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Abstract 

• This study was an attempt 

... 

correlates 

of,a converge~e-di~ergence dntellectual d mensi?n, initially 

suggested' by Hudson in England, and later 

others, on a Canadian sample. 
" 

dne hundted thirty seven ninth grade from a 

Montreal school population participated in t 

Henmon-Nelson test oL mental ability'and two 

open-ended'tests were used to generate the co vergence-

divergence dimension (independent variable) ta 

Hudson's procedure. Fifteen conver~ers.and se enteen 

vergers emerged ~ extreme groups . . ' .. 
TheSetwo qroups were compared orlL 27 measu 

(dêp~ndent· variables), which included Sandall's 

est scales, student scores on an attitude measur .. 
eleven ~chool subjects, and two ottler scales 

the Hanrahan Toy Questionn~ire. ~nlY two of 

inter-

27 

·meas~res discriminated the two groups. One other ariable 

discrimlnated two less extreme groups of convergers and 
b 

'" 
divergers . 

Neither discriminant analysis nor ""-a Q factor analysis 

produced a clear separation of,convergers and Givergers. The 

attempt to" confirm Hudson' s hypotheses wi th Canadian Children 
" 

by"the above "methods was not successful." 
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/ Résumé 

Cette ét~ fut un essai pour examiner qUelque corresJ?ondances, 
\ .' \ 
\ .' , 

initialE!lllel1t S'llggérees par Hudsoo en ~gle~e et plus tard elaborées 

pàr' autres, de la, dimension intellectueJ,le de convergence/divergence, , . 
J 

oonforiœ â un exetple Canadien. 

~t~te-sept g~ns de 'gf}, année des ':écoles ~tréalaises 
\ l ' • , • , , 

ont part:.ici~ â ce~te étude. le test Henm:m-Nelson d 'habileté mentale . \ ,- \ \ 

et deux tests' de cr~ti vit~ de type Guilford ont été utili~ées pour 
\ ' 

engerrlrer la cllinens).on convergence-divergence (variable ind~te) ) 

selon la procédure d t~: Cette procédure a identifié aux extrimités 

~ la distributi'bn quinzé calVergeurs et elix-sept divergeurs. 

Ces deux groupes rot .été cœparés sur 27 Variables, dépeOOantes 
o ' 

panni leSquelles l'on ~t.rcilile; les huit ne,sures d' int~t de Sandall, 

. les r~ultats des élèves sur une ~sure d'attitude touchant onze matières 

scolaires, et 'deux ë!-utres nesw:es dérivées de l'Hanr~ Toy-Qllestion

Mire. Seulement deux des,27 nesures distinguent les groupes èXt.rênés 
t.> \. • __ 

de ':~ve~urs" et de ·'diverge~S."~ Une autry variable dist~ les 

'(convergeurs" des "divergeurs" ~s groupes ··ndins extr€nes ... 

les rêsultats des analyses discriminante et des analyses 
u • 

.. C '" If 

f~ctoriel1es "Q" démJntré aucune évidence afin de discriminer clairement 
/', . 

" , .. leS ,"convergeurs" des .. d~vergeurS." Ie,s hypothèsès d'~ n'ont, 

OO1.C pas été soutenues dans cette présen étude. " 
. . 
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The ProJ:jlem 

Chapter l 

Introduction 

• 

For any student the choice of field of study' and sub-

sequent career represents an important decision with far 

rea<?Ping socia~ and personal implications. In any education 

• • . syst~tn, tM.Ii, ca:):'ee~~. ,de7,~s~o~ 1s ~~termined by the educational 
, : "'''' ... 0 Il.. ~ .. 

offerings available and the stuaen~,I~abi1i ty o~ anÜitiE!s' 

and the' opportun1ty to profit from t m. Xhese broad deter-
1 

~ 

minants are intricately related to three major areas, namely, 

the school and university cqr.r,icùl.um, the intellectual devel-
• .: J 

opment al the ~ndivi.dua~ ',and ~he educational organizatlons of 

the institution~ Wh~ch' h~ ~~~ a.,~tend. Many research eff,orts 
. , 

that attempt to 'E!XalDine the patterns of students' educational . <l' '. 4 

'0 

and v?ca~ional ,choices are often of an· exploratory nature and 

are seldom. ab~e to encQmpass a'l1 the necessary variables. 

