba] and Visuaﬁization factors were compar- g
ab]e within the two anaTyses. ControT of Impu151v1ty and VisuaT Motor,i':
Integration factors were unique to. the younger age TeveTs. Memory andlw

DifficuTty}jactors were unique to the oner age TeveTs.i The factors'f e

el were, within the Timits of . possibTe comparison quite-con51stent with

those found in prev1ous 1nvestigations of the_various rev151ons of the-.;

test. Due: to the differing number and nature of variabTes empToyed in

anaTyses, 1t was not possibTe to confirm any deveiop- :

mentaT trends n the changing factor structure,across thé age: TeveTs of

_the test., Examination of common and simiiar items 1nc1uded in both 5 ‘13

lol .l : . Lo Loy
o . . oo, . -7 IR N AL
7% : - IR,



. target 1tems loaded sign1f1cantly.
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analyses d1d however, prov1de some suggest1on of age- related changes

in the processes med1at1ng performance on some tasks. _

Upon def n1t1on of the emp1r1cal factor structure, the fit of a
:-the emp1r1cal factors to the conceptual factor structure outlined by

’bSattler was evaluated ' A summary of these results follows.

r L e

5, 11 Oblique and Orthogonal Procrustes Rotat1ons

'j of the Pr1nc1pal Components' o

. 5. 11 1 The Younger Group

The matrix of factor load1ngs for the orthogonal Procrustes

”7‘rotat10n of the pr1nc1pal components t0-the target mats X developed

from the younger group 1tems is presented in Table 5 15 Although only

the flrst f1ve pr1nc1pal components had e1genvalues greater than one

| . and have been 1nterpreted to thlS po1nt the targEE_factor structure ) ~h'
tldef1ned six factors.‘ Th1s necess1tated the extract1on and. rotatlon of -
| 's1x pr1n$1pal components., Items having s1gn1f1cant load1ngs (1 e.v‘w
"loadi;gs of 1 00) 1n the target matr1x are underlined.v Thof@?1tems not

1,’underl1ned had zero load1ngs 1n the target matr1x (see fable 4 6)

e

s ev1dent from a quick perusal of these results that the fit was far
from perfect.' 0n factors I II IV and VI\ for example, 1tems that :

_:should have loaded posit1vely on the factor actually had zero or

\

i
Ve

: _'negative load1ngs., Factor 1998 was the only factor on wh1ch all the

G-

The matrix of factor loadings for the oblique Procrustes rota-"
t‘_'tion 1s shown An. Table 5 16 Removal of the orthogonality restriction

‘i'allowed for a slightly better fit. All of the target items dld have ,;'

o S ,_

=2
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significant loadings on the appropriate factors. The factors, them- v

N
4]

4‘5,) .‘

Cae

a collapsed into igx, this 1deal criterion could nét be met._ The target"

)

selves, however, were not well defined In addition to the targeted
items a number of the other 1tems aJso loaded 51gn1f1cantly on the

various factors. In some cases these 1tems had higher loadings than

' dld the target items themselves. Upon examination of the loadings theL%

factors were found to be difficult to 1nterpret. Factor II for ‘;'

‘ example, which was the Memory factor had the Differences Opp051te

Analogies II and III Vocabulary, Naze Trac1ng, and Copying a Diamond

1tems hav1ng loadings of 0 78 or greater. Memory would not be expectedlyr»

to be a predominant component in the performance of these tasks. o

., Similarly, factor VI the Soc1al Intelligence factor, had 1tems such asr-‘

Number Concepts and Copying a Diamond loading higher than one of the Q'

L3

‘ target 1tems. It 1s difficult to assoc1ate these items w1th social

1ntelligence. The only factor which appeared to fit well was factor V -

the Visual—Motor Integration factor. Here only the target variables '

loaded highly on the factor. o .
;h\general then the attempt to rotate the empirical factors e

obained from the younger group analyses to Sattler S conceptual factorsf. g
’f>L wwas not successful ThlS result however, must be Viewed with consid-[;l

erable caution.. According to Helmes and Jackson (1977) four hypothe-‘l' =

sized loadings should 1deally be(gsed to. define a factor 1n a targetedi,iiw
rotation.. In the current investigation thlS was not possible for most-'j
of the factors because of the restricted number of variables included )

34 L

in the analyses and the aSSignment of each variable exclu51vely to a .,.. 3

single category. Although S%ttler s: ten original categories were




’d factor l for examp]e,,was defined by a s1ngle var1ab1e. Target

factors II IV V and VI wéhe def1ned by two var1ab1es. Only factor
| 1f§ III was defined by f1ve variables This means that the target factor"

o structure was poor]y def1ned and tha the correspondence between the '

', emp1r1ca] and conceptual factors was really 1mposs1b]e to eva]uate

. emp1rtca11y.

£

Jf however, 1tems ]oad1ng on the ob]1que]y rotated emp1r1ca1

"factors are c1ass1f1ed accord1ng tgvthe1r ass1gnment to the §ix target‘
. categor1es 1t would a1so appear that with the except1on of the V1sua1?‘vh
- Motor Integrat1on factor, the correspondence between the empir1ca] -

;é?; factors rea]ly 1s not partlcuarly good (see Tab]e 5. 17) Items from

i; Satt]er s Reasonlng, Conceptua] Th1nk1ng, and Social Inte]ligence cate-yv;;

gor1es°ﬂef1ned the ob11que Verba] Nonverba] Reason1ng factor.avThe7;?‘*
ob11que Verba] factor was represented by 1tems from Sattler s Memory;‘_"'
Concegtual Th1nk1ng and Reason1ng categor1es.. The ob]1que V15ua11za?-f,i
t1on and V1sua] Judgement factor was defined by 1tems from Satt]er s_d
‘.jConceptua1 ThinkIng, Reasoning, and Soc1a1 Inte111gence categor1es. _;_}»d
;eThe ob11que Contro] of Impu]s1vity factor was def1ned by 1tems from N
% Memory, Reason1ng, V1sua1-Motor Integrat1on, and §pc1a1 Intel]1gence '1‘
) categor1es._ Fina]]y, both the 1tems loading on- the Y1sua1-Motor f |
*.Integrat1on factor were also assigned to the V1sua]-Motor categorj by.f;<v

’:7fSatt1er.; dv o :i | o 4_" |

These f1nd1ngs wou]d appear to furthag 1nd1cate that, with the ] g

'Z:except1on of the V1sua1-Motor Integration dimension, there is little

' correspondence between Sattler s conceptual modelsgnd the empirical

'factor structure between the years VI through VIII : In fact however,,

T T | g e
L . . o o B ~~m ;;:. e A



Tab]e 5,17

e

. SattIer s Ass1gnment of Younger Group ‘Items: to Conceptua] lategories ;':

P

- Similarities:
‘Copying a Diamond -
Comprehen§ion IV :
-Opposite ‘Analogies III
| Repeating 5- Dig1ts
‘Vocabulary = ‘

“Number Concepts
"Opposite: Ana]og1es II

Maze:Tracing.
Picture Absurd1t1es I =
Two Th1ngs .

Memory faor Stor1es
Verbal Absurdities

ﬂSimlIar1t1es and D1ff rences’ |
;Nam1ng“Days of the Week

-Thé' wet Fall & g
"IJVErbaI‘Reasoning RS

Ifem Nanie 'Cafégofy'x |
(1)”D$?ferences SRR V*Conceptua] Thinking
(2) Mutilated P1ctures ‘ Nonverbal Reasoning

., Numerital Reasoning..
‘Conceptual Thinking -
. Visual-Motor Integration .

Social Intelligence '

Conceptual Thinking

Visual-Motor IntegratIOn';-

. -Socigl. Intelligence
. Conceptual Thinking -
~Nonmeaningful Memor

Ccncgptual Th1nk1ng'-r»r7

: '50t1a1 Inte111gence o

Z 5

A oY
DN et g Pa
ik
J
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}‘_ . : '. s 1 r.

cerfas roghe

T theT discrepahcy may not be—as—serlohs

ae .

el

\'ﬁ'

probJemfemerges from the mult1vocal nature of many of. the,factorWQ%ad- L
':" Y ,nv T R : é-

1ngs. Sattler ass1gns 1tems uniquely to categ?ééfs but 1n”realfty many

5

1tems ldad on multiple factors. The empiricaﬁ

rbal and.Reason1ng

. ‘factors, for example, tend to overlap to some degree. Items tapping
R 7_',.,,
memoqy for mean:ngful 1nformation also tend to depend upon verb'fﬂjp

prehension sk1lls. Fuhthermore, Sattler adm1ts that with1n the concep-

N '. .4
o

i » tual framework the Soc1al Intell1gence category probably, in reality, -

0 *

'iwi' overlaps W1th the VerbanReason1ng dateong. The Cdmprehenslon 1v

4

7f f‘1tem, for example, wh1ch‘requ1r§§ the chitd to respond to guest1ons

.f‘ such as QUhat 1s the th1ng for you to- doﬂwhen you h

@ - 2 -
that belongs to someone else?" m1ght be expected to',. g,
q‘r« STy i ,e'er '.'\.:’ !
e sk1lls and soc1al 1ntell1gence sgys Sattler. The facttthat this 1tem
LT Loy gt ;

.:‘c§or'1n the emplrical analysis and s ':;

'4;.‘,- Y

- a551gned to the Socx?l Intelllgeﬂce cat%gory by Sattler, then, may not
%

0
be tnuly contrad1ctory. The emp1rical analchs d1d not reveal ‘a. Soc1al

,v".'

