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Open-ended:tests were used to generate the conhvergence-

divergence dimension (indépendent variable) according to

Hudson's procedure. Fifteen convergers and seventeen &%:\J}

3

vergers emerged as extreme groups.
Yo - . B

Thesetwo groups were compared on' 27 measufres

«

(dépendent- variables), which included Sandall's eight inter-
est scales, student scores on an attitude measure toward ”

eleven school subjects, and two otHer scales deri éd from - .

© the Hanrahan Toy Questionnéire. 6ply two of ;heé 27

- measyres discriminated the two groups. One other ari;ble_
discriminated two less extreme groups of convergers and

'divergers. ?~ ) n\

Neither discriminant analysis nor a Q fattor analysis
produced a clear Separation of~convérgers and divergers. The
attemgt to' confirm Hudsdnfs hypotﬁeseS‘with Canadian Children
by "the above methods was fot suCCéssful.“
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‘ parmi lesquelles 1'on retrodve les huit mesures d'intérét de Sandall,

"les résultats des El8ves sur une mesure d'attitude touchant onze matidres

donc pas &t€ soutenues dans cette présente &tude. o
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Oett:e etude fut un esgai pour examiner queldque oorrespondances,

~T T b B g gt

initialement suggérées par Hudson en Angleterre et plus tard elaborées

Bty e

par'autres, de la.dimension intellectuelle de canvergence/divergence,

4

g

conforme § un exemple Canadien.
Cehtﬂehte-sept garqons de 92 année des éooles npntréalaises
ont particip\é a cei:te étude. Le test Henmon-Nelson d'habileté& mentale

i T I,

et deux tests de créativité de type Guilford ont &té& utilisées pour
engerdrer la din*ens}pn convergence-divergence (variable ind&pendante) ﬂ
selon la proc&dure d'Hudson. Cette procéduf:e a identifié aux extrimités

de la distributitn quinze convergeurs et dix-sept divergeurs. - )

i

. (-

€es deux groupes ont &té carparés sur 27 variables dépendantes

scolajres, et ‘deux qutre“s m;asures dérivées de i'Hanrahar} 'Iby—Quegtion-—
naire. _ Seulement deux des 27 mesures distinguent les groupes eéxtrémss [
de “convergeurs” et de “divergeurs. -" Une au variable distingue les
kconvergeurs des divergeurs des groupes ;lns extrénes - ' .
les résultats des analyses discrml.i.nante et des analyses
factorielles QT dém:ntré aucune &vidence afin de discriminer clalrement

P

les ° convergeurs des * divergeurs.” Les hypothésés d'Hudson n ‘ont

»



PN

&

» ? . . .
, \
. A\ ¢
- L]

Test Scores and Academic .
ot N ! .

Bias in Canadian - N

Grade Nine Children
, ) \
- ' ° 3 o
s \ ’ . ' .
. 3 « -
T r . _ 2 .
' Mostafa Ahmed L .
y .
T v” .
o ) , o .
*
. . : .
f
- * )

“ TThn T i T LT

o
L}
»
E
.
t
H
’
>
'
L
.
.
~




Bt et =

W e e

“r

s,

,Table of Contents

{
Abstract . e e e e e e e e e
R&sumé e e e e e e e

Mpag'e / .
QOpzightPage s e e e e e e e

"of Contents . . « .+ « v 4 . o4 e

Tab
s List of Tables .. . . . P
, Acknowledgements . . . . . S e e .
" Chapter |1

, Introduction’
The Problem . . . . . . . . . .
 »  Chapter 2

Educational Systems: Some Points

Europe and North America . . .

Psychological Interpretations of Test’

Other Important Differences .. . .

Chapter 3 . 1

Review of the Relevant Literature

Summary s e e e s
Chapter 4 ’ ~ N

Hypotheses and Methodology

1. Hypotheses . . . . . . . . .

2. Method.......x....

-
.
$
T v
.‘_1
o
- &+ &
. te . s
..;,..
« * e« e =
R T |
s & s+ e =
.
« & & e, =
5
- « e

Data .

o ALl i

vii

xii

12

6 - o

-

20

64

66
69

P

T s A e v, g 3




,V\” | . o M
[ Q» » { - g N * °
' ..t ' J AR ‘ Page * .
B - F 4 N . . ) -,
s -+ Chapter 5 L » k\ i )
' i (‘ Resflts and Discussion . . . . . . . . Y - ¢ ‘
Analyses with respect to Sandall's Interest ~
3 . - [ . N b .
Scales, INT, and Creafivity . . . . . . ¢ . . 76 f
®% . inalyses with respect to Attitude Scales to
Sdhoolwg%biects, INT, and Creativity . J/y . . 86
Some Correlates of the BHangahan Toy (
Ques&ionnéife - . . . . . . . - o’ [ . » » 9‘4 ’
On the Identification of Conveﬁgers and Divergers
f . ¢ o ) v , -
using Hudson's Procedure . . . . . . . .7. . . 116
’ Summar e e e s e e e e e e e .‘. v e e B :
: Y _ ‘ . 9 143
,/ ~ Chapter 6 ' ) ,
éu@mary and Conclusions. -  « « « « '« = « .+ « . 149
s .
. Appendices * . . . . . . . « » » . . - . -A: - 155
. » : * }
le.bliography . 3 . - ‘o . - . - - . - - - - . . . 173 'i
a . . ‘, u v \“L - g -
. \ . . )
3 Q\'
H @ 14
& -
- i
o . 1\ \\\ -
3 , , _)
’ . 14 . ) ‘ -
. fi

e TP v e o e s~




SR S s N, G ORANES \ e ¥ Mg gt

it s

e ———

Table

List of ‘Tables

L4 . 4

r’/ . N . ;‘

L. : ’ %' Pa '
M;:;)Scores and Standard Deviations for 137 //3; :

Bo&s on ‘Sandall's Eight Interest Scales, INT,

Q§U: DMU, and the Creati Ity ndex (bSU + DMU). . .. 77
Intercérrelations among ndall's Eight Interest
Scales, I&& DSU, DMy and the Créativity Score . . 78
¢q9mulative R and R? of the INT Me:sure (Criterloﬁ)

and Sandall's Interest Scales (Predictors). . . . . 79
Cumulative R and R? of DSE\(Criterion) and Sandall's

Integ st Scales (BredaatorsL i e e e e e .. . . 80

Cumglative R and R? of. DMU (Criterion) and Sandall's

Ifterest Scales (Predictors).- . . ... . . « . . . . 80
Cumulative R and R® of the Creativity Index \
. N ) ) - \/\.r-\
(Criterion) and Sandall's Interst Scales
(Predictors) . . . :-: .,l .’, e e e .q. 81
.Unrotated Factor Matrix of Sandall's Interest
Scales, INT,and Creativity (Using 1's in the -

vDIaGONAL) v + v v T e e e e e e e e e e e e e e e 83]

-

Varimax Rotated Factor Matrix oﬁQfandall's

Interest Scales, INT, and Creativity (Using 1'$§ in ’

the DIAgonal) .« . + + « & 4 v 4 e e e e e e e e 4

.

e Vamata .

ettt s R R 4




OV G U . . \

- ' r )

< )y © ' Dbist of Tables .(cont'd)

. : A ' 2
\\Fable b . ‘ - Page
P

9 Unrotated Factor Matrix of Sandall's Interest - .

Scales, INT, DSU and DM% (Using R? as Elements

in ‘the Diagonal). . . . . ¢ . . &« & v sve o o o & 85
¢ L 14

N ) 10 { Varimax Rotatéd .Factor Matrix ‘of Sandall's

»
"

Interest Scales, INT, DSU, and DMU. . . . © . . . 86

~ .
N k' -
J . / »

- 11 Means and Standard Deviations of Scores @na the
‘ Attitude Scales to School Subjects . . . . . . . 87 ¢

12 . Intercorrélations among Attitude Scales, téward‘ +

' -

Eleven School szjectggignw, DSU, DMy, and the

Creativity Score. o . . . . . . y,. « .3 . . , & ° 88

’
]
»*

§53 “ Cumulative R and R? of the INT measure: o )

.(Criterion) and- Attitudes, to School Subjects

e (Predictors). . v . « v & Ve e et e e et e e 90

”

. N ,
14 Cumulative R_and R* of DSU (Griterion) and

>

Attitudes td\School Subjects (Predictors) . . . . 91

. 3
15 Cumulatiye R and R?* of DMU -(Criterion) and
. : e ' .

e attitudes to School Subjects (Predictors) . . . . 9&\

»

16 Cumiilative R and R® of the. Creativity Index

{Criterion) anﬁ Attitudes to School Subjects

‘ (Predictors) . . « v v v D v v v h v e e e e 93

¥ ’ .

17 Unrotated Factor Matrix of INT, CREAT, and ix‘

©a

‘ Attitude Score to School Subjects . . . . . . . . 95

18 Varimax Rotated Factor Matrix of INT, CREAT) and

( Attitude Scores to School Subjecté e 96"

-

#

..
N

G red
st e
G




. 21

P 22

Ty

! . . 23

24

o
¥
{
{

25

-~ 26
,“\\>\

27"
. ' !
( ) \

)

Ll * J
o I .+ List of Tables (cont'd) 3

N K e eesmbee men o o

- ’
. ‘ '
A R N e Sy ot 95, ST RS VENS B e T N it Eec - - B S .-

@f 4
oL g : A

Vag

. - @

4 . ' - o . Page

N

Unrotated Factor Matrix of INT, DSU, DMU;.

and Attitude Scores to School Subjects . . . . . 97

Varimd§ Rotated Factor.Matrix of INT, DSU, DMU

~e

Frequency~of Recall and % Frequency of 50 Toys

and Attitude Scores to Schoof Subjects . . . & gg\////f
9

with Mechanical Weights (0.3). _— .. ... .8

Correlational Pattern of the Frequency of Recall

of Belected 22 Toys with Mechanical Weights of "

1, 2, or 3 to Sandali's Sél\fnterest Scales. . .- 102

Means an& Standard Dey}ations of Scores on/ ’ . .
2 Recalled Toys. . . . . . . NI © 104
Correlation Coefficients of Recalled Toys oﬁ
Mechanical Coné%nt of Weights 1, 2, and 3 (and
' Different Combinatlons of these) with Sandall's

Interest Scales, Attitude Scores to School

R )
Subjects, INT, DSU, and DMU. . . . . . ... . . . ~-104

"

UnrotateggPég;or Matrix of. Sandall's

> - ‘
Scales, INT, CREAT, Attitudes to Sczfol Subjects &

'

Interest

and the Toy Scale. L I S R 107
Vackgég Rotated Factor Matrix of sccdall'g.

Interest Scales, INT, CRQAT; Attitudes to School
Sugjects, gnd TOYS « = « « « =« . £ e e et 109
. Unrotated Factor Matrix of Sandall's Interest

Scales, INT, DSU//BMU Attitudes to School Sub- A

jests, and Toys. « « « + « « o « N . 111

g J e 7

st O

e vt

Swt e e XD




29
30

31

32

33

35

36

‘38

< ‘
' N , List of Tables (cont'd)
et . N ’ ' 3 1
Tabli‘ 1§ ! N ’ Page
28 ‘ Varimay, Rotated Factor Matrix of Sandall’'s.

. ‘Interest Scales Attitudes to School Subjects,
‘- : S : .
INT, DSU, DMU, and TOoys . . . .+« « « « + « o « = 113

-1 .
Categorization of Convergers and Divergers. . . 117

' Means and,Sténdard Devitations for the Five ~
- M 4

Cétegories'ofrthe Distribution INT/CRE&T

Pifferential SCOTE & v v v v o « o o o o o o«

*

118

Correlation Coefficients off22 Variables with
(' ]

Differentiagnécores (INT -~ QREAT) e E e e . .. 121

T-Test Comparing 15 Convergers (CAT 1) and 17
Divergers (CAT 5) on 26 Variables : . . . . . . 122
T-Test Comparing 40 'Converdgers (CAT 1 + CAT 2)

and 42 Divergetrs (CAT 4 + CAT 5) Mean Values

on 24 Variables - . . CLe e e e e e e e 124
uT—Test Comparing Meaﬁ Values Bf 34 Cd%nergers 0
and 5! DideréerslgEach Representing 25% of:the
yTopl Sample) on 26 Variables: ..; R L
Summ%ry Table of 35 Discriminant Analysis{CAT iy

~ ‘ 126

and- CAT 5) e e e e e .r. . .. ..

- .
A

Summary Table of biscriminant Analysis (The Two

25% Samples) kh. R &

Unrotated Factor Matrix for 10 Moderate éon-m
. . . % _"54
vergers aqd 10 Moderate Divergers XQ - technique). 128

L ..
Varimax Rotated Fagtor Matrix of 10 Moderate’

Con?/erger:’; and 10 Modex_:ate Divergers - (@ - technique) 429
N " 4

P

A . Gt i i e 4 ns



—

Table
39

40

41

42

43

44

45

46

47

RSN

e e e e . §

xi

List of Tables (cont'd)
"Page
Unrotated Factor Matrix of 10 Moderate
Converge:s and 10 Moderate Divergers -
Mineigen Value ='1.5 (Q - technique) . . . . . :130
Varimax Rotated Factor Matrix for 10 Modgrate
Convergers and 10 Moderate Divergers Using
+ Mineigen Value = 1.5 (Q - techniquneﬂ), B A< 3

Unrotated Factor Matrix for 10 Extreme' Convergers
and 10 Extreme Divergers (Q - -technique) . . . . 133
Vax:imax- Rotated ﬁatrix for 10 Extreme Converge’rs
and 10 I:zxtreme Divergefs Q - techniéue) . . . +134
Regression of Variables on a)na Convergence

b) Divergence (25% Sample Convergers/Divergers). 136
Regressio? of Variables on a? Convergence

b) Divergence (CAT 1&CAT 5) . . . . e e« 137
The Relati;mship Between Choice of Option ant?
Convergence-ﬁivérgence Categorization . . . . .140
The Relationshi"fj) Between Reported Intention to .go
dr not to go tofUniversity and Convergence—-Diver-
‘gence Categorizétion e+« s e s e e s+ s « » 2140

The Relationship Between S.E.S. and Convergence-

Divergence Categorization . . . . . . . . ~ . 2141

— B T VU, Jp—

i

'




s

s i e —

Acknowledgenments

Many- are the people who have given me support, guidance,

¥
assistance and spiritual stimulation in and for the presenta-

e

My eternal gratitude and thanks to the foremost among

tion of this paper.

my }supporters, Professor R. BEdwards, whose skillful guidance,

Al

patience, and generous assistance in the form of time and know-
ledge has made the writing of this paper a genuine and valuable
learning experience. My most sincere thanks and dppreciation

k!

to D'F‘ S. Rapagna for his thoughtful advice on the computer

work involved, and for his assistance and kindness in m'any other’

areas. I express my gratitude to Dr. J. Hanrahan, for lighting
the spark which initiated the interest in this project.

2
To my colleague, Mrs. Delacretaz,” who introduced me to

>

. Mr, Ralph, the principal of Lachine H'igh Echool, to the staff,”

‘and to the Grade nine students of Lécl}ine High School and at

St. Thomas High School, I wish to express my sincere thanks for
R

their assistande and cooperation involved in this study.
“

> I wish to thagk Mrs. Ann V. Stanley for the typing of -*

the final manuscript. Special thanks to the members of my

family for their continuous support and understanding.

e

e ~

gt i

W e e

TR S s Ce S D bty At Ay




Chapter 1
Introduction

Ll

The Problem . ”

" For any student the choice of field of study and sub-
sequent career represents an important decision with fax

reaq)xihg social and personal implications. In any education

o
.
8

e}

-syst%m‘ thig ca';:eer;. ~det':'5:svion is determined by the educational

- - %
8 2 N

’

offerings available and the student’ ,aﬁf‘lit‘:y or abilities-
;and the- opportunity to profit from ”tim. These \broac'l deter-
min;nts are intricately related to three major areas, namely,
the school and university cqz‘ﬂr‘i;:'.il:um, the intellectual devel-
/ opment of the individua}l »’av‘tAld ,{“}:he éducational organizations of
the institutions whﬁj..ch) he;.: ;n%y' a-jitend. Many research efforts
= that attempt to 'exé:mjtne t:hef patterns of students' educational
- and vocational ;:hoicesrare often of an:exploratory nature and
are seldom ab.lre to encompass all the necessary variables.
ﬁecause of the generality of the problem research has been
confucted in many countries and within many different educa-
tionai systems. Some of these\have attempted to examine the
effect of different systems of education in a comparative
pérspective (Noah and Eckstein, 1969; Husen, 1967) and by
agzplying the same measurement technique;s in all instances, and

( assuming equality of initial ability distributed among all

the participatiqg gchools, have .'v,ough;-g to explain differences

« e
e e e Aottt

PP
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in the((gutcome as attributable to differences betyeen thg
educational systems. Some examinations of the topic have
applieq different tests and measurement ‘techn:‘lques and by
ignoring systems differences have sought for a more general »
expianaticm in terms of the tests and~measuremer3t procedures.
used.. Many North American efforts have sougt:t explanation in

terms of individual, personality structure withinf conjunction

]
~ of intelligence, interests and opportunity.

A

The prediction of vocational adjustment and successful

ent‘ry into a vocation, the acquisition of skill under training

conditions have been of paramount importance to many psychol~ -

.ogists and to most educational authorities, -Some years ago

#* .
attention was focusseéf upon a study by Hudson (1962, 1963, 1967,

1968) who found that the relative bias towards the conventional
intelligence test as compared to open ended tests was or could
‘be useful in predicting the: 'natural bent' of some British
schoolboys to specialize in arts or science, traditional
aspects of the British educational’system. These choices
were often made .at or about thé age of 16 and once made seemed
to continue in further, similar educational choices at
university level. Butcher (1968) suggested that it would be
wor.thwhile tryinJg‘Hudson's procedures with population samples
of different levels of ability and with different cultural
backgrounds. One such different cultural background would

be found in Canada, and the level of ability, broadly defined,
might be that of Grade (;:x chifl‘dren in English schools 4in the

Province of Quebec.

c o \
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An a;:tempj‘: wilj. be made t;o. éonduct such reseérch at
that levkl and in that area, knowing at the outset that it
will be ix;lpossifble to duplica!te Hudson's enquiry‘exactly.—ll.It
would a:lso be impossible to ignore l‘?orth, American j.nfluences7
upon curriculum, and curriculum choice for Canadian students,
and ‘equally impossible to ignore the; rich American lj:terature
that bears directly and 1nd1resctly upon the topic, and which,
Hudson initially did. As a first step towards establishing \
the res‘e*arch it will be necessary to examine differences
between the two systems of education, and some differénces in

methods employed by psychologists in the two countries,

England and Canada. A more detailed review of relevant liter-

ature will then follow. In continuing the enquiry one aspect/

q ., i
of the antecedents of the bias towards arts or science in

curriculum choice, previously examined in the case of English
children, (Hanrahan, 1972) will be incorporated, a study of .
the possible effec;ts of the toys of childhqed upon various

interests "and curricular choice,

T S eon Ft s R 5,5 Tyl S 1 A AR O NS T
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Chapter 2

- Some points of difference: England and North America

o

Educational Systems . &
2N ¢

" Historically there have béé] two systems of education

in England, a publicly provided system, originating in 1832
with minimum funds, and a private system”'}:»aid for by parental
contributions{ and some historically important financial en-—

dowments, in land or in money. The educational organization

)within the publicly provided system had one level of primary

education for all (originally designated as elementary education).

Secondary education developed fr 1902 qnwards, and after 1945

attempts were made to provide some asure of equality of

. regard for three types of secondary education, grammar, tech-

nical and modern. Those public bodies required by statute to
provide secondary education (the Local Educationaul Authorities,
County Councils and so on) have or had increasingly 'bought'
places for s'ﬁ:udents in the private scpools, the private schools
were sometimes constrained by .the terms of their endowments

to offer places to children from the publicly providéd system,
and, until recently, some Direct Grammar Schools were required
to offer 25% of ;their places to such children in return for
support from the Public Exchequer. Transfer ft-om the elemen-—
tary (later primary) system to the more expensive secondary

(later grammar) schools was almost invariably by some ‘form of

-

i
1
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entrance examination of a competitive na'gx;re. Thus, secondary - !
education was guarded by the traditiox}nal examinatipq‘,\-which ’ %
came to be known as the 'eleven plus', which ,\aiined; examine :
. the pﬁpils' attainments at the end of their primary 'years:
'I"he efforté of [;sycl{ologists' such as the larte Sir Godfrey
| Thomson, and Sir Cyril Bgr\t, through the institution of t‘he'
Northumberland Tests, afd then by the, )qet'te:.: known Moray House
Tests, (Thomson, 1952) led to the,‘inlcbrporation of intelligence N s
tests into this scheme of selection. Thus, only those pupils ‘

ranking at the top, in ability and aptitude, and attainment,

3
;
:
i
%

were given the opportunity to proceed to the type of liberal
secondary education which; historically, had been provided by
the endowed grammar schools.. It was the limited number of

grammar scho@l places provided at public expense which ensured

that the examinations were competitive, and it yas not
necessarily ghe ability to meet- a predetermined acceptable
level of per\formance which decided the fate of those pupils
of academic potential. u

Securing a place in a grammar school was not an end but
for many it was the beg\i{ming of ;n even more acute competition
for entry into a unﬂiversi' , especially the Oxbridge universities.
Recent developments of some 45 new university level institutions
since‘ the first World Wa;}\ have not apparently rc"educbed t\he ﬂ )
strains of such competition. Foreign observers (Learnedj 1927)
regarded such an organization as effective in maintaining high

';,fcademic standards, whilst others, (e.g. Rickover, 1963) would

have sought to import such a system into the United States of
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" America. On the other hand, .others (e.g. Kandel, 1936) saw

-

the use of competitive examinations as barring the way,

deliberately, to higher education and to admission to the

v

liberal professions except to a favoured few. Debates on the

+

system have been fierce, and some of the arguments used

o

refleqgted the chaotic state 'of educational measurements, and
public ignorance or emotional rejection of what such measure-
ments entalled. Thomson (Thofnson 1945) produced some figures
for the level of irntelligence of those admitted to Scottish

universities, the lowest quartile of which were below I.Q. 105"

I

while Burt, working from a ‘theoretital distribution of intel-
ligence, and the number of uni¥ersity places available in

a

Ehgland, concluded intelligence alone were té) be the

criterion, then an

(Burt, 1943a). He wWrote further that, “about 40 percent of

: ijth se whose innate abilities are of university standard are
failing to réach.the university, and presumably an equal number

from the fee-paying classes rec-eive a university education to

which their innate abilities alone would scarcely entitle them.”

Arguments cabout this so-called “"reservoir of intelligence”
influenced the Robbins Commission to advocate the creation of
more \,;niversities in England and Wales, a step' which they“
argued could be taken without lowering the quality of the
entrants {Robbins, 1961-63). ! |

Some common beliefs about the early identification of
{ . q_tale;mt had been expressed by such diverse individuals as Thomas

Cranmer in England, and Thomas.Jefferson in America. These

) 4
~ A - 6

-Q. @f 135 would be necesséiry for admission.

]
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beliefs were extended and given beautiful literary expressioh

in the Norwood Report of i94l. Here we find descriptions o%. o
three kinds of children who admirably “fitted” the thfee kinds
of school which Norwood proposed. Thus children destined for

a grammar school were those "who(\can grasp an argume-n't, or
follow a piece of connected reasoning, who are interested in
causes...who are interested in the relatedness of related things,
in structure, in a coherent body of knowledge.” Those who have
“an uncanny insight into the ‘:Luntricacies of mechanisms whereas

J )
the subtleties of langquage construction are too delicate for

them...are concerned with the control of material thihgs,f are
destined for an educatlon provided in technical schools. Those
"who deal more eas:.ly with concrete things than with \Ldeas
abstractlons mean little to them” must find their wpy) into the
moderr‘x schools. Psycho]‘.ogists were more scip}tcal and many,
like Burt, (Burt; 1943b) suggested that allocation, to the three
kindé é}f schoc;l, if they were brought into existence, could
probably only be done on the basis of 'general} ability'. Those
of higp general ability would perform eqﬁally well in a grammar
school or a technical one.

L]

Lac?c of money and materials prevented the Building of
many schools iﬁ the immediate pogt-war years, and egélitaria:
influences and politicall determination led to the:building and\
operation of many comprehensive schools, where the three kinds
of children (envisioned by Norwood) would be in the same school,

and where each child might be-allowed to develop at his own

pace and along ghe lines set'by his interests and patterns of

&0 T sty
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developme;t. Some believed -that theé Comprehensive School i;
England would be like the comprehensive schools which had
developed in North America, particularly those of the United
States. Others believed that they would develop and function
in a radically different manner. The’growth of the idea of
the comprehensive secondary school was slow to come to fru;tion,
and by the time of(ﬂgdson'é ihvestigationq,pf the early 1960's
few of them existed. Even now, after legis%ation to make them

a central featu:g of the English educational system they have
not dispI;;ea the pri&ate grammar school, and few of'the Direct
Grant Grammar schools have ceased to exist, but have elected
instead to become indeépendent of the publicvpursé. Hudson's -
first venture into schgfls (Hudson, 1960) took him into two
private grammar schools (Public Schoéls, as recognized by the
Headmasters' Conference) and two other grammar schools not so

recdgnized. : 3

In North America, it is claimed, the organization is
vertical, and there are reputed to be no barriers to the movgj
ment, with increasing age, fro; the elementary, to the seqond—
ary to the college or university level. While this model
re}lects the democratic ideal, it presents problems related to
individualization, on the one hand, and diffgrentiation on the
other. Some years ago, Learned, (Learned, 1927) criticized
Americ%n educational.ofganization on thg grounds that “it.
sacrifices the aspifatio& of the ablest pupils to thgse whose

abilities are of a mediocre quality.” Such a complaint -has

been heard in various forms in subsequent years (e.g. Conant, 1959)

-
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but Lave us;aLly had 1itt1e, fect on the prevaﬂ&ing‘brqén—
ization. LIt is widely believed that by adjustiﬁg the cu;ric— o
ulum to t;e pace of dévelopment of the students, each in-.

'divianl is adequately provided for. In‘Eddition, extensive
‘use of cohnselling sexrvices in.these schools has provided:
information to-ané help for students in\decid{ng their future

career and the‘chdice of curriculum most likely to make such

«

a career‘choice pgssible.
Education ih Canada has been greatly influenced by . -

ideas long held in England and Scotland, more partigﬁlarly

the latter. But the proximity of Canada to theé United States
..has been significant in the development of its various systéﬁs

of egﬁcaFion. According to the Second Annual Review of the 7

Canadian Econoﬁic Council (1965) "a careful historical appraisal °

of the development of education in Canﬁda suggests that ébecf

tacular advances were made in education from ;he'latter part

of the nineteenth century to the early 1920's. In this périod

literacy and elementary education for all citizené were

¢

strongly promoted...but the Canadian éducational advances
appear to have tapered off by 1910; the earlier momentum at thel
primary school wasihgt maintained, and there were only limited .
advances at the secondary school level. Reneﬁed'dynamism has
.clearly characterized major segments of Canadiaﬁ education inh
tHe post war years.” The developments sinceé the 1960's will
clearly testify to-this. A furtger comment from the same report
is worth noting; "it wili take many, many years to bring about

a substantial rise in the average level of education; even up

5
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to the level wh'ichu has already been achieved in the United
States. And it would qlearl? take large and s‘ustainEd efforts
over a period of many decades to close the gap wfth thg United
States.” Almost two decades later “there is_some evi'denkce that,

e

that gap might well be closing, if not already closed.

The educational e)gansa.on post 1960 brought about changes

in the curriculum in all provinces, and more attempts were made

to meet the needs of the individual, as attested by reports

-

emanating from the separate provinces, and more we? urged.
One may refer merely to such reports as the Parent Report in

Quebec, the Hall-Dennis Report in bnta io“”and the Worth Report
-
in Alberta and their subsequent effects upon education in those

. provinces More diversity was to be found in school programs,

T
N

and a yide range of opti?)ns was introduced By the mid
seventies, annu\“'I’”innations administered ‘by the Provincial
Departments of Education” had largely disappeared and promotion
by subjects studied became more the rule. Terminal provincial
examinations still remain, and may fulfill a function for the
universities akin to thataperformed by the examinetions of the
various Examining Boards in Englénd and Wales. Some ‘doubt may
exist about"this, as universities are -said “"no longer~(jco) have
a reli%abﬂle index to support decisions as to students' capa-
bilities” (A.U.C.C. Pdiicy Stndies, No. 1, 1977).