~cause of the generality of the problem research has been 

conèfucted in Many countries and within Many differènt educa-
1 

tlonal systems. Some of these have attempted to examine the 

effect of different systems of education in a comparative 
\l 1- .. , 

perspective (Noah and Eckstein, 1969; Husen, 19,67) and by 

apply1ng the same measurement techniques in aIl instances, and 

assuming equality of initial ability distri'buted among aIl 

the participatlng $chools, have souqh~ to explain differences 

, , 

0<1/· 

1 

Î 
i , , 
1 

1 

1 
1 

1 

1 

1 , 

! 
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, 
in the outcome as attrlbutable to dlfferences between t.he 

educational systems. Sorne examinations of the topic have 

appl1ed different tests and measurement 'techniques and by , . 
ignoring systems di fferences have sought for a more general " 

~ 

explanation in terms of the tests and measurement procedures., 
J 

used.. Many North American efforts have sought explanation in 

2 

terms of indlvid~a1", personality structure Wi:e~in r conj~nction 
of intelligence, interests and opportuni'ty. . 

The prediction of vocational adjustment and successful 

entry into a vocation, the acquisition of skil1 under training 

conditions have been of paramount importance to .many psychol-
, ~ 

og1.sts and to - , 

attention was 

Most educatipna:l,. a·uthori t.:l.e.s ~ < Sorne years ago . '" ~ . . 
focussed upon a study by Hudson (1962, 1963, 1967, 

1 
1968) who found that the relative blas towards the conventiona1 

intelligence test as compared to open ended tests was or could 

be useful in predlcting the- 'natural bent' of sorne British 

schoolboys ~o specialize in arts or science, traditional 

aspects of the British educational.' system. These choices 

were often made .at or about the age of 16 and once made seemed 

,to continue in further,. similar educational cholces at 

university level., Butcher (1968) suggested that it ~ould be 
J 

worthwhi1e trying Hudson' s procedures wi th population samples 

of different levels of abili ty and with different cultural 
... 

backgrounds. One such different cultural background would 

be found in Canada, and the level of abi1ity, broadl.y defined, 

might be that of Grade IX chi~ren in Engl1sh schools tn the 

Provinc,~ of Quebec. 
. 
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attempt wil). be made uo conduct such research at 
." 

area, knowing a t the out;set that i t . 
will be impossi'ble to duplicate Hudson· s enquiry, exactly. . .It 

\ 

would also be impossible to ignore ~orth American influences 
1 

upon curriculum, and curriculum choice fo'r Canadian students, 

and equally impossible to ignore the rich American literature 

that bears directIy and indirectly upon the -topic, and whic~h, 
, r', 

',< 

Hudson initially did. As a first step towards establishi.ng 

the research it will be necessary to examine differences 

between the two s..tstems of education, and sorne differences in 

methods employed by psychologists in the two countries, 

3 

) 

Engiand and Canada. A more detailed review of relevant li. ter

ature wil.l then follow. In continuing the enquiry: .one aspect,/ 
'II. 1 

of the antecedents of the nias towards arts or science in 

curriculum choice, previously ~xamined in the case of Engllsh 

children, (Hanrahan, 1972) will be incorp<;>rated, a study of 

the possible effects of the toys of childhq,Pd upon various 

inter.ests . and cur~icular choice. 
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Chapter 2 
~ r. 

. Sorne points of, difference s England and No:rth Amerj,ca 

Educational Systems 
, ~ 

, Historically there have ~ two systems of education 

in England, a pub1icly provided system, originating in 1832 

with minimum funds, and a priyate system-pai'd for by parenta;l 

c~ntribut:rons( and sorne historical1y important ,financial,. en-
'-', . 

dowments, in land or in mon~y. The educational organization 

within the publicly provided system had one level of primary 

educatiQn for aIl (originally 

Secondary éducation developed 

attempts were made to p~oviqe 

designated as e1ementary education}" 

fJ 1;02 .qnwards. and after 1945 

som~asure of equality' of 

,regard for three types of' secondary education, grammar, tech

nicaf and modern. Those public bodies required by statute to 

provide sècondary education (the Local Educational Author1ties, 

County Coune11s and so on) have or had increasingly 'bought' 

plqces for si:ûâe~ts in the private sc~ools, the private schools 

were sometimes don,strained by ,thè terms of their endowments 

ta of fer places to children f~om the publicly provided system, 

and, until recently, some Direct Grammar Schoo1s w~~e required 

to otfer 25% of their plaoes to such chiJ,dren in return for 
t 

support from the Public Exchequer. Transfer from the elemen

tary (lat~r primary) ,system to the more expensive secondary 

(later grammar) schools was almost invarfably by some "form of 
1 

j 

! 