loaded on the Reasonin

Intelligence factor although three ftems from this category were Jn-
| cluded This m1ght 1nd1cate that wh1le these 1tems may tap th1s“dimen- o B
sion, 1t 1s oot the most s1gn1f1cant factor med1at1ng performance.;3:;tjfz

//Sattler also admits that Conceputal Than1ng 1s highly related

to overall language Yunctfbning.h,ln facthal] the 1tems whach Sattler ,(ﬁ
class1f1ed as tapp1ng copceputal thinking loaded on the emp1r1cal
Verbal factbr. /These two dgmensions were not dist1nct 1n the empirical fu'

b analyses._ A number of‘t%& items from Sattler s Conceptual Fhink1ng *"ngij
e

S category als loaded on the empirical Reasoning factor further
2

° 1llustrating the overlap between verbal and reasoning processes. t‘”li'liﬂf



77“‘_‘§f7f?e §att1er § modeT‘and—the—empir1caﬂ factor—structure appear

13 4

w ffer isin terms of the Visua]izat1on and V1sua1 dudgement,

factor an the contro] of’ Impu]@lvity factor.. Sattler does not 1denti- i

ﬁ#f se dimensions 1n his. model. A]] of.the 1tems 1oad1ng on the T
PR ’ Q- o L
Visua11zat1on and Visual Judgément'factor a]so however, 1oaded signdfa
s *'r Y {

'V' 1cant1y on Sne Er more oéﬁer fact

N N oy

e. ¢ Y R é
-'_ 10 1tems to conceptua] categories ns qftéﬁafafg}yf&ons1stent with these e

e
--" N3 (;‘1?" ; '—‘

"Satt]e; S assignment ofﬁthese. ;

~la

‘-?Q’ other load1ngs in&mcatvng some agreemen

1nvolved in these“;ashs. The‘§§keement 1s’be ﬁn the case of
J),-: 5
the Contrd] of Impuls1v1ty facmor. r ‘
’_f#f‘ 3 CT In summary, the attempt ﬁa rotate the emgkggca1 factors\to f1
: " B &B g -

jTed to conf1rm a sagn1f1cant corres- s

;conceptual factor struﬁfure. Tﬁese
3 L

Slp‘

Inadequatelyidefmhed._ An examﬂﬁbtion of the vi?}a‘IeSWpéf1n1ng eachﬁwf
xg'v
s the oblique empirica] factors ind1cated that w1th the exception of

:é? V1sua1 Motor Integration factor, mu]tiple cqncepu{a] categories Were

! A B oo“m ."

: iA' represented This.would tend to prov1de fur!ﬁir ev1d6q\e of a 1ack of
LT r \J ‘—~

%
correspondence._ A more carefu1 COmpar1son, revea1ed that 1f the mu1t1-vu

doca} nature of the empirica] factor 1oadin§s 1s taken 1nto account

t e 1ack of correspondence is 1ess start]dng, The maJor prob]em |
! 9 5 ; e s
. appears to occur not so muoh.inwthe defdnitlon of . the maJor d1mens1ons

PR

. ‘l_.

?f med1at1ng performance but in;the"1dentif1catfonio .the most 1mportant"'

a dimens1ons.. Th1s w111 become even more apparent upon presentation of

the results of the Csini an Judgement Study.‘b_. ; -:.}f"“z;idfﬂ

[
.:,‘;u .
S
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. Satkler d1d not—identify_any_djmen51ons comparahje to the

VR

:}t; Visualizat1°n qnd v1suaT Judgement factor or the Cont&z] of Empulsivityu

factor. w'»} .“[ e \fc,_3~_ - ‘i SRR U ¢ :
RERERTER *%b : —v;r;ggh_- EEEREE T
‘ iﬂ : - w,‘ . . . ‘ '.
5;14,2 he UTder Gﬁggg e SO
o \‘, 4 r’l ' : ] ' .
VLT i ‘chatr1x of factﬁyffdad1ng§¢for the orthggona] Procrustes

2

NS W J el n* g

:ES; 3 rotat1oh of' the prlncipa b tsJ%% the*target matrix deve]oped

.Hfrom %he %ﬁder group 1tems T% presggted 1n Table 5. ;8 Items having

[
s§§ﬁ1fjcant ﬁoadings Eggthe target matr1x&%re underl:sinedg tf§¢>greater
Qt‘dnumber of 1tems 1nc1uded 1n the oner gggup\analyses a]Towedwthe target g

v ’%5‘
i?f' 5 ‘Tactor structure toéte somewhat og!%er def1ned. onﬁ& target fa;tors
. .'v; ». " v' L ¢~ .

¥ 1% %nd%V 3%fe def1ned by Tess than thré%vvariabTes., It 1s 1mmediate1y1 _
. 8 "

' i5obvious from thesé results that once aga1n the th Mas pooﬁ” Many of'

«

i o"",-“ .

Jolyghﬁthe 1¢bms wh1§h shou]d have loadég posTt1ve1y&on the varwous factors
! SR :a .7".,,
d1hgs There was no factor on which

5 he target 1tems Toaded sig 1f1cant1y.\:;lpafff'ri.iji_fef,‘j |

\ nm.

o

. .'\-’
e

W :ﬁfgactua]Ty had zero or negat

_ A The matrix of factor Toadings fonxthe ob];que Procrustes so]u—
;‘t16n 1§ shown 1n TabTe 5 19. Remoﬁg] of the orthogona]tt& restr1ct1on

: fial]owed for a somewﬁat better fit of the emp1r&ea1 faotors to the tar-

[y

.get factors. N1th the exoept1on of the Memory for Designs I 1tem (1 e.

e,?.”t’variable (8)) on the Memory factor (i Q. factor II), all of the target
' itemskd1d have sign1f1caht ]oadings on the appropriate factors. There

'“e;nwere, however, other 1tems hav1ng sign1f1cant Toadings on the factors

7‘.as weTT In Several cases these were Targer than the target 10adings. L

o Factor I the Langﬁage factor, aJso tended to 1nc1ude 1tems from

e';-SattTer s Reasonlng, ConceptuaT Think1ng, and Soc1a1 Inte]]igence

-

\

e
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-'categories. Facgor II, the Memory factor, was, however, we]] defined FCR

l.Hith the exception of the Block Counting 1tem, no other4$§ﬁms besiqes
R\ w"?‘
"the target items: had ioadings of greater than 0 38._ Factor III, the
yConceptuai Thinking factor, tended to inciudé\};ems*?rom Sattier §§ ah

’V.Reasoning, Soc1ai Inteiligence andJLanguage categories in addition to

'the target variabies.t The Reasoning factor, factor IV inciuded’ite@i
v‘} . rfo B

| fromlﬁ%ﬁpSociai Intelligedée“ Language, and Conceptuai Thinking cate— ;‘
B 8
Q?gories in additiog to the target gariabTes. In addition to the target
_item (1 e.“Paper Cﬁtting) the Memony for ﬁe51gns i the Block Counting;

: 1tuation I items ai@o ha& 1oad1ngs of greaten than :

N aee

,-the Visqai Motgr Integration factor. It is difficuit v B

o ndothe ﬁrobf

kK \r/“ -,,.‘

'.i.‘ tq 1dent1fy,oﬁ§ obvious v1s -motor component 1n these tasks. Factor

e .

'u‘i.a1VI, the Socra] Inteliigence factor, also included items from_Sattier S .

i the target items. Hith the exception of the Memory factor, then” the

Tepcornespondence between the empirical and target factors was. certainiy ;“;'5

MfReanpning, Conceptual Thinking and 1anguage categories in addition to.

iyrnot perfect despite a better definition of the target factor structure.“ ’3

j"iﬁg;, Memory factor was con51stﬁﬁ%hdn being represented by items from :f"

. <

‘"1Fi.i1$ In summary, the situation at years VIII through XI was much the o

A

Hheﬁ“the 1tems ioading on the ob]rqye empirical factors were. ff
c]aSSified according to their assighment to the six conceptuai cate- -
e,

gories it was again found that muitipie categories were represented on

each category (See Tabie 5 20) 0n1y'the oﬁiique Meaningfui Auditony oL

Satt]er s Memory category exciusiveiy.z, .

g,

W‘n !

';-f,same as a years VI through VIII.; Statisticaiiy Sattler s, conceptuai

factor did not conform well to the empiricai structure. No distinct

- .- R ‘u- -
S .