The educational scene in Quebec has been effected by

many such changes. From a system which only introduced com-

pulsory attendance in 1943, and for which the school leaving

age ‘was fourteen, thoudh many were permitted to leave at age 12,

o
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' .compulsory secondary education now exists up to. the end-of the

eleventh grade or to-age 16 or 17. Co]:'lége‘ d'Enseignement "
Général et Professionnel (CEGEP)'S) were established by con-
solidating a great number of non degree-granting inftitutes
(many .had granted a Baccalaureate es Arts, whi‘ch should not
be confused with the.B.A. as more generally recognized) that
had existed for many yearslz:f{prlvate institutions, i.e. as
Colkléges Classiques. CEGE ere defined as a level of
education separate from secondary and university studies and
under a Qifferent form of governance. They were designed to -
limit the flow of students into universities which might appear
to contribute to an elitist system of education, but at ‘the
% ~ i
same time to offer direct preparation for a career, and by
aintaining all students in the same or simila¥ educational
ilieu up to age 19 or 20 reduce social differences among youth,
and one might hope, amongst the adults who emerged from the
system. As recommended by the Parent Commission:
4 Jthere be established a level of education,

complete in itself, of two years' duration,

after the eleventh grade, which shall be

clearly separate from both the secortdary

. school course and higher education. . . .

it shall be the preparatory stage required

for higher education, in the case of those

intending to continue their studies, and,

for all others, a terminal phase in general

education and vocational training, preparing

" directly for a career. . .
(Report of the Royal Comfnission, \1965 368-369)

1

It should be pointed out that in the 32 CEGEP's so established,

in spite of official hopes that 70% would follow career training,
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73% followed university p@eparatio'n» courses. As Whitelaw

Aggested, (Whitekaw, '1963) this should nét be so surprising,:
‘ L

/ for: ‘ -

8
“. . . . there is first the fact that the f
. ) creation of CEGEP offers adccess to university

to a large group of students who could rarely
have found their way‘into the university in .
pre~CEGEP days when the normal channel was
through a fee-paying classical college. - A

%. generation committed to control of its own | S

{ destiny (Maitres chez nous) not unnaturally ~ .
assumes that a university training is the

proper nmeans to this end.”

I TN AR a8 . it R

.

© Wnilst each CEGEP sets its own gtandards, these arermonitored .
-by the?Ministry of Educgtion, and.posseésion of a CEGEP Diploma
virtually entitles one: to uﬁiversity ‘admission if the é:g%ect
"mix” of subjects has been followed at_”C;EGEP. Thus the int-

~

fluence of the univetrsities. and the CEGEP's reaches down into

the High Schools,/as the sécondary schools are generally known

4 § - .
Such inf]»\uence might be expected to play a
part in the career choices and subject choices of students who

will be involved in the research to be delineated lated.

°

Psychological Interpretations of Test Data -,

In earli%, references to psychologjjcal reaction in
England to the NorwoodsReport, it waus noted that ;election forw}\
admission to the grammar schools for secondary education would‘ ’
presumably be based upon 'general ability'; This temained a .
prevail:}ng concept which ‘affected discussions about the EngZish 1

educational system. Some such notions had preceded the wor

of Galton, notably in the work of Spencer, and gave that imﬁitus
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to a genetic basis of inéellect whicH\hésugeﬁerally prevailed.
Spearman's so called two factor theory' of intelligence (in
reality a single gengfal factor of\ﬂﬂéity) gave statistical
justification which prevailed against the views of Thomson
(Thomson, 1952). The latter argu;h that “ordinary methods of
factor analysis (of the inter correlations of tests) create
very large specific factors found 'in one t;st only{ and then
conveniently forget all about them, and, (2) that a huriy-burly
of many small infl%e;ces creates correlations Whichiaré inter-
related in exactly the same way as would be the case iéiggly

a small number of common factors——pius very large specifics--
were the cause.” Not only was ?homson arguinq’that any 'g’
must be mﬁch more ‘complex than many were assuming but that .

o 4

there was danger in building psychological ﬁypotbeses,uponﬁwhat
were essentially mathematical phenomena. Burt&bad adopted a
fiefhod of Simple Summation which derived 'saturation coéffi-

. cients'. from-the unweighted sﬁms of rows or columns, and showed
that Simple Summation as a @evice yielded simple explanations
which were at least as good as those derived from more sophis-
ticated methods, such as Least Squates and,othgr Weighted
summation methods. Spearman's method too, was an unwgighted
summation method. Lafer, Vernon was éo glaboréte the results

i

of such methods applied to test data from school children, and

nge rise to what became kﬂpwn as the Burt-Vernon hierarchical

{ ‘ ,
theory (Vernon, 1950).

This Hierarchical theory should be-seen as clearly distinct

from the notion of a hierarchy among dorrelatibh coefficients,
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\ yhich, with the statistics of the ﬂistribution of tetrad

“differences, had been regarded by Spearman as prima facie

" evidence for the existence of a general factor. Hierarchical
‘. structure, as used by Cronbach, would b? a more accurate de—’
scription (Cronbach, 1970) of the procedures fairly widely

followed by English psychologists in the interpretation of
testrresults. With the gradual acceptance of some kinds of
‘group factors the initial insistence of the existence of a
general ability, 'q', entering into every test was gradually
weakened. Guilforc asserted that zero correlations between
cogcitive tests in any given population would be sufficient
to destroy such e‘theory. 'Neverthelesq in the heterogenous
popﬁlationé»ofhcﬁilgren used by English psychologists zero
ofder*corfelations among co /\tive tests were not found, and
some 59% or more of the vatience in tests was directly at-
g tributgd(to 'g'. The group factors, which appeared at the
. next iower level in the hierarchy, seldom contributed more
: than 10% of the total vqtiance explained by analysis. Of
“greater importance was the original notion of Sgearman, to
separate the cognitive from the orectic, and to devise an
explanatory system for the’cognitive processes and test results.
This, and his adherence to the principle of Occam's Razorf
may have contributed the most to the development of this area
of ‘British psychology. One never used methods'more sophis~
ticated than the data warranted, never used methods more ‘

sophisticated than the analysis required, and showed a willing-

ness to advance tentative hypotheses and to seek confirmation

.
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. approaches to the use of- tests and to the interptretation of
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of these over extended periods of time. The non availability
of mechanical computational aids in England certainly in-
hibited the use of large scale analyses. (Eysenck,1972 ).

Crelle's Tables, and hand operated Monroe calculators marked

the general level of working on data which were still prevalent

at the time of Hudson's entry-into psychology.

I the United States, Hull®(Hull, 1925) had produced a
device for the mechanictal computation of correlations. Thurstone

(Chesire, Saffir, & Thurstone, 1938) went even further in producing

a family of graphs \from which tetrachoric coefficiéents of
correlation could be read directly,’and thus maée possibie his
firstklarge scale enquiry whiéh led to the subsequent production
of tests of Primary Mental Abilities and which facilitated e
many factor analyses produced, for example, by the U.S.‘Army
Air Force under the leadership ‘of Guilford (Guilford, 1947,
1948; Guilford & Zimmerman, 1947). Thurstone's fgrther work,
(Thurstone, 1947) entitled Muitiple Factor Analysis virtually
advocated the handlhg over to clerk® of the routine (for him)
factor analysis sf extensive data, a practice designed to in-‘
crease the use of the ﬁethod and to lead to more sophisticated
o

tests results. When Kaiser, (Kaiser, 1956) followed up the

Y

earlier work of Ferguson, of Carroll, of Neuhaus and(Wrigley,
and gave an acceptablé solution to the rotation problem, the
time had arrived for factor analytic approaches to be almost

the only acceptable method of proceding in a North American

"

psychometric context. The increasingly easier access to ammuterﬂ

~
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in North America virtually made factor analysis with varimax
rotation an autoﬁatic process with large tables of test inter-
correlations. Othet methods, including multiple regression
;nalysis and discriminant analysis have also been facilitated
by such access to computers. With ihis access there has been -

a réquirement that students in education and psycholégy should

have mor'e detailed introductions to statistical theory and

statistical methods as the many available texts e.g. Ferguson's,

(Fefguson, 1966) will indicate. At a more sophisticated leyel,
building upon the work of Lawley,v(Lawley, 1949) the method of
Maximum Likelihood has been developed by J8reskog (JOreskog,
1967, 1969) the UMLFA (unrestricted maximum likelihood factor

analysis) *has been used.

Other important differences »
wéen

There remain two other important differences bet
England and North America which enter into this topic. The
* Rede Lecture of 1957 delivered by C.P. Snow, on the topic of
Two Cultures provided a convenient point of departure for a
renewed interest in the education of scientists in England.

. o
It was this interest which no doubt caused Professor 0Oldfield

»

- to advise Hudson that if he wished to receive funds for graduate

study he should make some acknowledgement to arts and science
students or to ‘their education. The Two Cultures followed
statements of alarm voiced by a former Prime Minister, Sir

" Winston Churchill, on the superiority of scientific and tech-

Enical manpover in the Soviet Union. In the United States this




.

b4
alarm was mirrored by the National Science foundation's

publication in 1955 of 'Soviet érofessional Manpower'. More
startfing however, was the appearance in the sky of the first
Sputnik launched by ‘the Russians on October 4th 1957, to which
the Americans were able to\reply "with the small Explorer in
January 1958. But 1958 saw also the massive move in the Soviet
Union, following Khruschev's denunciation of Stalin, of a re-
organization of the wﬁole educational system. The effect on
the American general population was mirrored in the Conant
Report and the effofts towards the recruitment of people of
high ability,\cf originality, of those wishing to become pro-
ficient in foreign lénguages,,and of 'creative' individuals.
This focussing 'of public interest, ané the liberal provision

of funds, merely added to the opportunities for research of a
kind which had alréady begun, especia}ly the Aptitudes of
High-Level Personnel initiated by Guilford in 1950 with support
from the Office of Naval Research. This enabled Guilford to

build upon his research efforts during World War II, summarized

in 'Printed Classification Tests' of the Army Air Forces Aviation

Psychology Program Research Papers, Vol. 5. His Piesidential
Address to the American Psychological Association, published

in 1950, dealt with the topic of creativity. In this address
he suggested that the study of creativity, an are:\which most
psychologists approached with trepidation, had been for him a

long standing ambitioni‘sﬂe considered creativity to be an

aspect of personality, itself a unique pattern of traits, a

'set of behaviour traits that “come under the broad categorieé
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of aptitudes, interests, attitudes and temperamental qualities.”
He could not see how “same of the creative abilitjies, at least,
can be measured by means of anything but completion tests of
some kind.” By 1951 his laboratory had published the hypotheses
and tests nécessary for an investigation of the "factor analytic
s£udy of creative thinking” as Report No.4, and the results
themselves ‘were available in Report No. 8 published in 1952.
Immediately preceding and féllowing the launching of Sputnik he
was one of the participants at annual conferences on the subﬁect .
of creativity sponsored by Taylor at Utah, conferences held in
the delightful retreat of Bryce Canyon, Utah. (Taylor and
Barron, 1963). The flurry of research which followed the al-
location of fund; was perh;ps most commonly recognized by the/
work of Torrance, and by Getzels and Jifkson.

Thus, we had the situation whereia public lecture in
England drew attention to a problem, and placed it in some context
of the pace of indusﬁffhl revolutioh in various countrigs, and }\‘
aroused some jinterest but no practical action, whereas the -
action had preceded public arousal in the United States. This
state“of affairs should be placed in the general attitudinal
context of the two publics towards research and its funding.
It is probably true to say that in England it has always been
assumed that if one ldoksbafter ;he 'bright' individuals one
of them will produce the necessary invention or discovery at the
appropriate moment, so that aﬂ elite system of education and

serendipity will keep a nation zhead. Examples were to hand

in the fortuitous discovery of Florey, and its retrieval by a

5 A i e, S SRS & e




graduate student, (with a refusal to patent it) éhve the world
a free gift of penicillin, as well as the work of Whittle and
the jet engihe, oxr Turing’s'work which made pessible:the solution i

[P

of any problem which could be expressed in mathematical terms, ‘

and so laid the foundation of modern computers, or the pioneer
work of Williams and Kilburn at Manchester in the years prior

to 1939. In the United States there was an almost contrary

T it sl SR

belief that if a sufﬁiciehtly large number’'of individuals was
put to work on any problem, that problem would be solved. This
was best examplified in the Manhattan project, and was to be
vindicated iatef by the NASA people at Cape Canaveral (Kennedy).
If this analogy is followed it is easy to seevthat the
work qf Hudson was conducted in the amateur fashion of much
English research without regard to other research, and in fact
to the active disparagement of much' of the methods used by
others. On.-the other hand when American interest was aroused,
then large numbers of individuals, and co-operapive research
organizatioﬁs, saw the problem was delineated clearly even if its

final solution was not reached.




Chapter 3 k4

Review of the Relevant Literature,

Since the work which follows an attempt in part to
replicate Hudson's own work, any review of the literature
should begin with Hudson's contributions. As he set out to
establish agts/science dicho;omy, he declared ﬂis opposition
to triviality of measurfements, the use of too complicated
statistics for the data, and a general objection to theory
outrunning the facts avaiiable. ﬁ%ese can be wise precautions
or they may indicate th;t his work is not well founded in
theory. The bulk of Hudson's work would ;uggest that attenpts
to justify the separation of Englishfschool boys intg arts and

science by psychometric means are not jimpossible. He assumed

that specialization may exist prior to training, and thus early identification

of scientists and arts specialists may be feasible. Such an
"identification 1is tied, in Hudson's original theory, to the
question of predicting future excellence, s0 that his early
attempt was to look for marks of distinction, at the highest
level, such as bgcoming a fellow of the Royal Society (1958).
His next attempt was Yo examine the psycholoéical test records,
provided by Heim, of arts and science undergraduates with whom
she had worked on the standardization of her test. From
combinations of sub-scores on that test he found that "arts

specialists usually had verbal biases of ability while scientists
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. ment (De Mille and Merrifield, 1962) as being waspish. Some
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had numerical ogﬂgiagrammatic opes“r(Hudson, 1967, p. 32), a | :
not-unexpécted\finding'since some elements of numeracy below ‘
the VIth form would be factors in the selection/allocation to i
further study of science,/;specially physical science. . . 1 . %
B From the undergraduate level Hudson moved down to the , :
gsixth form where tﬁe boys in the schools'he visited were al-
réady commitéfd to their specialization, and generally épeaking, A :
comnmitted to épplying to university. It was only after he {743;
completed his Ph.D. in 1961 and after the publication of Getzels'
and Jacksen's wé&k on creativity and intelligence in 1962 that
Hudson became familiar with open-ended tests and the nature of -
creativity. While the later American stud& was promptly re-
viewed in England and its drawbacks were,pointeé ocut (e.g. Burt,
1962; Vernon, 1964), Hudson was not devastated aﬁcut the

research and regarded some other reviews, possibly that of De

Mille and Merrifield in Educational and Psychological Measuré—

-0of Hudson's own bias, or kgnorance of the literature, (Burt,

1967)’shows in the scant recognition he accorded Guilford's -
proposed terms of conv%rgent and divergent productive thinking,
& poiht made by Butcher in his review of Hudson's subsequent
publiéétion, Frames of Mind, (Butcher, 1969b). However he took
to himself the terms convergers‘and divergers, as applied to
classes of individuals. ‘He did so explicitly because he
objected to the ambiguities. introduced by Getzels' and Jack-
son's use of the terms 'HIGH IQ' and 'HIGH CREATIVE', though it

was “this distinction, renamed and refurbished in detail, which

N e e
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forms the basis of the rest of the work described in this .

book (Contrary Imaginations).” This makes it important to _

point out that the Getzels and Jackson groups were formed by
taking only two groups, the high-~lows, and the low-highs, on

the two kinds of tests sepafatgly, ignoring the high-highs;

who may have been quite numerous, but about whose numbers no

—t

information was given.
Guilford conceived of convergent and divergent thinking
as separgte intellectual dimensions, whe}eas Hudson combined

th- in one dimensiyh namely the differences in performance

[y
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(bias) on representative tests. Hudson distributed these
éifferences in the proportions of 1:2:4:2:1 and restricted his
anhlysis to the extreme ends (30%), and ignoring the middle

40 percent, leading us to think that pe was considering ‘

psychological types, as Smith (Smith, 1966) and Vernon have

(Vernon, 1973) indicated. >

In this second phase of Hudson's research he worked
with bright students from the “public schools” and grammar
schools. From that time on he used the A.H.5 I.Q. test
which consists of wverbal, msumerical, éhd diagrammatic items
tapp}ng five principles; theories, analogies,directions,'

_ similar relations,: and feathres in common. In addition, he

: . employed two open-ended tests of Guilford, “"Meanings of words”
and "Uses of Objects.” %e,noted that intercorrelations among
different types of open-ended tests were low, a point igdicated

(‘4 also by Wallach and Kogan, (Wallach and kogan, 1965) albeit he

used only two of these tests. He failed to point out that- the
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1 , .
correlations between open ended and closed tests were generally

higher than those bg;ween different kinds of open-ended tests.
This latter point indicates the possibility of either different.

dimensions being present in thé different open-ended tests, or

that the reliability of the tests woulg?vary with the conditions

-
of presentation. Wallach and Kogan considered that they meas-

ure . a creativity‘factor distinct from zonvergent inte;ligence
only if given individually under permissive, untimed, 'game
like',conﬁitions (Vernon, 19%971). For his part, Vernon concluded
from research with Canadian grade 8 children that higher scores
were produced under relaxed conditions but that similar factor
patterns existed for scores obtained under group testing and

, Hudeon's
under ‘'relaxed' testing conditions. Wge two groups, whom we

. may call convergers and divergers, or would be scientists and

arts specialists, were compared on a number of measures con-
structed specially for use with these groups. These measures
dealt with the quality of students' drawings, autobiographical

details, personal qualities, controversial statements measuring

liberal/authoritarian attitudes, general knowledge and ex-

‘ pressed interests. Bias was determined on the aforementioned

1:2:4:2:1 gcale in terms of scores on the intelligence test
(A.H.5 Aow used as a sinéle score) and the pooled score ob-
tained from “Uses of Objects”™ and "Meanings of Words.” 1In
general those about to be called 'convergers' sgored more
highly on the A.H.5 th;n those abouf to be called 'divergers'
but the notion of bias removed froy both groups those who

scored highly on both measures. Thus, a high diverger could
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have much lower icores oq the inteliigencg test than those
called convergers. The autobiography was used with on1§ 95
students and exhaustive analysis, involYing thirty indices:?
failed to find a single.gyantifiable difference between the
two groups. The personal qualities questionnaire had fivé

. 8ub scales, authoritarianism, riqidité, social conformity,
defensiveness, and freedom of emotional expregsion, of which
only the fifst théee providedﬁanj discriminafion between con-
vergers and divergers. The test involving'controv’ersialu
statements permitted Hudson to derive a score for liberal/ C
authoritaﬁ}an values. The dréwing test was clearly related
to Getzelsl and Jackson's “Playing Tag in the School Yard,”
and he reported his findings as similar to theirs. Heﬁgro—

eYtded no clear evidénce of how he obtained scores on the

'

ihterests of the two groups. He sﬁggests that "we could
gdéss'thét di&ergers would have cultural inyerests and con-
vérgers,cnes that are practical and out-of-doors; and this

is what happens.” 1In a footnote hg’addé that 350.001.

) Hudson was fortunate in that hié major reviewer, Burt
(Burt, 1967) took the opportunity to opposé Hudson's attack
upon conventionally represented but incorreéﬁ gttacks upon “
traditional psychology, the nathre of intelligence t?sté,

and literature which had accrued. In his conclusion Burt said,
“the main value of ‘the book lies in the detailed discussion
of the intricate processes, temperamental as well as intellec-

tual, which underlie original or creative thinking . . . and .

throughout the chapters his points are illustrated with a
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fascinating wealth of detail.” It is a moot point whether the ,

. detail was added 35 gloss by Hudson or was' available in a

!
manner which permitied replication by others. Finally, Burt \\\\:

was to say, "above all, let us be gra%eful for a writer who

can express himself with such clarity of style and convey a

complex argument in words so free from needless technicality
~and jargon.” It was left until later for Ve;poﬂ, and his

commentator at the Third Banff Conférence of Theoretical Psy-

chology , T. E. Wecknowi ¢ technical skill nequired i

£

o to make full and proper enquiry into Hudson's propositions

concerning his views on cognitive styles.

One clue to the value¢ of any work lies in the amount

of woxk which follows, especlally work by other';nvestigators.

Butcher (Butcher, 1968) who had already been involved in a

p&rtial replication with ScottisiN\children of Getzels' and

Jackson's study (Hasan and Buédher, appeared quite

J ent%usiastic and as well as suggesting that Hudson's work sﬂould
bé feplicated under different conditioﬂs with different syudents,

gave the names of three individuals who were likely to publish

1
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on the topic in the near future. Examination of British
journals failed to turn up any references to these individuals

or their

ork. One of the few researches which used convergence-\

divergeﬁﬁb xplicitly in the title was that of Sacks and Eysenck

(junior) of (1977 which used the A.H.5 and Uses of Objects' as

for concret vefsus abstract words. Most English work which

has been reported tended to deal only with divergent thinking,

&




el
- .

26

.
® w

" Al »

v t .
whichmight well have been a way of avoiding the pejorative
jjp - fe N . '

’/co‘g{notations, to knglish psychoiogists, of the notion of;

creativity.” Thus; we find®the work of: DiScipio, carried:out
under Eysenck's supervision but with New York children, examin-
ing divergent thirking as a complex function of interacting

dimensions of Extr,aversion-—Introversion and Neuroticism- X

/Sfability, a topic well/within the framework utilized for so

‘long by Eysenck (seéior)

Of work reported in the British Journal of Educational
Psychology, Cropley s report on Creativity and Intelligence
appeared in the same issue as Smith's Critical Notice of
Contrary Imaginations and can scarcely be seen as arising from

- ¢ -
Hudson's text. The first report, which made direct,reference

(Guilford 1956) than by ther influpnces. It ex
differences induced by education in schools which\oould be

classified as Informal and Pormal. They concluded that con-

.vergent thinking and divergent thinking were complementary

aspects of intellectual ability, and that the informal at-
mosphere of some schools provided “an environment which devélops
qualities of personality that result in a high level of d4i-
vergent thinking ability.” Curiously, the next: published piece
on Divergent Thinking Abilities--A Validation Study (Bennett,
1973) made no reference whitsoever to Hudson. It found that

a

“Guilford's premise concetining the relationship of convergent J

4 . )
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and divergent thinking was only, partially supported™ but .
di fferentiated Setween abilities and attainment whether con-
ventional or creative, and disproved the threshold hypothesis,
\;hicb demands a certain level of ability before creativity can
appear, something previously disproved in Australian' based

research reported earlier.in the Journal. ¢

What promised to be a more sustained effort on the topic
has been made at the.Urkiversi}:y‘of Bradford by Child a;xd Smithelrs .
Using a sample of more than 300 freshxt;en ?aﬁd wonen volunteers, b
and following Hudson's p'rocgdures\with A.H.5 and Uses of Objects
and Meanings of Words they 1dentifiéd 53 «convergers and 51
divergers with the remair:dei: being all-rounders. " 35 of the
convergers were scilence based and 38 of the divergers were non-
science based, which they "tooi; as confir:'ming the arts—Sci;nce
dichotomy claimed by Hudson. Since the procedure for Qeter—
mining the converger{divérger d&lchotomy req;xired ‘over two hours
of test?ng, they experimeqted further with a ques'tionn?ife
developed by Hudson, and used by Hudson and Joyce on medical °
st;t\iﬁents and lect;zrex:s (Joyce and Hudson, 1968) whi%:h would
considerably:shorten the time requiéed for ';*'ﬂaking the distinc-—h
tion betw;en convergers and divergers, 3if its validity were “
established. By factorial methods they produced 14 items which
loaded significantly on the first factor to emerge. H ever’,
these items, and in fact ‘the whole 20 item scale, fa@; to
yb& the expeéted dichotomy but did b}ndicateh a measure of i
academic subject.orientation. (Child and Smithers, 1973). Later

(Smithers and Child, 1974) they used the data ccllected above

5
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to exam‘in‘e a further suggestion of Hudson that neuroticfism
in convergers would take a different form from that of di-
vergers, t;king their primary data from students' resp;:mse to
‘the Eysenck Peérsonality Inventory. They found no differences
betweerr any of their three groups, convergers, divergers, g
all-rounders, on levels of extravera;ion nor on neuroticism.
Subsequent research from Hargreaves, (Hargreaves, 1974,
1977) first at Durham and later at Leicester looked at situa-
tional 1n§1uences on divergent thinking, following the sugges-
tions of Wallach and Kogan on creating game‘ like situations
for the facilitation of divergency in thinking, and in the

mode-of- Vernon, (Vexnon, 1971) which was followed by an enquiry

into sex roles in divergent thinking. Only in the latter.

research was any reference made to Hudson and then only to his

suggestions in Frames of Mind. Meanwhile Channon (1974). had

o

determined that test conditions produced higher average scores

.on divergent tests than relaxed ones for boys, but that girls

pbssibly treated all occasions alike and strove for higher
scores under both conditions. Again, the occasion for the
research could §e traced back to Wallach and Kogan rather"than
to Hudson, Thére is no doubt; that the same auth::rs sparke_d
lively conprovgrsy on idterpretations oi" their results, and

that the methods of factor a.n.alysis, especially the use of

, @blique rather than orthogonal rotations played a large part

in the controversy. This-apart, it might well be that much

of the work arose from consideration 6f styles of teaching, and

classroom climates rather than academic concern with any '

o
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convergers/divergers dichotomy. At a somewhat later stage
the influence of De Bono was detectable, when lateral thinking
intruded upon the research scene -
As we have seen above, Hgdson turned aside from his
’ intrigui{ng question‘of why some students should choose to
specialize in science and others in the ar‘ts, puttiné a‘side
interests as a reflection of personality and their role in
influencing the direction in which abilities may specialize,
Hudson neglected the issue ,and turned to the area of oriéinal-—
it).r.  Although he nevér acknowledged the debt to Guilford, it
was his paper on Creativity (Vide supra) which gave the
rationale if not the impetusq for a prolonged study of creai'.ivity,'
originality, or —whatever name might be used for its description.
. Hudson derived two indices of agcuracy from a consideration of
= right and wrong answers. These he called 'worse a:guracy' and
‘range accﬁracy‘, the former being the ratio of correct to in-
correct items on the verbal versus numeric and diagrammatic

part -of the A.H.5. The C&er was the difference between the

was'a measure of rate of working,

© . two ratios. In a sense
or a belief that.speed ‘and inacc rac/y might be related in some
individuals. The n,otion‘ appeared later, in other han;.is‘, as
'personal tempo' and was undoubtedly a personality wvariable.

Hudson was to translate these scores, or to use them as a

measure of 6rigina11ty. We have seen above how his own work

and some of the work of others was developed from that point

(é \z onwards, A .corresponding look at the general topic of

creativity may now be in order.
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Research in creativity has followed several é‘pproaches.

Investigators would seek persons who may be identified as

' creatives by one criterion or another, such as, ratings of
“ L3

peei's or supervisors, occupational salary, output of patented
inventions, etc., and contrast them with non-creative w::rtters
in the samé field with respect to a variety of personal and

intellectual variahles. Others would use a clinical approach
to study the personality dynamics and antecede‘nt experiences

of eminent scientists. Still others would attempt to come to

grips with the creative process through the study of biographies

and éutobiographies of creative artists and scientists (Ghiselin,

1952). 1t was recognized that despite many variations between
artists and scientists, creative persons have much in common
esypecuiarlly when different media of expression’ are\ taken into
account. While cre;stivity has traditionally beehi associated
with artistic production, the increasing demand for talented
scientists gave impetus to the study of scientific creativity.
To meét such a demand, an early identification of potentially

creative scientists was necessary. It is within the latter

context that Hudson developed his theory of potential original-

ity in relation to arts and science specialization.

The existence of divergent thinking factors is by no
means decisive, so much so that inve‘stigators sought to inter-
pret creative production in termé of individual personality
within a conjuncti'c;n of intelligence and interest. It was
only af;;er the publication of Guilford's studies from the

Aptitudes Research Project that investigators became interested

RN
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in looking fox; intellectual factors that could be igientified )
in their own right as contributing to creative'production.

In these ‘studies Guilford was testing a highly intelligent
group of military personnel (post World Waf II)L and seeking

v
new aptitude measures among a potential officer group. Some

< ®

reasoning (Guilford et al.1950,1951). As a resul eve}a,l factor

h "
analytic studies, Guilford and his colleagues developed a

model of the structure of intellect. Apart from the use of
a morphological model to represent intellectuzal function’ing
as the product c;f process acting upon material content, a major
featuire was the distinction made in productive thinking between
convergent productive thinking and divergent productive thinking .
Guilford,’hbwever, was unlikely to espouse a theory of psycho-
logical types bage& upon such a distinction. Convergent
production thinking invol‘veé factors that were consistfeﬁtly

N found to be underlying conw{gnti,lonal I.Q. tests which contain
closed 1tem\s requiring one right answer, whereas divergent
production thinking ali}ows the respondent to initiate his own
response l3y searchiﬁg fqir a sol;ation of .a given problem in
many directi\o'ns, hence they are open-endéd.