• 
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f 
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entrance examination Qf a competitive na1iure. Thus , secondary 
, . 

education was guarded by the tradi tio!:,al examinat1p~ ~ which 
.~ 

came to be known as the' 'eleven plus', 'which,aimed to examine 

the pupils' attainments at the end of their pri.mary ·years. 
4 r 

The efforts of psychologists' such as the late Sir Godfrèy 

Thomson, a~d Sir Cyril Burt, through the institution of t:he 

No,thumberland Tests, 1~'~hen by the,~'i1eête; known Moray, House 

Tests, (Th9mson, 1952) led to the ,~incorporation of intelligence 

tests into this scheme of selection. 'l'hus, only those pupils 

ranking at the top, ,in ability and aptitude, and att:ainment, 

were given the opportunity to proceed to the type of liberal 

secondary education which; historically, had been provided by 

the' endowed granunar schools.. It was the limited number of 

grarnmar schoQI places provided at public expense which ensured 

that th~ examinations were competitive, and it)aS not 

necessarily the ability to meet· a predetermined acceptable 
~ 

"-
level of performance wh1.ch decided the fate of those pupils 

. t 
of academic potential. 

Securing a place i.n a grammar school was not an end but 
i 

for many it was the beg4.nning of an even more acute compet'ition "', 
for entry into a un~vers~ especially' the Oxbr1.dge universities. 

Recent dèvelopments of ~ome 45 new university levei institutions 

since the first World Wa~ have not apparently reduced the 
\~ 

strains of such competition. R:>reign observera (Learned, 1927) 

regarded such an organi,za tion as effect! ve in ma1.ntaining high 
.... 
academic standards, whilst others, (e. g.' Rickover, 1963) would 

have sought ta impo+t 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 competi ti ve examina,tions as barring the way, 

deliberately, to higber education and to admission to the 

Iiberai professions except to a favoured few. Debates on the 
o , 

, . 
system have been fierce, and sorne of the arguments used . . 
reflec;ted the chao tic . sta he of educational measurement,s, and 

public ignorance or emotional rejection of what such measure-

6 

ments entailed. Thomson (Tho~son 1945) produced sorne figures 
, ' 

for the levei of intelligence,of hose admitted to Scottish 

Qniversities, the lowest of which were below I .. Q. 105' 

while Burt~ working from a. 'theo etital' distribution of intel-

ligence, and the number of in 

England, concluded alone were to be the 

cri terion, then an 135 would be necesailry for admission. 

(Burt, I943a). He that, "about 40 percent of 

1 th~e whose ~nna~e of university standard are 

failing to reach.the university, and presumably an equai number 

from the fee-paying classe~ receive a üniversity education to 

which their innate abili tïes alone would scarcely entitie them." 

Arguments about thls so-called "reservoir of intelligence" 

influenced the Robbins Commission to advocate "the creation of 

more universities in England and Wales, a step' which the y , '. 

argued could be taken without 10wer1ng the qua'iity of the 

entrants (Robbins, 1961-63). 

Some common beliefs about the early identification of 

"talent had been expressed by su.,ch diverse individuals as Thomas 

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

-
( 

1 
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beliefs were extended and given beautiful literQry expression 

in the Norwood Report of 1941. Her~ we find descriptions of '" 

three kinds of children who admirably "fitted" ,the three kinds 
/ 

of school ~ich Norwoo~ proposed. Thus children destined for 
~ 

a grammar school were those "who can grasp an argument, or 

follow a piece of connected creasoning, 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 intricacies of mechanisms whereas 
) 

the subtleties of language constructibn are too delicate for 
I~ 

them ... are concerned with the control of material things," are 

destined for an education provided in technical schools. Those 

"who de"a l' more easi ly wi th concrete things than wi th \deas. ~ . 

~bstractio'ns rnean li ttle 'to them" must find their W(i) in~o the 

modern schools. Psycho~ogists were more sc~l and many, 

like Bl!-rt, (Burt, 1943b) suggested that allocation, to the three 
t 

kinds of school, if they were brought into existence, could 

probably only be done on the basis of 'genera. ability'. Those 

of high general ab1lity would perform equally weIl in a grammar 

school or a technical one. 