. i ’,‘



CES e 10
B . &
- , ',@ AR T Tab]e 5 20 BRI 1
T Satt]er s Ass1gnment of Older Group Items to Conceptual Categories
;Jv‘;fﬁ“&":« .,?‘ it S L ‘ ' '
L A . P
2 i e v RO
B ‘N'ame . £ood e 0 j‘& Category
T ™ —F A ,}‘?
N ¢ Memory for. Stor1esc The Net *Fall “Meamngfu] Memory
. (2) .Verbdl - Abstitdities I - b ?';r.,;,,,"ﬁ" Verbal Reasoning
; S1m11ar1ties and Di ffereng,es "“”‘;, B Conceptual Thinking ™
- (.4) ;Comprehenswn S U ARSLINE .. *social Intelligence 5
(5)'Namidg=the Days of: theqweek ,,'j".,__s;‘: 1+ Soctal Inte]ligenceg
L f(~ ) Baper Cutrtqmgn,. TSI S xV}SuS’“‘]-Monr Integr ion
B, (1) VerbalvAbstiedities. 1 o ~“.Werbal; Reasoning -
o (8) Memor_yt for Des bgns’ 124 ; ,;""”'y D WsuahuMemory P
“n, o (9)g hymes&u_,New foem 2’ R : .Language '
Y }1&) aking Chdﬂge, B SN S s l";'NumerfCa'l Reasonin
(1) Repeats ing. 4¢15191ts Revers:ed R S .Nonmeaningful Memo
(1) chab ularyg -ty AL 3NgU;
s {13): ﬁbOCk Countmg %. - Numerical, Reasoning
‘o~ (18) “Apstratt Werds I+ Language e
v (18) finding Reasons l@ ~-_'Verbal Reasoning
-~ (16) ‘Word Naming *~ " -4 ? . B Language g "5 =
- (17) .Repeat'ing 46 D1ga»ts v 'Nonmeaningful Memory ST
" (18) Verbal ‘Absurdities - Iv ‘Verbal, ReaS%ning oy
bizsaper - (19) Abstract. Words .11~ S -~'L°anguage PR
¥, (20) Memory for Sentences II R MeaningfwT Membry S
Sotaa(2r) .Probj Situation I . Social’ Intelligence, "
_ "("’2%).’ Sim iesT Yhree Thmgs o Conceptua1 Thinking
Tt : R T

Tan
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. “\ -"»* .
Conceptua] Thinking factor cou]d be gistinguished from Verba] and
Reasoning factors in the data. In endent Soc1a1 !nte]iigence or-

- Visual Motor Int;gration factors couid also not be derived from the
;rf;fdata. Nrth the exception of the Memory dimension the attempt to fit" ”f’;-
: the data to the c0nceptual dimen51ons resulted 1n complex factors w??ch o

were difftcult EP’?:terpret.:__” ;;{ ﬁfj1v35;~5;;,‘ ::v‘. ‘ _3

Again, howeVer, ‘a-more carefu] comparison revea]ed that if the 'gf”

e R |

mu]tidimensiona] nature of the variabies is taken into account; some .'W'f‘m

agreement does exist 1n the a551gnment°bf many 1tems to reieuent

®

dimenSions.,,A

»
h~
.‘.}; ;¢

5 12 Summary -/*-H? Resu]ts of the Confirmatory Anaiyses .‘5‘

‘V:

gf~,§;1 3 ”L_ inﬂgeneral the attempt to statistically conform the‘data to
T SattTer s conceptua] factor structure was unsucCessfu1gnuThis, howeyer, '

) does not mean that the mode] is of no va]ue conceptuai]y and diagnos-
. T ey

tica]ly.4 Suff1c1ent consistency does exist in the 1dent1f1cation of

2

e common dimen51ons across t_ug enta] age range VI through XI to be of 'i .

some 51gn1ficant vaf agnqasicaily.4 Sattler s Language and Concep- e

BRI : .‘-"“‘h' : )
tual Thinkinchategories combrned coi]ate reasonably we]l with the :

y ’ T
VErBal factor 1n both groups. A number of these variabies a]so 1oaded }.,h.

L N

on the Reasoning factor as we]i howﬁrer. .Jhe maJority of the itemsifd f;

‘» that have been identified by Satt]er as tapping Meaningfu] and Nohmean-‘

ingful Memory a]so emerged on the memofy factor in the o]der group , ?:hfd

\

ana]yses.: In the younger group, however, another important dimension

: f: mediating performance on severa] ef these -memory tasks was Contro] of

x_/-. . 'J Cvies

Impuisivity. Satt]er did not identify this dimension in his model 5“@1
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, distinct Visuab Memory factor emerged in the empirical ana]yses. Theref*3;

“was oniy one 1tem inciuded in the analyses (i €. Memory”for Designs—r;- TZ

that might be expected to»g?% this dimension. This item. 1oaded on thefqzju
Visuaiization factor. .This. wouid not appear to, be a serious contradic-f%f?

tion since Visual Memory and Visuaiization wou]d‘appearyfh be - difficu]t -

’i
3

to distingu1sh, anyway.v The 1dentification of 1tems tap__ng Visua]—‘f;

i (-) . .
3 Motor Integrdtion d1d not pose any probiem. —There was perfect agree--

'fgf ment between Satt]er and the empi?icai factor with the exception that
Sattier 1dent1fied he Paper Cutting 1tem as. tapping primariiy Visual- -
‘i‘“Motor Integration whereas 1t 1oaded exc1u51ve1y,on ‘the empiricai S i
‘t;“sv» reasoning factor. No factor which appeﬂ?ed to béytapping exciusiveiy
| Soc1a1 Inteiligence emerged in the %mpugical ana]yses. Satt]er s Reas-kf

. e
oning category was probably‘the most 1ncon51stent with the empirica]

S M

R equ1va1ents. This, in some considerab]e part, refiects the difficuity ﬁ;fi
o . ) :
in separating specific reasoning skilis from genera] verbai ability. E

Satt]er did not- 1dentifyaViipaiization, Visuai Judgement or Controi of S

‘ Impulsivity dimensfons.

It wou]d-appear, then that)whiie Sattler s modei does have s.,

some con51stency wjth the empirical factor structure across the mental ‘77
\

/ﬁ/f ﬂf' years ngthrough XT it aiso has‘some tnconsistencies as weii Nhile
L. “ ‘ .
p0551b1y usefui in gu1dingrthe diagnostic process, these 1imitations '

/ Wl

must be kept in mind The assignment of items exciusive]y to
categories is a maJor drawback as considerable diagnostic information p ']_

B may be 1ost 1f the modei were to- be applied rigorously. Ihe most l} o

- (JV

1mportant dimension diagnosticaiiy for a particu]ar task might depend» ff;f

3

not oniy on, the age of the chi]d but on his overail pattern of ‘\}"

5 ?’, inteilectua] stfengths and weaknesses. .”v*,,.ﬂiif'

)
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Before the value of Satt]er s mode] .can be fu]iy evaiuated

i

o t a11 of the items

s

4

, according to catego'yuto faci]itate comparisons withinqand across ’

¢ .
A,variabies in each category which were. inciuded 1n the factor ana]ytic

f"f here. Mean proai;Zions are presented for each cateogry. Repeated “,'5
ST items h e ‘been

however, its appiication by ciinicians must—be examined-—The resuits—————-

of the student c]inic1ans ratings of the Binet. 1tems according to

N

,.Sattler s conceptual categories fo]lows._ ,j,

>
! -

PART B: THE CLINICIAN JUDGEMENT'STUDY o ,’, L Qa -

AR el

5, 13 Proportion Agreement of C]inic1ans Nith Sattler S .
L * Assignment of Binet Items to Conceptua1 Categories 7~v_‘”

The proportion of student clinicians 1n agreement with Sattier B
[

o - . N . . . ‘.} e ,
: on the a551gnment of Stanford Binet items to the ten conceputai cate- o

3

gories is presented in Tab]e 5 21. nThese proportions refiect the

students first c_‘“:j < E;p _ nly.ﬁ Everx ciinician piaced some or’ ’;Q

$he 1tems hage Qeen grouped

v \;ﬁ

4‘.\_

dimen51ons.f Repeated items prov1de some indication'of the reliability

of the ciinicians a551gnment of items to categories a]though it 1s

\: L

possib]e that the ciinicians fe]t the 1tems to be tapping differqu

skiiis .at different ages 1n some;cas ,§§Horizonta1 1ines bordhr fﬁﬁ

% o g. —

study‘ Thes@ 1tems have bgen 51ngled out for special con51deration
H 2 - TR

- 4

Tuded in the calculation of the means. These“ha]ues ]f'4

- should thereforei,bé treated caution. The repeated 1nqﬂu51on, Qig ’

IREY SRR : -.1--.-,.
for example, of the Vocabu]ary item which had a very high proportion of
agreement associated with it will have infiated the mean somewhat for ', =

‘°»:r' the,VerbaI;factor._ Over the entire test the' peroentage of students

i o - . T e : < .
TR B S L .\ ! ) LT .
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. Note:

Prqport1on of Student C]in1cians dIn_ Agreement_H1th Sattler S

Tab1e 5 21

174 -~

Uyt

) Assignment of Stanford Blnet Items to Conceptua] Cafegories

"‘. -

'~[ Item Name ;-‘. f““}5f7"',*531 S

1, language :
: SomN e - ﬁ,

\ :;‘ Test Age
: 11-'

1.
1r-
II- 6
116
1I1-6
11-6 -

ST ,,j

w IV
'-IV;”.
‘;ygff
VI -
VIII

XI‘”

AL
XD,
CXIV
AA

”.’A.A‘v .. '
AL

SAL.

-,.SAI

- SAT
SAIT

a SAIII . i-'

", Abstratt . Words - I

Identifying Parts oﬁ,the Body ‘,0.45

Picture”Vocabulary:
Word Combinations’ o
‘Identifying Objects by LS
Identifying Parts of thfi 0
Namlng Objects S
“Picture Vocabu1ary
P1cture;vgcabu1any
Nchwe. L TR
“Picture I ent1f1catﬁon\ -4
Defini}idns o T S

" Yocabulary -

0,90

0,85
70.81
0.81

“Vocabulary - .o 0 .§ . 77 - looeg

.. Rhymes: New Form
" Vocabulary:

Word Naming - ..
-~ Abstract. Hords II
~Nocabulary . = -

ey L

-ompletion I

- Dissected Sentences e e
"Yocabulary - : s
Vocabulany ) .
- Differences Between Abstract Hords C et

Abstract wa'dS III# S R VR _

[T A - B . .
g ‘ . C e .
[ . . : : !