B); ‘1967 as many as 120 factors were hypothesized as
comprising the structx{re of human intellect. The multiplicity
of"these postulated factors should, not be surp.ri‘sing in the
light of the fact. that each was conceived as specific to one
of four kinds of content (figural, symbolic, semantic, or

1

behavioural) , and one of six kinds of product. (systems, classes,

f
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units, relations, etc.). In.addition, each factor or test may
" involve, divergent production, converq'ent production, memory,
cognition, or evaluation. A variety of‘ogen-ended tests was
developed by Guilford and his students. The two tests used
by Hudson may suffice as e)(camples of the Guilford's type
creativity tests. The "Uses™ test contains a number of common
objects, the respondent ‘bei‘ng required to list as many uses
as he can think of for each. For some time the Guilford
“brick” test attained great popularity among certain text-
book writers as an illustration of a test of originality. The
"Word—-Association” test presents the examinee with a number
of words, and he is asked to list as many meanings as he can
for each. The former test presumably measures a fagtor speci\f}c
to divergent production of symbolic units (DSU), the latter is
. assumed to measure divergent production of semantic units (DMU).
Foliowing Guilford, other w;iters developed ¢reativity

test batteries. The Torrance Tests of Creative Thinking re-

flect an emphasis on the distinction between figural and yerbal’

creativity-—but his manual recommends combining the figural

and the verbal score (Torrance, 1966). Wallach and Kogan
devised a five-teast ,battery, ¢one of which 1is directly
borrowed from Guilford, the "Uses”,' another involves "Sii'ailar-
ities”—-~-think of as many ways-in which violin and planoc are
similar to each other. Two tests are concerned with giving meanings to
certain lines and patterns, end one involves instances. The latter
authors stress a playful-like testing situation which they

believe to be conducive to areative thinking. Their study
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(Wallach & Kogan, 1965) in which they demonstrated the inter-
action between creativity and intelligence, as separate ‘
dimensions, was later shown to be indefensible (Cronbach, 1968).
Of all divergent thinking sub-factors that Guilford and
his students claimed to have isolated (Guilford, 1556). only idea-
tional fluency and originality appear to be of some acceptable
status. Barron (1955,“1957, 1963} found a strong relationship
between ideational fluency an:; originality when effects of
intelligence were partialled out, suggesting that the former
two factors while functionally dependent on one another may be

independent from the latter. With two open-ended tests, Garwood

w

(1964) found that the originality score on either to correlate

*

substantially with the ideational fluency s\che on the other.
R

Piers, Daniels, and Quackenbush (1960) obtained a negative

correlation of..03 between a number of ideational fluency measures

and the Otis Intelligence Test with seventh and eighth graders.
McGuire, Hindsman, Ki;xg, and Jennings (1_961)1 factor analysed
correlations among a number of convergent measures and four of
their Guilford type divergent measures obtained £rom 1000 gewenth
graders. Using an orthogonal Varimax solution, there emerged
a factor clearly defined by the ideational fluency measures.
Orpet and Meyers (1966) report similar results with six-year-old
children.

In one study, Cropley (1966) took isst‘xe in the long-
lasting question of creativi'tf—intelligence dimengionality. He

administered two sets of convergent and divergent measures to

a sample of 320 Canadian ‘seventh graders. His convergent
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measures consisted of the verbal and non-verbal sul;—tests of
the Lorge-Thorndike scale, Vocabulary, Inferences, Length
estimation and Academic Average. Divergent measures were,
Seeing probiems, Tin can uses, Consequences, Symbol production,
Circles, Hidden figures, and the Remote Associates Test,
scored for originality as measured by the degree‘of rarity of
regsponses. Factor analysis of the intercorrelations o'f these
two sets of measures y‘ielded five factors, but only those with
eigen values greater than one, of which there wefe two, were
retained for further analysis. When thesetwo factors were
orthogonally rotated, the first factor was defined by the
convergent measures. Measures of Academic Average, Verbal I.Q.,
Vocabulary, Perfgrmance I.Q., and Inference had the highe;t
loadings on the first orthogonal factor which derives 8l per
cent. of its variance from the Verbal I.Q., the Performance I1.Q.,
and the Academic Average measures. The second orthogonal
factor was defined by the scores on Seeing problems, Tin can
uses, Circles, Conseguences, and Symbol prodye’é‘ion, which con-
tributed 85 per cent. of that factor's variai\cé. Still a
proportion of 12.3 per cent. of the total variance accounted
for by the latter measures on the divergent factor was ex-
plainable by the scores on the Verbal I.Q., Performance I.Q.,
and Academic Average measures. When these two factors were
obliguely rotated, convergent measures clearly defined one of
the two oblique factors. While the second oblique factor was
predominantly dependent on the divergent thinking measures,

a
its loadings on the convergent measures were only reduced.
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Cropley concluded:

i
“It would be wrong to argue either that
convergent and divergent thinking can
not be distinguished from each other
factorially, as some authors have suggest-—
ed, or that they are completely indepen-
dent of each other as has been suggested
by others.™ (Cropley, 1966, p. 264)

Since there is no strong evidence to support the
validity of divergent thinking tests,l some writers object to
the use of these tests for predictive purposes (e.g. McNemar,
1964). Scores on a number of divergent tests that were given
to a Canadian sample correlated about .51 over a period of
5 years with non-academic activities such as art, music, and
drama rated for creativity (Cropley, 1972). Vernon (Vernon,
1972) found a similar coefficient with a sample of Canadian,
eighth grade boys. Haddon and Lytton (1968)" reportéd a test-retest

reliability coefficient of .62 over a period of four years.

Drevdahl (1956) found a relationship hetween scores on divergent thinkmg

tests and assessed creativ:.ty of arts and science students.

With this in mind, it may be possible to evaluate the
research claiming to have identified distinct cognitive types’
of students. Getzels' and Jackson's study (1962) was an American i
antecedent of Hudson's work in Englax;d. Using nearly 500
students from a highly sel.ective private school in Chicago,
Getzels and Jackson administered five open-ended measures,
Uses objects, Word association, Hidden shapes, Fables-re-
quiF the examinee to make up a humorous, a moralistic, and
a sad ending, and a test involwving making up as many mathematical

-
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.
( problems as possible from given information. These tests were

scored for the number and rarity of responses. The convergence
index was derived from scores on previcusly administered
group intelligence tests. Two groups were formed. The high
creativity group consisted of those students who scored in the
tof) 20 per cent. on the o.pen—ended measure$, but below that
percentile on the intelligence measure, and the inigh intelli-
gence group comprised those students who scored in the top
20 per cent. on intelligence and below that pércentile on the
creativity index. After eliminating students who; scored in .
the top 20 per cent. on the two types of measures, “only 26 and
The two groups were compared for school achievement,
preference by teachers of the personal gqualities they preferred
fo; themselves, their identification with those personal
qujlitids they believed made for adult success and liked'by
thelr tg¢achers, and the qualities of their projected phantasies.
Of importance here are the personal qualities found for the
American high creativity and high intelligex’tcé groups since
they perforce are in line with Hudson's findings for the British
divergers and convergers. Getzels and Jackson used an instru-

b~
ment called the “"Outstanding Traits Test™ to examine to what

I4

extent their two groups conformed to conventional values. It
presented subjects with examples of thirteen children, each of
whom was described as having a desirable personal quality, e.q.

the highest I.Q. in the entire school, the best athlete, the

( |
“ best sense of humor, etc.. Subijects were to rank these
-4
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qualities ih order of the degree to whf&h they preferred them
for-themselves, the degree they believed teachers would favor
them, and the degree they believed made for adult success.
There was a close association between the rank order of the
personal quality preferred by the high I.Q. group and the rank
order of the qualities they believed favored by their teachers
(r .67), whereas these same variable:\weré shown to be in-
"versely associated in the high creativity group ( r-.25).
The relationship was even stronger between the rank order, made
by the high I.Q. group, of personal gualities preferred for
oneself and personal qualities they believed made for adult
success(}r .81). The figh creativity group was shown to be
much’ less success-oriegted (r=.10). But the excluiion of those
students who scored in the top 20 per cent. on both creativity
and intelligence measures left Getzels' and Jackson's study
open to criticism. These authors report a mean correlation of
above .3 within the creativity dimension, but that between ,
‘creativity and intelligence ‘measures was not much lower.

’  Thorndike (1963) factor analysed Getzels' and Jackson's corre-
lation matrix and found one general factor loading equally on
both types of measures. Consequently these personal qualities‘
may be found for any 3youp of adolescents chosen at random
regardless of their measured intelligence or creativity. In
his review of Getzels' and ﬁackson's stéﬁy, Burt (1962) con-~
cluded that, at best, divergent thinking tests may se?ye as
a useful addition to the conventional I.Q. test items. Some

. succeeding British work followed Getzels' and Jackson's lead,

-
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() ignoring the warningé of Burt (Burt, 1962) and DeMille and

Merfifield, twe of Guilford's former students~(DeMi11e &
Merrifield, 1962). ' &

Hudson attributes the direction of his work after com-
pletion of his Ph.D. to a review which he completed of Getzels
and Jackson, and his disagreement with the reviews~of Burt,
and Vernon, for examéle. Hence it is no surprise to’find
that he devised a similar instrument to'thae of Getzels and

Jackson to probe élmost the same personal qualities in the

British divergers and convergers. Hudson compiled thirty

in which subjects were required to rate each quality\q? a four-
point scale ranging from “strongly approve”™ to “"strongly dis-
approve.” “This questionnaiie was developed to discriminate

between divergers and convergers with respect to Authoritar-

'ianism, Rigidity, ,Social Conformity, Defensiveness and Freedom
of Emotional Expression. Hudson stated that "only the first
three of these scales discriminqted significantly Eetween
convergers and divergers” (Hudson,vl967, P 192)f Convergers
were more likely than divergers to approve of séateménts show-
ing respect to authority, to possess rigidity of outlook,and,
as their Mmerican counterparts with high intelligence had shown, to
adhere to conventional social values. That the Britifsh
: ¢ diverger or would be arts specialist was independent in his .
\%} qviews} less emo%ionally rigid and more flexible may be in .
agreement with other research findings, bﬁt the personality

F
! (~ profile of Hudson's converger or would be scientist appears to .

3
gqualities in what he called a “"Personal Qualities Questionnaire™.
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originality using a variety of measures with 100 captains in

'
depart greatly from what emerged for the creative American

ES

cientist.

The two research conferences qrganized by CW Taylor ~ .

(1955, 1957) at the University of Utah (vide, supra) re-

flected the American psychologists' interest in identifying S
cr‘eaéive scientific talent. American research on creativity

andA specializatign yielded in‘ general, different ‘results .
from those of the British work, and even where there 'is agree-— ?
ment one can nothelp entertaining some doubt in accepting. it
hecause of wide differences in Athe two methodologies. American Wi
psycholq;ists were primarily concerned ‘with comparing personal-
ity profiles of creative persons working in different fields, .
or comparing creative with non-creative persons working in the
same field. Roe (1952) intensively studiegd physical and social
scientists,OCattell, and Butcher worked with s-cifentists and ’

artists (1968), Mackinnon (1962) contrasted creétgive and non-

creative architects, vand Barxron (1955) explored the factor of

the U.S. Air Force. Apart from the studies in which the person
was the.criterion for creatiwvity, there has been-oné study by

Drevdahi(1956) with American arts and sgience graduate students
which, while comparabple to the British work, ;rielded différent

results, and the latter author concluded that:

» +

" As far as the science fields are concerned, . ) !
it may be necessary for the creative individual :
to be conventional in accepting knowledge, known

methods ang, perhaps goals. Once these ares

accepted ahd internalized, the scientist's un- ’ ..
conventionality (which is more intellectual than .

9
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personal) caii be expressed wQ:Hin this -
framework by-means of his flextbility and °
fluency in approach,and in his originality. -
With respect to the art fields, on the
other hand, the creative artist may be:less™
dependent upon what has gone befor:(;E and

may depend to a greater extent uponyhis -
. ersonal unconvefitionality® (Drevdahl, 1956,

. 26) "

I'4

" The importance of the fdre‘goind conclusion can be seen

oA,
-, in the light of the experimental control entertained by Drevdahl.

: )

He classified his sample into four groups, creative vs. non-

creative and arts vs. sclence, then, using analysis of variance,
" ’ oo . A
. he compared these groups' scores on intellectual and personality

measures. Not only did Drevdahl assess potential creativity

&

by means of nine of Guilford's factors, in which tests.with the

highest loadings were used, but he also included creativity )

ratings of his arts and science students by their professor-s.

W e L e

Indeed, the creative group obtained significantly higher scores
on the originality factor than did the' non-creative group. The

on rgent th'inking factor which differentiated arts and e

PR

sclence students was that of redefinition, which was never con-
fJ a .

sidered by Bydson, with the science group scoring significantly
higher. While there were some significant personality differ-

ences on the 1l6PF between the arts and the science groups, .

.

Drevdahl tended to stress differenpe,é between creatives and |

non-creatives whether they are found in arts or in science.

He points out: i : - .

——

. 7. the creative “art group was significant-,
ly more radical and self sufficient than the ,
creativep. science group. In terms of these

° - ' . : /

!
H
i
1
»
]
1
|
'
Yy
B
i

Foa vmem e e e s . . .
oo TR Pt . ©
Bty - : B o BT et Tiae F



- -
b
’f . results we, might characterize the creqéivev .
©  group as somewhat withdrawn and gquiescent, X

more concerned with ideas and things than
with people. Creative arts we may further
characterize as considerably more radical .
and self sufficient. These latter char-
acteristics may reflect the creative artist's
_tendency to break away from the routinized

and accepted patterns of work and behavior”

(Drevdahl, 1956, p. 25). ’ .

ke \
» o
Commenting on Drevdahl's results from the study reported

_aisove and another one by Drevdahl and Cattell (1958) in whic¢h

they studied'\irtists and writers, Cattell and Butcher (1968)

state:

" A study of 153 writers. of imaginative

literature (Drevdahl and Cattell, 1958)

shows a profile on the 16 PF that, by .any

pattern similarity coefficient. (an index

designed to express over-all similarity

between two profiles), would definitely

be placed in the same family as 'the pro-

- files ‘of the creative scientists; and

. the same tis true of arkists, taken from S

persons listed in 'Who's Who' in American
_Art” (Cattell "and Butcher, 1968, p. 294).

Thus the choice of the arts or the sciences can only be

I

@

seen as a choice of the medium through which the treative person

tends by temperament to invest his origimality. If the.di~

vergent thinking tests used by Hudson were of any discrimina-

tory value at all, even ;zithin hié notion -of relative diffex:-

-

ences, ar}is students would have resembled science students

ixy some respects, :but he asserted that they were distinctly

d{fferent. Perhaps the most important distihction that ,Hudso(_‘

4

*

made was that a high I.Q. is not as necessary for the poten-
/ Y

tially orlginal artist as it is for the scientist, With the

£
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absence of strong evidence on the independence of intelligence

and creativity, most writers can only state with caution that

. _a minimum level of intelligence is necessary for creativity *

. . %
in arts or in science. MacKinnon (1962), for example, reported

a mean I.Q. of 156.4 for 20 writers on the concept masterﬁ

i 1

test, while the mean I.Q.for 40 creative architects on the same

test was 113.2, Consiéering the requirements for creative work

in these two fields, the creative architect does not have to

be of high verbal intelligenge. The samples of architects and

writers available must of necessity affect these results.
However, since the convergence-divergence bias of ability
was a reflection of personality differences; we may consider
the two personalify profiles illustrated for the British con-
vergexr and diverger. It will be recalled, that convergers
differed gignificantly fgom divergers on the "Personal Qua;i-
ties Questionnaire” in that they had. more respect for authority

held conventional values and were rigid emotionally. Hudson

(1968) further described the converger as being compartmental-
ized and philistine, and with respect to his way in'acqqiring' ‘

knowledge, he was found to be syllabus-bound. The British

diverger was described as being ouégoing, has access to his ’
inner life, and tends to entertain his impressions. Divergers
enjoyed arguments, handled controversial issues better than
convergers, and had a wide range of iﬁterests. Convergere pre- )
ferﬁ&? prediaioé and liniped ;hehseives,éo a narrow range of

practical interest. -

#

It would appear that Hudson's review of American"

T LS G
s o tﬂ%‘ﬁa&ﬁ [N

5 ety A kst it an

gy e e i e

RE
2



43

litéfatg;e on originaliéy had influenced his inferences from‘
the simple personality measures he used. Barron( (1955) £Or
example, had been concerned with the psychoéynamics of persons
‘who show a disposition toward oriqinality The latter author
pointed out, -as did Hudson (1968) in his. book “"Frames of Mind,
that research on originality was suggested by A&zh's experi—(
ment on yielding te group pressure. Barron found that non-
yielding perséns were characterized by independence of judge-
ment and by their preference for asymmetrical as contrasted

to symmetrical designs, and noted some correlates of this |

x

tendency:

"Thisgpreference for the complex and asymmet-

ricaj'had been shown previously to be highly
correlated both with the choice of art as a
vocation and with rated artistic abllity among

. art students. Furthermore, in a sample of Ph.D. ,

A candidates in the sciences, preference for the,
complex and asymmetrical proved to be signifi-
cantly related to rated originality in graduate
work. This same relationship was found among
graduating medical school seniors who were
rated for originality by their faculfy. ' Other
evidence indicated that the opposed preferences
for complexity or for simplicity, were related
to a generalized experiential disposition: the
preference for complexity is associated with a
perceptual attitude which seeks to allow into
the perceptuial system the greatest possible
richness of experience, even though discord and
disorder result, while the preference for
simplicity is associated with a perceptual atti-
tude which allows into the system only as much
as can be integrated without great discomfort
and disorder, even though this means excluding
some “‘aspects of reality”™ (Barron, 1955, p. 482).

N
While the British arts-sciences dichotomy has shades of

the above descriptions, the two inquiries can by no means he

equivalent, particularly if the precision and preference for
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syllabi in the British converger and the liking of controver-
sial issues in the diverger, is cont;astéd‘with'a simplicity—
complexity dimension. The growth of American theo;iest seek~
ing interpretations for original Eghavior,,procéeded hand in .
hand with emp}rical research e{zaér on personality or cdg-
nitive processes. The work on which the findings cited in
thg_aboﬁeeex?exptwere baseér may provide an example. These
findings and a host of others were derived fro@ data collected

during a three days' living-in assessment program at the

University of California in which a variety of cognitive measures,
projective techniques, £§tings by experienced st;ff, and self-
reporés were used. ?he pérsonality dimension of complexity vs.
simplicity was measured by the Figure Prefetence Test developed .
and standardised on a group of artists by Barron and Welsh (1952).
It consists of 62 line drawings varying in degree of complexity

and subjects were required to indicate whether they liked or

N A A 1 o xS

‘disliked each drawing. Asch's efperiment was set primagily to

:zudy saocial group interaction in which certa;p conflict situa-~

_tions were created through previonsly‘arranged conditions
between some subjects participating in the experiment and the
experimenter. One paive pubject at a time was to be the target
of the investigation. The problem initiating the conflict was
to indicate whether a line was longer or shorter than other
three lines which were themselves not equalvto one another.
Subjects conspiring with the experimehter @#liberately gav

erroneous judgements.- If the person under observation was a

yielder he would agree with the group, if he was independent

e g ot
N

RN PR



o mb——— pa—

A ]
o

he would not: Thus persons who were found to prefer omplex
figures were a}sé found to show 1ndependepce of judgment ™p
Asch's experiment (p= .01). On the Gough Adjectives CReck
List, yielders described themselves as determined, efficient,
patiahy, optimistic, etc., whereas non-yielders were more likely
than ylelders to check adjectives such as, artistic, emotional,
original, and so forth, (p= .01). Since Asch's experiment was
designed in the ﬁleld of social psychology and was main}y aimed
at the study of social;group interaction, its by-product find-
ings, f(e.gq. inéependence of judgment) were thought to have

been biased, heﬁc; another paper and pencil instrument was

developed to assess, independently, the latter variable. The

'validity of the newly developed instrument, or what came to be

known as “A Priori Indepéndence Questionnaire,” wés achieved
by administering it without the knowledge of scores inAAsch's
yieiding experiment, yvet ‘the relationship between these two
procedﬁres was positive and significant at :OI level of

+

confidence.

) It is worth noting, however, that Hudson's instrument
"Controversial Issues™ was constructed on much the same prin-
ciples, with the exception that the American instrument was
based on itein analysis and the level of significance of each
item in discrimiqating yielders from "non-yielders™ is known,
which makes either replications or drawing hypotheses from
the American inguiry more feasible. 1In short, in the American

1nquiry,’$he construction of the instrument was borne out by

the results. The line of research relating originality to
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personality tralts had a pheoreéical basis. It had started
as a collection or constellation of factors which was }atar
found, on sufficient evidence, te be related to either a
real-life creativity criterion or which were used within a
narrow scale to select candidates for jobs requiring creativity
(Cattell and Butcher, 1968). 1In England we find that the
work had proceeded the other way around, identifying poten-
tdally criginal students by means of two open-ended tests, one
of which, the Uses, was found to be uncorrelated with W;;T -
QChild, 1965). Moreover, Asch's equ;imental results taken
. grom the field of social psychology, éhy not be genéralizab;e
to the British cultural or social setting, since the British
work suggested that the choice of arts and science may emerge
out of one's attempt to recancile one's perception of oneself’
to what he thinks others perceive bim to be; a hypothesis
which Butcher (196p) dismissed.

There are numerous examples showing many discrepencies '
between thé finding:of the Britiéﬁ work and those found in
America with.regard to personality interpretations of creative
achievements, but since the creativity-intelligence controversy
has not yet been settled, the creative process itself may be

* more wbrthy of attention. As a part of his inquiry into
originality, Hudson (1968) sought to examine the responses of
a sample o; Briti;h six formers to the Uses Test using a
different instructional regime from the one he previously used.

A number of unique responses to each object was presented to .

the students of the sample who were told that these responses
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to the test had béenvmade by famous meﬂ in arts and in science.
Upon a “subsequent administration of the Uses Test, he found
that the number of statistically unigue responses increased.

He tenééd to acknowledge, impliq}tly though, that potential
originality as measured by open-ended tests may be influenced
by_relevant experiences. Had thi implication of this finding
been pursued, the British work would have contributed more

than 1t did to the understanding of the process of originality.

Hudson continued, howéver, to favor an interpretation based
on differences in personality rather than intellectual processeé.

Building ypon révious research findings which related

ideational fluency to ginality {(Garwood, 1964; Barron, 1955,
1957, 1963), a line of inquiry was initiated by a group of
Amer;can psychologists advocating an associative interpretation
of the creative process. Maltzman et al, (1960) were interested
in facilitating "originalJtHinking," so they focussed on the
experimental manipulation of different instructional methods

as possible factors influencing productivity and unigueness of
assoclative responses to stimulus words. Maltzman et al (1960)
found that Sgeh members of a sample of undergraduates’were ,
encouraged to give differgnt asgsoclative responses to each of
25 stimulus words in each of five successive presentations, a
subsequent administration of the Uses Test showed that the
number of statistically unique uses given by the experimental
groyp Xwas significantly greater than that given by groups under

control or other instructional regimes. The five groups ,

were instructedﬁ;n the following manners, respegtively:(:gnxp
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was given the test list of 25 new stimulus words, Cp graoup
repeated their responses in five successive -Tists of the
same 25 words, Xp group received 5 lists of 1&% frequency
words, X, received high frequency words and X group, given
the same list five times, was required to produce different
associative responses each time. Since the task of respond-
ing to a stimulus word by giving an associate has no direct
gimilarity to thinking of uses for an object, these authors
sought an interpretation for the transfer of training from
the associative task to the uses task, based on the possible
influence of each instructional regime on the likelihood of
eliciting a unique response. on the basis'of this and three
variations of the Qame procedure, and “defining” originality
as the,increase of ‘scores on ‘the Uses of Objects, they con~-
cluded that the standard experimenta cedure of repeatedly
provoking different responses to the same stimuli was tQE\
most successful procedure, that originality varies as a
function of the number bé repetitioﬁs of the training list,
and that the effects of training persiét for some time.
(Maltzman, Bogartz, and Breger, 1958; Maltzmzn et al., 1960).
Expressing this relatioﬁ;hip in terms of a ﬁrobability gradient,
p;ovoking different responses to the same stimuli\will result
in a flattened g;adient. while asking the sub}ect to give the
same response will result in a steep graiient. That is, the

exposure to experiences conducive to the evocation of numero&&

. associates will increase the likelihood of eliciting less pro-

bable responses, thus the gradient of more or less probable responses
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will start lower and falls flatly. Training to give:.the same
assocliative response to a particular word resﬁlts in‘a“prob—
ability gradient that staéts higher and falls more steeply.
Considering the relationship be;ween the varied training
methods and the number of uncommon responses to the Uses Test,
it makes sense to interpret responses to the Uses Test within
the British arts and science contexts by the flatness and
ste;pness of the associative gradient of the arts and science
st;dents. Had this proposition been examined in England, this
might well have been the case. In all probability, however,
N and if stronger evidence on the predictivé validity of the
open—ended tests may in due time be found, the dearth of the
Br}tisb converger's original responses on the Uses Test may
well»be attributed to his training in sciences wheré acceptance
of facts and methods ié‘g;prerequisiuafor subsequent advances
(Drevdahl, 1956; Kuhn, 1963). This would leave unanswered the
question that Hudson raised: why should some students choose
to specialize in science and others in the arts?’ R ‘
k} Subsequent British research th;t sought to explore
factors underlying the choice of science as a career has con-
sidered, in addition to ability measures and interests, fa-
milial or environmental antecedents as possible causes (Butqher.
1969a; Hanrahan, 1972). Butcher and Pont (1968) worked with a
sizable saﬁple of Scottish University-bound second year high
school students to examine fagtors contributing to the choice

of science as a field for further study. » They classified

“their sample according to the probable choice of arts or

B
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( | science on the basis of students' marks in literary and
scientific first year secondary courses, rafings of scientific
and literary careers expressed on an essay;'and ratings by’the
class teacher of students' arts and sgiénce inclinations.

These two groups ‘were compared on a variety of variables among
which there were such‘environmental ones as number of brothers
aqd_sisters, position i family, father's occupation (claééifigd
as scientific or non-scientific), relatives who were scientistsg
ang aétitudes toward literary and scientific school subjects. -
No significant differences between the two groups were found
with respect to the first two variables. Students whose fathers
were scientists were:signifrcantly moré often scientists
(p<.05), and the science group had significantl§ more relatives
who were scientists than did the arts group.® With respect to -

-the“{:éipgs of school subjects, mathematics and science were

) the favourite subjects of the sciknce group, and English, French,
' and Latin were favoured by the ‘arts group.
Unfortunately, the Scottish study did not consider

environmental experiences of a manipulatory nature such as ex- .
perience with toys and mechanical tools which might be a ’
crucial fa&tor in fostering intereﬁﬁ in s€ience, and so stépped
short of exahining other possible origins of scientific inter-
est or a bias towards a science based curriculum. It may be
worthwhile, therefore, to'provide a brief account on such a
phenomenon denoted by mechanical inclination particularly in

ﬁ (En the field of applied scienéés. The complex nature of mechan-

ical ability was first indicated by Fryer (1922) who found that
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) individuals with a relatively low measured intelligence may

occupy mechanically orignteé jobs ranking -relatively high on

the occupational scale. The work of Verno; {(1947) in the
British Army during World War II showed that the structure of
mechanical ability changeé with training, consequently,
mechanical aptitude tests Qere less useful in pteéicting
success in mechanical jobs than were other ability tests. 1In

| a compréhensive test battery that Guilford (1947, 1948) used .

e

with American Air Foﬁﬁf officers, mechapical aptitude testsg
-were shown to be highly saturated with two factors, spatial
visualizatwon-;acquiring, retaining and reproducing a figural
pattern—-and mechanical informationw-acquirea’knowledge about <
| how things work. This should not be surp;ising, since it had
been found that in one of the leading studies on mechanical

-~

e aptitude that was Eonducted in Minnesota with juﬁior high school

boys, (1930) environmental items were included along with the
Minnesota Assembly Test. Bennett had experimented with a type
of Mechanical Compreheision Test,en the 1930's and 1940's, one
version of which had been- used in military selection iﬁ\Britain
in Worlg War II. Subsequently an improved vérsion was copy-
righted and 1nc6rporated in the Differential Aptitude Test ‘

(1947 onwards) and the name eventually changed to Mechanical

[EORNUNE

Reasoning Test. The rationale for such tests was well expressed .’

by Super, who explained:

“It'was‘recognized that experience or famil-
iarity with mechanical objects might well
play an important part in scores on such a

‘ i
L (; - 1 test, even at Eﬁ?ﬁ\age; the Minnesota study N

therefore analysed the relationship between
a number of environmental factors which
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" reflect of’constiéute differences in ex-
- -perience, either direct or vicarious, with

mechanical objects and processes. Two ex-~
perience items' showed positive correlations
with the assembly test: recreational intér-
ests (.23) and mechanical household tasks
such as electrical repairs performed by the
boy (.40)." (Super, 1962, p. 223).