Lack of money and materials prevented the 1:5ùilding of 

many schools in the immediatE: pOf?t-war years, 

inf luences and political determination led to , 

/10> 

and eg211i tarian 

the. building an dl 

operation of rnany comprehensive schools, where the three kinds 

of children (env1sioned by Norwood) would be ,!li, the sarne school, 

and where each chlld might be· allowed to develop at his own 

pace 
dl ' . , 
the lines set by his interests and patterns of 

1 
i 

l 
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development. 
:J 

Sorne believed .. that thé ComprehensiN'e School in 
~ 

, 

England would be like the comprehensive schools which had 
, 

deve1~ped in North America" particularly those of the United 

States. Others bélieved that they would develop and function 

in a radically different manner. The growth of the idea of , 

8 

the comprehensive secondary school was slow to corné to fruition, 

and by the time Of{"{..udson's investigation~.?f the ear1y 1960's 

few of them existed. Even now, àfter legis1ation ta make them . , 
a central feature of the English educational system they have . 
not displaced the private grammar school, and few of the Direct 

Grant Grarnmar schools have ceased to exist, but have elected 

instead to become indèpendent of the public-purse. Hudson '5 

first venture into schoo1s (Hudson, 1960) took him' into'two 
"'- , 

private grammar schools (Public Schools, as recognized by the 

Headmasters 1 Conference) and tW9 other grammar school,s not 50 

reco·gniZeld. ' 
y 

In North ~erica" it is claim~d, the organization is 

vertical, and there are reputed to be no barri.ers to the mov~ 

ment, with increasing age, from the elementary, to the second-

ary to the college or university leve!. Whlle this model 

reflects the democratic ideal, it presents probléms related to, 

individua1ization, on the one hand, and diff~~entiation on the 

other. 
~ 

Sorne years ago, Learned, (Learned, 1927) criticized 
, 

American educational organization on the grounds that "it 
, f \ 

sacrifices the aspiration of the able5t pupils to those whose 

abilities are of a Mediocre quality." Such a comp1aint ,has 

been heard in various fOJ:rns in subsequent years Ce.g. Conant,- 1959) 

, 
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but ~ave usua~ly had lit~fect on the preva~ing orqan

ization. It is widely believed that by adjusting the curric-
<'li 
11; 

ulÙJn to the pace of devélopment. of the students, each in-, 

. dividual 15 adequately provided for. .,. 
" 

In additïon, extens~ye 

use of counselling services in.these schools has provided, 

information to- and ~elp for students in-deciding their future 

career and the- choice of curriculum' most likely to make such 

a career choice P1ss~ble. 

Education ~ Canada 

ideas long held in England 

has been greatly influenced by 

and Scotland, more partigularly 

the latter. But the prox~ity of Canada ta th~ United States 

9 

__ has been significant in, the development of i ts varidus systems 

of education. According'to the Second Annual Review of the 

,Canad;l...an Economie Council (:1965) "a careful historical appraisal 
, 

of the deve10pment of education in Canada suggests that spec~ 

tacfilar advances were made in educatipn from ~he'latter part 

of the nineteenth century to the early 1920'5. In this period 
l, 

literacy and elementary ed?cation fGr aIl ~itizens were 

strong1y pramated ••• but the Canadian educationa1 advances 

appear to have tapered off by 1910; the eariler momentum at the 
<' 

prlmary schaol was not maintalned, and there were only 11mited , 

advances at the secondary schaol level. Renewed dynamlsm has 

·c1early characterlzed major segments of Canadian education in 

tne post w,ar years." The developments sincE! the 1960' s will 

clearly testify to·th~s. A further comment from the sarne report 

is worth noting; '1 t willtake many, Many yeàrs to bring about 

a substantial rise in thè average level of education, even up 

\ 
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to the level which has already been achieved in the United 

States. And it would C?learlY take large and ;us~ain~d efforts 

over a per iod of many decades to close the gap wi th the Ùni ted 
~ ~ ~ 

States." Almost t~o d~cades later~there is sorne evÙlen"ce that; 

th~4 gap might well be closing, if not already closed. 

The educational e~n~ion post J960 brought about changes 

in the currioulum in aIl provinces, and more attempts were made 

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

emanating from the separate.proVinces, and more w~~ urged. 