! ’ MR, S

. Vocabulary - “""i; ‘v,. _?_f;‘;l S 1,00

. Minkus Comp]ethn II o R
Sentence«Bui]ding e
~.Yocabulary- SEEL R

-

e

. "M‘ean =078

ST 0,38

. 0’.24,

Je\'v Abstract Uords'I SR i"::égﬂtldfnvff } oee
. Abi!ract‘words IT. g;'i_:"j::, ?1"f_;f;;;i”;.40?67:;y;

-~

Prqportion =

-0, 21,: L

- o.8s

ot

O
<.

Vocabulany ' }j_,wlf flvg‘ﬁf_ o dl S A;',1:00-f§;f;;:f;:
- S

Horizontal 11nes border variab]es 1n each category 1nc1uded in f"gi
the factor analytic study. : STl : o
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’ “.table 5,21
" . Continued .
— .—‘T - < ': ):‘531

1L 'MeaninQTUJeMemdry =
: B — " - ",\.

‘Test Age

VIIT

‘,j'f' X1 . -
‘ ‘J S OXIIT

SAIL
SAIIIf

v o
IV-6

" Item Name .- . V-‘; : e Proportion

Naming ObJects from Memory 1 i', . ’ﬁ, ef 0. 36 .
Three Commissions.. : T e R ,0 67 iﬁes

‘Memory - for Stories4, The Net Fa]l E‘fA.?ﬁ“

' ‘Memory for Sentences II = T, 019
. Memory for Sentences III ;a,.- , A 0.81 .

Repeating Thought of Passage™I: %rValue of Life 0,64 .
Repeat1ng Thought of P sage II Tests ‘ 1}0161 r

s ;~:~;;]a;7 7’fb “'Mean ="0.70 ff

. .
. .9 o
. Lo o
. Rl il
” .

g e w . - &
- SN CE -
o

TR i S o pan R N T -
C e e e i L e
e oA ’

III Nonmeanlngfufahemony

{126 -

XM -

fi‘Repeating anigits '
_Repeating & Digits’ 7f¥

" Repeating 4 Digits %gversedﬁa
- Repeating 6 Digits"

_ _Repeating 5 DIgits Reversed
:Repe;ting 6 Digits Reversed

4

% ,;f”

--Memony forﬁDes1gn$ I

Memory for Designs: 1 L
Copying a Bead Chain. from Memony

o




]

{ D -

s c

~ - Continued ¢

| Table 5,217 L

'’ ! Lb" ‘ ' ! 1'76 .

T, ,éonc'eptua'lu Thinking.

Test Age_ﬁlv

Item Na

Proportion

: {AOpposit ﬂna]ogies o
?‘Opposite Anatogies Iﬂ

'.:anferences R

_4“’0pposite1AnaIOg?e§“II

© - Yimilarities: 3

rs’Opposnté$Kna1ogdes 111 _»4=£‘»¢u3

. S1mi1ar1t1e

vz:S1m11ar1t1es ] - ;

T Reconc11ation of:‘pposvtes o &J,'~ﬁ;j;“ﬂ
-;fgroverbs I- i'-' R,

- Essential D1fferences A
", - Essential, §§m11arities

*. . Proverbs 1

" Essential Differences'

"+ “Proverbs; g}l RV

‘AAOppos1teqéna1ogies v ,uv“{’;gfé o

Two: Things. =" .
and-. Differences

Cen

. 0,36
P S L

R X T
% o, 0,57

s - 0.38°

i0.3% o
T0i36 Lo

033
1 0,62 - =

',VTTTRT

“va 62 w04

C . 45_ -
0:67 " .

jfo 8
Mean = o 50

ct

N e T - - .
» E P - PO
; e e e
’ . IS .

'Verpa] Absurditres I?‘ ngff5175¥".

erbal. AbsurditIes T .
.inding Reasons ‘1. -‘"”

“Verbal Absurdities. IV R
“Verbal Absurdities I1 - gz"-"'
;Prob]ems of Fact R RSP
' soning” I hlg Lo
-F1nding Reasons 8354 D g e

Reasoning 11 L

. Mean =

10@@
le-

oo N o
LU

8,y
0w L NN
LU [ A

Wt
o~ @

N IO

' .
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Lm0 77 Continued -

Y

TN

‘r"

S s . S T S P

| VIT;-JNonV¢rba]'Ré@édnihgg';;f :f:§u'.“'ﬁg"'
- — oy —

,f?"'"-Test~Ag§ : Ftem Name P . g% < proportion

I v.;Delayed Response P S 73 0'10;
o I11-6 - F“Comparison of Balls-- ,;*;zﬂq' u’ R fﬁ . 0,69 .
~III(6§»d“ . Patience: '-Pictures . . . : --;v. ?4 10, 647
IIFﬁ "“',,Discrim1nation of Animal Pictqsps SRR 0,52
Sorting Buttons’ ' =~ B tf4“f “0.17.
. Ivg o 'piscrimination of. Forms: e *“3,_ “ '»0,7r,,
LoIV=-Bi# - " Pictorial’ Simi]ar1t1es and D1fferences I -,f C 1 0460
LV Pictorial Similarities and Differences I - ..0.52",
BRSNS | ‘_‘D-,sPatience ?¢Rec;angles G e ,'um-' 0,57 *,
oL - VE ¢ *--;Mutilated Pictures ;.J;}- ST e e (2 0.43
' XIS - Plan of ‘Search. . *'-f“;.j”*f$<'f~sl 5‘91 ~"'
CXIV , iOribntation. Direction I SR 0. 26

:'QTiﬁﬁﬁ AA 'V “Orientation: Diréct;o LI“" LD z_vA“; 10,26 -

“3 :h,‘v-r R AT R S 'ﬂ.f&”‘f;b'-g Mean = 0 42 \M

P “”""‘xf- [CIRR _
i B Rer i a,~,'g;,~4;f;';., LR
’ “:Number Concegts LT ‘
+"Making: Ehange "
~Block ' Countimg
-Induction: S
Sl Ingenuity I .
CU 0y Ingenuity (ID e T
Arithmetical Reasoning f;;¢f1;‘n:jrf DR S o
;. TSAL T “.Enclosed Box Prob]em ol e e 0,48
3 fSAIIi'*’7 ‘Ingenuity I , tv»~,3 ¢'€.;.x'ﬁ%,{j: B T |
S TR TRFIER I R ~ Ay

“ T e 1-‘.

..
(=23
N

“ K i

v 1

SAIII . ‘Orientatjqn.‘ Directioﬁ III ';'fnﬁﬁ' 4- 0 26 @ ; "

"¥57V1If. Numerical Reasoning G T T fjkf e
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Table 5.21

'~ .| Continued

Picture Absurdities I;

Mean = 0,51

JIX. Visual-Motor Integration
Test Age Item Name ® Proportion

. . e R 4
11 - Three-Hole Form Board - 0.74
11 Block Building 0.90
IT1 Stringing Beads 0.93

~JII - Block Building: Bridge 0.76

11 Copying a Circle - 1.00
I11 Drawing a Vertical Line 0.95
- v Picture Completion:  Man’ 0.45

v Paper -‘Folding: Triangle 0.52 W
v Copying a.Square N - 0.93
VI Maze Tracing 0.62
VI1I - Copying a Diamond 0.95
S oa IXT Paper Cutting . 0.29

! A
! : Mean = 0,75
M * X. Social Intelligence

11-6 Obeying Simpke Commands 0.17
I111-6 Response to Pictures: Level 1 0.29
I11-6 Comprehension 1 - 0.64
Iv Comprehension 11 0.60
IV-6 Asthetic Comparison 0.81
IV-6 Materials - 0.21
IV-6 . Comprehension 111 0.52
VII Picture Absurdities I 0.50
VII Comprehension IV '0.69
VIII Comprehension 1V 0.67
VIII Naming Days of the Week 0.07
XI . Problem Situation II 0.38
XII 0.36




' agreeing‘wfth Sattler's assi§nment of items to categories on the first.

choice ranged from 7 to 100 percent

. Within the Language category aoreemen- proportions ranged from
0.33 to-1.00. ,The'vOcabulary item was assigned to'this category oh the
first choice by all of the clinicians except at years VI and VIII. ,
Several of the c]fnitians fe]t this item to be tapping primarily con-
ceptual th1nk1ng at the earlijer. age levels. This 1tem 1oaded on'the
Verbal factor in the factor ana]yses of both\the younger and o]der.

_ group var1ab1es., The majority of the clinjeiansaplaceq the Abstract
Nords itehs in the Langoage category but not‘e1Wa;s on'the first -
choice. Often, Conceptual Thrinking was fe]t to be the primary dimen-
“sion oeing tapped. A number of students also felt those items to be
tapping Verbal Reasoning skills as ye]i. This is fntéresting in light.

y of the'fihdings.that the Verbal and Conceptual'Thinking oimensioﬁs were

not d1st1nguishab1e in the factor analyses and in light of the fact’

"~ that the Abstract Words Il 1teﬁ\loaded on the Reasoning factor in the
factor analyses of the older group var1ab1es. The Rhymes: New Form
1tem was fe]t by the maJority of the c11n1c1ans to tap primar11y
Language abi]1ty. Conceptual Thinking, Mean1ngfu1 Memory, and Verba1

Reasoning categories, however, were se]ected on the first choice by

some of the ¢linicians. The 1tem 1oade7/exc1usive1y on the Diff1cu1ty,

~ factor in the factor analyses of the o]der group items. Wright (1939)

also inc]uded a Rhymes item in her ana]ysis of the Binet factor struc-
ture which, although not identical, was similar to this item, and-did
not find it to load significantly on any of her factors, including theh

Verbal factor. This fnconsistency may imply that the underlying
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processes involved in this task are difficult*to 1dent1fy. In genera1,
the maJority of the items assigned by Satt]er to the Language category
Werb also placed in the Lahguage category by the student c]inicians on

one of the.three choices. iThe Verbal Reasoning and‘Conceptual Thinking
categories,'however, competed with the Language category for the first

choice in many instances. The over]ap between these categories is |

" quite consistent*with-the pver]ap revealed in the factor analytic .