4
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More recently, Hanrahan (1972) conducted a study with

sixth form British students which aimed at examining the re-

o e a Yot g ot e o i

lationship between childhood experiences and arts-science
specialization as ‘shown by their choice of the sixth form ‘ Z;
]

. ¥
courses. Among other measures, the latter.author used a Toy

Y

’

Questionnaire which presented subjects with a list of names of
)toys and asked stdﬁents'to check the ones they remembered as F
having played with. There were mechanical tools such as pliers
and wrenches for whose frequency of use by.a subject was to b;
rated on a 4-point mechanical tggl scale, and a, similar scale
derived for carpentry tools such as a hamﬁer, a saw, etc. In
addition, names of eight “old™ objects were presented, and
subjects were asked to check the ones they rem;mbered as played
with at home or elsewhere, subsequently two other 4-point B
gcales,w?re used on one of which the subject was asked to rate .
his father's interest in hié son's involvement with méchanical
things, whilé'on the other scale, subjects were asked to Eate
the mother's interest in‘that respect. Hanrahan derived six
scores from his sample responses to the Toy Questionnaiée.
These were the scores on siﬁ?suhrscales: basic tpy, toy imagery,
scientific bias, mechanical and carpentry tools, father's

interest and mother's interest. These six scores were calculated
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with several controls in mind' so that they may provide an

index of childhood experiences including parental influenceg, the
different amounts of visuali%ationvdemands reguired 1h maﬂib—
Qlating different toys, home scientific bias as shown as fpvor-{‘f

ing meghanical rather than non-mechanical toys, etc., However;

since 'the basic toy scale correlate& on the average about .80

@
L]

with the toy imagery scale, Hanrahan concluded that these two '
scales fweré’measuring the same thing,” and therefore he exclud-
tbe latter scale from his analysis. A problem was encoun-~ '
tered in determining a scientific bias score, resulting from
the fact that some parents.can afford more toys than others..
_This was overcome by the use of special formulae taking inton
account the proportion of mechanical to non-mechanical toys in )
the total number of toys that were available fof each subject.
The Toy Queg%ionnafre was proven useful in that arts specialist
and science speclalists wer?\shown to differ with respect to
exposure- to mechanicai objects in the expected direction. The
basic tcy scale and the scientific bias® toy scale, respgctively,
discriminated between the twa groups at (p<.05) level of confi—
dence, The difference between the two specialists' groups was
even greater on the mechaniéal and tool use scale. (p<001).
’ To return; now, to anotﬁer aspect of Hudson's work it
soon becamé apparent that the cognitive bias of the I.Q.
test‘did not show much promise in predicting the field of
Sudy among British school boys. Chenists, for4example, stood
out in that they “were often all rounders, with equal strength

in all parts of the test: verbal as well as numerical and

,,,,,
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diagrammatic. In this respect, their scores were like those

of eéonomists rather than thbse'oﬁ other sc%entisﬁé“ {Hudson,
1967, p. 45). These negative inséancéb or, as Hudson tended
to describe his work at tH;t‘stage, "ioosé ends." led him to
argue that tests such as those he used to measure simple skills
would not cgrrelate;Qith_complék tasks 'in-adult life. HﬁdgpnA

aséumed that interests may be crucial factors §2Jthe special-

L4

ization of abilities, as he states that : ‘ /

4

5
«
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“Intellectual abilities domngotexist in a
. vacuum, they evolve as a result of growing
~ interest in and devotion to a given line
of work” (QUdson, 1967, ,p. 47).

°
L}

In a sense, Hudson's speculation was in line with previous

.

British research. Earle (1947) maintained that “interests.may
determine %he direction in whichaabilities'will be inyested."
Bradford(l948) also, in one study, éoqgludqd that the strength
of interest in practical acfléities m;;‘oéérgome the influence
of pursuing a grammar schoér(cquése of a predominantly literary
nature. Despite all thé indications and Hudson'sown initial
observationsathat interests may be of considerable weight .in
predicting specialization, he did not use a standardized test

to measure interests. Instead, he used an autobiographical

'type of measure in which he asked his subjects to list those

aspéctg of the;rfiives which seemed inteiestingﬁ In describing
this measure in-the Appendixt‘ﬂudson admitted that ‘not a
single quantifiable'differ%ncé betwéen cohvergers and\divarge;s
could be found“\(Hudsoﬁ, 1567,‘p. 190).  Thus from a qualita-

tive analysis of his sampie's;autohiographies Hudson concluded

@
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that convergers tended to have practical :lnterast'e and di-
verqers' interests were generally cultural. ' .
Since interests are aspécts of persqnality.'\cohvergers'
and divergers” interests are tied to the personality type by
which Hudson char/?terized each group. ACCording to Hudson's
theory, convergers are innately inclifiled to specialize in science,
- diverdets in the arts. It follows that the choide of the
field of study \is determined by pexrsonal dex{eiopment. Hudson's
argtrnnent is to at‘effecé, for th specudg.ated that the distinct
personality ‘types of the converger and the diverger are due to
certain defence‘ meéhanisms generated in their early relations .
with parents. The di.verger comes from families .in which Lparents
are warm, accepting, less authoritarian, and place less emphasis
oh scholas?ic achievement: The converger's parents are.re-k
latively distant and emphasize specific achievements. If we

are to accept Hudson's theory on the origins of "scientific|and

literary interstsg, we shoulé look for evidence elsewhere in

-
i

the literature.

Some years before Hudson's wgrk had started, Roe (1957)
\
developed a theory on the origins of interests and some years
! )

PR

later she sought" to test one part of her theory in callaboration

with Siegelman (1964).' The core of Roe's theory was Bhat

v

ot

. vocational inclinations may be determined by uncohscious ten-
dencies to satisfy certain needs originating in the interaction,

between different types of parents and their children. They

hypothesized a six \fold circilar model for the types of parents,\

1oving, protecting, demanding, rejecting, neglecting, and casual;

|
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and agsumed that parents of the type that can be described'by

the first threk categories foster person-orientation in the

N *

child, and parénts of the type defined by the last three:
categories foster non-perscon-orientation in the child.v Their
samples were selected from two vocational groups which were
thought to reflect persc::n-non-person—orientation, 24 malg ‘and
25 female s;cial workers, and 22 male and 23 female énginegrg:
in addition to another sub-sample of 142 senior c’:ollege stu-
ents. The antecedent variables of child-parent interaction
patterns were assessed by recalled childhood experiences and

a semi-structured interview. The dimension of person-non-

person orientation was measured !;y sc;ores on five instruments.
'Eighfz items to measure the subject's preferences for activities
weight'ed with respect to the amount of 1pterpe{:sonal inter-
action in selecting anoccupation, the personal interest

inventory to measure curiosity about persons gnd the desire for ‘,
emotional contact with thgm, Cattell's Contact Personality Test
(CPF), and the A Factor ‘(Schizothymia) of the 16PF were utilized. '
The purpose of the study was tw?-fold,r first, to axaminé whether

the latter measures would differentiate social worlggf_s and

n

~

engineers in the expected direction c:n the dimensidn of person-
non-person-orientation, and second, to determine if pefscn-non-
person~orientation of these two vpcational grc‘mps would be _
related 1:6 their recallgd childhood expgriepces with thei{
parents. With respect to their nfirst hypothesi;, Roe gnd

Siegelman (1964) .reported that:
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“ . . . it seems clear that engineers and
secial workers do differ in their general
orientation to other persons, as was as-
sumed” (p. 47)..

/ vl )
- .

As to the relationship between "person—non-pegson—

orientation to childhood experiences, these authors stated:

"There is limited support for the hypothesis™
as applied to the men, but it is in the
direction of the exception rather than the
general rule. That is, that some with early
unsatisfactory experiences would become
person-oriented in an attempt to find what
had been lacking. The male social workers.
had significantly less closeness‘to their
mothers than the engineers.” (p. 48).

“Of the antecedent variables of the childhood experiences,
only loving-rejection and overt attention were Shqwn to be of

a reasonable %edﬁ:tive value of the person-non-gerson-—orienta-—
tion dimension. However, Roe and Siegélman wafyd against
generalization of their resul’ts in making vocational predic-
tions and recommended that the statistically significant factors
should be ;_;iven different weights depending on ut\he life history
of each individual case. In view of Roe's and Siegelman's

reservations about their results, Hudson's statement with

~---regpect to warm and distant parents and theii- products of the

arts specialist and scientist, respectively,, ‘did not in fact
add more than an affirmation of these authors' doubts about the

'generality of their results, to which Hudson had made no direct
- R »

'

reference. J

We should consider, therefore, the choice of an interest

*
¢

inventory yvhich might have been used for Hudson's study. The
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question that one must ask in this 'connectiox; is, had Hudson
used a standardized interest inven'tory, what would it have been
like? It would appear i:hat there was not ONe standardized
directly in England when Hudson conducted his reseafch, there-
f‘ore, he had to devise all the instruments he used to probe
the personality of his arts and science groups. However, there
were several well developed American interest invehtories which
he might have used. ‘ .

%rhe Strong Vog\ational Interest Blank is a well examined
interest inventory. :i:t measures interests in 47 occupations,
and its items simply require 'like' and 'dislike' responses,
yielding normative scales which makes it am;anable to rigorous
ranalysis. In fact, the SVIB may be one of a few instruments
that fits into the framework of Hudson's_ theory, allying arts
and scie;we specialization and potential originality. Teman‘sx
(1959) qgifted chifldren who were, at x’nid-—li,fe, physical scien-
’tists, engineers, and medical biologists scored the highest on
the scientific and mathematical interests and the lowest on
the 1itérary ones. In addition, work with the SVIB has shown
that its interest scores aré remarkably stable over rather long

periods. But the fact that it was standardized on occupational

groups of adults could make it unsuitable for squects under

.

the age og 17. ..,
. Another interest inventory'which could have been used

by Hudson was the Kuder Preference Record,® It c’q&xsists of 160

tr)ingdic forced choice item; which measure 10 interest areas

whose vocatiocnal significance compared to the 3VIB, is debatable,
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lzation. Butcher (1969a) found that scientific, mechanical,

and the ipsativity of its scales has been for a rather lbnq
period, a drawback. Much work, however, has been done with
the KPR the results of which helped in improving subsequent
forms. Unfortunately, it was Butcher (1969a) but not Hudson
who used formC of the KPR with Scottish secondary school
students in a large scale project aimed at identifying factors
coqfributing to the choice of science as ,2 field of speéialv
clerical and nusical‘interest categories on the KPR, among other
measures, to contribute substantially to the emergence of a
bipolar factor he designated as a science-orientation factor.
The 'Guilford, Schneidner, Zimmerman Interest Survey
vyields two scores, one score for liking the activity as means
of earning, the other for liking th; same activity intrin-
sically or ‘fs a hobby. Ong dould argue that it would be
interesting to see how the second score would behave with
scores on the open-ended tests, (which Hudson favoured at a
later date) since there is evidence to s'uggest that clever
school boys who are inclined to science have intrinsic liking
for 16F (Edwards & Wilson, 1958). To. this writer's knowledge,
the G5Z interest survey has not been used in regearch sthdj:es
with Canadian or English samples to suggest any hypotheses.
I-iol];and developed tl;e Vocational Preference Inventory
based on a theory matching personality types to vocational
interests. It yields a persqnal profile of six interest |
categories or personality typesy Realistic, Intell;aé:t:ual,

Social, Conventic;nal, Enterprising and Artistic. Since the

©
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HVPI yields profiles, its results lend themselves more readily.
to qualitative rather than gquantitative analysis.

Since Hudson did not take trIe inaitiative to use ’one of
the well tried American)‘ interest inventories as did Butcher,
and since he stressed that arts-~science distinction is a char-
acteristic of the British educational context, it is not un-
likely that he w'.ould have used Sandall's Factorial Interest
Blank had it,been available when Hudson colléced 'his research
data. Sandall (1960) developed the FIﬁ ‘on a British sal"mple of
secondary school pupils, but it was published and made a:rail-

°

able to users in 1967. Since the only reference to Sandall's

interest inventory is the author's Ph.D. thesis, it is still

in a trial stage and, to this writer's knowledge, it does not
seem to have been used by many researg\:hers. " Reviewers of
Sandall's im-rentory tend to rate it lowly compared to many well
tried ones. It becomes important, for ti'xe gresent-work,
however', to examine its construction and the au{thor’s defence
of-his test. - . '

Sandall (1960) construcéed the FIB to satisfy a need
then felt inﬁ England for an interest inventory for fcounsellors
a:nd' reiearch users. Initially, he developed a sort of a try-
ou£ interest inventory by compili!}g 378 forced-choice items
with paired comparisons and classifying these items into 28  ~
interest categories (judged by his owd experience) . He ad-
ministered this initial interest form to a sample of 254 boys
and f‘i?girls, British high school‘studex}ts aged“ll to 16.

Intercorrelations of the 28 interest categories for the boys

and the girls were factor analysed, separately, using Thurstone's
. y

-
- - “ VORI,

1oa, .

A

e

A




61

2
centroid method Then a combined correlation matrix, formed ‘
fr)om the average correlation coefficients of the two cor-

.relations matrices for boys and girls, was subjected to a

" guartimax analysis. According to Sandall, the factor struc-

¥

tures which emerged in the two analyses showed no fundamental
difference. In total, eight interest factors were identjified,

these being: \

(1) Rural-Practical (5) Athletic S
(2) |, Social-Display (6) Literary \

(3) Humanitarian . (7) Aesthetic v ?
(4) Entertainment (8) Scientific-Mechanical

Sandall (1960) compared these eight categories-to those
-

found by Guilford (@Quilford et al, 1954) and found a close
similarity between the British and the American interest
categories, as he explains: . A

"0f Guilford's twenty-five factors, thir-

teen can be identified with reasonable

“certainty in the two English analyses;

the eight fields of interest derived from

the latter have theix counterparts in the
Amer'ican factors™ (p. 277). o

Again, since there is no other source of information_
availalile on the reliability and validity of the FIB other than
this reported by its devel;per, we can only acceét the FIB at
j;ts face value. Sandall (1960) reports a mean test-retest’
reliability coefficient of .903 over a four week interval.

B
According to the manual, the FIB is valid in as much as it has




g~

\ 62

»

been able to predict the choice of arts and scienc:e courses at

one and two years intervals, but no validity coefficients are

reported. - .

A number of studies have suggested that scientifig¢

interest makes its appearance at an early age. When one
considers that many events take piace in e;rly childhood,
it is pos/u.h{e that the toys available to young children,
children's pfeoqcupation with some of them,- whether in tekms |
of object-investment of libido, or as a reflection of' varidbles
in a family constellation,’ may be the precursors of later‘
interests and attitudes. MacCurdy (1956) found that crafts
and carpentry, repairing mechanical things and photography were
common leisure time activities among science talent winners
who excelled in science during their college career. Zim
(1940, 1949) observed that early interests in chemistry sets,
eleoﬁricity and radio, motors, and first aid are potential
sources of §cience interest among adc’>le.=:.<:ents..."‘j Holland (1962)
found a considerab}e agreement between recalled artistic and
scientific hobbies and sopres ‘on his Vocational Preference
Inventory among a largg sample of those who success}-fully passed
the NatnipnaLMerit Examination of 1959. As we have seen above,

Hanrahan (Hanrahan, 1972) using a sample of Englisfl sixth

‘formers, developed a toy scale for measurement of science-

orientation. A lengthy list of toys was culled from many

sources. Extegnal observers rated each toy on the amount of

mechanical skill required in its use, and each toy was given -

its scale value (0 to 3). When placed in an extensive battery
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.

of scores derived from tests and questionnaire items, the toy

_scale loaded hi;ghly on a factor which Hanrahan labelled science

orientation. This scale méy provide a useful adjunct to

attempts to trace the early development of scientific interests.
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Summary ’ . /

S L ot

Thus, Hudson's work which rose from an initial study at
university level or beyond of arts and science ‘specializatioxg,

led him after a publication of Getzels' and Jackson's text to

< examine with high school students the performance on open-
ended vs. closed tests. From this and other less quantified ) *}
studies, he ar.rived at some conclusions permitting a class~ %
ification of high school studénts ag convergers and divergers.
‘ When this cla?sification was checked ag'ainst their proposed
special‘izatio;a at the upper level of the high school and

university he concluded that divergent thinking, to use Guil-’

" ford's original term, was. more likely to be found in the arts %
students than in science students. Per contra convergers og:.
c-onvergent thinking was more likely to be found among future
scienc;e specialists. It has been shown above that Hudson

. 2
ignored a great deal of relevant evidence which was readily

available in North America on the relation between interests’, /

ability, personality structure and future occupational choice.
Whilgt accepting that Hudson's statements might well &
\ be, true of English sixth formers, the degree of generalization
to other popﬁlations was unknown. Butcher had.suggesteq that
it would be worth while trying Hudson's procedures with popu-
lation samples of different levels of ability and with diffézant

j ’ . )
{‘ ‘ cultural backgrounds. In order to take advantage of Butcher's ,
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' f
suggestion in a North American context, some North American

tests might be substituted for English tests. Having noted,
. that Hudson had not used standardized interest tests, it
becomes obvious within a North American framework one sho\\xld
“incorporate such a tést and preference might well ‘be given
to one produced in England‘ and which was available for Hudson
but was not used by him (i.e. Sandall's interest blank).

Occupatidnal choice or curriculum specialization prior

2. -
to occupational choice is not something determined only in

/t;he final year of high school. The roots go much deeper.

Interest tests give information of a personal nature preceding
high school experiences. To go back beyond this to even earlier
origins would demand the use of some such scaaleosl as those pro-
vided by Hanrahan under the heading of Toy SBcales. But
curriculum specia}.izaf;ion 1eé\ding to occupational choice might
also be determined by the courses available in high school,

and of a student's acéess to them; Interest in such courses
might also bé coloured by attitudes to them, and to theilr
teachers, either projected into the future or based upon pre-

vious experience.

All ¢f the foregoing suggests that as well as using the
bl .
conventional means of Hudson, of Child and Smithers, for at--

-~

?

tempting to recognize such convergers and divergers, i.e. from
a single intelligence test score and two scores of DSU and DMU,
information derived from an interest test, an attitude to

school subjects test, and a toy scale might well be included in

any Canadian replication or extension of Hudson's original work.
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Chapter 4 L ;

. Hypotheses and Methodology

‘

1. Hypotheses

While ré\seafch studies cited in the review of the )
literature have indirect bearings on Hudson's work in England,
they fall short of indicating the form in which hypothesges for
t;he present study should be stated. One reason, perhaps, 1is
that Hudson's methoaology was uniquely different from that em-
ployed by most of the studies which dealt with the- signifi-
cance of th% difference between scores on the I.Q. test and ;
open-ended tests. Findings of the studies that directly

replicated Hudson's work have been equivocal. With British .

secondary étudeni;s, Povey (1967) found a strong relationship

between convergence-diveigence dimension and the choice of arts

and science three years l;al;ei'. Mackay and Cameron (1968), ‘
however, using a sample of ﬂrst year Scottish undergraduates,
found that, that relationship held for students who were de-
cided on their cholde, and disappaared among those who were
‘undecided. Cropley (1968) found iio relationship;between the
choice of arts or science and convergence-divergence dimension- ) -
among Australian secondary stu;ents,, whereas Australian

university science graduates were mostly divergers (Cropley‘,

Y

1967) .

vt *

It would appear that such a relationship may be influenced
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by other factors, Lytton (1971) suggest‘ed that teachers' and
peexrs' influence may contribute to the choice of specialization.
‘Hanrahan {1972) observed that parents' literary or scientific |
interests, as perceived i:y sons, may' foster the inclﬂ\atfon

to either field, ar'xd found‘a relationship between cc;nvergence-
divergence difension and the choice of the course of study .
Number of relatives who were scientists was related to ex-
pressed and inventoried spientific interests (Butcher, 1969a).‘
To tpis writer's khowledge there has not been a study which
controlled for all these factors togéther whiie, using Hudson's
.procedure of classifying convergers ar}d divergers. It is not
unlikely, therefore, that the lack of control of the effects

of the above mentione;d variables may have led to the inc‘onsist—
ency of the findings of the studies which attempted'“tb\zjeplicate
Hudson's work. It is also not unlikely, as éropley tended to
conclude in his Aus(tralian astudies, that the guality of science
teaching in Au!stx:aliax‘-xl universities may be better than that of
science teaching in England, a variable which is related to . the
basic characteristics of a rpaﬂnrticular educational system.

The three replications of Hudson'svgi:k mentioned above,
hov;ever, have used the actual choice of ai:ts and science as a
criterion against which to validate convergers-divergers
dichotomy. One would assume that Mackay and Camex:on's un~-
decided students on their actual éhoi_.s:e were subject to con-—
flictiﬂg inclinations toward arts and science. That ability °

is not the only crucial factor as the student is called upon

to make a choice is supported by Burt's contention that

e e s s
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academically oriented students whdhdo well ix} literary could

do as well in practical courses. ~‘ ‘it may be legitimately
assumed then 'tha;. had Mackay and }:a}meron's“undec.ided students
been presented by an attitude,meaSure toward arts and science
academic subjects they would Have expressed their emotivé re-—

actions uncontaminated by other factors which may influence

*

the actual choice.
In the present study there is no actual life criterion
against which to validate a convergence-divergence dimension.
The criterion measures used were self-validating ones, namely,
scores on-tan attituc'le measure toward eleven arts and science

school subjécts:, Sandall's eight interest scales, and two

scales measuring the frequency of recalled childhood involve-

" ment with mechanical toys. None of these measures has been

"tried with Canadian samples, hence, no findings are available

to suggest any hypotheses. Thus, hypotheses for this study
may justifiably be stated in a null' form, yet this would ignéi:e
much of the theoretical symmetry shared by this inquiry and

previous research.”

ey

Sandall found that the Factorial Intereg/t Blank measures.
factors common 'to the British and North American societies. He
also found, from records of moré than 400 British secondary
students, that those who were inclined to arts subjects had high
scores on the LIT “sc;:ie, and low scores on the SCI scale,

whereas students who chose Scientific and technical subjects

. had high scores on the scientific interests scale and low scores

on the SOC and ENT. Thus, it may be antjcipated that SCI , LIT,

t
v

‘2
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and SeC scales would discriniinate convergers and{diyergers.

Since, at best, the relationship between the independ-

-
. I3 e

eht variable and the three sets of the criterion variables
would cqncomitantiy validate 3 convergence-divergencg\dimgns%on,,

one may entertain some hypotheses which may be obviously in- .

dicatéd. These hypotheses maé\be atated. v

-

®
<

e - Convergers and divergers will be .
differentiated on the SCI, RUR, SOC,
LIT and ‘AES scales of Sandall's In-
eregt Blark., -~
Z. - COnvergers and divergers will be

" differentiated on the  attitude
* measure toward SCIE, PHYS, MATH and .
other school subjects. )

3. - Convergers and divergers will be

- o differentiated on the measure ,
. of the frequency of recalled toys . ~

! they have played with as children. .

[3

4. - There would exist a bias for conver-
' gers to choose the -further study of ‘ v
science subJects, and for divergers .
. N to choose arts subjects.. -
. 5. = There'would be no difference in the
. g .proportions of divergers/convergers
who wish to go to a university at a
.1ater date. ‘ .

< . 6. - There would be no ‘Felation between

» . -convergers/divergers and socio eco- )
‘. nomic status of the parents. -

2. ﬂesh°§ - n

' In applying Hudson's proceste to a sample of the
Quebec achool pOpulation, two open-ended tests identical to
his Were used, Meaning of Words and Uses of Objects. ’'The

) .
dntelligence test used was one readily availaple in Canada, .
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suitable for the age range of the student$§, aqd containing

" items of verbal, numerical and spatial content. This was the

-

Henmon-Nelson test of mental ability, (Form A} for grades from
6 to 9, with time limit of 30 minutes, vhichyields a total séore._

Scores on these three tests were treated according to

. /
Hudson's p;bcedure 86 as to place students on a divergence-

1

convergence continuuﬁ (independent variable). " This involves-

differences between standard scores on the I.Q. test and the ;

_two open-ended tests combined, then grdﬁing these differences

A, B, C, D and E in the proportions of 1:2:4:2:1. Since the

present expe;iment was conducted under different conditions
from those of the British work, it was necessary to hesignaé;
the dependent variables aécordingly. Oné such variable used
in the present, Canadian study, was the attitude toward academic
subjects instead of thg actual choice of arts or science
courses made byistudents in Hudson's work. Two additional
dependent variables were included, Séndall's interest categories
and Haﬁrahan's toy questionnaire (Appendix 1). ’

‘ Sampling from tﬁe Quebec school population proved*to be
difficult because of its heterogeneous copposition (Hanrahan,
1970). However, it was thought that a sample for this study

.

should be drawn from the ninth gradespopulation at which level

_the choice of academic subjects is made. Ideaily,_the sample

should be representative of the two denominational school
systems in Quebec. This was not possible because of  the
different languages of instruction, qenerglly English in the

Protestant system and French in the Catholic school system.

ety T i b o W bt e s i oty e o -
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A sample of 150-~200 was sought. It was not possible to
obtain such a sample of boys in a single school, so testing was
conducted in two schools, one a Catholic High School and the
other a Protestant High School. After the rejection of in-

complete protocols (due to absences during testing sessions) a

sample of 137 was secured (87 Catholic, 50 Protestant). 1In

the former school, testing of the whole sub-population was done

in the auditorium, in two testing sessions on successive days,
each session lasting for appraximately two hours and thirty
minutes. 1In the latter school, children were tested by class,

each class requiring more than one visit to complete the test-

‘-ing. Anonymity was secured by distributing numbered éérds,

-

each student retéining his own number throughout.
The order of testinq’was:
1 - Henmon-Nelson {(closed test)

kS

, (Break)

N
I

Uses of objects. (open-ended)
3 = Meanings of words. (open-ended)
(Break)

Attitude measure

Sandall's Factorial Interest Blank.

4
5
6 - Hanrahan Toy Scale. . .
7

Information Blanki

It will be recalled that Sandall's Interest Blank was

<
standardized on a sample of British secondary school pupils #f
‘ |

the same age as Hudqgh's samples. Somé additional reference

should be made to the Attitude meaqpre,(ﬁ. above) and to the

¢

- -
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'
Toy scale (6, on the preceding page). ' .

The attitude scale used in this study was constructed
along the lines of Osgood's (19659 Semantic Differential )
Method. ‘ This method was based on a theory advocating that
people attach certain meanings to different objects through
associative learning, and these heanings can be measureq on
scales ,anchored by various polar adjectives (opposite in .
‘meaning) . ~ Factor anaiysiné'a numbef of such polar adjecfives,
Osgood et al’(1965) found that three factors accounted for
most of the semantic loadings, one was called an evaluative
factor deriving most of its high loadings from polar adjectives
such as go;d-bad, kipd-cruel, etc., another was labelied a
potency factor defined by adjectives as, hard-soft, and an
activity factor loaded by adjectives like, fast-slow, excitable-

calm, etc. More commonly the semantic differential method is

n

used- as an‘attitude scale.
| In'cons;ructing an attitude scale for this study to
measure emotive.reachions to school subjects, ten paifs of"
\polar adjectives, mostly from the evaluative category, were
selected. These ten pairs of polar adjectives were arrdnged
at opposite ends of seven-point scales. This was done for
’é;ih of eleven schoollsubjects. The“respondent's task was to
rate each school subject according to how he percieves it or
feels toward it at thevyoment by Plac%nq an X soméwhere 310ng
each Qf the ten gcales. Reséonses-were converted to numérigal
quantities by assigning a écore of 1 for an extreme neqativé

to a score of 7 for the extreme positive on each scale. For

s
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each school subject, sub-scores on the ten scales were summed
up to givé a total scére of a range from 0 to 60. Using the
Semantic Différential Method with 135 subje%ts; Tannenbaum
{1953) reported an average reliability coefficient of .91 over
a period of five weeks interval. Like any attitude measure,

the SDM shows a moderate validity. Pace (1950) found cor-

' telations of .40, .37, and .33, respectively, between attiﬁudes

toward musié, art, and literature‘and actual ;hgagement in
these activities.

+The Toy Questiqnnairé used in this experiment was
borrowed from a study by Hanrahan (1972) which he had conduc?ed
with sixth form British students, mentioned earlier in this
paper. It consigﬁs’of six -sections. The first comprises 50
toys (basic toy scale) weighted for mechanical content and the
subject was to check all the toys he could remember as having
played with as a child. Two four-point scales were employed,

~

on one of which the subject was to Tate his recalled frequency
of use of mechanical tools, p&iers, wrenches, etc., on the

other he was to rate his recalled frequency of use of carpentry
tools, saw, hammer, etc. The fourth section consists of eight
'old' objects and the subject was 80" check those he remembered
manipulated as a child at home or elsewhere. The last two

sections involvdd two four-point scales and the subject was to
rate his father's and his mother's interests, respectively, in

their son's involvement with mechanicai?objects.

Ay

As was mentioned,earlier, in Hanrahan's study, six scores

wére derived from the Téy Queéﬁionnatte: basic toy, toy imagery,
4 |
L}
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scientf%;c bias, méchanicél and carpentr; tdols, fatﬁe('s 1
interest and mother's interest. Of concern for thé present
gtudy is the relationship between eér manipulation of
mechagical objects pnd scores on the co vergence-—divergence:~
cont%?uum. Of the first three scales, mentioned, the basic
toy Qad the hiéhest reliability, .84 over a period of éwo
weeks interval, and had a ‘considerable share in discriminating
between Hanrahan's arts and science specialists groups.
Therefore, it was decided that the basic toy scale would satis-
fy the purpose of this‘%tuéyl "Morepver, since spme toys on
that scale are more mechanically important than others, con-

sequently, 22 such toys were identified and accordingly each

was given a weight of either 1, 2, or 3, thus yielding a

- _potential score range from 1 to 46. No attempt was made' to .

¢

ei&ract}other scores from -the baéic toy scale, since it was

felt that their inclusion would not. add appreciable ipformation.

N




Chapter 5

5 Results and Discussion

/
As the data were to be processed by means of standard

programs using the McGill computer, the data were entered on
. ‘ cards, two cards per individual. Each card bedan with a Q’X‘
three digit serial number and a one digit card number. 6n"
card 1 were entered in 16 columns the results of the Sandall
Interest Questionhnaire, followed by the test scores on Henmon
Nelson Form A, Megning of Woras,Uses of Objects, and the
. sum of the latter two as a Creativity Index. This was

followed by attitudes to various school subjects, énd a coded

entry to indicate extreme convergers, extreme divergers and

the approgimately middle 80% of all-rounders. Subsequeﬁtly,

a score on the Toy Scale was added..'Cafa 2 entered theg
responses to the fifty item toy scale, and certain other in-

fofmation, sucﬁ as school options of futuré courses, whether

- the boy hoped to proceed té university or not, father's SES,

mother as working orlnot, position in the family, the number
é : of brothers and sisters. The data from both cafds were
s collected as complete files , }eproduced as Appendix 2.