One rnay refer rnerely to such reports as the Pare~t Report in 

Queb~c. t:e Hall-Dennis RepOrt ~n onta1~o'and the Worth Report 

in Alberta and their subsequent effects upon education in those 
, . 

pr~vinces, More di versi ty was to bef tound in school programs, -_.---
<: 

and a yide range of options was introduced. ~y the rnid "_ 
) ",-

seventies, annu'iue~inations administered:hy the pr~Vincial . 

Departments of Education' had large+y disappeared and promotion 

by subjects studied became mOre the rule. Terminal provincial 

examinations still remain, and may fulfill a function for the 
q 

universities akin to that performed by the examinations of the 

various Examinlng Boards in England and Walés. Sorne doubt may 

exist about Othis, as universities are -said "no longer~ (~o) have 

a reliabfe index te su~ort decisions as to students' capa-, . , 

bi1ities'" (A.U.C.C. Po icy Studies, No. 1, 1977). 

The edùcational scene in Quebec has been effected by 

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

pulsory attendance in 1943, and for which the school leaving 

age 'was' fourteen, though many were permitted to leave at age 12, 

" 
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' .. compulsol"y secondary education now exists up to, the end 0 of the 
. 

eleventh grade or to -age 16 or 17. CO]}ège\d'Enseignement 

Général. et Professionnel ,(CEG~r S) were established: by con

sbl1dating a great number of non degree-granting institutes 
, ~ '" 

(many ,had granted a Baccalaureate es Arts, which should not 

be confused with the. B.A. as more generally recognized) that; 

had èxisted for man! years as ~ivate institutions, Le. as 

COllèges Classiques. CEGE~ere defined as a level of 

education separate from seçondary and university studies and 

under a pifferent form of governance. They were deSigned to 

limit the flow of students into univers~ties which might appear 

to' contribute to an 'elitist.. system of education, but at'"-<.the 
b "-

saroe t!me te offer direct preparation fo~ a c,areer, and by 
5 

iaintaining aIl students in the same or similar~ educational 

1ilieu up to age 19 or 20 .reduce social differences alJ!.ong youth, 

1 and one might hope, amongst the adults who emerged from the 

system. As recommended by 'the Parent Commission: 

\ 

" 

.. ~there be establ1.shed a level of education, 
complete in itself, of two years 1 duration, 
after the eleventh grade, which shal}.. be 
clearly separa te from both the secoI1tlary 
school course and higher education. . . • 
it shall be the prepara tory stage required 
for higher education, in the case of those 
intending to continue their studies, and, 
for aIl others, a terminal phas.e in general: 
education and vocational. training, l?rep?ring 
di,rectly for a career. • . ." 
(Report of the Royal Commission, ~96S, 368-369) 

It should he pointed out that in, tl:le 32 CEGEP 's so established, 

te of official hopes that 70% would follow career training, 

--. 
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75% followed university p\eparation' cours~s. As Whitelaw 

/uggested, (Whiteh),w, '19613) this should not' be so surprising,', 

,. 

1 for: 

.. ' . t 

.. • . there i5 firs_t the fact that the 
creation of CEGEP offers access to university 
to a large group of students' who could rarely 
have found their way ~into the university i1'\ 
pre'7CEGEP days whem the normal channel was ' 
through a fee-pàying cla~sical college. . A 
generation ""cornmitted to control of i ts own 
destiny (Maîtres chez nQus) not unnaturally 
assumes "that a uni versi ty training is the 
proper means to this end." 

~ , 

tJl 

, , 

Whilst each CEGEP sets its own !Iltandards, tl}ese are,.monitored 

.by the" Ministry of Education, and. possession of a CEGEP Diploma 

virtually entitles one to uniiversity admission if the G~.~ct 
"mix·· of subjects has been followed at CEGEP. Thus the in-

..... ..... 

fluenoe of the univ sitie and the CEGEP' s reaches down into 

the High Schools, as the secondary schools are g~nerally kno~ 

in the provin 
1 

\ 
S,uch inf1ueneè mig~t be expected to play a 

, 
part in the career choice's à-nd subj ect choiees of students who 

will be involved in the research to be delineated l~tel. 