\

invest1gation. . )

Within the Meaningfu]ﬂMemory category the agreement proportions
rahged from 0'56 to 0. 93. The\Naming Objects from Memory task'which .
had the lowest proport1on requ1res the chi]d to jidentify which of a
" number of common objects the ex;miner has removed A considerab]e
ngmber of the c1inicians_feththtsvitemlto refflect V1sua1 Memory rather
:than Meaningfu] Memory. It is 1nteresting to note the difference.
between the Memoryifor Stories: The-Net‘Fa]1'and the Memory_for

Sentences II items in the proportioh agreement h considerable nomher'
of the students felt the Memory for Sentences item to be tapping pri-
mar11y Language. In the factor analys1s of the older group items the‘
Memoryffor'Sentences Il item loaded on the Verbal factor but not on the"
'Memory factor. - The Memory ?orvStories jtem, on the other hand, loaded
exclusively on the Memory factor. | V\ \

' ‘Within the Nonmeaningful Memory*category‘the agreement prooor-'
tions ranged from 0.83 to 0.91. There appeared ‘to be very little dis-
agreement in the assignment of -items to th1s category. The Repeating 4
Digits Reversed item loaded on the Memory factor in the factor analytic

IS
study of the older group items. The Repeat1ng 6 Digits 1tem loaded on

\

\
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| o YA ~
both the Verbal and Memory factors in the same ana]yses. "The Repeating
5 Digits item. loaded on the control’ of Impulsivity factor in the -

. -

‘ youngerlgroup analyses. No distinct Memory factor was identified in |
the younger group ana1yses.' R ¢ -
hThe prooortions of students.agreeing’with Sattler's assignment
of items to the Visual Memory category ranged from 0.64 to 0;74. |
‘Several of the ¢linicians placed the Memory for Designs I item in the
‘Visual-Motor Integration category and a number in the Nonmean1ngfu1 |
Memory category on the first choice. Th1s.item loaded on t:e// v
‘Visualization factor in the factor analyses. ‘

Within the Conceptua] Thinking category the agreement propor-
t1ons ranged from 0.33 to O. 74. A number of the student clinicians
felt the D1fferences 1tem.to be primarily tapping‘Verba1'Reasoning; A
number of others fe]t it to be primari]y tapping Language ab11ity. The.
- vast maJor1ty placed the item in the Conceptual Thinklng category on

-.4

one of the three choices. An 1dent1ca1ﬂsjtuat1on existed for the Simi-/'
1ar1ties; Two Things,: Similarities and Differences vand Simi]ar%ties-
'Three Things items. The comparability of these resu?ts to the factor
ana]ytic'resu]ts,is start11ng.. These items tended to 1oad on both the
VerbaT and Reasoning factors; While a considerable number of student
clinicians felt the Opposite Analogies Il item to be tapptngﬁprimarily
Conceptual Thinking,gthe majority'fe]t it to be tapbing-Verba] Reasona‘
ing. 1In tﬁe factor analytic tnvestigation of the younger group ?tehs
the Opposite Analogies II item,]oaded.exclusively on the Visuatization

'and Visual ‘Judgement factor. The Opposite Analogies I1 item, however,

loaded exclusively on the Verbal factor. In general, the vast majority
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X . . T . . v',‘ ' ‘
. of the. Conceptual Thinking items were placed iﬁ the Conceptual- Thinking

category hy the student‘c11nic1ans on one'of their three choices.
The proport1ons of students agreeing on the f1rstgcho1ce with
Sattler! s ass1gnment of 1tems to the- Verba] Reasonwng category ranged
/.

Lfrom 0.21 to 0.74. The Verba] Absurdities 1tems were p]aced in the

Verbal Reasoning category on the first cho1ce far more frequent]y than '

in any other category. A nUmber of clinicians, however, feTt these

. items to be tapp1ng primarily- Social Intel]igegce. ,Severa1 felt these

d .}

| items to be tapping Language ab111ty pr1mar\1y and severa] fe]t Concep- ‘:

In the factor ana]yses

tual Thinking to. be the most important domain._

of the: younger ‘group var1ab1es the Verba1 Absurditfes 1 1tem\1oaded

: =exc1us1ve]y on the Reason1ng factor. In the factor analyses of the

p

older group 1tems it 1oaded on both-the Verbal and Reasoning faCtors.

_Verbal Absurd1t1es 11 and IV Toaded exc?usive]y on the Verbal factor. _

The F1nd1ng Reasons item ‘were fe]t by the maJor1ty of the student c11n-'

~1cians to ref]ect pr1mar1]y Socia] Inte11igence. Verba1 Reason1ng was |
a frequent second cho1ce. The F1nd1ng‘Reasons I 1tem loaded very
strongly on the Reason1ng factor in the factor ana]yses of the o]der
group variab]es. o yf,; ‘f: , :'*'f . | '
Hithin the Nonverba] Reasoning category the agreement propor-

:tions ranged\{rom 0.10 to 0.71. The Delayed Response item which had a

very Tow agreement proportion assoc1ated with it requ1res the ch11d to

‘ etain in memory the posit1on of a hidden toy. for a period of ten 9"

seconds. By far the maJor1ty of the students fe]t this item to be

tapping Visua1 Memory rather than Nonverba] Reason1ng.‘ The - Sorting

Buttons task which a]so had a very 1ow proportion of agreement requires :
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the ch}]d to group black and white buttons by'colour. The maJor1ty of

Jthe cTinicians\;ETw this task to be tapping pr1mar11y V1suaT -Motor

Integration, A cons1derabTe number of others feTt it to be tapping' |

~

primari]y ConcegtuaT Thinking. The most'popuTar category for the

MutiTated Pictures 1tem was Nonverbal Reasoning. A considerabTeﬁnumber

of the chnicians however, feTt the item to be tapping primar1Ty

'V1sua1 Memory. One c11n1c1an fe]t it to be tapping primari]y Language

ab111tya In the factor anaTyt1c study of the younger group 1tems this
item Toaded exc]us1ve]y on the Verbal factor. The 0r1entat10n..'
D1rect1on 1tems which require the testee to answer questions or soTve

word. probTems perta1n1ng to d1rect1ona11ty were felt, to tap primariTy '
%

;VﬁVerbaT Reasoning sk1TTs by the maJJr1ty of the c11n1cians. In generaT

"‘the Nonverba] Reason1ng category appeared to be the most probTematic of

, all the categor1es.

H1th1n the Numerical Reasoning category the agreement,propor-

~ . LN

N t1ons Fanged from 0. 17-t0”0 99, The Induction 1tem which had a very '

x,‘ “

Tow proport1on of agreement assoc1ated with 1t requires the testee to

figure out,. for-example, how-to measure exactTy two p1nts of water i

s d

us1ng five ‘and three p1nt cans. The maJor1ty of the c]1n1c1ans feTt
" this task to ‘be tapp1ng pr1mar1Ty Nonverba] Reasoningwrather than

~ Numerical Reason1ng. ?By far the maJority of the clznicians feTt ‘the

Number Concepts -and Ma 1ng Change 1tems to be tapp1ng pr1mar11y ‘Numeri-

cal Reasoning. The Mak{ng Change 1tem, however, Toadbd on the Verbal

~and DifficuTty factor, 1n the Factor analyt1c 1nvest1gat1on of the

older group variables. The Number Concepts 1tem ﬂoaded echus1veTy on
?l

. e, @
~the Visualization'factor.' A sign1f1cant number of tme student

3 ) ’ . D - ‘A
t : T
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S

'clinicians felt the Block.Counting 1tem'to be tapping Nonverbal Reason-

1ng rather than Numer1ca1 Reason1ng. In the~factor aﬁa]yses, however,

o

this 1tem,1oaded,on the V1sua11zat1on factor not on the Reasoning

facggr. R : ’ | ) s~

' Proport1on agreements within the V1sua1 Motor Integration cate-

gory ranged from 0.29 to 1 00. The maJority of the c11n1c1ans felt the

. Maze Tracing item to be ref]ecting primarily V1sua1-Motor Integration

- sk111 A number of c11n1cians, however, felt it to be tapping primari-

Iy Nonverba1 Reason1ng.: Virtually all of the c]inicians placed this
1tem .in the Visua] -Motor Integrat1on category on one of the three

cho1ces, This.item loaded exclusively on the Visual-Motor Jntegration_ y
factor in the factor ana]ytic;investtgation‘of the younger group ftems.
The Copying -a Diamond .item was»identified-as taphing‘briMarily Visual-

Motoriintegration by Sattler, the student clinicjans and by the factor

’analyt1c procedures./ The majority of the student'clinfcians identified
- the Paper Cutting item as tapping primar11y Nonverba1 Reason1ng rather

than-V1sua1~Motor Integrat1on. _f;pumGEr, howexer, felt it to be

tapp1ng pr1mari]y Visual Memory. Interesting]y, this item loaded on

“the Reasoning and V1sua11}ation factors }p the factor ana]ytic

ES o g

S

Finally, w1th1n the Soc1a1 Intelllgence category, the agreement
propor fons ranged from 0. 07 to 0.81. Half of. ‘the student c11n1c1ans

felt the P1cture Absurd1t1es I item to tap pr1mar11y Socia] Intel]i- '