In this chapter a number of analyses will be reported

before providing answers to the six hypotheses stated in the, )

preceding one. (A summaryobf univariate gstatistics on Sandall's

(' interest scalés and the éhree reference variables, INT, DSU,
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( - bMU, and the composite creativity score comprising DSU and

DMU along with intercorrelations of these variables, will be

displayed. The relative importance of each of Sandall's

. interest measures iq predicting scores on the iNT measure,
DSU, DMU and the~Creativity index (DSU+DMU) will be examined.
This will be followed bf an examina;ion of the uqderlying
'linear combinations ofkthe two reference variables }Intel-
ligence and Creativity) and Sandall's interesgt scales. Then
attitu?e scales to school subjepts in relation to INT, DSU,
DMU, and the composite creativiﬁ? scoreé(bSU+DMU) will be
consideredlfor the same foregoing analyses.'lThen Hudson's
procedures of the identification of convergers and divergers
will be examined by meané of a comparison of all variables'

;
E mean values for the five categories of a convergence-diver-

4

gence distribution. This will be followed by the results of

a discriminant analysis and an application of Q techniqﬁe

factor analysis. Finally, an examination of the six

o s g

hypotheses of this study will be provided.

Analyses with Respect to Sandall's Interest Scales, INT, and

Creativity.

Mean scores and standard deviations for the 137 boys

B e s ben

on Sandall's interest scales, the intelligence measure, and
N . Ay
the two open-ended measures, separately and combined, are

W e

shown in Table 1. Table 2 shows the intercorrelations among
‘ k the same variagbles. Of 28 correlation coefficients among the

(~' interest measures, 19 are significant (r = .16, for 135 d4f),

- S SR : Eore

il

w4 w




TEm e W A

v

77

. TABLE 1
MEAN SCORES ANb STANDARD DEVIATIONS FOR 137 BOYS ON SANDALL'S

EIGHT INTEREST SCALES, INT, DSU, DMU, AND THE CREATIVITY INDEX

(DSU + DMU) .. .
Variable - ' Mean Standard Deviation
. =
* RUR , 10 . 47 2 . 86
soc / 9 . 82 3. 41
! HUM 7. 29 3. 42
ENT 12 . 82 3. 28
PHY. ' 13 . 69 ) 4 . 37
LIT 6 . 78 3.03
AES 8 . 70 3. 35
SCI : 11 . 26 : 3.75
INT 50 . 37 12 . 57
DSU ‘ 11 . 937 4. 52
DMU 9 . 67 4 . 54
CREAT “ 21 . 61 7 .33
Legeny:

Physical INT = Score on Henmon-Nelson
Test of Mental Ability

RUR = Ruoral (Practical)b PHY

S80C = Social LIT = Literary DSU = . Score on Uses of
. - - Cbjects Test
HUM = Bumanitarian - AES = BAesthetic DMU = Score on Meaning of
: words Test '
ENT = Entertainment SCI = Scientific CREAT =Sum of DSU, DMU
, (Mechanical)
f
i
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TABLE 2 "
INTERCORRELATIONS AMONG SALDALL'S EIGHT INTEREST SCALES, INT,

DSU, DMU, AND THE CREATIVITY SCORE

[y 3 - =z

R

SOC HUM ENT PHY LIT AES §SCI INT DSU QyU CREAT

J - . cmmbwem sk e m pae e e

UR —.Qz -.05 -.20 -,27 -.19 ~.23 -.39 -,15 -.12 ~-,04 ~-.09
soc -~ =-.09 .13 .26 -.12 .20 -.70 .0l .12 -.02 .07

HUM ~ -.59 -.24 .07 -.11 .05 -.27. -.22 -.01 -.14
ENT ‘- . ,31 -.,22 -.12 -.20 .15 .08 =-.13 -.03
PHY -~ -.45 -.23 -.29 .08 .09 -.09 .0l
LIT - A -~ .07 .16 .00 -.11 -.05 -.09
AES - -.23-.03 .09 .19 .18
ScI ‘ : - -.01 -,06 .11 .03
INT < - .56 .28 .52
DSU : - e
DMU | - .81

3

and 15 of-these are negative. Seven of eight interest areas
are independent of the measd;e of intelligence but Human-
itarian interests are inversely related to this measure.
Thére(is a significant correrétion between HUM and the test
of DSU, and a signifiéant correlation between AES and DMU.
None of the other inte;est measures correlate with these two
variables DSU and DMU.f Thus, in general, Sandall's interest

measures are independent of the measures of divergent think-

"ing (DSU and DMU) and of intelligence. However, the intellji-

gence measure and the two open-ehded tests are clearly
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correlated. While the correlation between, the latter two
measures is only .3, similar to that previously rePOfted by
Hudson for samples of clever fifth formefse these two
measures combined correlate as highly as .52 with the intel-~
ligence test results. ‘

In order to further examine the relation of interest
scores with the intelligence measure, DSU, DMU ar:d the crea-
tivity index (IBSU-&»DMU), multiple regression analyses were
gomplet;ed. These 1last four dependent variables were entered,
one at a ti‘n{ng, as critéria to be prediiggdyfrgm interest

scores. As can be seen in Table 2, ,t’fie highest correlation
- T

. TABLE 3
CUMULATIVE R AND R® OF THE INTy MEASURE (CRITERION) AND SANDALL'S

INTEREST SCALES (PREDICTORS).

Variables ' Cumulative R Cumulative R?
HUM . 269 .072
"RUR * .300 .090
soc . .315 .099 e
AES | : 324 ‘ .105
ENT ‘ : 335 ) 112
LIT .338 114 -
. PHY - .346 " o.119 '

SCI . 349 .122

D kb

o
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TABLE 4 ‘
CUMULATIVE R AND R’ OF DSU (CRITERION) AND SANDALL'S INTEREST
SCALES (PREDICTORS). ,
Variables " Cumulative R Cumulative R? - 4
HUM ' .215 .046 ' 7
soc - .239 - .057 -
LIT 252 ‘ .063
RUR .266° .071
s * . N
ENT ‘ I .288 .083
PHY .292 o .086
sc1 ' .294 .086 |
{
,_% ? ‘
|
TABLE 5

CUMULATIVE R AND R¥ OF DMU (CRITERION) AND SANDALL'S INTEREST

SCALES (PREDICTORS).

3
B ek A e it i

Variables ] Cumulative ;? Cumulative R? i
AES " 193 .037
, ser | . .248 ( .061 |
Y ope s .264 ©.069
ENT C 280 g .079
RUR .298 .089 a8
HUM 307 .094 , ' "
PHY ,l .318 ©L1el
soc - S 318 L .100




. : ! TABLE 6
'
(F) CUHULATIVE'R AND R* OF THE CREATIVITY INDEX (CRITERION) AND

r ) SANDALL S INTEREST SCALES (PREDICTORS).
Q a T - -
Variables Cumulative R Cumulative R?

AES .176 . . .031

"

HUM | .214 .046 [P
ENT .240 | .058 SN

. LIT .269 .073 L
RUR .295 .087 e
SCI .316 - .099

PHY : .324 , .105
soc ‘ .326 | .106

of interest scores with one of the variables (though negative}(
is that between intelligence and Humanitarian interests, f
though both Share only‘7 per cent of their variance (Table 3).
Vériations in the remaining seven intefest scales contributed

‘ only 5 per cent more of their variance that is Ehared with

the intelligence measure. This offers confirmation of the
statement that the. relative preferences of the interest

activities included in Sandall's Interest Blank are virﬁual;y

s

independent of the type of abilities measured by the intelli-

gence test. “Uses ofuobjects” test (DSU) behaves in a

.similar way--the HUM scale being the only interest scale to

correlate with DSU, and multiple R doesfnot increase '

y .
O

o appreciably with the addition of other interes; variables. -

|
v ; o

!

|
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As expected, AES coﬂtributes the most to the multiple R of
interestﬁvariables and DMU ("Meaniné“of Words™ Test), and
with the creativity index (D;UfDMU). No éingle interest
measure accounts for more than 7% of ﬁﬁ% variance of the
criterion measures and all interest measures together

/
account for less than 12% of the criterion variance.

v

It is desirable, however, to explore in another way
N .

these vériables' reiative coherence with one another. S;nce
there is no strong evidencelto,indicate the factor structure ‘
the variables included 4n this study would yield, it will be
quite sufficient at the outset to employ an exploratory

method of factor -analysis to éxamine the extent to which they
could be simplified; in otﬁer words, to explo?e through
rotation, the proportioh of variance accounted for by their
simplest possible clusters. To accomplish this a principal
axis factoring of éigﬁt interest‘tests plus intelligence and
creativity scores was conéucted with iterations following.
‘adjusted communalities. Epe operation of the computer
programme used was as follows: Intercorrelations betwan the
ten variables were calculated with unity in the diagonal, and
the matrix was subjected to-analysis during which)more than

25 iterations were perfofmed.’ The analysis ylelded lOFfactors
ofdwhich only four with latent roots greatér than unity were

. P
retained (Guttman, 1954), and these were rotated by the . .

Varimék procedure (Kaiser, 1956).

@

Y
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TABLE 7
: !
UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, INT,

AND CREATIVITY (USING 1'S IN THE DIAGONAL).

Variables Fy F) Fy Fy h
Ruiz“ Co-s24 7 & 283 .l -.219 0 -.209 431
sac .728 -.452 139 -.058 757~
HUM =413 -.472 ° 104 -.338 f.518
ENT .549 .412 -.376 .344 .732
PHY @ .521 131 -.315  -.256  .452
LIT ~-.306 - .227 .339 .582 .598
AES :141 -.184 322 .1s .170
sCI -.677  ° .405  -.016 Y 073 e28 -
INT .231 .414 349" o025 348
CREAT .221 .487 .742 .263 .906

Per&entage
Gf 40.1 24.1 21.9 13.9

Variance ’

An examination of the four Varimax rotated factors-'
. .

reveals that factor 1 is highly {loaded on SOC, SCI, and RUR’
interest scales (only loadings of a minimum of .6 were
considered significant). While the polarity of this factor
appears to be indicated in as far as RUR and SCI interest

r \ -~
scales may represent one pole and SOC may represent the other

pole, an inference as such'should depend on the degree of

resemblance between SCI and RUR interest activities. Factor 2

o i s i cmp et ok A 1y
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‘ ¢ TABLE 8 K

’ oo vl

VARIMAX ROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES,

INT, AND CREATIVITY (USING 1's IN THE DIAGONAL).. o
Variables . P Fa Fq Fy
¥ .
RUR -.620 " -.165 -.082 -.111
soC » ".853 .023 .006 ;.171
HUM -.033 -.689 -.197 051
ENT ‘ .101 .822 -.021 -.215
‘PHY .219 .273 -.009 -.574 ‘
LT\ .029 -.033 -.056 .769 L
aEs % w308 - 07 (45, e222
“'scr ~.753 ~.057 e ..229
INT .025 ".226 544 .008 )
CREAT .057 .01 .948 -.039

appears also to be a bipolar one with a positive loading on
ENT and a negative loading on HUM interest scales. Factor 3
deri'ves almost entirely from the creativity index, and factor
4 from LIT interest scale. These four factors account for .
~71.3 per cent of the total variance in thg data.

Whereas in the preceding analysis the composite
creativity score was used, this creativity score can be
separated into its two elements. Using ;eparaté entries for
DMU and DSU, and plaéing squared multiple correlations of each
variable with the remaining variables as communalities,

yvielded only a slightly different picture on rotation. The

st s s i e ot e, Wb



B e b men st

3

«

percentage of variance extracted by each uhrotated factor

( / was virtually ident{cal with the former analysis# On
rotation factor 1l-retains high 1oadiqgs on SOC, SCI and RUR;
the second factor puts HUM and ENT as opposites; the third
factor now places INT and bSU_as the defining variables,
beiné a reflection of the numerically higher correlatibn.of
INT with DSU rather than DMU or than 650 and DMU ccémbined. The
fourth factgr contrasts the knteresés of PHY and LIT.

, TABLE 9 ’
UNROTATED, FACTOR MATRIX OF SANDALL'S’ INTEREST SCALES, INT,
DSU AND DMU (USING R? AS ELEMENTS‘IN THE DIAGONAL). .
vafiables R Fa Fy Fy h?
. RUR ' -.s09 252 -.236 . .201 .419
socC : T .702 -.482 .175 .045 w759
HUM -.429 -.426 .144 .303° - .478
" ENT ‘ .578 . .353  -.456~ -.369 .803
" pRY .528 . .061 . -.343 - .303 .492
LT \ -.293 -.140 .337 ~.536 -506
’ AES .127 -.172 ;346 -.144 .186
SCI -.653 \ .444 —-.045~ -.057 - .629 «
INT .294 512 .386 .035 .499
, psu & 348 .469 475 .186 .60
DMU . .022' .228 .410 .141 .240
e
Percentage ' .
(:) Varggnce E 40,8 24.7 21.6" 13.0 ﬁ\“ ’
v \ ) .
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T e TABLE 10 ]

. R i . - !
VARIMAX ROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES,®

INT, DSU, AND DMU.

Variables -1 2 3 4
il: - \ 1‘
RUR ~-.614 -.158 -.085 . -.103 .
soc .ség , .018 .009 -.163 - ) |
HUM d{ ~.040 T -.664 -.182 -.059
ENT .105 “.681  -.066 L.214 {
PHY , .222 .251 -.005 -.616
LIT .016 -.033 -.051 .709
AES o U314 7 -.071 .135 .254
¢ SCI - -.756 -.056 .068 .223
INT . L0200 .235 .666 -.008
DSU , 100 .117 . .754 ~.094
DMU -.009 .  =.116 .472 . .063 oy
5 . i
P ! ” f
Analyses with Resp%ét to Attitude Scales to School Subjects, , .

INT, and Creativ1t§

&

Having examined Sandall's interest variablles in relation

IS

to scores on the intelligence 'test, on the tests of DSU and

+

DMU, and their sum éxpréssed as a Ereativity score, it”is
desirable to examine students' attitudes to school subjects

in relation to the same four variables. Tables 11 to 20

r

{
. i

parallel Tables 1 to 10. A

[
o

Sy B
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TABLE 11
B Q !
MEANS AND STANDARD DEVIATIONS OF SCORES ON THE ATTITUDE SCALES
:*  TO SCHOOL SUBJECTS. . : -0
. 1
Variables Mean ' S.D. ;
~ . "/
= , ,
' ' {
GEO 41.87 12.49 \
> B . !
MAT . 44.38 13.22 -, (
«  CHE 38.47 16.83 \
PHYS |, 38.07° 16.34 N
a
_ELIT 40.50 . 12.81
EGRAM 39.02 12.66
HIS 41.85- 11.78
FREN 35.362// 15.72
ART 48.15 15.52
MUSIC St 3714 17.88
- .
SCIE 47.40 L 14.20°
Legend: "
GEO = Geographyw HIS = Hisi:ory
MAT = Mathematics .« Fren = French
\
CHE = Chemistry . ..ART = Art -
' PHYS = Physics MUSIC = Music
ELIT = Engli®h Literature SCIE = Science

~ e e o

e
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- ) TABLE 12 . )
INTERCORRELA'}.'IONS AMONG ATTITUDE SCALES 'f% ELEVEN SCHOOL SUBJECTS, INT, DSU, DMU, AND
THE CREATIVITY SCORE.
} | CREAT DSU DMU GEO MAT CHE PHYS ELIT EGRAM HES FREN ART MUSIC SCIE

;

INT .52 .56 .28 .05 .21 .05 -.04 .04  ~.08 =-.01 -.04 -.05 .15 -.03
CREAT YN 81 .81 .04 .06° .01 =-.12 .02 .11 -.07 .08 -.02 .26~ -.07
pSU 1 ¢ = .31 .07 .0l -.04 -.22 .05 .14 -.04 .07 -.06 = .22 -.07
DMU - - -;61 .08 .06 .02 ~-.02 .03 ~,07 .05 .03 .19 i-.ot
GEO - a3 .02 .06 .21 .24 .32 .20 .03 .19 .22
MAT ] - .24 .39 -.00 .08 .08 .19°-.05 .09 .29
CHE ' - .58 .16 .04 .15 .01 .08 .23 .42
PHYS - .2 .00 .19 .13 .16 , .14 .31
ELIT - .63 .24 .16 -.19 .22 .08
EGRAM - .19 .26 -.14 .13 .06
HIS ‘ 3 - .07 -.03 21 .17
FREN - -.07 .14 . .16
ART X - 11 .13
MUSIC . - - .14

88
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‘The intercorrelations between -the variables INT, DSU,,

“ .

and DMU have already been considered. in relation to Sandall's'

s t .
interest variables. Among the attitudes te school subjects,

. y ~ -
only MAT shows a significant. correlation with INT, PHYS with

° »
DSU, and MUSIC shows significant correlations with DSU and

DMU:. Some expécted relationships among the attitudes appear.

Thus the highest correlation of GEO is with HIS and vice

s ‘ versa. MAT shows the higﬂest correlation with PHYS, and

' significant correlations with CHE and SCIE.

- o

significantly with SCIE, ‘whilst PHYS correlates with MAT and

SCIE.

of HIS is with GEO and a°gmallér one with ELIT, EGRAM also

CHE is most high-

ly correlated with PHYS, aﬂd‘bice versa, but it also correlates

The most substantial correlation of ELIT is with EGRAM,

correlates with FREN. MUSIC has its highest éorrelation with’

CHE, as does SCIE. ART has only one significént correlation,

a negative one with E§IT.

v

-Tables 13, 14, 15 and 16 show that attitudes to school

subjects bear some relation to each of.the four criterion

nscores, but of the variance of these criteria expldined by

f " attitude to school subjects much is due to contributions from

MAT, MUSIC\and PHYS, as could probably have been inferred

from the cofrelations reported in Table 12,.and discussed

above.

.
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CUMULATIVE. R AND' R® OF THE INT MEASURE (CRITERION) AND

TABLE 13

ATTITUDE TO SCHOOL SUBJECTS . (PREDICTORS) :

T ——————

20

.

"Variables Cumulative R - Cumulative R?
MAT .207' .043
MUSIC ‘.24h4 \q .059
Tenys- 1 .283 . 080
FREN / .296 {088
SCIE, .304 .092 |
CHE - .314 .098 (\)

. . . -+ ‘ ]
EGRAM .319 ,102

- HIS .322 .104
GEO ' ' .323 104
ELIT 324 .105
ART .324 .105

W
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. \ L. TABLE 14 R ey
~ i
CUMULATIVE R AND R? OF DSU (CRITERION) AND ATTITUDE TO
, ~ A '
SCHOOL, SUBJECT3 (PREDICTORS). 4 \
l1 ! o . [} | »
Vhr\iéb;\eé ; R, - \* R?
| ,* . | ,
e ‘ :
MUSIC . ] %, .225 - .i}Sl ' )
PHYS .338 .114 (
EGRAM , .355 .126 -
MAT Y .366 134
EL\}T' ; 376 L4 .
. CHE .383 . .147
SCIE ) " ,389 .151
HIS . .393 .154 :
FREN / T 396 .157
GEO {398 .158 ﬁ
. KRT .398 RS L1 B
&
\ )
. ]
. - |

o
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TABLE 15
a . T a .
CUMULATIVE R AND R® OF DMU (CRITERION) AND ATTITUDE TO
SCHOOL SUBJECTS (PREDICTORS). )
Variables- ‘ ', R ‘R?
MUSIC . ' .190 .036 /’//
HIS, . .221 .049
MAT .232 .054 .
SCIE “ . 247 .061
CHE R .252 .063
, . S i
ELIT- .256 - .065
EGRAM ‘ .263 .069
PHYS® ' .265 “~ .070
FREN — J -266 .71 -~
ART o .267 .071
rY B =
s . \
o N
) .
4 ' -
» : \
x ~ h\

A

0
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TABLE 16

93

CUMULATIVE R AND R? OF THE CREATIVITY GNDEX (CRITERION) AND

~—

\\KTTITUDE TO SCHOOL SUBJECTS (PREDICTORS).

»

s

Variables ‘ R R?
MUSIC 255 . 065 ‘
PHYS 302 .091 .
' MAT .319 102,
HIS .335 N .112
EGRAM .345 .119
ELIT ~ 355 126
SCIE .363 * .132
CHE .376 .141 )
. ;)FREN - .39 .144
" cEO ,..380 .144
ART 380 144

g W

e e
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‘the sixth form students should be able to do the same. 1In

- . »
////ﬂ - . i .

- ) - '( (v‘

) -

Of the five rotated factors, shown in Table 18, feur‘

appeared to load J; attitude scales to school subjects, and
Q

one on INT and CREAT. In their order of emergence, factor

is loaded on CHE ‘and PHYS; factor 2, ELIT and EGRAM; factor
* R . .
INT and CREAT; #£actor 4, on GEO; ‘and factor 5 is loaded on

) ‘*‘ - : ‘ 94

B

1

3,

A . . '
MAT. When the two elements of the. compoéite creativity, score

)

(DSU+DMU) were con51dered separately, five factors emerged on

rotation. Four -of theee are defined by thelfame attitude

scales described above, but the DSU measure, with the measure

‘of INT, definesthe fifth factor whlch in this case emerges’as

factor 2 . gTable 20)1

t

& N
Some correlates 0f the Hanrahan Toy Questionnaire.

In Hanrahan's gtudy, mentioned above, one of the

7

problems encountered jn using the Toy Questionnaire 'with a
. ¥ -

sample of sixth forplers was related to whether they could

recall toys played with prior to entering high school. 1In

.that study this was indirectly checked by the use of sample%

of fifth, third and first form students who were asked to
list toys they remembered as having played with when they Q
were chlldren. Tﬁe results showed that various toys were
recalled with a consxderably high frequency 1ndicat1ng that

the present study the frequency of recall of each toy and

the percentage of the frequency with reference“to the whole

. sample were'calculated for the'SO toys of the Toy Question-

naire, although only the 22'toys to which Han®™ghan had given

weights greater than zero will be considered for further analysis.
\
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' TO SCHOOL SUBJECTS.

TABLE 17

<
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.

§

UNROTATED FACTOR MATRIX OF INT, CREAT? AND A'i‘TITUDE SCORES .

+

F

't Variables 1 2 3 4 5 h? .
INT .159 .221  .554 -.003 -.070. .386
CREAT . .129 - .380 .754 ~-.120 074 .750
@ GEO .393 .191 -.098  .285 .400 442
MAT .489  -.243  .246  .483  ~.323 .660
3
: A
CHE .640  -.452 068 r.437 -.070 .815
ﬂ i £y
. PHYS .529  -.490 -.009 -.026 ~-.063 .525
ELIT .531 .573 -.350 .-.221 -.187 _ .816 . °
\\ ) EGRAM .443 .515 . =197 2009 -.137 .520
+ HIS 379 .063 -.167  .060 .229 .231
FREN -« .297 127 -.045 - '.211 . .007 151
 ART .014 =-.249  .062 - -.075 .258 .138
—~  (MUSsIC .390 .107  .164° -.104 .245 .261
,SCIE .465 -.266° -.045  .066  .113  '.306
Percentage ‘
. of 20.6  14.7 12.2 8.8 8:0 -
¢ .Variance K T
i \
’9- T T =
» - \ i
. u < .
' \“ l\ ‘ ‘ Y 2" il
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L ] ’ . '
. g SN .
* }
w

P
BT

G A =

s b e

BRI




TABLE 18 '

VARIMAX ROTATED FACTOR MATRIX OF INT, CREAT, AND ATTITUDE

i

Y

$r v rE————
4

 SCORES TO SCHOOL SUBJECTS.
Variables 1 Fa Fy Fy Fg
. INT -.004 047  .604 -.019  .137
CREAT ~-.067 .019 .862 °.026 -.029
G0 . 007 071  .033 655  .080
\ MAT 269 028  .129 . .099 °© .772
CHE .898 051  .079  .008 ~.004
. PHYS .653  -.069 -.089 - .11l .27
ELIT 133 848 .021  .251 -.122 -
EGRAM .001 654  .086  .285  .048
. HIS .172 131 -.051  .427 =.000
FREN . .026 .178  .028 . .273  .209
. ART -173  -.294 -.008  .099 -.111
MUSIC .235 067 .289  .335 -.077
SCIE .426 .  -.038 -.055  .294  .182
A\
’ i L Y
1)

-

a

b s B
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TABLE .19 !

Y
UNROTATED FACTOR MATRIX OF INT, DSU, DMU, AND ATTITUDE

SCORES TO SCHOOL SUBJECTS.

97

Varisbles By Fa Fs Fy 5 h?
=
INT -187 .413 511 -.011 -.081 .473
DSU .128 641y 513 —.066 .086 .701
DMU .106 .214 .346 ~-.072 .001 -. 182
GEO .401  .145  -.154 .330 .381 .459
MAT .483  —.186 .25‘:9 .440  -.358 673
CHE .614 —-.410 196  -.424  -,020 .764
PHYS .522 -.512 130 ~-.044 - -.068 .557
ELIT .540 .416  -.518 - .242 —.\173 .821
EGRAM .453 .412 -.350 l.ao; ~.143 ) .518
HIS .378 ~-.000 -.180 .076 222 230
FREN . 300 .093  -.087 -213 ~—.617 .152
ART .009 -.219 137 -~ 060 .262 .139
MUSIC .398  .139 126 -.092 .244 .262
SCIE 456 -.272 037 T .072 .13 .301
Percentage )
of 35.3 25.8 20.4 9.9 " ' 8.6
Variance 4 v -
SN~

~
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TABLE 2§

-

98

VARIMAX ROTATED FACTOR MATRIX OF INT, DSU, DMU, AND ATTITUDE

SCORES TO SCHOOL SUBJECTS.

Variabcles F1 1:'2 3 4 5
INT -.009 .672 .~ .049 -.018 .138 -
DSU -.152 815  .070  .076  -.052
DMU .047 .422  -.020 -.022 .022
GEO - -.009 .029 .072 .669 .080

COMAT. s 271, .126 .02 101 .757
CHE .868 086 051 ©.016 % .002° o
PHYS 675 ~.102  -.066 .098 279
ELIT .135 .008 855 239 -.121
EGRAM ' -.001 080 687 .279 .052
RIS * - 174 -0eB6 136 423 -.002

v ' K 69’”3
FREN 927 o026 .18l .270 .213
ART T.181 -.009 -.290 .094 -.114
MUSIE .245 .288  .075 327 -.082
SCIE .423 . -.047 -.034 .296 .178
“
. \ , .
\
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(”\ . ) ) TABLE, 21 .
‘ FREQUENCQ OF RECALL AND % FREQUENCY OF 50 TOYS WITH
MECHANICAL WEIGHTS (0-3). ’
oo Cortene RO pvemvency
) i
1 Electric Battery 1 60 ) ~44.1
2 Aquarium . 0 44 32.4
" 3 Model Generator 2 20 \ 14.7 l
4 Binocular - 0 83 ) 61.0
5 Model Airplane Kit 0 ‘ 96 - 70.6
6 Cowboy & Indian Set 0 61 44.9. !
‘7 Model Car Kit © ° w# ‘2" T 103 757
8 Cops & Robbers Set | 0 45 33.1 ‘
9 Microscope 3 67 49.3
10 Paddling Pool 0 35 25.7'
11 Pedal Car | 0 73 s 53.7 5
‘ 12 Rocking Horse 0 ] 61 ’ 44 .9 ]
13 Toy Weighing Sc;J.e 1 10 7.4 i
. 14 soldier Suit 0 22 16.2
[ - 15 Toy Truck 1 98 72.1
’i 16 Toy Zoo 0 35 "t 2507 . '
{ 17 ~ Bicycle 2 128 94.1 .
18 Telescope <0 38 27.9
" 19 Radio Const. Kit 3 44 32.4
"20 Chemistry Set 0 47 . ‘3.4.6
( 3 21 Scooter 1 39 28.7
< Contipued )

’ ) i * esmam. N
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Y TABLE 21 — Continued

¥

100

L

Frequency of $
Remembering Frequency

Toy Name Mecn. Content
=

22 DetectiVe/Set o
23 fodel Boat Kit 2
24 ' Toy Carpentry Set' 2
25 . Jack-in-the-box 0.
26 Toy Crane 2
27 Puppet 0
28 Electric Train . 2
29 slide 0
30 Electric Motor 2
31 Sail Boat 0
32 Engineerir}g Kit | 3
33 skate Board 0 )
34 Electric Race Kit 2
35 Space Ship - ‘ 0
36 Electric Kit » ° g
37 Toy Record Playerxr 0
38 Wagon | 0
39 Tqu Garage “ 0
"40 Meccano 3
41 Toy Telephone 0
42 Mini drill 2
43 Tent 0

28
56
64
62
69
79
85
70

49

56
17
42
76
43
22
53

85

60
64
®3
19
74

20,6 7
41.2
47.1
45.6
50.7
58.1
62.5
51.5
36.0
41.2
12.5
30.9
55.9
31.6
16.2
39.0
62.5
44.1
47.1
53.7
14.0
54.4

®

Continued
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TABLE 21 -~ Continued

Degree of Frequency of &,

Toy Name Mech. Content Remembering Frequency
44 7 Steam Engine 3, . 22 16.2
45 Paint Set 0 95 69.9
46 Toy Clock Build., set 3 14 10.3
47 Fishing Rod 0 ’ 78 57.4
48 Camera | 1 78 | 57.4
49 Skates ' o - | 94 69.1

50 Guitar - 0 51 372.5

A product moment correlation was first run between the
frequency of recall of each of thef22 Ltéy,s‘ dnd scores on
Sandall's SCI interest scgle. It hoped that the correla-
tional pattern would show a generally descénding order in the
size of correlation between the frequency of recall of toys
and SCI interests corresponding to the decreasing weights of
the mechanical content assigned these toys. As shown in
Tablbe: 22, th‘é“avérag’e correlations de?rease numerically from
toys weighted 3 to toys weighted 1 (.17, .14, ‘.06) but only
the first is statistically significant. Table 23 éhO;IS the
means,and standard deviations assoc;.ated with different com-
.binations of reca;lled toys. One, two, and three} represent
the totals of those toys weighted by Hanrahan as one, two and
three. The other values represent additional possibilities of

combinations of toys. A decision as to which to use in.
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(‘ . ' TABLE 22 o v
- ' » » b
CORRELATTIONAL PATTERN OF THE FREQUENCY‘OF RECALL OF SELECTED

22 TOYS WITH MECHANICAL WEIGHTS OF 1, 2; OR 3 TO SANDALL'S'

L N~
- ~

SCI INTEREST SCALES. LT
: [ ;
LY >
‘ 'Dégregof (&f elation with
Toy No. Toy Name Mech . Conten -Sq}intifice Interest

( \\W/// Scale

9 Microscope 3 .22 *
19 LRadio Const. Kit 3 .13
32 Engineering lKit T3 .21 *
36 Electric Kit 3 C L «17 *
40 Meccano ‘ i 1 3 .26 * .
44 Steam Engine 3 .18 e (
. LS
\ , 46 Toy Clock Build. Set 3 .05
3 ,Model Generator . 2 .11
7 Modelo Car Kit 2 .17 *
17 Bicyszle | 2 .16 *
b, 23 'Model goat Kit 2 20
%‘% 24  Toy Carpentry Set 2 .22 *
b 1 26 Toy Crane . 3 .14
28 Electric Train 2 , .08
. 30 Electric Motor 2 .24 H
34  Electric Race Kit -2 .06
42 Mini Drill 2 .09

Cont inued
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" #taples 23 and 24. Hence, TOYS in subsequent analyses is a
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TABLE 22 - Continued

Degree of . "Correlation with
Toy No. Toy Name Mech. Content  Sciéntific Interest
Scale .