Psychologicql Interpretations of Test Data 
, 

In earli~ referenees to psychologie al reaction in 
, 

\ 

England to the Norwood .... Repor.t, it was noted that selection for,..iP':--

admiss:i,on to the grammar sehools for seeondary education would 

presurnably be based upon 'general abili ty '. This remained a 

prevai,l~ng concept which àffected d>iscussions about the Eng11sh 

educational system. Sorne such notions had preceded the wor~ 

,<" of Gàl ton, notably in" the work of Spencer, and gave that im1tus 

- .. --\ 
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1 

to ~ genetic bàsis of intellect which'has generally prevailed. 

Spearman's 50 called two fàctor'theorY'of intelligence (in 
/ 

reality a single gen~al ~actor of 'Wbility) gave statistical 

j'ustification which prevailed again!it the views of Thomson 

(Thomson, 1952). The' lat.ter argu;d that "ordil,lary methods of 

factor analys~s (of the inter' correlations of tests) create 
~ Q 

very large specifie factors found'in one test only, and then 

conveniently forget aIl about th'em, and,. (2) that a hurly-burly 

. " "" of many small influences creates correlations 1Irhich' are inter-

related in exactly the same w~y as would be the c~se if(~lY 
a small nurnber of co~on factors--p~us very large specifics-

were the cause." Not only was Thomson arguing tha t any 'g' 

must be much more èomplex than Many \o1ere assuming but that' 0 

there was danger 1n' building psycho1ogical hypot~eses _upon what 

were essentially mathematical phenomena. Burt.~ad adopted a 

~e~hod of Simple Summation which derived 'saturation coèff~-
. 

, cients', from the unweighted surns of rows or columns, and shOwed 

that Simple Summation as a device yielded si~ple explanations 

which were at least as good as those deri ved from more sophis-

ticated methods, sllch as Least Squares and ,other We-ighted 

swrumation methods. Spearman's method too, was an unweighted 

summation meth6d. Later, Vernon was to ~1aborate the results 

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

grve rise to what became k~own as the Burt-Vernon hierarchical 
t ' 
tlheory (Vernon, 1950). 

This Hierarchical theory should be·seen as, clearly distinct 
1 

from -the notion of a hierarchy among ~orre1atitm coefficients, 
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~hich, w~h the statistics of the distribution of tetrad 

.difference~, had been regarded by Spearman as prima facie 

evidence for the existence of a genera1 factor. Hierarchical 
• . • 1;; 

, structure, as ~sed by Cronbach, would be a more accurate de-

sqr1ption (Cronbach, 1970) of the procedures fairly wide1y 
, '~ 

fo1lowed by English psychologists in the interpretation of 

test results. With the graduaI acceptance of some kinds of 

. group fadt~rs the ini t"ial insistence of the existence of a 

generai ability, '~', enter~ng into every test was gradually 

weakened. Guilford aS5erted that zero correlations between 

cognitive tes~s in any given pOpulation ~ou1d be sufficient 

. ~o destroy such ~ theory. NevertheIes~ in the heterogenous 

popuJ.at.!ons'Qf children used by English psychologists zero 
<. 

o~de,r correlations among ~t~ve tests were not found, and 

Ji;,ome' 50' or more of the variance in tests was directly at-

}.. tributj!d' to 'g'. 'l'he group factors, ~hich appeared at the 

next lower leve1 in ~he h1erarchy, seldom contributed more 

than 10% of the total v~iance explained by analysis. Of 

greater importance was the original notion of Spearman, to 

separate the cognitive from the orectic, and to devise an 
• 

14 

explànatory system for the 'cognitive processes and test results. 

This" and his adherence to the principle of Occam' s Razor, 

may have contributed the most to the development,of this area 
, " 

of 'British psychology. Ohe 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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of ~hese over extended periods of time. The non availability

of mechanlcal computational aids in England certainly in

hibited the use of 'large scale analyses. (Eysenck,1972). 

Crelle's Tables, and hand operated Monroe ealculators marked 

the general level of working on data which were still prevalent 

at the tirne of Hudson' s entry 'into psychology .. 