.. gence, “The remaining first choice ratings were spread quite evenly

between Verbal.Reasoning, Nonverbal‘Reasoning and Conceptual Thinking

categories, This item loaded exc1usive1y on'the Reasoning factor in
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the factor ana]ytic 1nvestigation of.the &oungeh group variables. A
simi]ar situat1on existed for the Comprehen;10n Iv. 1tem. The majority
of the clinicians 1dent1f1ed 1t as tapping primarily Social Intelli-
gence, The remaining first choice ratings, however, were;split quitg )
_uevéhly betweén Conceptual Thinking'and Verbal Reaéonfng‘catégories. p
This iteh Loaded on the Reasdning factor in the youhgerlgroup analyses
C and on the Diffitu]ty factor in the older group factoh‘ahaTjses. An
equal number of cliniCians-1dentif1ed'the Problem Situation II item as
tapping primarily Verbal Reasoning and Social Intelligence. Virtually
all of the remaihing'students placed this item first in the Conceptual
'Thinking category. This item loaded Exc1usive1y on the Réasonihg fac-
tor.in the factorF;nalyt1c investigation,’ “sattler's statement that the’
'_Soc1a1 Inte111gence anquerbal Reasoning categor1es overlap wou{a‘seem
to be supported here. By far the maJority of the student clinicians
~placed thé Néming.theFDays of.the_week,itemvin the Meaningfhl Memory
category. This-item had the 16westiprop0rtion’6f aéreement associated
with it'of all the items on the test. In the factor‘analytic fnvesti- 'f
.gation of thé older group variables this item loaded on the Memdry
factor. It loaded on the Cdnﬁro] of Impu]sivity-faétor in the younger'
group analyses. | | \
| " In-summary, the percentage of student clinicians agheeing»with
Sattler on first'choice_assignments'of Stanfohd-Binet items was’ quite
Qariab]e from item to item. The hajority of the items weré‘placed in -
multiple categories by the student c]iniciéns. This was cbnsisteht

with the factor analytic findings'that many .of the variables did indeed

-load on multiple factors. If all of the clinicians choices were taken .

-
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‘ 15;0 account fhe ggreement wi;h Sattler was; with a few noteablé excep-
tions such ag ﬂaming the Days of the wgek, Delayed Response, and Sort—)
ing Buttons, much improved. The overlap between the Language, Concep-
tual Thinking,.VerbaliRéasoning, and Sociai Inte1ligence categpries was
quite well reflected by the c]iﬁician judgements. Verbal Rgasonind,
Nonver5a1vReasonfng and Numerical Reasoning cdtegoriés did not appear
to be as distinct in the minds of the cltgici@ns és might be éxpécted.
A number of items which'Sattier classified -as reflecting Ndnvérbal
Reasoning were thought'to tap Vefbal Reasoﬁing skills by many of the
clinicians. The Mémory cafegdry, in‘genéra],.appéared.to be quite well
defﬁned. When a]i three of the élinician judgements were taken into/
" account th;re was-excellent agreement in the assfgnment of items fo

. this d}mension. The Meaningful Memory, Nonmeanianub ﬁemory, and
Visual Memory tategories, hoWever,'diq not appear to be as diéff;ct
ffom each other. as might be expecte&. ,;;; Visual-Motor category also

- appeared to be well defined, ‘Hhen all the choices were considered

there was nearly-perfect consensus between the student clinicians and

, | 0
Within the Timits of possible comparison, the clinicians'

Sattler on . the assignment of items to tﬁis category..
judgements also showed some start]ing égreement with the factor ana-
lytic findings. .Often when the selections of the c]fnicians were in
disagreement with Sattler on thé first choice they were supportéd by
the factor analytic findings.. In cases where the students choices did’
agree with Sattler, there was often further confirmation to be found in

the factor_analytic étudy. Noteable exceptions to this were the Number

Concepts, Mutilated Pictures, Making Change and Block Counting items
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At this point the reader $q§; be reﬁ?}fQQQinat'the restricted nature of
uf“\\
the sample severely 1xw3ts’thé extenb to?nhich the results of the

Clinician Judgement Study can be genera11zed. , )

~

5.14 Integrotion‘of the Results of the Factor Analytic
and Clinician Judgement Studies

The exp]ofatory factor analytic investigation revéa]ed the
Stanford Binet to be factorially complex across mental ages VI through
-XI.' An attempt to conform stat1st1ca11y the empirical factor structuro

to Sattler's con;eptua1 model was, for the most part, unsuccessful.
Item by item comparisons, however, revealed that if the mu]tidimension—
al nature of the majority of tne jitems was acknowledged, some consis-
;ency did exist in the type of dimensions beino jdentified empirically.
Verba],-Reasoning, Memory, and Visual-Motor Integration dimensions were
“identifiable in Hpth the empirical ana]ysés and in'the‘conceptuai'
node1. Distinct Concgé}ua] Thinking and Social Intelligence dimén;
sion;, nowever, were'no;-confirmed enpirically at these age ]evé]s.
Visualization, Visual Judgement, and Contro1_of Impu]éivify factors
' wereluniqoe to the empirical analyses. |

N

The Cyfnician ratings indicated that the students genera]ly

- -believed many“of the Stanford-Binet items to be tapping multipﬁe intel-.
" lectual processes. The agreement with Sattler on the 'most important'

processes was in general only moderate. If, however, the multiple

dimensions were taken_into account some consistency did exist between
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Sattler and the student clinicians for many of the tasks. Hithin the
mental age range VI through XI there was also soﬁe consistency.with the
factor analytic results in the identification of‘1mport$nt dimensions
being tapped by the majority of the items. The 1mp116atioﬁs of these

findings for the diagnostic use of the Stanford-Binet are discussed in .

the following chapter.



0 ' .. CHAPTER SIX \7
: : ‘6. DISCUSSION -

6.1 Restatement of Objectives and Review of Major Resuits

Objective one of the thesid was to examine the historical
development of the Stanford-Binet and in so doihg, to determine its
potential  to provide oiagnostic information in addition to a single
indei of overall intellectual potential. The detailed review under-
taken phoVided evidence that’Aifred Bihet had an understandihg of pro-
cesses mediating intellectual behavior that was far in advance of his
" time. Many of Binet's theories were remarkable in their similarity to
current]y éccepted views. The original Binet test was a composite of
tasks which Binet deveioped thrOUgh extensive ciinicai testing to E
assess dimensions such as_memory;capacity, word gnowledge,.number sense
and reasoning. The breadth of Binet's ciinicai expehience has heen-

rivalled by few to date. The subsequent rev1Sions of the Binet have »

altered the fundamenta] structure of " the ‘test very 11ttie and there was
.every re?soh tp suspeft_that it might be possibie.ta 1so]ate speCIfic ,/
dimensions within the tést which might be'dsefhi diagnosticaiiy. |

The second objective of the thesis was to heview previous -
attempts to'isoiete specitic dimehsionS'in the'yarious revisions of the
test. The review confirmed that the 1960 Stanford-Binet was jndee& .
1ikely to be complex féctoriaiiy although not factoria]ly pure. The |
Varyingvrevisions of the test used, the varying segments of.the test
analyzed, the varying hature of the samples inciuded, and the varying
statistical methods empioyed withih each study made specific |

189
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comparisons between the investigations.SOméwhat difficult. Ih'generaf "

terms, however, there was consistency in the kinds of dimensions that °.

'/%

were 1dent1fied Very little effort has been directed towards o tv

attempting to identify diagnosticaiiy useful dimensions in the 1960

revision of the sca]e and it was towards this end that the maJor

objective of the thesis was.directed. ~ *- ;:P?%, . :' - %

%

Objective three was Lo conduct a factoraanalytic study of the‘

1960 revision of the Stanford Binet over the- mentai age 1evels VI _
sv . '.44-4_

through VIII and VIII through XI emp]oying two c]tnicai samples. The o

fact that the Binet is an age scale prevents the’ ana]ysis of more than §

2.
|-

a small ﬁqction of the sca]e within the context of a sing]eeanalysis.

Converging evidence from several’ sources suggested that the 1960 N

Stanford Binet was' 1ndeed factor1a11y complex over this age range. The .

&

evidence- arose from an examination of the bivariate correlations, the ’;
D5 R
squared multiple corre]ations and an interpretation of the ”u]tidimen-,

sional factor structures. n addition to a general factor,'fhve’interr;

pretab]e gr0up factors were revealed across menta] ages VI thr0ugh S
VIII. These were defined as Verbal Nonverba] Reasoning, Verbal o
u" €

Visuaiization and Visual Judgement Contro] of ImpulsiVity, and Visua]-
\ ,.:'.:
Motor Integration dimensions. With the exception of the ReaSoning -;--

factor, these dimensions appeared to be 51milar to thosé found in

e} vd *
2 e

e

Ramsey and Vane's (1970) anaiysis of the 1960 rev151on across years..f?;

IV-6 through VI. ir,; o R ’*-p $§ ‘;;j_f_:'.t.; .