1 Electric Battery 1 .09 :g:
13 | Toy Welighing Scale. 1 -.004 t
15 Toy Truck 1 -.06 ’
21 Scooter 1 -.11
48 Camera : ) i -.02

"~ * Significarit at .05

subsequent analySes would rest between 1+2+3 and 2+3. The
final decision to use Hanrkahan's own version hepe represented
as 1+2+3 was arrived at after consideration of the data in

£,

score on 22 designated toys.

Table 24 shows the correlations for different combina-
tions of weighted toys with all the Sandall interest variables,
attitude scales to school subjects, INT, DSU, and DMU. 1In

general, the use of weights two and three, assigned to some

. seventeen of the twenty-two toys, produces the highest column

of correlations, being more noticeable in the correlations -
with Rural/Practicdal, and Scientific interests; and

the attitude to school subjects, Chemistry and Science.

Wt Y v cmt R v s e o




R
i o Vo . o g 2 o on et o s
<

AN

TARLE 23

()
( MEANS AND STANDARD DEVIATIONS OF SCORES ON RECALLED TOYS.
o Weighted Values ' Meaon g:szgiigns
one ;2.1% 1.13
' two 10.18 J “ 4.38
three 5.73 4.86
one & two 12.35 4.92
one & two & three . ~ 18.08 8.86
- two & three 15.91 8.37
.
v TABLE 24
CORRELATCION' COEFFICIENTS .OF RECALLED TOYS OF MECHANICAL CONTENT
OF WEIGHTS 1, 2, and 3 (AN;) DIFFERENT COMBINATIONS OF THESE)
‘ WITH SANDALL'S INTEREST SSALES, ATTITUDE SCORES TO SCHOOL
SUBJECTS, INT, DSU AND- Ddg‘U.
School Subjects
1 2 . 3 1+2 1+243 243
RUR .04 .20 .16 .19 .19 .20
50C 12 -6 -.24 -2 -.20 -.22
HUM .03 -.09 -.03 . -.09 -.07 -.07 ”
ENT .03 1.02 -.05 .03 -.01 . -.02
A PHY .07 -.06 -.11 -.04 -.09 -.10
“ LIT .06 -.03 -.04 -.04 -.04 -.04
( " AES .06 -.12 -.05 -.12 -.09 .09
" sCI  ~.06 126 .32 .22 30 .32

" Cantinued
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_ . L, TABLE 24 - Co‘ntinued
\ .
( . CORRELATION COEFFICIENTS OF RECALLED_TOYS OF MECHANICAL
T
CONTENT OF WEIGHTS 1, 2, AND 3 (A\ND, DIFFERENT COMBINATIONS

OF THESE) WITH SANDALL'S INTEREST SCALES, ATTITUDE SCORES TO

; SCHOOL SUBJECTS, INT, DSU, AND DMU.
i School Subjects — !
1 2 3 1+2 14243 . 243 '%
: !
T »
GEO .08 -.07 -.21 -.05 -.14 -.16 ’
MAT .02 12 .12 a1 .13 .13 i
CHE .p; .16 .25 .16 .23 .23 .
PHYS ~-.02 .04 .10 .03 .08 .08 f
ELIT :l13 .03 .05  -.00 .03 .04 | ;
EGRAM ~.06"' .08 ».03 .06 .05 T .06 %
HIS -.04 -.21  -.06 -.19 -.14 -.15 §
FREN ~-.03 11 -.03 ,09 .04 . .04 |
ART .04 .05 -.02 .05 .02 ToL02° ;
MUSIC .04  -.11 .05 -.08 -.02 -.03 :
SCIE .12 26 .24 .25 .27 .27
INT -.16 -.16 -.02 -.18 -.11 -.09"
DSy -.1l1 -.13 -.06 ~.14 -.11  ° -.11.
DMU ~-.09  -.02 10 -.04 .03 .04

.
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It will be noted that correlations between the Toy

' Questionnai;e scores, whatever the presumed mechanical cén-
tent, and the intellectual measures shown in Inéeliﬁgence,

¥
DSU and DMU are generally small, and most frequently not

‘significant. Significance is shown only in the inverse cor-
felations betﬁgen scores on the Intelligent¢e test and the .
scéres of the leastweighted mechanical toys.

' Factor énal&sis of Sandall's‘interegt scales, INT,
CREAT, Aétitude Scales to school‘subjects,‘and the Toy Scale
yielded eight fact rsl On rotation, the first factor appeared
to contrast RUR and SCI with SOC interest scales, the'second
factor had its ‘highest loading on’the attitude scales to CHE

..and PHYS, the third factor contrasted HUM with ENT interests,
the fourtp factor is defined by attitude scales to ELIT and

\EGRAM; the fifth is heavily Joaded on the LIT intérest scale,
the sixth fagtor appe;red to be an intellectual one with ﬁigh
loadings on INT and CREAT measures, the seventh is defined by
the attitude scale to GEO and there is indication that the
gtéitu;;\;;::EﬁT‘CUutd p?ssibly be{feiated, and thé eighth
factor is an Aesthe‘ic one (Table‘26).‘ This is not surpris-

. Y

ing--the first two factors of the amalysis of Sandall's
Interest Scales app:ap, as do the first two of the analysis
of Attitudes to School Subjects, and a faqtor‘relétgg to INT
and CREAT. As we see from Table 28 the splittiné of CREAT
into DSU and DMU confirms this, except that DSU and I&f now

appear as factor 4, 'but ELIT, EGRAM as factor 5.

N et e e
&

3 o
PRt

o &R

E R,

ot Ay o AT 4 hen




] B} ot - = —
~~ N

( ) v . AV

- 'I;ABLE 25 ) - ‘
UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL SUBJECTS, INT,
CﬁEAT, AND TOGYS.

variables —T1 F2 F3 Fy Fg Fg Fq Fg h

RUR .370 -.418 .063 .376 115 .052 .148 .203 .536

) soc -.611 367 -.183 {Ti?& -.238  .012  -.064  -.053 .696

HUM .281  -.241 -.559 7.011  -.294 .340  -.106 -.160 .689

. ENT -.370 .182 .sag)f// .003  -.030 -.290  -.016 .084 .622

PHY -.380 .214 . .361 148 -.315 186 -.022\  -.097 .  .487

ELIT ~.496 .188 -.284 -.479 . .139  -.428 -.418° -.047 - .972

, AES -.167 .258° -.405  -.374 - -.269 -~ 116 .601 .136 .863

*  sCI .591  -.417 .231, .041 321 .004 029  -.097 .692

‘ | -

, INT -.092 .333 .229 -.021 .490 .261 -.221 :tong .531
i CREAT -.114 302 .042  -.007 .597  .401C -.010  -.100 6327

GEO .120 .372 -.095 .206  -.115 .118 -.086 378 © .379

MAT .368 1,233 .260 -.135 114  -.023 =.041 .222 .340

CHE .510 331, .293 -.233 167 -.308 o .725

-.241

.184

Continued
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TABLE 25 - Continued

vt B oo b o AN Y e 14 st e =

UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES,

ATTITUDES TO SCHOOL SUBJECTS, INT,
{ ’ .
CREAT, AND TOYS.
‘ < - ; . -
Variables’ Fy F% F3 Fy 5 Fe 7 8 h?
PHYS .543  .198  .156  -.298  -.222  .121.  .148 .029 .535
ELIT .238  .499  -.184 .551 .021  -.254 .100  -.268 °  .790
EGRAM 141 .474  -.148 .465 .060  ~-.179 045  -.081 ' .527
HIS .303  .249  -.243 .149 -.174 .172 -.035 .207 .339
FREN .221 187 -.044 .182 ~.001 .009 -.069 .148 .145
ART -.011 .034 .091 -.252 -.144 .094 . .050 .d);) .107
MUSIC’ 175 .423  -,105  -.100 100 .109  -.004 012 .253
SCIE .384 .252 .323 -.044 ~.261 .016 -.010 114 (0 .399
TOYS .258 . ~.095 .264° °  .061 - =-.027 ~-.133 .165 -.118 - .201
Percentage' ’
of 23.5 18.3. 14.8 12.5 11.5- - 7.8 6.5 5.1 ° .
Variance : : )
—+
e
- d ’
- - - - - - - \‘/{“‘“"*M‘ kR 2R e . L e d 7 plbes | e s =

80T

»

i iy n o o et NP e Tae L g S 07




. ¥
SRS ~N
‘ ) TABLE 26
y VARIMAX ROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL -SUBJECTS,
INT, CREAT, AND TOYS. “
Variables F1 F2 . F3 F4 I‘TS' FG E‘7 FB
RUR .669° -.112 ~-.094 .016 -.160 -.134 ~ .147» -.03é
soc ° —§375 -.121 .061 -.018 -.097 009 -.028 .083
‘ HUM ..008 .017 ~.801 -.039 .034 -.176 “ .064 —.087
‘t . ENT -.178 .035 .736 -.026 ° -.138 =~.009 -.093 -.139
~ Py’ -.363 .120 .236 010 ' -.455  -.032 013 -.277
‘ LIT T -.022 .195 -.095 951 .959  -.013 .050 .014
¢ ' AES -.201  -.016  -.014 ~Lo08 .080  .072 -.045 899
) * scr .767 161 -.070  ~-.039 .163 .085 -.160 . -.106
+ i . R )
INT . -.049 -.004 .1’88 : ‘ .015 .039 .694 .052 -.088 ~
CREAT -.012 -.053 -.007 .053 —:074 .776 -.006 .135
- ® - “‘
~ - ) Continued
k3 4 »
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TABLE 56 ~ Continued

VARIMAX ROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL SUBJECTS,

]€/~\\\ INT,/CREAT, AND TOYS. . X

R o
7 variables Fy Fy F3 Fy Fg ° Fg Fq Fg
GEO -.101 .040 004 111~ -.036  .041  .593 -.003 T |
. AT 1192 .332 .222 -.052 .210  .152 .273 .016 - :
" . CHE " .039 ° .836  -.067 ‘,1£o ;‘.012 .076 -.086  -.033
- PHYS ‘ 124 .671  -.084 -.089 123 -.050 < .175 . .072
- ELIT - -.007 .075  -.024 867 .014  .008 76 - .017 : =
GRAM ©~.041 .-:001 .04l .667 .005 ° .066 . .270 .034 :
HIS -.012 .140 -.265  .133 .015 -.032 ".481  .016
, | FREN .085  .054  -.017 .168  © .057  .033 .38  -.041
ART -.118 . .205 .016 =.219  -.018  -.029 009 43 (
|, MUSIC . -.133 227 <.067 141 450 .261 221 .142
SCIE .078 *.  .512 .156 .014 028 »-.078 277 -.149
TOYS . .298 .242 131 .106  -.035 ~-.118 -.128  -.040 ‘
| : : v
% & = ,
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TABLE 27

"UNROTATED FACTOR MATRII)f OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL SUBJECTS,N INT,
DSU, DMU, AND: TOYS.

F

‘'Variables 1 2 & F3° Fyq Fg Fe F, F8~ “h?
RUR 384 -.361 116 424 -.046 .050 111 .215  .535
soc -.620 .283 -.242 -.292 . =~-.139 .029 -.038 -.062 .633
HUM .314 -.256 -.557 -.038 ~.162 ".380 _  -.135 -.174 .694
ENT -.394 .168 .576 -.088 ~.118 -.295 -.011 .081 .630
PHY -.400 .182 .320 7&2}7 ~-:368 .216° -.040 ~-.110 .493

\ - .
LIT .494 .211 -.289 -.363 .325 -.469 -.401 -.066 .994
AES -.159 .211 -.394 -.219 .359 -.118 .578 .170 .779
scI .604 ~.326 . .296 .213 .287 -.017 " .028 -.097 .697
A\
INT -.147 .401 .251 .186 .448 .188 -.207 ~,038 .561
DSU -.264 .401 .112 .307 " .449° .240 -.104 -.054 .611
DMU .015 .169 -.000 .095 .408° .245 152 ~-.074 .293
2 . : N
. Continued
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TABLE 27 - Continued

UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL SUBJECTS, INT,
DSU, DMU, AND TOYS.

variables Fy Fa Fy Fy Fg Fs Fq Fg . h?
GEO .092 373 -.114  .122  -.206 . .114 . -.107 .362 .374
MAT .386  .272  .258  -.098 123 -.041  -.030  .213 _  .333
CHE o .a81 .350 .357  -.325  -.107 ,  .197 .161 -.283 .682
PHYS .545 .214 .134  -.379  -.076 .156  .137 .036 .555
ELIT .196 .504  -.192 .456  -.282  -.256 135 -.257 .767
EGRAM .102 .488 J.lSSY/’//k¢11 -.205  -.194 .083 -.091  .537
HIS .288 .256  -.256 075 -.211 181  -.081  .215 . .349
FREN 202 .209  -.043 .160  -.085 .005  -.059 130 .140
ART ~ .004 .017 071  -.294  -.009 .116 .040 .042 .109
MUSIC .144 .443 -.118 -.053 " .133 .094 " .011 .016 .261
SCIE .364 .272 .297  -.177  -.238 .049  -.035 .095 .395
TOYS .264  -.073 .273 2029 -.073  -.112 182 -.127 218 _

Percentage //E
of 23.4 18.4 14.5 12.4 - 12.1 . 7.9 6.3 — 4.9
Variancg . T

-»
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TABLE 28
VARIMAX ROTATED FACTOR MATRIX OF SANDALL"S INTEREST SCALES ATTITUDES TO SCHOOL SUBJECTS,
INT, DSU, DMU AND TOYS.

Variables Py Fa Fy Fy Fg ' Fg F, Fg
"RUR .670  -.113  -.087 -.127 016  -.160 150 -.038
soc ‘ -.772  -.125  .059 - .013 =017 -.097  -.027  .086
HUM . .010 .012  -.805 -.171 ~~.039 .031 072 ~-.092
ENT -.181 .037  .738 -.015 -.025  -.134 + =.100 =-.153
PHY -.367 .117 .232 .031 .010  ~-.448  -.013 -.298
LIT ~.020 .195.  -.091 "-.030 .053 .970 .048 .016
AES -.210  -.024 . -.011 .088 .008 .080  -.035 .848
SCI ) .767 .170 -.076 .087 ~.038 .158 -.171 -.101
INT -.049 ~ -.003 .194 .709 008 .054 .059 . =-.108
DSU -.098  -.139 .107 .745 .090 - -.062 054 -.004
DMU .074 061 -.101  .473 -.010 -.036 -.057 .213

. ) Q:nt inued
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VARIMAX ROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES ATTITUDES TO SCHOOL SUBJECTS,

INT, DSU, DMU AND TOQYS.

TABLE 28 - Continued

\

F

Fyu

Variables 1 2 3 Fg Fe Fy Fg
cEO ,  -.096 044 013 037 .16 -.032 589 -.006
AT .193 .348 219 .135 -.045 .202 .254  .027
CHE .031 .810 -.069  .076 ,109 .018  -.028  -.041
PHYS .120 .687 -.089 -.066 -.087 .115 .168  .085
ELIT -.008 .072 -.024  .008 .854 016  .175  .013

. EGRAM -.040 .003 .042 069 .678 .003 .260  .036
HIS -.011 .133 -.250 =-.036 132 ° .027 .499 .00l
FREN .089 .064 -.018  .037 .176 .051 .303  -.032
ART -.119 .209 013 -.029 -.218  =-.021  ~-.012  .047

MUSIC -.133 .229 -.065  .270 .142 .151 222 .145
SCIE 077 .517 .151 -.076 .024 .024 .262 -.154
TOYS e .297 .252 120 -.114 115 -.046  -.150 -.028

PIT -
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To summarize so far; having demonstrated from simplé cor~-
relations that Sandall's interest measures were relatively
independent of DSU, DMU and INT, confirmation of ghis was
fortpcoming from multiple correlation analyses of Sandgll's
variables against DSU, DMU, CREAT, and INT as criterion
measures. Multiple R's in the .30 - .35 range wf§ obtained;
values which would account for no more than 12% of the
separate criteria. Factor analyses with varimax rétation, of
interest scores, INT, and either a simple creativity index,
or DSU and DMU entered separately, ylelded four interpretable
factors. The first factor contrasted SOC and SCI interests,
‘the second ENT and HUM, the third loaded most heavily on CREAT
or DSU .as the case may be with a lower value on INT, ﬁhilst
the fourth appeared to contrast LIT with PHY interests. 'Turn-
ing to the attitudes toward school subjectsn it was seen that
these variables, too, were independent of intelligence, DSU
and DMU, and presumably of CREAT. Multiple correlations of
"the attitudes towards school subjects with criteri?h measures
of DSU, DMU, CﬁEAT and INT were found to be in the rangé\of
.27 to .40, explaining less than 16% of the variance of
criterion scores. Factor analyses of attitude scores, in-
telligence, and either a single creativity index, or DSU and

W
DMU entered separately“yielded five factors, four being

related to school subject orientations and one to I d DSU.

Attention was next directed to the Hanrahan f'oy Question-
naire, and alternative combinations of toys of [some designated

weight (0f mechanical content) were considered. The highest

it
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correlation of the Toy score was, as expected with SCI interests.
8

- Among school subjects the highest correlation was with attitudes

4

to chemistry Pnd to science.

The time has come, thérefore, to considér the foregoing
data in relation to Hudson's statgments about “converders” and
"divergers” 1n so far as these individuals can be identified

from the test data above.

On the identification of convergers and divergers using Hudson's

procedure.

Hudson defined his convergers and divergers as the
extremes of a distribution of scores, i.e. the difference

between the standard score on the intelligence test and the

o

standard score, on the twgﬂtests, Meanings of Words and Uses
of Objects. In the present experiment, the score of each
individual on the variables INT and CREAT was expressed on a
scale with a mean of 50.0 and a standard deviation of 10.0. -
This yielded groups with scores ranging from 27 to -24 on the
scale so derived, the extremes representing convergers aA&i
divergers respectively. They were categorized as either ex-
treme convergers, moderate convergers, nonconvergers-nondi-
vergers, moderate divergers, or extreme divergers in the
proportions of 1:2:4:2:1. The actual distribution among the
137 students taking part in the present study was as follows:-
15:25:55:25:17. Table 29 presents the complete distribution.
These categories were entered on the data cards.

Table 30 shows the means and standard deviations of

scores on all variables sub-divided into five categories

W e s—
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TABLE 29 ' : g p
CATEGORIZATION OF CdNVERG%pS AND DIVERGERS
~ - *
Description Category Number Members Range of Scores
Extreme Convergers 1 - 15 6\;‘3\;5,26,27,34,37,51,72,88, 27 to 12
‘ °100,103,127,129,132,137.

Moderate Convergers 2 25 5,11,15,26,22,23,29,;5,35,38, 12to 5
52,64,65,67,68,70,75,89,96, ) :
98,113,117,119,131,133

Non-Convergers 3 55 .1,2,4,9,10,13,16,17,18,19,21, |+5 to -5

Non-Divergers 24,30,32,33,39,40,42,43, 44,
46,47,50,53,54,55,58,62,66,

- ] 73,77,78,81,83,85,90.92,93, .
97,101,104,105,109,110,111, -
112,121,122,123,124,126,128, .
‘ - 130,134,135. .
Moderate Divergers 4 25 3,8,12,41,48,49,57,60,61,63, -5 to. -12
* 71,74,79,80,82,86,91,94,99,
102, 15,120,136.

Extreme Divergers 5 17 | 7,14)28,31,45,56,59,69,76,84, |-12 to -24 i

87,95,106,108,116,118,125. Ty ¥
* Scores obtained by subtracting score = ,
of (DSU+DMU) from score of INT (intelligence), ~

each expressed on a scale of mean = 50.0,S.D. =10.0 !

Y -
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TABLE 30
' - .

#

MEANS AND STANDARD DEVIATIONS FOR(THE FIVE CATEGOR;ES.OF,THE

1

DISTRIBUTION OF INT/CREAT DIFFERENTIAL SCORE.

CAT 1 CAT 2 CAT 3 " car 4 CAT 5

/ 'l N Iy ’

" RUR ¢.87 10.84 -10. 36 10 .28 11.00
(2.53) (3.16) (2.67) (2.76) (3.52)

1

SOC 9.00 9.68 9.60 11.16 8.88
(3.16) (3.89) (3.31) (3.30) (3.62)

HUM 5.73 6.84 7.98 6.36 8.47
(2.25) (3.17) (3.20) (3.76) (4.14)

ENT 13.46 13.84 12.49 13.12 11.29
(4.08) (3.09) (2.82) (3.24) ‘ (3.89)

PHY 13.67 13.12 14.35 14.20 11.71
(4.94) (5.02) (3.69) (4.76) (4.09)

LIT 7.93 6.60 67278 6.32 6.71
(4.76) (3.22) (2.96) (2.38) (1.76)

AES 7.60 8.44. 8.36 9.52 10.00
(3.31) (3.10) (3.14) (2.93) (4.62)

SCI 11.67 10.92 11.11 11.04 12.24

(4.69) (3.94) (3.31) . (3.53) (4.48)

INT 60.67  58.20 T 48.72 47.56 38.59
(7.78) (10.65) (10.98) (10.90) (13.23)
DSU 9.93 11.84 11.42 13.80 . 12.77 |
(3.49) (4.27) (4.83) (4.59) (3.87)

DMU 6.07 7.88 9.06 11.68 14.53
(2.22) {3.63) (3.49) (3.75) (6.23)
CREAT 16.00 19.72 20.47 25.52 27.29
(3.96) (6.04) (6.47) (6.98) (8.75)

GEO 41.40  44.16 . 40.49 41.64 43.71
(15.68) (10.02) (13.25) (12.45) (10.84)
MAT 47.87 49.48 42.58 41.12 44.29
(13.34) (10.33) (13.99) {14.60) {10.54)

Continued
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TABLE 30 - Continued

2
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OF THE

13

MEANS AND STANDARD DEVIATIONS FOR THE FIVE CATEGORIES

DISTRIBUTION OF INT/CREAT DIFFERENTIAL SCORE. '

CAT 1 CAT 2 CAT 3 CAT 4 CAT 5

CHE 35.;>\\_ 39.20 39.06 39.52 36.82
(17.98) (13.55) (17.60) (16.66) (19.28)

.PHY 36.93 37.32 39.71 38.24 34.47
(18.08) (10.95) (16.99) (17.57) {18.47)"

ELIT 40.87 40.00 41.13 40.16 39.41
(13.04) (10.62) (13.11) (14.18) (13.84)

EGRAM 35.93 39.08 39.91 39.64 37.88
(10.17) (10.05) (12.48) (15.23) (15.26)

HIS 40.67 43.12 42.73 39.72 41.29
(13:14) {10.39) (12.03) (11.93) (12.26)

FREN 34.20 32.64 34.82 38.04 38.24
(13.57) (14.15) (16.04) (17.53) (16.63)

ART 50.73 43.52 49,22 49.12 47.82
(16 .60) (15.94) (14.85) {15.18) (17.00)

MUSIC 38.80 31.36 38.78 33.64 44.00
(16 .14) (19.71) (17.62) (17.97) (15.55)

* SCIE 46.67 48.68 46.87 48.36 46.47
(14.18) (12.27) (15.57) (12.03) (16.41)

TOYS 17.27 16 .88 18.00 17.60 19.53
(10.74) ( 8.18) ( 8.72) ( 6.75) ( 9.54)

MT 2.87 2.96 3.15 3.08 3.12
(1.13) (1.02) ( .80) ® ( .81) ( .78)

CT 2.80 2.68 3.13 3.00 2.65
(1.01) ( .95) L .90) ( .82) (1.00)
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ranging from extreme convergérs (category }f to extreme
divergers (category 5). If'%he separation by categories
is reflected in all variables we would expect progréssive
change in means as ge proceed across from category 1 to )
category 5. There is uneven tendency for increase on RUR,
HUM and AES; for decrease in ENT and LIT. Among attitudes
to school subjects there is an increase with FREN and MUSIC.
thqugh the patéern of ihcrease is irreqular. There is
another uneven péttern of increase with TOYS. The ciearest
indication obviously occurs with INT which declines from
categgry 1 to category 5, whilst increases are most obvious
in DMU and CREAT.

) The next step taken was to correlate these scaled
differences in scores (INT - CREAT) with each variable in
turn for the Yhole‘sample of 137 subjects.é&Correlation

coefficients presented in Table 31 appear to confirm the

results shown in Table 30. Table 31 shows that only ENT

and AES of Sandall's interest scales correlate significantly .

with the convergence-divergence variable (.065), and among
attitudes to school subjects only the attitude scale to
MAT appears to be barely significant.

It appeared to be useful to conduct a series of t tests
using the various categories of convergers and divergers. '
It will be recalled that Hﬁdson was prepared to consider
the extremes of 30 percent as possible convergers and
possible divergers. A series of such tests‘wiil be made,
using only‘the most extreme categories 1 and 5 (n=15 and

n=17) whose results are shown in Table 32.

i Yo i
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, ~ TABLE 31 .
CORRELAT{ON COEFFICIENTS OF 22 VARIABLES WITH DIFFERENTIAL
SCORES (INT - CREAT). - '
Variables ) Correlation Coefficients
RUR ~ -.05
soc R -.08
| HUM ’ -.13
ENT A .17
PHY .07
LIT ] N .10 -
" AES B -.20
SscI / -.04
GEO ¢ .01 ’&
?f““nAT .16*
"CHE .05
PHYS ' : .10
ELIT .03
EGRAM -.02 ‘
HIS .06
FREN -.10
ART - -.03
' MUSIC -.10
" scIE " Los
TOYS T -.08
MT -.05
cT . .00

* significant at .05

3 - -7 !-?—
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(T’ o ' TABLE 32

v

t~TEST COMPARING 15 CONVERGERS (CAT 1) AND 17 DIVERGERS

3

(CAT 5) ON 26 VARPABLES.

L

122.

Variable t P Varia?le t P
, 1
RUR -1.03 GEO ~0.49
soc . ' 0,10 © MAT 0.85 )
HM -2.28 e CHE -0.24
ENT 1.54 - PHYS 0.38 -
PHY T 1.23 ELIT« pjgb
LIT - 0.99 - EGRAM -b.42
BES -1.67 o HIS ©-0.14
scI -0.35 : FREN ~0.75
. . ,
INT 5.65 ART 0.49
.DSU -2.16 MUSIC -0.93
) DMU -4.98 SCIE .0.04
CREAT -4.59  tovs ~0.63 |
’ . N MT -0.74
cr 0.43
* Significanf at .05 A\
\
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»  Next, categories one and two were combined as corvergers,
and categories four and five as divergers (n=40 and n=42);
In the third case_.a sample cons;sting of the two quartiles
of convergers and divergers was ﬁséd-ra rather more con-'
servative‘figure than the 30% of Hudson. AThe three sets
were used tortest possible limits of the extent of coneergers
and divergers if any were in fact recognized. ‘Results are
presented in tables 33 and 34. It will be seen that signi-
ficant values (5% level) are found only for AES and MAT
(apart from the classifying variables), i.e. on one of San-
dall's Interest Variables and on the attitude to one school
subject, results which are also obtained in the two 25%

samples. These results should be set beside those obtained

from the two extreme groups where only HUM differentiated

K the tdo groups.
\ Whilst few single variables show possibilities|of
differentiating between those who might be convefgers and v .