In'the United States, Hull~(Hul1, 1925) hàd produced a 

device for t~e mechaniCal computation of correlations. Thurstone 

(OJesire, Saffir, & 1'hurstone, 1938) 'Neltt even further in producing 

a family of graPhS~om which tetra~horic cOeff~?iènts o~ 

corr~lation could be read directly, and thus made possible his 

first large scale enquiry which 1ed to the sttbsequent production 

of tests of Primary Mental Abilities and which facilitated the 
many factor analy~es produced, for example, by the U.S. Army 

, 
4 ' 

Air Force under the leadership of Guilford (Guilford, 1947, 

1948; Guilford & Zimme~n, 1947). Thurstone's further work, 

(Thurstone, 1947) entitled Multiple Factor Analysis virtually 
, ~ . 

advoqated the handing over to clerk. of the routine (for'him) 

factor analysis of extensive data, a practice designed to in-
1 

crease the use of the method and to le ad to more sophisticated 
-' 

,approacmes to tne use oJ-tests and to the interpretation of ,. 

tests results. When Xaiser, (Kaiser, 1956) fol1owed up the 

earlier work of Ferguson, of Carroll, of Neuhaus and Wrigley, 

and gave an acceptable 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 Amer~can 

psychometrie contexte The increasingly easier access to computers 
~ 
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in North America virtua11y made factor ana1ysis with varimax 

rotation an automatic process with large taples of test inter

correlatioQs. Oth~ methods, including multiple regresslon 

analysis and discriminant analysis have a1so been facilitated 

by such access to computers~ With this access there has been . 

a requirement that students in education and psychology should 

have ~ore detailed introductions to statistical theory and 

statistical methods as the many avai1a~le texts e.g. Ferguson's, 

(Ferguson, 1966), will indicate. At a more-sophlstleated level, 
'1> , 

building upon the work of Lawley, (Lawley, 1949) the method of 

Maximum Llkelihood has been developed by J6reskog (J6reskog, 

1967, 19~9) the UKLFA (unrestricted maximum likelihood ~actor 

~nalysis)"has been used. 

Other important differenees ( 

There remain two other important"differerices betw~en 

England and North America whie,h enter into this topic. The 

Rede Lecture of 1957 delivered by C.P'. Snow, on the topie of 

Two Cultures provided a eonvenient point of d~parture for a 

renewed interest in the education of sclentists in Engl~nd. 
"J 

It was this' interest which no doubt caused Professor Oldf ield 
• -

\ 

" to advise Hudson that if he wished to receive funds for gradua te 

study he should make sorne acknowled~ement to arts and science 

students or to 'their education. The Two Cultures followed 

statements of alarm voiced by a former Prime Minister, Sir 

Winsto~ Churchill, on the superiority of scientlfic and tech

nieal manpower in the Soviet Un10n. In the Uni~ed, Statesthls 
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a1arm was mirrored by the National Science foundation's 

publication in 1955 of 'Soviet Professiona1 Manpower'. More 
, 

startling however, was the appearance in the sky of the first 

Sputnik launched by the Russians on October 4th,1951, to wh1ch 

the Amer icans were able to 'reply' wi th l 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 whole educational system. The effect on 

the Ameriçan general population was mirrored in the Conant 

Report and the efforts towards the recruitment bf people of 
\ 

high ability, of originality, of those wishing to become pro-

fici~nt in foreign languages" and of • creative , individua1s. 

This focussing uf public interest, and the liberal provision 

of fun~s, merely added to the opportunities for research of a 

kind which had already begun, especially the Aptitudes of , 

High-Level Personnel initiated by Guilford in 1950 with suppor~ 

from the Office of Naval Research. This enab1ed Guilford to 

build upon his research efforts during World War II, summarized 

ln 'Printed ClasSification Tests' of the Army Air Forces Aviation 

Psychology Program Research Papers, Vol. 5. His Presidential 

Address to the American Psycho1ogical Association, published 

in 1950, dealt with the top~c of creativity. In ~his address 
\. 

he suggested that the study of creatlvity, an area which most 

psychologistsapproached with trepidation, had been for him a 

long standing ambition.') He co~sidered creativity to be an 

aspect of persona1ity, itself a unique pattern of traits, a 

set of behaViour traits that "come under the broad categories 
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of aptitudes, interests, attitudes and temperamenta1 qua1ities.:" 

He cou1d not see how ··sane of the creative abi1it~es, at least, 

can be measured by means of anything but comple~ion tests of 

some kind."" By 1951 his 1aboratory had published the' hypotheses 

and tests necessary for an investigation of the ""factor ana1ytic 

s'tudy of creativ'e thinking"' as ~port No.4, an~e results 

themselves'were availab1e in Report No. 8 pub~ished in 1952. 