Across mental ages VIII through XI five group”: factors weré a1so

interpreted, These were Verba] Verba] Nonverbal Reasoning, Visualgzaé”:
‘tion; Meaningfui,ANonmea ful Auditory Memory, and Difficulty. The

- - M
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definition of the Difficulty factor was considered tentative. The

itemS'loading on this factor did not 1end,themselves to anv other'
obvious‘interpretation. 'If these items were 1inked.on the basis of
their difficulty (rea]]y easiness) level this factor may not be ex-

~~

pected to be a reliable dimension across different samples. Only a

' .repiication of the‘ana]yses emp]ovﬁng a different samp]e will c]arify

this issue. The nature of the remaining dimensions, in genera]
. appeared to be fairly cthiStent with those defined by other investi-
gators over a 51milar age range in earlier revisions. ‘ |

. Results of the two ana]yses indicated that the factor structure
' of the Binet is not entirely consistent across the age ]eve]s. This '
was noﬂ‘unexpected and supports what has been found in previous factorv
analytic investigations and what has been observed by Sattler (1965),
'It is not possible to savhwhether the-differences’do;bin fact, reflect
| trueidevelopmental changes in abilities or merely reflect the differ-
ences in the kinds of items inc]uded at each age level. The.preSence
' of_the Control of;ImpuTSivity factor at the younger:age'ieve]s,'howf

»ever,-is interesting in that one would expect such a factor to be a

"'more potent force in mediating performance in very young chi]dren than -

- in somewhat. older children.' A number of common items inc]uded in both
‘ the current ana]yses also provided some weak evidence that the most

.important dimension mediating performance on some tasks might vary

somewhat with age.

In-general ‘the factors‘revealed in both'analyses were reason-
vably well defined although there were 2 few instances where the pres-

" ence or absence of particular variabies on particu]ar factors could.not

\
-
-
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be exp]ained A number of variables in each analysis p;oved to be

multidimEnsional (i.e. they loaded on more than one factor). This‘was
\\\hot surprising., It is to be expected that many of the comp]ex tasks on
the Binet would tap more’than one important dimension.

The fourth objective was to evaluate Satt]erls conCeputa] model ’
foh the identification of important d1mens1ons in the Stanford-Binet
both in terms of its consistency with the-empirice1 factor structure
and in terms of its reliable use by c]iniciahs.. An attempt to statis-
tically cdnform the empir1cal factors to Sattler's conceptua] factor
structure was, in genera], unsuccessful. V1sua1 Motor Integration and
Memory were the only dimensions which appeared to be at all consistent;;

. The classificétion of the(items on each empirical factor in terms-of
_Satt]er's concéptual categories further 1ndicatedvquite poor agreement,
With the exception of the Vishal-hotdr Integration and Memory factors,
the empirtgal factors were all represented by multiple conceptua1 cate-
- Qories. A more-ihfohmal comparison, hbwever,.revee]ed that when the

/4ﬁa1tidimensiona1lnature of the variables wes taken into account,i
Sattler's system was sdmewhat~mope promising'than it first appeared.
Sattjer’s'Conceptual Ihinkin§ and language categortes,combined, for
expmple, 9ver1a§ped:considerab1y the empiricel Verbal'factohs.
Séttler's Social Inte]]igenCe‘category 6Ver1apped to a significant
degree the empirical Reason1ng factors. Sattler, himself;.stateskfhat
th1s should be expected The empirica1 Verbal and Reasohing categories '
| overlapped themselves to so xtent and Sattler' s assignment of items
B to the Language versus the Veﬂ&:] Reasoning category ref]ects this
Iinterdepehdence. .

n kY
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The student clinicians assignment of the Binet items to concép-

tual categories clarified the situation even further. The students’

‘ ftrstvcheice assignments of items to conceptual categories were in many
cases discrepant with Sattler's. - In other words, in the purest sense,
the model ,was not very reliably app1;ed by this samp]e et student cfin-
icians. Nhen,'howeVer, all of the students' choices were considered,
the agreement with Sattler was ‘much improved. The pattern of c]in?cian
judgements also showed some agreement with the empirical factor
structure at years VI-through XI. In some cases where there was
disagreement with Satt]er; the students' impressions were supported by

S

the results of the factor analyses. . ," s

N

The fifth objective of. the thesis was to combine the results of
the present factor analytic and clinician Judgement studies. with past
research to prov1de an assessment of the va11d1ty of employ1ng subtest
~analysis to aid in the diagnostic use of the Stanford-B1net. The final

objective of the thesis was to provide direction for further research.
< .
It is to these_tasks that attention is now directed.

“y

6.2 Imp11cat1ons and D1rections for Further Research

The evidence that the Stanford- Binet is factoria]ly comp]ex
would appear to be overwhe]ming. Its design, - however, as an age scale
means that its factor structure is d1fficu1t to define across the |
entire scale. This can on1y be accomp]ished through-mu]tiple analyses,
’each encompass1ng a re]at1ve1y smal] portion to the tota] sca]eu. The
-current investigation examined years VI through XI. Verbal, Reasou}ng,

Visualization, Visua1;Judgement, Memory,_Visua]—Motor Integrat1on,~and '
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Control of Impulsivity dimensions were revealbd. These‘gime sions were

_ comparable to those found in previous 1nvestigations.' Thfs;wo\ld imply
that the Stanford-Binet has considerable potential as a diagnostic
1nstrument over and above the provision of a?-index of general intel-

/
1ectua1 potential. \With its excellent _range and var1ety of tasks (

much greater range and. var1ety than is present on the Wechsler Scales ,'
the Stanford-Binet shou]d have the potential to’ provide the clinician
with an abundance of important clinical 1nformat10n. The current
1nvestigat10h provided only a-very small step towerds tapping'this t
potential. . A repetition of the current ahaJyses employing tdentiéa]
statistica1,methods needs: to be undertaken with a different samole of
children.: The'analyses n’ed to be expénded to eyehtua11y encompass the
entire test. | : / | |
.Given the way the Binet has been deve]oped however, it ts
J}ubtful that even a very extensTve factor analytic 1nvest1gat1on‘of .
the Stanford-Binet w111 revea] a factor structure that 'is. suff1c1ent1y |
defined that the test can ever validly be used to make definitive
o1agnoses of spec1f1c inte]]ectua] strengths and weaknesses.» Some of
the factors are 11ke1y to be def1ned by a re]at1ve1y small number of
items. Even fewer are 11he1y to be administered in any s1ngle'case, '
The best that cou]d be expeoted from the test as.it_currently exists is
\ thét‘a\oetter‘de]iniétion of the tactor structure-woﬂld aid the clini- |
ciahi1n'de;e]opingfhypotheses'ebout specifit»strepgths'and weaknesses ‘
‘uhich éouid subsequently beAveriffeo or disconfirheo through further |

' testing. This in‘itse1f however, is a very important function. -The. .

test cou]d be v1ta1 in gu1d1ng the diagnostic process. Areas in whiqhv_'s

PPN .
»
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" no weaknesses appear would likely not require?further assessment,

Attention could thus be focused on specific areaS'of concern,

The examination of Sattier's c]assification scheme indicated
that, whiie some consistency does exist between the conceptua] model
and the empirical ana]yses in the kinds of dimensions being identified,
rigid application of the model is not warranted either in terms of its’
success in determinind the most important dimensions,in the tasks nor:
in terms of its reliable use by-ciinicians. A new System'needs to be
developed'which.takes into account.the empirical factor structure of
‘the test and.better refiects the muitidimenSionaiity of many of the
items. ‘ It is possib]e that Va]ett s mode] which does attempt to take
,into.account the comp]ex nature of the' items might be a somewhat better .
fodel. In the meantime, it wou]d seem reasonable for clinic1ans to
continue to use these mode]s and the avaiiabie factor ana]ytic .
information to gu1de them in making diagnostic hypothesesk‘ The
"'ff&]]ib]]lty of these gu1des must“ however, be acknowiedged and every
attempt made to confirm any hypbtheses with additional information.'

Frojﬁg more 1ong- term perspective, the uitimate goai shouid be
.to rerse the-current Stanfopd-Binet S0 that-its factor structure;cou]d’
be more‘c]ear]y defined. The Nechsler Sca]es have an advantage over N
| the Stanford Binet in that they have an empiricaily well defined factor'“
structure. ihe diagnostic potential of these factors has been wel] f <
va]idated | The Stanford Binet, on the other hand has a much broader a
'variety of tasks and wouid appear to tap a  greater number of 1mportant

dimenSions than. do the wechsier Scales. . This:wouid appear to be

k .
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parti3u1ar1y true at the younger age levels where many tasks directly