\—these who might be divergers, it is possible that combina=
tions of variables might be more successful. Since con-
vergence-divergence is a dichotomous variable, a discriminant
analysis was used to examine the extent to whicﬁjfhree sets
of variables would differentiate convergers and divergers

representing the Ewé extremes on that continuum. The discrim—

inant analysis technique was proposed by Fisher (1936) as a
‘_:i 12

350@ﬂtibn of a problem,of classifying a number ‘of correlated
e

variables into two groups taking into consideration the com-

bined effects of these vafiables. The variables selected

e oo a—
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TABLE 33

(CAT 4 + CAT 5) MEAN VALUES ON 24 VARIABLES.

t-TEST COMPARING 40 CONGE’R’{;ERS (GAT 1 + CAT 2) AND 42 PIVERGERS

X

x

Variables Convergers Divergers: t P
RUR 10.48 10.57 - .15
goc 9.43 10.24 -1.02
HUM 6.43 _7.21 ~1.02
ENT 13.70 12.38 1.70 .
PHY 13.33. 13.19 .13 s
LIT 7.10 6.48 .91 ;:
AES 8.13 9.71 ~2.10 *
sc1 11.20 11.52 - .36
INT 59.13 43.93 6.12 aw
DSU 11.13 13.38 ~2.44 *
DMU s 720 12.83 ~5.98 * %
CREAT 18.33 26.24 -5.30 xn
GEO 43.13 42.48 Y
MAT v 48.88 42,40 . 2.38 * %
CHE 37.73 38.42 r= .19
PHYS 37.18 ' 36.71 C.13

ELIT 40.33 39.86 .17

" EGRAM 37.90 138.93 - .36
HIS 42 .20 40.36 71

FREN 33.23 38.12 5 -1.43

ART 46.23 48.605ﬁ - .67

MUSIC 4.15 37.83 -,.92
SCIE 47793 47.60 . .11

TOYS 17.03 18.38 - .72

* Significant at .05
** gignificant at .01l
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TABLE 34

bdﬁSTCdﬂ#ﬁ&MfMEhNVNhEBIF 34 CONVERGERS AND 34 DIVERGERS (- EACH

" REPRESENTING 25% OF THE TOTAL SAMPLE ) ON 26 VARIABLES.

e B
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-

Variables ’ Com:r(ergers Dive;‘{gers t P
RUR | 10.59 10.76 - .24 ”
soc ) 9.44 10.21 - .91
HUM . 6.59 7.21 - .72
ENT 13.35 12.21 1.26
PHY 13,41 13.06 .30
LIT 7.29 6.62 1.02
AES 7.94 9.76 -2.18 *
sCT T 11.41 11.71 - .29

o
INT . 58.88 44 .65 4.99 e
DSU 10.41 13.74 -3.03 b
DMU 7.15 13.56 -5.91 '
CREAT 17.56 27.32 -5.80 ko
GEO . 43.24 42.8% .13
MAT " 48.94 43.68 1.92 *
CHE 37.50 38.85 - .34

' PHYS 37.79 35.29 .67
ELIT 40.82 41.68 . - .28
EGRAM 37.50 40.91 -1.15
HIS © 42,71 41.29 .50 w
FREN 33.00 38.18 -1.37 *

ART 45.26 46.15 - .21
‘MUSIC 34.59 39.32 -1.07

-* . scIE 47.00 47.38 - .12
TOYS 17.24 18.41 - .55
MT ) 2.88 3.12 -1.03
CT 2.74 2.94 - .97

* Significant at .05

** Significant at .01
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&
were the eight interest scales, the attitudes towards school

subjects, and the single measure derxved from Hanrahan s Toy
!

Scale, these twénty variable’s and two groups {convergers

and divergers) were utilized in the discriminant analysis
using an SPSS comppter program. The results shown in Tables
35 and 36 ipdicate that there is little separation between
the group centx:oids whether we use only the extreme con-
vergers and divergers or the two 25% samples. It is very
interesting to note that in an attempt to fbobrm a discriminant
function for the two extreme groups only four variables are
selected, whereas inlthe 25% sample as many as 7 variables
are included. More interesting still is the fact that none
of the four are included in the seven. This seems to suggest
that .it is largely a matter of chance which variables are
related to the discriminant functign, i.e. none are very
clearly and unequivocally involved. . It will be noted that in

1

the larger sample the variables AES and are the first
two wvariables selectefl, a confirmation oghe results obtained
with the relational and t t'est studies.

R TABLE 35

/-
SUMMARY TABLE OF~ *JDISCRIMINANT ANALYSIS (CAT 1 AND CAT 5).

‘Variables * Dis. Function WILKS'LAMBDA p-
coefficient
HUM 1.039 . 8525 .03 >
ART ' - .621 b . 8015 .04
MUSIC .548 . 7642 .05
PHYS . - .451 : .7278 .06

Discriminant Functions Evaluated at Group Centroids (Means)

Group " Function 1
1 -.630
5 . .556

e bt
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TABLE 36

!
SUMMARY TABLE OF DISCRIMINANT ANALYSIS (THE TWO 25% "SAMPLES)

e

Variables Dis. Function WILKS'LAMBDA P
coefficient
AES .750 .9327 03
MAT -.668 . .8816 .02
FREN .656 .8169 005
SCI .752 L7911 .005
LIT -.511 .7625 .004
Fy 0
s0C .483 L7422 .005
SCIE . 345 .7224 .005

Discriminant Functions Evaluated at Group Centroids (Means)

Groups Function 1
1 ~.611 .
"2 .611 s . “

There remains one other methc’>d which might check on
the cpnvergers and divergers in the present study. This
entails the Q technique or inverted factor analysis of
correlations between persons. A transpose of-the matrix of
twenty—two variables made this analysis possible. The
variables were eight Sandall'sJ Interest Scales, attitudes .
to eleven school subjects, scores o;n twenty-two toys, ax:xd
the mechanical tools and carpentry tools responses. These
variables were the rows of the transposed matrix; convergers
and divergers were selected from the columns. In factor

analyis the number of glumns may not exceed the number of

|
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UNROTATED FACTOR MATRIX FOR 10 MODERATE CONVERGERS 'AND 10

MODERATE DIVERGERS

.

2

?‘ABLE 37

(Q - technique}.

128

a

Convefgers Py F 'Fy h2
S 5 ! .98 .03
S 20 .71 .09
S 23 .83 .16
.S 25 .93 ~.03 \
s 27 .61 .43 C\*%.35 .77
S 36 .90 .11 .28 .92
s 37 .90 -.31 -.13 .90
5 64 .83 -.02 .18 .82
S100 .25 -.13 .52 .40
S137 .80 .39 .31 .83
Divergers
S 14 .?3 -.02 -.20 .90
S 56 .78 -.17 -.36 .81
s 57 71 -.51 -.03 .82
\ S 59 .87 -.32 .14 .88
S 76 .91 20 .06 .90
N s 9 .67 .48 -.10 .77
S 86 .93 -.02 .17 .93
S 87 4 .66 .32 .09 74
s 95 .87 -.09 " -.16 .87
v 5120 .93 -.03 -.03 .94
§
Percentage 67.4 7.8 7.2
of
variance .
¢

" ey 6 = s
- s
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10 MODERATE DIVERGERS

" VARIMAX ROTATED FACTOR

TABLE 8
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MATRIX OF 10 MODERATE CONVERGERS AND

(@ - technique).

-]

Convergers Fl F2 FB
5 .68 .59 .38
20 .34 .42 .58
23 .55 .64 .15
25 .77 .56 .12
27 .29 .76 -.12
36 .49 .56 .60
37 .88 .30 .25
64 .55 .43 .49
100 .08 -.05 .58
137 .23 .72 .57
\
Divergers
t
14 .75 .56 .17
56 .78 - .38 -.02
57 .82 .02 .28
59 .77 .23 .48
76 .75 .36 .42
79 .22 .79 .13
86 .62 .50 .51
87 .25 .63 ' .32 -
95 .73 .46 .19
120 .69 .52 .33

e




TABLE 39

¢ UNROTATED FACTOR MATRIX OF 10 MODERATE CONVERGERS AND 10

MODERATE DIVERGERS - MINEIGEN VALUE = 1.5 (Q - technique).

Convergers F1 F2 h2
s 5 .98 .04 .96
) S 20 .70 .09 .50
. s 23 .82 .16 .71
s 25 © .92 -.05 .86
s 27 .60 .37 .49
S 36 .90 .13 .83
s 37 .91 -.32 .92
S 64 .83 -.01 .69
$100 ' .24 -.08 .07
S137 .79 .38 .77
Divergers
S 14 ) .93 -.03 \\\7 .86
S 56 .17 -7 .62
s 57 .71 -.52 .77
S 59 ' .87 -.30 .84
s 76 .91 -.20 ' .86
s 79 .67 48 .68
S 86 .93 -.00 .87
S 87 .67 .35 .57
S 95 .87 -.09 .76
5120 .93 -.02 .87
Percentage
of 67.4 7.8
Variance

O e g e = v e Ty
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TABLE 40
. »
() VARIMAX ROTATED FACTOR MATRIX FOR ‘10 MODERATE CONVERGERS AND 10
MODERATE DIVERGERS USING MINEIGEN VALUE = 1.5 (Q - technique) .
Convergers Fl FZ
5 71 . .68
20 “ .47 .53,
23 .51 .67
25 .72 .58
27 ) .21 .67
36 .59 .69
37 .89 36
64 .63 .54
100 .24 .10
137 .35 .81
‘Divergers
'S
© 14 .71 \ .59
56 .69 .38
57 .87 .08
59 .85 .35
76  ° .81 .45
79 .19 .80
86 .70 .61
87 v C 27 " .70
95 .71 .51
120 _ .71 . .60
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rows Or analysis is impossible. This meant that not more P
than eleven convergers and eleven divergers cquld be selected.
In the present ingtance it was decided to limit the number
of individuals appearing in any one analysis to twenty, ten
chosen from among the convergers and ten from among the
divergers. The subjects were ranked in order of their scores
(INT - CREAT} and for the first analysis the ten highest and
ten lowest scores were selected; for the next analysis the
next ten from each end of the continuum were chosen.

Using thelless extrémes first, three factors emerged,
rather than the two which would be expected if there were a
neat classification into two groups, convergers and divergers. \
Two of these three factors expiained 75% of the vai%ance and
the remainiﬁg 25% was taken up by 13 small factors. While
factor 1 takes 67.4% factor 2 and factor 3 each took between
7 and 8% of the variance. On rotation; (Table 38) the ’
heaviest loadings for most individuals were on factor 1,
fewer on factor 2 and only two significant loadings on factor
3. By using'an‘artificially high mineigen value (or speci-\
fically limiting the number of factors to 2) an equally arti-
ficial solution can be obtained. Perhaps (TabIe 40) students
57, 59 and 76 provide the clearest evidence in support of
Hudson's hypotheses but by the same evidence student 37 would
belong with them, or three divergers and one converger would
be pléced togethey. Subject 137 would be different, i.e. a
converger, but we should have to accept student 79 also as a

converger, whereas Hudson would have placed him as a diverger.
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UNROTATED FACTOR MATRIX FOR 10 EXTREME CONVERGERS AND 10

TABLE 41

. EXTREME DIVERGERS {Q -~ technique).

Convergers Fl F2

6 .21 © .15

26 ° .23 . -.03

" 27 .18 .49

34 .23 -.05

51 .24 -.08

72 .25 ~.06

88 .24 ~.04

103 .22 . -.28

127 .23 Y

132 .24 . 11

Divergers

7 .18 41

28 .25 y .09

31 .21 11

45 .25 -.12

69 .23 -.13

84 .18 ‘ -.45

108 .18 .35

116, .23 © .08
118 .21 -.14

125 .24 .02

S
Percentage 5
" of 4.6 8.5
Variance
Eigen Values 14.91 1.71
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( " -; ) t ~ . TABLE 4 2
P I 4
VARIMAX ROTATED MATRIX FOR 10 EXTREME CONVERGERS AND 10
EXTREME DIVERGERS (Q - technique).
Convergers F1 Fa
6 .23 .13
26 .07 .22
27 .52 -.05
L
34 . : .05 .23
51 .03 .25
72 .06 .25
88 . .07 .23
103 -.16 .32
127 -.12 .32
132 .20 .17
Divergers
. 13
7 .45 -.01
28 L 18 - 1 9
31 ‘ .19 .14
45 -.00 ‘ .28
69 -.02 ., .26
84 - . -3 .35
108 ‘ " .39 . .01
116 : .17 .18
118 -.03 .25
125 _ .12 .21
/
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( } When we. select the ten most extreme students of each
kind and repeat the process, two factors do result. The
first factor has a very large eigen value of 14.91 and the
second has an eigen value of 1.71 with no other eigen value
excééding unity. But the varimax rotatiog fails to provide
any evidence of two groups, all loadings being extremely low,
and, according to Kaiser's criterion, not significint. Once
! again we find that using the 'most extréme groups, the members .
of whom should be the most probable supporters of the Hudson
theses yield, frfom his point of view, the least evidence.
In the slightly less,extreme groups things look only "slightly
» more promising.
vFA\\~»~’"-M—*\Jm€re~nga1ns one other tactic in a search to éxamine
‘ whether or not H;ason's theses are applicable to Canadian
ninth grade'childrqn, with confirmation being pro%ided from
three sets of measures, Sandail's Interest Scales, Attitude
to School Subjects and the Hanrahan Toy Questionnaire. That '
tactic is to attempt to predict a limited number of convergers
(and divergers, separately) by means of regression techniques.
The standard SPSS regression program was used, with all
variables included, to predict the difference score (INT
minus CREAT), each expressed on a scale with a mean of 50.0
and a étandard deviation of 10.0. ¥n the first place the
two groups forming 25% of each end of the continuum ;ere used,
. and then only the two most extreme groups, which had formed ¢

categories 1 and 5. The results are given in Tables 43 and

C 44. It might well be that different variables would be
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- o, TABLE 43
) REGRESSION OF VARTIABLES ON a) CONVERGENCE b) DIYERGENCE
_25% Sample T
convergers
Variables ‘Multiple§ SimpleR ‘ Beta\“}
‘ T .257 .257 ’ .73;!‘
| . scI .326 -.168 -1.63,
; soc .458 -.082 -~ - .987
1 HIS . .560 -.026 - - .355
N ELIT .592 | -.042 - .389
//>‘ AES 617 -.157 ' - .287
LIr .634 _ -.007 .631
MAT .651 -.183 - .362
| 25% Sample
Divergers
. - v
CHE .352 . .352* . .065 -
MUSIC o 531 _.189 d - .513
BN\ .591 .251 - .015 )
TOYS .618 -.114 168
EGRAM .649 .178 . .377
PHYS 683 A

! ‘ \ ¥ Significant at .05 level.

.334* .445
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REGRESSION OF VARIABLES.ON a) CONVERGENCE b) DIVERGENCE.

TABLE 44 -

CAT 1
Variables MultipleR : Sixr;p]fgt Beta
HUM l 530 .530* .861
scy ‘ . .647 ~.487 -1.293
soc ! .805 ' .080 ~ 804
ART \ .862 —'oif - .140
MUSIC .953 2127 .888
] CAT 5
SCIE |~ . .36l - 361 -1.377
GEO E .514 ' .160 L7172
TOYS .623 .185 .801
ENT g0 . -.273 - .038
AES ' RULE ot -.133 - .123
* Significant at; v.05 level.

-

-

'er‘ ‘e
selected to predict convergers, from those variables re-

quired to predict divergers’,;” but it would be expected that
some of the (ariabl.es used with the 25% samples would also
be involved in predictirfg with the extreme groups, categories.
1 and 5. O(gnly thén wéuld J'l.t be' possible to argue for some

consistency of prediction. Addition,aily it would be expected

Exad differentiated the grbups in earlier _taﬁles, would appear

here also.

i

LY

" that if Hudson were to be confirmed, then-the variables whigh

Tt will be'noteéd at the outset that the simple

o
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correlations of the séparate variables with the difference
score-(IﬁT minus CREAT) are éenerally low, on;y three of
them being significant at the .05 level, and only one ather
approaches the .10 level (SCI in/the extreme converger group).
The SPS§ Eegression program does not eva%uate the correlations
' before'attempting to uge them in the regression equation.
Hence, among the convergers' eight variables are i;voked to

'explain' just 42% of the variance, whereas in the extreme

convergers the first two variables 'explain' the same 42%

K\,of the variance of the more restricted, more extreme sample,

and five variables will account for 90% of the variance.
Perhaps more to the ﬁoint is the fact tha; only two of the
variables are common to both samples, and yet all members of
categorz\iJére also‘members of the 25% converger sample.

These two yariables are SCI and SOC from éandall's InteresF
Scale. On the preélction of divg&gers six variables 'explain’ ‘
46% of the v:riance in the 25% sample, and four variables

will accéunt for 50% of the variance for the category 5 ‘

. sample. Again, only two variables are.common to “the twoLA
predictions, in this case TOYS and ENT.

’ Wheé we review these attempés to predict convergers
and divergers, chosen acés}ding to Hudson's method by find-l
1hg the digference score in some standard form between INT

Jand CREAT we find‘that_the variable AES was indicated by

. Table 30, AES, ENT and MAT were indicated by Table 31, oM

by'Table 32, AES and MAT by Table 33, AES and MAT by Table™

34, HUM shows in Table 35, and AES, MAT, SCI and SOC appear

? @

P "

it e or ot g - 0530 o
©




. © 139
. ‘
in the discriminant analysis in Table 36. In Tablés 43 and
44 it appears that negative attitude to SCI and attitude to
SOC assist in the prediction of convergers,; and ENT and TOYS
in the predictiaon of diQergens. There is thus little or ng «
stability of confirmatory indicatofs among Sandall's Inte;est
JTests, Attitude; to School Subjects or Hanrahan's Toy .
Questionnaire for the convergers-divergers division of the
137 boys according to Hudson's procedure. .
Hudson produced evidence of an association between his
'cohvergence/divergence dimension and the specialization’ of
-his students at the level of the sixth form or in university.
Canadian ninth grade students are somewhat younger than
English sixth form students and in addition their curriculum
permits less sbeqializatio&, which tends to occur in grades
ten and eleven, or'at C.E.G.E.P. The only evidence which
could be ¢roducéd on this topic from the present sample wgs
to ask the students for the options they would ‘choose at
gr;de ten. Unfortunately complete data for all studeqts were
not available on this point. For the exéreme groups there
were complete data for- only 12 convergers and 13 divergers.
Chi squared was\}nsignificant (Table 45); In the 25% samﬁle
it was also insignifitant. To round out the study data are
presentéd for‘the reported intenﬁions of students to go or
not to'go to°qniﬁersity (Table 46) and also the SES of the
parents of these convergérs and divergers was not signifbﬁantly

related to their convergence/divergence score, (Table 47).

It is now possible to examine each of the six hypotheses

1
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in the light of the foregoing evidence. '

TABLE 45
THE RELATIONSHIP BETWEEN CHOICE OF OPTION AND CONVERGENCE-

* DIVERGENGCE CATEGORIZATION.

a

Convergers Divergers Converqergkg Divergers

CAT 1 CAT 5 25% 25% -
X

Science ’ 5 4 8 . 8
Neutral 3 3 9 7 ‘
Arts 2 6 4 13

%2 = 1.75 %2 = 4,10

n.s. n.s.

TABLE 46

THE RELATIONSHIP BETWEEN REPORTED INTENTION TO GO OR NOT TO

GO TO UNIVERSITY AND CONVERGENCE-DIVERGENCE CATEGORIZATION.

Convergers Divergers Convergers Divergers

CAT 1 CAT 5 25% 25%
Yes 15 , 10 | 29 20
No — . 2 4 5
: }
v? = .817 . ! = .207
n.s. ’ : n.s. .
"4 N

,
o1t T — ¥4
AL N T C Er BN L

v e ekt &

PRT A

LSV PU U e



e Ittt e e

O

: ‘ 141

TABLE 47

THE RELATIONSHIP BETWEEN S.E.S. AND CONVERGENCE~DIVERGENCE
X
CATEGORIZATION. i
Convergers Divergers Convergers Divergers
CAT 1 CAT 5 -.25% . 25%
IFMA
4.07 T 3.83 \ 3.88 3,60,
(N =15) (N = 12) (N = 33) (N = 25)
t = .43 t= 1.14
n.s. n.s.u

Al

Hypothesis 1.
\ | Extreme convergers and divergers (category.l and
category 5 above) are differentiated by the t test only on
the HUM of Sandall's Interest variables. With the less ex-
treme convergers and divergers (categories 1 and 2 combined,
‘and categories 4 and 5 combined) significant differences

&
were found on the wvariable AES.

E

Four variables named in the
_ hypothesis (RUR, SOC, SCI and LIT) did not yield a signifi-
cant difference. . .

Hybothesis 2.

On attitude to school subjects, only MAT yielded a

significant difference, and that only in the combined groups

(1L + 2 versus 4 + 5). The extreme groups were not differen-~

tiated by their attitudes to school subjeqi#.
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Hypothesis 3.

Using the score on 22 toys deriyed from the Hanrahan
Toy Questionnaire it was found that there™was no difference
elther with extreme groups or with lesé extreme groups.
Hypothesis 3 was not confirmed.

Hypothesis 4.

»* showed no significant differences amongst &aﬂmuger&
divergers for whom data existed for the future courses se-
lected by these students. This was true whether extreme
(CAT 1 and CAT 5) or lbss extreme (CAT 1 and 2, versus 4 and
5) groups were\shosen.

Hypothesis 5. . &

There were no significant differences between con-
vergers and divergers on_their reported intentions to go or
¥
not to go to university.

Hypothesis 6.

There were no significant differences between con-
vergers and divergers with regard to S.E.S. as defined by
the father's profession. )

In general, therefore, it must be concluded that with
the present sample of Canadian Grade 9 students, divided into
categories by the difference in standardized scores on %h
intelligence test (Henmon Nelson, Form A) and a summed score
on two tests (Meaning of Words and Uses of Objects) according
to a procedure of Hudson, it was not possible to find con-
vincing evidence for the existence of convergers and divergers

having properties proposed by-Hudson or deduced from his theory.

-
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Summary
' 4
The present study used 137 Canadian ninth grade male

students to examine the relationship between the convergence-
divergence continuum and Arts-Science choice which was found
by Hudson to exist among Brjitish sixth form students. An
appropriate intelligence test for the present sample (Henmon-
Nelson, Form A) and tﬁq two open-ended tests employed by

" Hudson (Uses of Objecté\and Meanings of Words) were used to
generate a convergence-divergence continuum, following the
procedure utilized by thelBrit;sh work. Such a proced;re
involved the distribution of the differences between scores
on the I.Q. test and those on the creativity index (the
composite score on the two open-ended tests) in the propor-
tions of 10:20:40:20:10. Thé extreme ten per cent. on both
sides of the distribution defined the two groups of extreme .4
convergers and extreme divergers. The dependent variables
were scores on Sandall Factorial Interest Blank, an Attitude
measure toward eleven school subjects, and-certain scales de-

h”riVed from the Hanrahan Toy Questionnaire. 1In addition, the
convergers and divergers groups were also compared on three

other variables for which data were obtained from responses

to an information sheet (Appendix 1). These concerned the

(:? choice of ninth grade options from among school subjects
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%

having a scientific or a literary bias, sooio-economié’
status as deduced from the fathers' occupations, and stu-
dents' reported intention ta go, or not to go, to university.

The correlation between the two open-ended measures
was much lower ( .3) than that bbtween the INT score and
the composite CREAT score ( .52). The correlational pattern
of interest scores and INT) DSU, DMU, and the Creativity
Index (DSU+DMU): and the regression of the former on each
of the 1last four véﬁ;ables showed, in general, that the
relative preference for interest activities included in the
Sandall Interest Blapk were virtually independent of the
type of abilities measured by the INT test. The HUM interest
scale contributed the most to the multiple R of interest
variables and DSU, as did the AES interest scale to the
multiple R of interest scales and DMU, and with the Creativit§
Index:

Factor analysis of interest measures, INT, DSU, DMU,
and the compoqite Creativity score yielded four principal
components on rotation. With l1's inserted in the diagonal
as communalities, the first factor was defined by SCI. RUR
and SOC interest scales; the second factor contrasted ENT
and HUM interests; the thfrd factor loaded on the Creativity
Index; and the fourth factor was a literary one. These:four
factors accounted for 71.3 per cent. of the total variance in
the data. Using squaréd R's of each variable with the re-
maining variables, the first two factors remained unchanged,

*
the third factor was defined by INT and DSU, and the fourth

N
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factor contrasted PHY and LIT interests.

These procedures were-tepeated with students' atti-
tudes to school subjects with correlations, regressions and
factor analyses being praduced. It was found from these
vartous analyses (using all 137 students) that Music cor-
related positively with DSU and DMU and PHYS correlated
negatively with DSU. The expected correlationswere found
between attitudes to CHE and PHYS, between English Litera-
ture and English Grammar, and between History and Geography.

From multiple regression analyses, attitudes to Mathematics,

Music and Physics contributed most to the prediction of

Intelligence,*and these three with attitudes to English
Grammar to the prediction of DSU. Music, Mathematics_ (with
Physics and Hispor&f contributed most to the prediction of
DMU or the combined DSU+DMU. 1In each case only about 10%

of the variance of the criterion was explained. Factor
analysis of these attitude scores with the Intelligence and-
Creativity (DSU+DMU) scores yielded 5 factors for 64.3% of
the total variance. One factor appeared to derive from
attitudes‘po Chemistry and Physics, one from English Litera-
ture and English Grammar and one from the intellectual tests.
The other two appeared to be derived from attitude to -Geo-
graphy and to Mathematics. When a factor analysis was made

} 3
Intelligence, Creativity, Attitudes to School Subjects and
Toys) eight factors appeared. The f{;st four alternated

between Interests and Attitudes, with the sixth being an

L — v
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intellectual one, and the remaining three spiit into Inter-
ests and Attitudes. . 7 p

Using data derived from éhe Basic Toy Scale of the
Hanrahan Toy Questionnaire used either singly or in combin-
ation led to the decision that in future analyses only the
single score (TOYS).derived from the weighted scores on 22
toys would be used.

Attempts were then made to check whether convergers
and d%vergers indentified by Hudson's pr%cedures could be
identified from their scores on the other variables used in
the investigation. The extremes, were designated as CAT 1
and CAT 5, the less extremes as éAT 2 and CAT 4, and the
middle group as CAT 3. 1In subsequént analyses CAT 3 students
were not used, and selections made from the remaining groups.
Miss&ng data on certain variables reduced the numbers available
in somefg;alyses.

Means and standard deviations were tabled for all
students, divided into their categories, for al{ variables.
As expected clear cut progressive increase or decrease across
successive categories were found for the variables from which
the categories were formed. Only AES amopgst the remaining
variables showed a progressive change.

Correlations of the difference scores (INT minus CREAT)
with all variables showed significarce only for AES, ENT and
MAT. t tests were ihen made between different groups--cate-
gories 1 + 2 versus 4 + 5, the ﬁighest scoring 25% of eachﬂ%

of these, and finally category 1 (extreme convergers) versus
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14
category 5 (extreme divergers). Significant differences
were found only for HUM amongst the extreme groups, and for
AES and MAT among the less extreme groups. Discriminant

analyses of extreme groups and later of the 25% sample pro-

duced extremely small distances between the group centroids,

indicating poor separation of what were presumed to be

convergers and divergers.

Using a Q techn{gue, transposing the matrix of cor-

relations placed 22 variables as rows and permitted the

selection of not more than 22 individuals in the cd&umns for

a subsequent: factor analysis. To ensure factor%zation only
20 individuals were selected. On the first occasion the 10
most extreme convergers andwdivergeis were selected; then

the 10 next in rank. Artificial restrictions to produce a

two-factor solution were made. There was no confirmation .

of ii?vgrgers and divergers in the most extreme cases, and
weak and confused evidence in the next ranked cases.
Finally attempts were ma;:\2§ see which variables
would be chosen, from among all the variables used, in at-
tempting to predict convergers, and divergers, using a 25%
sample, and then only the extremes, category 1 and® category
5. Different groups of variables were selected for the
separate groups (convergers an& %ivergers) but only two
were common to the 25% groué and the extreme group in each
case (convergers and divergers). It was concluded that
there was no stability of pred;ction by this method, with

®

these students.

LT




PR —

e W ok 0 g

gl

T 148

K}

., The six hypothesis set’up in Chapter 4 were ex;mined.
in the light of the foregoing information. Of the three
minor hypotheses, the choice of school. options was not
confirmed, but the other two (decision about university and
SES of‘ﬁarentgl were confirmed. Co?gggry to Hypothesis 1,
only AES of Sandall's Interest Blank differentiated con-
‘verg s and divergers, and contrary to Hypothesis 2 only
MAT differentiated. There was no differentiation on the
Hanrahan Toy Questionnaire contrary to Hypo;hesis 3.

It was concluded tﬁat whilst it was possiblé to rank
students by a difference score (INT minus CREAT), the con-
firmation of the extreme groups as separate homogeneéus
groups (convergers and divergers in Hudson's terms) could
not be confirmed by the variables to be found in Sandall's
Interest Blank, in Attitudes to School Subjects, or in the

Hanrahan Toy Questionnaire. It sayé nothing of their con-

firmation from data gathered by interviews or by personality

inventories.

s T
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Chﬁpter 6 -

Summary and Conclusions

During the late 1950's and following lhe\interest
aroused by Snow's lecture, The Two Cultures, Hudsonhbegan an
investigation of the genesis of the arts-science differentia-
tion evident in En&lish education. After 1960 he ,extended
his enquiries downwards from the uniéérsitéesmto the upper
forms of English privéte and grammar schools. Using tests
first proposed by Euilford, hut brought to Hudson's notiéé
by the work of Getzels ;nd chkson, aided by some psychiatric
formulations of his own, he proposed, in his text,"Contrary g
Imaginations:,” how Engiish grammar school children might be
distinguished, at the extremes, as convergers and divergers,
names which gained currency from that time onwards. Initial
reviews of Hudson's work were generally favourable and some -
attempts at replication, in whole or bart, of Hudson's or
Getzels' and Jackson's, were subsequently made. One such
investigation h;d been made by Butcher who advocated furtherv
investigation with much different samples.  The present in-
vestigatié; arose from this suggestion by Butcher.

Analysis of Hudson's work in terms of North American
techniques of investig&tion lea to the sgarch for a suitable

interest inventory, one which might have been/employed by

Hudson and which might equally have been used in Canada, and
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the choice fell upon Sanlall's Interest test, standardized’
f
on English children of approximately the same intellectual

J
and soclio~economic level as some ¢of those in Hudson's sample.

‘) +
A commonly used North American test of intelligence was ((

employed instead of the one used by Hudson. Attitudes to
schooI'subjects, and some other st@dents' intentions and
preferences were measured, and, with the possibility of find-_

ing still earlier antecedents of the arts-—science dichotomy,

the Toy Scale pni;sed by Hanrahan, and already used on ) C

English children, ﬁ;s appligd.
Ninth Grade boys (137) participated in the sEudy, the

boys being drawn from English language schools on the Island

. of Montreal. Using Hudson's procedure to discover the con-

vergers and divergers yielded 1% extreme convergers (CAT 1),

17 extreme divergers (CAT 5), 25 convergers (CAT 2} and 25
divergers (CAT/ZQI Si* h&potheses were set up for subsequent
examination. The testing of the hypotheses followed some intro-
ductory study of the Sandall's Interest Scales, Attitude Sca]‘.es

to school subjects and the Hanrahan Toy Scale on the total

- group of 137 students,

From regression analyses (Tables 3,4,5 and 6) it was

seen that Interest variables alone would account for only
*

about 10% of the variance of INT,DSU,DMU or CREAT (DSU + DMU).

:

Similarly attitudes to school subjects, singly or in com-
bination, explained about the same percentage of variance of
the same variables. 1In the former case, HUM usually made

the greatest contribution, in the latter case attitude to

.
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MUSIC usually had the greatest 1n§ut. Factor analyses of
combinations of two or more of the four Variables INT, DSU,
DMU, CREAT with interest variab;ef showed four rotgted '
factors (1) contrgsting S0C with SCf,"(Z)'contrastinQIENT

with HUM, (3) loadlng on intellectuai\variables;rand {4)

a singlé 1dént1f£ab}e loading on L;T.’ When used1with at-
¥itudes to schéol subjects, five varimax rotated factors were
found as' follows :- (1) CHE agd PHYS, - (2) Iﬁfellecguél factors,

i

(3) ELIT and EGRAM, (4) GEO and ‘(5) MAT. The former énalysis;}//
would provide some hope that if individuals couid be’classi-
.fied in some opposing categéries then tﬁe_contraéting of
HUM and ENT, SOC and SCI miéht haYg'someLroléAto'play in such
a categorization. The‘latter énalysis tends'ko confirm the
‘traditional relational nature of the school subjects 1nvolved

. (CHE -~ PHYS, and ELIT - EGRAM). A factor analysis of the
whole data confirmed the two,previous analyses (Table. 28) .

| Eight facéors were.extkaété& for 6§.8% of total variance.
On.rotation (Vérimax) Ve*had‘fachgrs (1) SCI and RUR, 12) CHE
and PHYS, (3) ENT éontrasti-ng with HUM, (4) ELPIT" and EGRAM,
(S) LIT, (6) INT’and CREAT, (7) GEO, (8) AES, in otheg wor§§,

. apart from the intellectual factor, fourfactors reflected
interest variables and three réflécted“attitudes\éo school
-subjects. = .

‘How would these findings\help investigate convergence-
divergence as categories proposed by Hudson? Immediately a e
problem is raised by their ldentification. Should one use

only the extremes-—in which case the small numbers are less

A
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1 ’
likely to yield generalizable results, or should one use
larger numbers, which should make for more gene'ralizéble
results but on less clearly identi%iable groups in Hudson's
A

terminology? ° Both tactics were followed.

All 137 students having beqn placed in categories

based on Hudson's procedures, means and standard deviations

were computed for all variables for-each cateugory. Clear
cut trends of mean. scores whether from high to low or low
to high would have been Svidenée likely to support Hudson's
thee;is. t-tests s.hould confirm suth trends if they exist.
Some tendency was no?ed for increase on RUR and HUM and a
clear incréa;e in AES (Table 30), and slight decrease on
ENT and LIT. Table 3% shows significant correlations
between the difference score (INT minus CREAT) and the

)
variables ENT, AES and MAT. When t~tests are used with

extreme groups (category 1 and category 5) HUM differentiates

o v
the two groups (Table 32) but with less extreme groups

(Table' 33) AES afd MAT but not HUM differentiate.

/ * Discriminant analyses showed no firm separation of
group centro‘ids, but such %eparation as was effected was
Based upon HUM and AES in different analyses. '

The Q technique, factor analkfss of the transpose,
shéuld permit the division of students intd-two groups (or
could force such a division). Because a maximux,nu of 22avar—
iables (classifying intellectual variables were excluded)

wa's‘\available, not more than 22 students (preferably 20 or
8

lower) could be forced into two groups. Such a 'forci}gg'
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procedure, obtaine.;d by the use of a minin;um eigen value
greater than unity to halt factorization, fail'éd .to produce
such a division, no students being clea:rl\y distinguished
"from the others in the extreme groups. The extremel}; large
proportion of wariance extracted by the first factor would
indicate much more of a“ "g” effect than Hudson would anti-

cipate, ané probably more than a correlation of .56 between

INT and DSU, and .52 between INT and CREAT for these students

would have suggested.
Little success was experienced with the extreme groups
in meeting the major hypotheses set out earlier. Differences

were found with HUM interests among the extreme 'convergers'

. and 'di\;ergers, ' none among attitudes towards school’ sub-

jects and no differences were found on the Hanrahan Toy

Questionnaire. There were no significant ¢* between them

»

“with respec:Jo bias of a literary or scientific kind in

future study at school,’ nor, on SES, nor on intentions to._pro-
;:eed to University or not. With the more numerous-groups,
which included less extreme 'co§1ve1';'gers" and 'dive‘rgers'
si‘.gnificant differences were found on AES interest scores,
and MAT among attitudes to school subjects. N B

It was concluded that there wasj no support, among the
present sample of Canadian Grade 9 boys, for wﬂudson's hypo-—
thesis of distinct 'éonvergers' and 'd;t_yergérs' as identi-
fiable by the kinds of tests 111£e1¢o be used in a North
American examir;ation of these hypotWeses.  Whether the ex-

istence of some extreme score differences on intelligence

o
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anf creativity supported by means ofh"inf;erviews rather than '

other tests would result in the confirmation of such
'convergers' and 'divergers' has not beén tested. It ‘may
still remain a possibility for examination by different

procedures with different samples of Canadian schoolboys.
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Meaning 65 Words Test i

Each of the nipewords below has more than one meaning. Write

down as many meanings for each word as you can.

Bit
Bolt
Duck ’
Fair

Fasf

N

oY 156

Student’s Number

-
»

B sion

~

Pink
Port
Sack

Tender v
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Student's Number

Q

Uses of Objects Test

f

you can for each.

A barrel

A paper clip

Below are five objects.: Think of as many different uges as

A tin of boot polish

A brick

A blanket
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Toy~-Questionnaire

2
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Student's Number

In the following exercise you are asked to remember
some of the things you may have played with as a'child. Below
are three lists of selected items that are sometimes used as

toys by children. INDICATE ONLY THOSE ITEMS THAT YOU DEFINITELY
REMEMBER PLAYING WITH BEFORE YOU ENTERED HIGH SCHOOL.

l. Circle any of the following toys that you remember playing

“yith at home.
electric battery bhoat
wquarium
ﬁodel generator r
binoculars
model airplane kit
- éowboy & indian set
model car kit
cops and robbers set
microscope

L

paddling pool

pedal car ihpl

rocking horse

toy weighing scales
soldier suit

tow truck

toy zao

bicycle

telescope
radio\éonstrucgion kit

chemistry set

toy carpentry set

" jack-in-the~box

toy crane o 2
puppets

electric train

slide P4
electric motor

sail béat
engineering kit
skateboard

electric race car kit
spaceship

electric kit

toy record player
wagonvv

toy garage

meccano

toy telephone

mini drill

tent

i\
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Toy—-Questionnaire (Cont'd)

’ N
scooter steam engine

detective set paint sget
model boat kit toy clock building set
fishing rod skates
camera guitar
2. Indicate how much you used the following groups of tools

to build or repair something or to take something apart.
(your childhood period before entering high school)

Mechanical tools such as wrenches, pliers, etc.

NEVER SELDOM QUITE OFTEN VERY OFTEN

—

Carpentry tools such as a hammer, saw, etc.

NEVER SELDOM QUITE OFTEN VERY OFTEN

3. Circle the following objects that you remember playing
‘'with at home or elsewhere:
old c%ock old car parts
go cart ol old electric engines

old gasoline engines

4.
old sewing machine parts

home made carts

old bicycle parts

4. . Indicate your parents' interest in your involvement with
mechanical things byplacing an "X" in the appropriate space on
the following scale. “Interest” refers to the answering of
your questions about mechanical things, showing you how things
worl%ed and how to make things, etc.

@ \

VERY INT. QUITE INT. SLIGHT INT. NOT INT.

FATHER'S INTEREST

MOTHER'S INTEREST °
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Index on Attitudes Toward School Subjects

Instructions ' Student's Number

Below you find some school subjects in Capital letters. Beneath
each subject are a number of Scales on which you describe the
subject. Here is an example:

MATHEMATICS
Bad : : : : : : Good

.

~Tf you feel that MATHEMATICS is EXTREMELY “Bad"”, make an "X~
as follows: .
Bad X : : : : : Good

~If you feel that MATHEMATICS is EXTREMELY "Good:"™
Bad : H s : : : X Good

-If you feel that MATHEMATICS is QUITE “interesting:~
Interesting R S : : : : Boring

~If you feel that it is QUITE “"Boring:”™
Interesting : : : : : X s Boring

-If you feel that MATHEMATICS is SLIGHTLY "Severe:"”™
Severe : : X R : : Tender

-Or is SLIGHTLY “Tender:”
Severe : : s : X s s Tender

If you feel that both sides of the scale apply equally to the
school subjects at the top, then you should check the centre

space on that scale. For example:
~If you feel that MATHEMATICS IS EQUALLY "Bad” and _Good™ then:
Good : : : X : H Bad

Important: 1. Check EVERY SCALE,DO NOT SKIP ANY.
2. NEVER put more than one “X" on a scale.

WORK FAST. do not spend much time thinking about any single
item. It is your first impressions, your immediate feelings
that are important for this index. DO NOT LOOK BACK AND FORTH

THROUGH THE ITEMS. DO EACH ITEM IN ORDER.
;ﬁ
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Geography
@ , | '

Good : : K :

Kind : : : :

) Boring : : oyt :
Light ) : (e

Severe : : : : : z

' Free : : :
Soft : : H : : :

Cold H : : H :

Predictable : : : : 2 :

Confusing : : : : :

161

Bad

Cruel
Jhbmxgthx;
Dark
Tender
Restricted
Hard

Hot

Unpredictable

Clear

The following ten school subjects were rated on the same ten

scales as abhove:
Mathematics
Chemistry
Physics

English Literature

* English Grammar & Composition

History
French
Art
Music

Science

et e e . T T e T - o
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9.

1o0.
11.
12.

162
> !
Information i
Vs
Student's Number
Your age in June 30, 1979
Your date of birth, _Day Month Year ~~ ’
Father's place of birth \
b4
" Circle the options chosen for Grade 9.
Chem, study Drama History Typing
Biology Science or Modern ™
‘ ©
Ecology ) Math Geography Languages
Do you intend to go to University? Yes No

If yes, what area of séecialization would you choose?

If no, what kind of work would you like to do after you
graduate from High_School?

What is the name of your father's occupation?

Iﬂ a few words explain what he does at work as accurately
as possible.

Does your mother work? No

If your mother works what is the name of her occupation?

/

"
PAN Y

Part Time Full Time .
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' Description

Identity A
Card NMuber

Rural/Practical Interests
Social/Display Interests
Hmanitarian Interests
Entertainment Interests

_ Physical Interests
Literary Interests

~ Aesthetic Interests

Scientific Interests
Intelligence Test Scores

Scores on Uses of -Chjects Test

164

Scores on Meaning of Words Test | A

Creativity Index

Attitude Scores to Geography

Mathematics
dxm@stry
Hw%icsd

English Literature
Eh%lish,Gmmnak

Continued

a

.
Q) :
AHMCON I, - I
Legend
Solunns Variable
1-3 ' 1D
. 4 © ' CARB
5 -6 RUR ‘
7 -8" soc
9 - 10 . HUM
11 - 12 ENT
13 - 14 PHY
15 - 16 ' LT
17 - 18 AES
; 19 - 20 scr
' 21 - 22 INT
23 - 24 DSU
25 - 26 DMU
< 27 - 28 DSU & DMU
' 29"~ 30 \ GEO
31 - 32 MAT
0 33 - 34 CHE
35 - 36 'phYs
O 37 -8 BT
39 - 40 EGRAM
T ‘§%~%§?§§§&$%f~“ “Z“?%%fléin’ C T,
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AHMCON 1 ~Ocntinaed - .. . ‘ d b
. Columns . Variable ’ ' Deacrf;’atigé P o
41 - 42 | HIs . HWstory |
43 - 44 FREN . Brench . I
45~ 46 ART Art ©
47 - 48 MUSIC Msic
49 ~ 50 SCIE _Science - .
51 . . CAT SCagegwiescaxﬁrgersb?mvergers»
52 - 53 TOYS ' - Soores on 22 Toys from Hanrahan
Toy Questionnaire
. 54 -85 . TOYA ’, Scores on 17 Toys from Hanrahan
o Questiemaire . ‘
56 . MT -+ = Rating of erqwcy of Use of
, Mechanical Tools )
57 cT . Rating of Frequency of Use of
' ” . Carpentry Tools .
58 - CATE Sample of 30 Convergers (CATE 1)
] ° . 30 Divergers (CATE 2)
{ ; .
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‘dis: éhbcnn; oo . .
*IN PROGRESS L/ \ . C -
0001 001108120616200209096417122929433025424037225027473171433
' 0002- 002110080418150608126016132941542935555451235033273292633
- 0003 003 1081302192006090950141226242931303244222352205040807332
0004 004114131114170209071800050545470057164344405913503191634.
0005 0051081208101706061081181331474638393934473646324421310321
0006 0061120807161702031259100515253322221832323264244811009111
0007 0071101206161608080730121325552500003828212264416452118432
0008 0081091207091409100641091121493939335559544343144542724432
0009 009112041009101007145713142752344342454455334557443080734
0010 010110040519170607115810132356272037706041364618643090933
0011 01111304051813070412661410243867324260284694526675822219331
0012 012112130716170105093708101864102216161622465822584201644
", 0013 013112101015140404133560212143462653104816521638224531814644
0014 0141080811121507150935121022463640414042461664386053028432
0015 915112420815180111117117112838264235434633295931492111022
0016 01611405091216031116491106172647373938374219501642F131133 ~——
0017-017115080416190306125414092321484038433938224824403141334
0018 018111100913140308135313102323295140312416196416503322844
0019 019112070812160207145413122524421440352423275523373151344
0020 0201091301171004101371151025355719434958202558101622522331
0021 021116041309080605174211051651364340534456294456663242232
0022 0221130515050316061757120719554739384339511544236021311221
0023 0231110508141505071665140822595453202021461055165021816441
0024 0241101709141804605074111071839364440433334225838283100232
0025 0251111004141006130961130518384535405326562560545110908231
"0026 02610908052015040404467110516545538453034491455344711110231
0027 0271091308191804031163120517552500003820411457542510907221,
0028 02811110150613081313401314275238433456414832467565551715232
0029 0291111206171108100945100313344936365031424416644321816221"
0036 030110090914101.006125314082230454131403830185541403313032
0031 03111509081107070%51420110514333140005154606045386552725322
0032 032108111013200405125014062041414210657039495354593181533
0033 033108140912190508094611071821296752161650166437643221933
. 0034 0341030908141809081166120618617039407058443639266410404121
" 0035 0351120608121207091348001313363546524437613644534520907241
0036 03611%50706122004051450011213575853503640506464175522523441
0037 0371060906111905071654050914346058596151521460595913330441
0038 0381061605170309130851110516494941372933283955274020806221
0032 0391111103151207091255140923556444658282646475234643353343
0040 040110080314190710135014072143565961213038546230673201732
0041 0411101102152007081450170926416861551216236049446342218422
0042 042107091510150505112501040541355261585340314141633363444
0043 043112080713121007085009091843356145655340616159663080632
0044 044109140915160510054712112345496040494246534870653464133
0045 0451090805171611081233131023515359435147485361434353228222
0046 046109120715141007073908081660616251475744456161 653242222
0047 047109150116200512084608091762395860535458595458593080722
0048 Q48110080914160410104111092053647065565449314841664121033
0049 04911609091414606051439130720604153606163475254436242420442
0050 0501131105120908111131040410464500004643346325041433242144
0051 0511110905101014091343070007623544594938415261476611816331
0052 0521100911121408071144110011473840315031581040107023026331
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0053 0531130808111208091241130114464355633646858101010303201834
0054 054108091114140611065210112219291616555356163810323111034
. 0055 055115030815120703166412172913704747133822307036703343144
0056 05461080801161305151341101525554843403619241035665951815322
0057 05710914031708061408401014“41237353“503341101628554"4"1222
0058 058108150908110815084511081944484446353136425128453141142

0059 05911407071412070681235101323415255614855606135566653028432

0060 0601071209071707101340081321414252444343452843104841313432

[0061 0461108070313200812124814102449494949494954345810704212044
+ 0062 062109120315200709045009091837613342454430166416543151033

0063 0631111111121507070939140519413945513643504452494614201732
00464 064119040610020712196611112 3548343464160531851104222726431
00635~ 0651081§9A1418100913711315”855636 504449301362536622725431
0066 086109100909130710074308091736204049353464266410223181444 .

0067 . 0671091209141306111036000606483737332630364061154 22422431 °

0068 0681q9110617160109096014092351554937383337435118662332942'

0069 06911506031014604041441141630495341284337374132253052220442
0070 0701061403181606080953130619515743394436543146335121"10“3
Q071 0711111402121006131036090817“316”21631"0161664164443 3021
0072 0721091404161609090667140822435547393548514258526211918211
0073 6731061207141610041"671514“?516249534?3642514847593080733
-0074- 0741141011101506101036101020364543424440433451383041513342
0075 075109091015100903105309101943345861345541395149632110944

0076 0761101011151107141423070916295455443436373650403851311322

0077 0771101307121008091034040509524649453337521053404603272333
0078 078111130813100808123508071541435470534421103535353151223
Q079 0791101404161903061142171431513"00002627461“5710464"119232
0080 08010914071013080910451112233553443346259525350404041917332
,0081 081107100713150809085012061843343235354343435110433131123
“0082 0821£13061212080209144309122127552064131327707016404101033
0083 0831091308121311061327050611315243513119383148525633141343°
0084 08410805081004081519431424640445559593143353200595852927442
0085 085112020514110911174405152044453538443536354339163181544
0086 086109120117190814074681921403456383734638395358425442018232

0087 0871130314081106081721051015516200490000524963165450504332 .

0088 08810912061720030910467130720443539354033392540264110705321
" 00B9 08911012071814080810611407215252604444364341246345821614321

0090 090110111012111108114513092247633423103764217070703090544
0091 091110110611111010155817133040233350231051106570254131033
0092 092109100910150610065316092534433125371745105058303181534

0093 093109111310120910104307111815514270352161533542643151324

0094 09410912151208070812451411254235433044638303550274240907232
0095 0951111010091105081346131528234040402020401047224450706332
0096 0961111009121010091052080917167040401835401616164021007331
0097 097102170811180413087518153339501815263625334058233060632
0098-0981160808131702100451130215473241385531404900003220606441
0099 0991060702171110171663201535515341384755475485564341312332

0100 100112060314150604185%91007170057000034370051000047133533441

0101 1011090509101507021856161127000047434434638445441403242344
0102 1021151007100405061347131324523600003957285900003942925342

1?0103 10311203031305146102063120618305454403827334546455412825431

0104 1031130705131108131457170825373845324353444257634433110923
0105-1051081314091704120947160352152100000315954500051103161342-
0106 10610313981513091Q072513112430403231333922525728245181620
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i 0206100707111748131225415148435742491933505342020422
1081111703141804Q20448211334503200004864464631421950806222
1091150510120308071564514062057450048485553704600533111022
1101110702151903121548140721393840403463737314049403201832
©1111120812081306131057210627514249446454255515053603211833
112111131105150805136414183258565345523850513455553141232
113109170214090616026115082346450000434449464859472060422
11410717071511100906752120414251446484345325040535140707222
1151121510081704110452141428544347434846534855533741309232
l1@1091415060407200566183048523634394149493857673351109332
11711009021420060611468151025434937283130523243383921107221
1181170508070806091747181634283545375534285855612853432442
11910711101117070607621605213754323327433845413647218146001
1202111402151504081168271:239524454294237455154466041817442
1211120807141402061068201232564634443343582746047523121133,
122113110413190205095014092353313700372937330019343090644
123107090909131516094311071840590051535044544458283050433
124106101606101405145714092345464441483649534045533131133
1251150611061107081842132134544340404536493460383051008332
126114980711150406154612051758605642676234523749553211844
1271110910101112070869030912444348593635434545494213027441
1281091105151204150959191130412810163445151070553431681600
129112040315041706166412082034405143292740364937461181644
130110131111141210113405051016164622281628167016163111044
13111211051511081007446080311444817424443382539703820302321
13211113050516061406601105164463237334441492857503210302331
13311411081215080415465131124515340405454404240405922221441
134112006152007031851111122494540633235373953545733226844

" 135112070411190709115113092241484040464449456337323212044

136106110517190707123461305182716503837442814643392741008442
137111060908110608154604061047591740363 240%270251812521431
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AHMCON 2
Legend
Columns
1-3
4
5 -~ 54
55
56
57 - 64
65
66
67 - 68
69
70
71
72
73

!
Variable

ID

CARD

TOYS

MT

cT

OLD OBJECTS

F.I

" M.I
OPTIONS

UNIVERSITY
S.E.S
MOTHER

ORDER

AND SISTERS

169~

Description

Identity ﬁ '
Card Number
Toy Recall (50 Toys)
Mechanical Tools
Carpentry Tools . o
0ld Objects Recall ( 8 Objects)
Father's Interest
Mother's Interest
Number of Grade 9 Options
Bwantkn'uago(orrmm)po

University
Socﬂ&dknnank:Status
Mother Working or Not
Order in the Family

_ Number of Children in the Family
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/0

*IN PROGRESS

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
.0018
0019
0020
0021
0022
0023
0024
0025
0026
- 0027
0028
0029
0030
0031
0032
0033
0034

0035 .

0036
0037
0038
,0039
0040
0041
0042
0043,
0044
0043
0044
Q047
Q048
¢ 9
ous50
0051
Q052

0012100101010011001010110001109110000110111110101011103311110000220212015
0022100110101111001111001011010110001111101111101001103301110000320216014
0032010001000000001010001000011100001000000000101000003300000000320212122
0942110011101011011010010110000100101100011100Q00011103410100100430216013
005210001010010000101000101.0011000001100011000000010103200100000320312155
0062000000000100000010001000000101001000010100000000001100000100210314055
0072100001101100000110001010111100100011110011101001104300141100130313012
0082100111111010100010110110111100101111111010111011114301101011440312123
0092010000000100101110010001010010100000011010101000103410001000330313122
01020001011000000000100000000000000Q0000101000001000003301000000330214144
0112010101100001001110111011011000106001101110001011103311010110440314144
01221001111101110110100011%1101111100110101011100011104411110000230214133
0132110011110010011111100111111010100010111110101010104411100100440513057
0142110011111001011111110011111111101110111110101110104311110100320314014
0152000000010010001010000001000110000100010000101000002201010110230313134

0162000110101010001010010001011000000101011011001111113301101100430214134
;11100000100101001010100033010000003202150230452110111111111011111011111111110101110211111111110110
0462010110100010001010101011010111000110011000011000112201010100320311044

0472000010100010001010000000101000000000101000001100102201010000320311133
0482000101110011001010001100111110109160011010101010113301011110320212033
049210011010101100101101111011010100011111101010101111440111011022

05021111111010110011110£1111001111101110111011101000004401111001420316114
0512100111110110001010¢11011111100100000001110101010103311110000320514136
052%}01010100000001010 01010000101101101110001111011103301111100320311124
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0054
0055
0056
00527
0058
0059
0060
. 0061
0062
0043
0064

171

>

0532000010101011001010000000111110101000010100000011003411100100420212012
054200001000101100101.1000000000000000100110100000000103401100000110314123
0552010110101011001011111011111111010110111110111011114411111110110314034
056"100011100110001110100011001110100110111010001011113“0001000044040“111
0572100111111110010110011010111100100100110110111011012211000000210313122

058“100010110010001000000010000111000000000100100011104“00010101420312123
0592110111111011001111010110111111111101011011111010114311110110230314124
060”00001110101000001001000101000000111001001010001010430101000042031101“
061°0;10101000100010100100010001010001010101000000101044011111104102161

0622100111110111111110001100111110101110111010101011113311111000320313022

0632100101Il101100101010010111101010010001001010111111321111101033031611”
064°1111000010000000111100010001010101000001010001100043100011101104110"5

~oe&s—e&szoeo&&e*ofae&QO}r&e*eee*&&rrrt&ooe&eooae1&0}0&09&&94391&&*&994393&2923'

. 0086
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087

0088 .

0089
0090
0091
0092
0093
0094
0095
0094
0097
0098
0099
0100
01014
0102
N3
a4
Q105
0108
£0110000320313114
0762000110100000001010100001010000101000100010100001113210010010320313122
0772110111101000011010011011011101011010001100101011113300111110310311022
0782100010110010011010000110111100100110101010001111112301110000220304035
0792111110101000001011001000111111100100110000001000012300000000120304057

0802000111100011000010001001111111000100111110101001103310100000240313026.
1002010010101011001110110111111101110100111111011011104401110100340113113

'1012000111111111000111100001111101100100011110101111104411100110430112024

10221101111010110011111111111112111100100111110101011113411100000240106112
1032100010101000001010010011010111101111000110101001004310010100310216023
104201011101111001011001100110101000000001101110100100231001000032
1052000111001111001110011000111101001110111010101011114"1101000033

1062

-
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PRSI

s
P
f

L.b7

. 0108

0109
0110
0111
ofi12
0113
0114

-0115

0116
0117
0118
0119

© 0120

0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137

XEND

r | " | 172

1072000100101010000010000000000111000001600100011010104200100100410215044
108200000101000000111000010110111010100001101010100110220101000044
1092000101100600010010000001010100000000110010001011112"001100001101141
110“100110101010001010000001111011000100011110101000003“01010000 °01060°7
111200011111101100101100101001010000010000110000101101331000111033
112200011000111100101000100011011010000011001001100000331101010044
113201000000010000111000000100101000000010001000100110220000000023
114201010110011100011000000000101000000001011000101010220000000032 .
115”10011110100100101000100010111010000010101010100110230100000042
11620001000010010010100100010010100001001000100010111033000111113“
117200010000001100101000000000010000010000010000000111220000000044 ,
118201111111111111111011011111111111011011111010110000441111111112

1192 ’ 01150
1202000011111000000011100010001roo1o100001010003T31110440011001944
1212000110100100001010000010000000001110010100101¢0000330110001031 .
12221001Q100000000101000100110100000010000000000001000440110000043
123200010001000000101000000010010010000000100000100000330000000033
124200011010101000101000001110101000100001001010000111330100000032
1252000011010010001110000000000100100110011100001000003301110000330106056
1“62100111100011001010110011100011011100110000001011114411111010440216024

127"1111101010110010110000110101110101001110110100111144011110104302150
1282 . 0104111

1292 . 0216012
1302000001010011010010001101110100001100000010001000004401010110440306133
1312000100000000001010010000001000101010010010000000003201011010440405122
1322000100000000000010000000000000000000000000100001013301110000220114113
133200011010100000001110001100000100111000010000001111440Q011110430111035
1342101010101010100011001001010101010001010111000011104401110110220315133
1352000011110000001010100011011110000110010100001010114401110101410315122
136”10110010000000001000000000000100100010000000001110@401000110330204114
1372110110110111001111001010010110111100011110111011114301011010440113123
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