L parallel the kinds of problems encountered byiyoung children as they
experience theirbenvironment, .If the Varfety and‘developmental 1Hsight
demonstrated on the Binet could be combined with the'factor1a1'purity
of tests 1ike the‘ﬁechs1erwScaies, a suhstantia]]y more‘diagnostica11y
usefu] test wou]d resu1t According to Dr. H.L. Janzen (persona]
communication, 1984 the Un1versity of Alberta) efforts “to achieve this
goa1 are a1ready underway : Janzen has recent]y-rece1ved correspondence
~from Dr. J. M Sattler of San Diego State Univer51ty 1nd1cat1ng that . he
is current]y involved in rev1s1ng and re- norming the Stanford Binet. .
Although the -exact structure of the'new form is not-known, Satt]er has
apparent]y'ﬁnd1cated that the age sca]e format w111 be abandoned 1n

o favour of a factor sca]e“format. The writer of this thes1s wishes Dr. n

"-Sattier-and’his colleagues,the Very.best in this worthy endeavour,

i
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- INTRODUCT ION

\ ~The Stanford-Binet, as you are aware, is one of the oldest,
bestAvaﬂidated, and most‘widely used individual tests of.inte]iigence.
It is riualed only by-the Weschler Scdles which, a]ong‘with-many other
tests .of inteqligenfe and achievement, have borroued ektensive]y from‘.
the theoretical frameworh upon which the Binet was deve]oped. 'Although
the Binet was designed to provide a 51ngie index of overall intellec-
tual potential (i.e. and IQ score), attempts have been made to examine
more spec1f1cal]y the item content in hopes of better identifying the
various‘abilities being measured. This has come about-not only throughf
the more'theoretical_research on the nature of intelligence but also
out of a real clinical need. Assessment;of intetlectual ability has
served‘as a means of predicting performence. Nh 2n a child's rate of
' 1earn1ng, however, is less than what would be predicted an IQ score
neither exp]ains nor accounts for th1S failure. Hence, the need for
much more detai]ed diagnosuiC'information which would 1dea11y al]ow~the
clinician to profi]e individual strengths and.gefic1ts. There are many
‘diagnostic tests available which presume to measure one or more of the
' various abitities thought to be vital ‘to 1earning’and such\tests~are
inva]uable. Given, however, that the administration of an
1nd1viduaiized 1ntel]igence sca]e is usua]]y routine in any thorough
"assessment, that the Stanford-Bihet has a history of thorough |
hva]idation, that many itemsvon the'ﬁinet ere simi]ér in'content to
items on other diagnostic tests and fina]ly, the practica] need for.

efficient, streamlined assessment routines it would be he]pfu] if the

'Binet cou]d be va]id]y used to obtain more specific

v
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-

information whlch would aid-the clinician in directing the diagnostic:

process. Several content and factor ana]yses of the Binet ind

considerable potent1a] in this d1rect)on. As .you, being use,

' \
Binet, are aware, clinmicians are currently tak1ng advantage of this

research. A considerable amount of work remains to be . done, however,

and that is to be the purpose of the study‘ih which your participat%on

/ -

/

is being'requestéd.



¥

205 "

INSTRUCTIONS

In~ the‘fo]low1ng “pages yOU“vn11~f1nd~a description of—a- number;——~
" of intellectual processes or ab111t1es along w1th a list of all the
AStanford B1net 1tems, exc]ud1ng a]ternates. Your task is to rate each
of the 1tems accord1ng to wh1ch of the ab1l1t1es you feel 1t is measur-
g at the part1cu1ar age 1eve1. Th1s 1s to be done by placing the
7 appropr1ate ab111ty number (i.e. 1- 10) beside each item. .Yoq may feel
\- that-some of'the items are measur1ng more than one of the given nro¥
'///, cesses; In the f1rst b]ank place the number of the ab1l1ty you fee1
roo the -item is pr 4mar11x measur1ng. “You may then use the other two blanks

for any other ab111t1es you fee] that the. 1tem is s1gn1f1cantletap-

np1ng. Rate‘theselz and 3 on a pr1or1ty basis.

&

**P]ease consu]t the Stanford- B1net manual (1972 Norms Ed1t1on) '

for item descr1pt1ons ‘where needed.
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ABILITIES. (After Sattler, 1965)

1. LANGUAGE:

2. MEANINGFUL MEMORY:

3. NONMEANINGFUL MEMORY:
4. VISUAL MEMORY:

5. CONCEPTUAL THINKING:
6. VERBAL REASONING:

7. NONVERBAL REASONING:

"8. NUMERICAL REASONING: -
@ 9. 'VISUAL-MOTOR INTEGRATION:

'10. SOCIAL INTELLIGENCE:

»

~verbal relations.

Maturity of vocabulary in regard to the-
pre-kindergarten level, extent of
vocabulary referring to the number of
words which can be defined, quality of
vocabulary use, and comprehension of

g.

Also may be referred to as ideational
memory and involves the ability to

. recall meaningful information.

The ability-to recall material which
_contains no inherent meaning.  May also

be thought of as rote memory.

Memory for visual ihformétibn.

While closely associated with language .
ability, this is primarily concerned.

with abstract th1nk1ng. Such functions
as ‘generalization and- c]ass1f1cat1on

. are included:

This includes the perception. of logical
relations inherent in verbal material

as we]l as analys1s and synthes1s.

This 1nvolves ‘the percept1on of logiqal

. relations inherent in.nonverbal infor-

mation, discrimipation ability, and = -

- analysis and synthesis. The under-:

standing of spatial relat1onsh1ps is
also frequently invo]ved. .

~This 1nvolves the percept1on of numeri-
cal relations and the ability to
‘generalize from numerical data.

This 1nVolVes manual dexterity, eye- -

hand coordination, .and the perception

“of &pat1a1 relat1ons.

| 7Sotial'matur1ty and:socidl judgement.

#*Pfease remove this and?the.preceéqihg.pageTfor ease of reference. -
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YEAR ITEM e : " RATING

1 o2 3

. Three-Hole Form.Board -

. Delayed Response .
Identifying Parts Of The Body*
Block Building

Picture Vocabulary

Word Combinations

11

< X2, R Xy
[ ]

Identifying Objects By Use - . - L o
Identifying Parts Of The Body . :
Naming Ojbects .

Picture Vocabulary

Repeating 2 Digits

Obeying Simple Commands’

AT H WM
o

TIT

Stringing Beads N =
Picture Vocabulary v . -
Block Building: Bridge . L N
Picture Memories o S ~
Copying ‘A Circle = - .- ‘ N\
. Drgwing A Vertical Line- - ]

L]

B WRN -
[ ]

. Comparison Of Balls

: Patience:  Pictures _

- - 3. Discrimination Of Anima1

" Pictures '
Response To P1ctures ‘Level-1

Sorting Buttons o

Comprehension™]

111-6

W
L]

LS
L ]

.-

Picture Vocabulary
Naming Ojbects From Memory .
Opposite Analogies 1 :
Pictorial Identification-
Discrimination Of Forms

. Comprehension 11

S A

N R
e

. Asthet1c.Compar]son
Opposite Analogies .

. Pictorial Similarities And
Differences I

Materials .

“Three Commissions
Comprehension- I1I.

IV-6

WA =
]




 YEAR

ITEM
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- RATING

2 3

vl

VII

oI

"-'IX

XL

NP WMN -
.

SO PWNE AN ARWNE  OURWNE OO oW N
- h F

ymm.:swr\'s»—-
.

QYU WP
. s @

,a

'Picture Completion: Man

Paper Folding: Triangle
Definitions ’
Copying A Square

Pictorial Similarities And D1ff;;“
‘Patience: Re Qangles ~

Vocabularye 2 ,
Differences o .
Multilated Pictures :

. Number Concepts.
Opposite Aralogies I1 -
_Maze Trac1ng

~P1cture Absurd1t1es I _
Similarities: ~Two :-Things

Copying A Diamond
Comprehension IV

" Opposite Ana]og1es'III

Repeat1ng 5 D1g1ts}

Vocabulary

Memory For StorIes The Net Fall“. 
Verbal Absurdities 1. :

Similarities And D1fferences

- Comprehension Iv.
-Nam1ng Days of The week

/.

Paper Cutt1ng
Verbal Absurdities IT

;Memory,For Designs I

Rhymes: - New Form

Making Change

Repeat1ng 4 D1g1ts Reversed

‘Vocabu1ary

Block Counting-
Abstract Words 1
Finding Reasons I

. Word ‘Naming LA
~Repeat1ng 6 D1g1ts ;;;j<‘

Memory For Des1gns I

“Verbal Absurdltles»lv o

Abstract Words II =
Memory For Sentences. II
“Problem Situation Il :
Sim11ar1t1es Three Th1ngs

B
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YEAR - ITEM. - . . RATING

. SAILL

XI1.

Vocabulary ‘ o x
Verbal Absurdities Il o ,
Picture Absurdities 11
_Repeating 5 Digits Reversed
Abstract Words I \
Minkus Completion I .

UL WN =
L

Plan Of Search

Abstract Words 11
‘Memory For Sentences III L .
Problems Of Fact o -y
Dissected Sentences s N
Copying A Bead Cha1n From

Memory - _

XIID

OV U1 P PO
L ]

*w

Vocabu]ary

Induction

Reasoning I

~Ingenuity I : :
‘Orientation: Direction I
‘Reconciliation Of 0ppos1tes

CoXIv

D WN -
[ ]

fVocabuary

Ingenuity I. y ‘ :
D1fferences Between Abstract
Words - -
Ar1thmet1cal Reason1ng , o :
Proverbs 1 - o
Orientation: D1rect1on II S
Essential D1fferences :
Abstract words 111

‘ M

ONON D . W
¢ o

AVocabu]ary @ :
Enclosed-Box. Prob]em ‘
Minkus Comp]et1on 1T
Repeating 6 Digits Reversed
Sentence Bu1ld1ng
‘Essent1a] Simi]ar1t1es

- SAI \ P

<h@§wmw

-Vocabulany v ‘ S SR
Finding” Reasons,$li T
Proverbs “I1 - ;‘". B - —

‘Ingenuity I C
"Essential Differences. P
Repeating Thought Of Passage I ‘
Va]ue Of Life S S

OV D WN K
L ]
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. RATING

YEAR .\ ITEM | .
_ L 1 2 3

1. Vocabulary

2. Proverbs [II .

3. Opposite Analogies IV

4, Orientation: Direction 111
5 .

6

SALII-

5. Reasoning III *© - L
.- Repeating Thought Of Passage II:
‘Tests L , ‘