Immediately preceding and fol1owing the launching of Sputnik he 

was one of the participants at annual conferences on the subject 

of creativity sponsored by Ta~lor at Utah, conferences held in 

the delightful retreat of Bryce Canyon, Utah. (Taylor and 

Barron, 1963). The f1urry of research which fol1owed the a1-

location of funds was perhaps Most commonly recognized by the 

work of Torrance, and by Getzels and Jackson. 
01 

Thus, we had the situation where a public lecture in 

England drew attention to a problem, and placed it in sorne context 
, 

of the pace of industrfal revolution in various countries, and ~ ~ 

aroused sorne ~nterest bu~ no practical action, whereas the 

action had preceded public arousa1 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 ~ has always been 

assumed that if one Idoks after the 'bright' individuals one 

of them will produce the necessary invention or discovery at the 

appropriate moment, so that an elite system of education and 

serendlpity will keep a nation 

in the fortuitous discovery of 

~ead. Exam~les were to hand 

~loreYI and it~ retrieval by a 
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t. 
~raduate student,' (~ith a refusal to patent lt) 9ave the"world 

a frèe gift of pe~icillin, as weIl as the work of Whittle and 

the jet engine, or Turing's work which made possibie'the solution 

of Any problem which could be expressed in mathemat10al terrns, 

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 

.belief that if a sufficiently large nûmber'of individuals was 

put to work on any problem, that problem w6uld be solved. This 

was best exarnplified in the Manhattan project, and was to be 

vindicated later by the NASA people at Cape Canaveral (Ken~edy). 
..-

If this analogy is followed it 18 easy to see that the 
, ~ 

work of Hudson was conducted in the amateur fashion of much 

English research without regard to other research, and in fact 

to the active disparagement of muoh' of the methods used by 

others. On - the oth"er hand when American inte"rest was aroused, 

then large numbers of individuals, and co-opera~ive rosearch 

organizations, saw the problem was delineated clearly even if its 

final solution was not reached. 
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Chapter 3 ~ 

Revfew of the Relevant Li terature, 

Since the work which follows 

replicate Hudson's own work, any rev 

an attempt in parf to 

the lité'rature 

should begin with Hud~on's contributions. As he set out ta 
, 

establish a~ts/science dichotomy, he declared his opposition 

to triviality of measutements, the use of too complicated 

statistics for the datn, and a general objecti~n to theory' 

outrunning the facts available. These can he wise precautions 

or they May Indiqate that his work i9 not weIl' founded in 
1 

theory. The bulk of Hudson's work would suggest that attempts 

to justify the separation of English ~hool boys into arts and 

\. 

" 

science by psychometrie means are not ~mposslble. He assumed ;r 
that specialization may exist pribr ta training, and thus ea.rly. identificatiat 

of scientists and arts specialists may be feasible. Such an 

. identification le tied, in Hudson's original theory, to the 

question of predicting future excellence, sa that his early 

attempt was to look for marks of distinction, at the highest 

level, suah as becoming a fel10w of the Royal Society (1958). 
~'"",. 

His next attempt was ~o examine the psychologica1 test records, 

pr~vided 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 

, 
1 

" 1 , 
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-
had numerical o~iagrammatic opes" (Hudson" 1967" p. 32), a 

not-unexpected finding since sorne elernents of nurneracy below 

the VIth forrn would be factors in the selection/al'location to " 

further stuqy of science, ~speCiallY physica1 science. ' 

From the undergradu~te levei Hudso~ moved down to the 

sixth forro where the boys in the schools'he visited were' aI-
l " 

ready committ.ed to their specia1ization, and genera1ly speaking, .-

commltted to ~PPlYing to university. It W~nlY after he ~' 
completed his Ph.D. in 1961 and after the publication of Getze1s' 

>,,' 

and Jacks~n's work on creativity and intelligence in 1962 that 

Hudson became familiar with open-ended tests and the nature of-

creativity. While the later American study was prornpt1y re-

viewed in England and its dr"lwbacks were .. 'pointed out (e.g. Burt, 

1962; Vernon, 1964), H~dson was not devastated about the 
• 

research and regar~ed sorne other reviews, possib1y that of De 

Mille and Merrifie1d in Educational and Psycnological Measure

,ment (De Mille and Merr.ifie1d, 1962) as being waspish. Sorne 

,of Hudson' s own bias, or ±gnoranee of the 11 terature , (Burt, 
. 

1967) 'shows in the seant: recognition he accorded Gui1ford's' 

proposed terms of convergent and divergent productive thinking, 

" ~ a poi~t made' ,by Butéher in his review of Hudson' s ~ubsequent . \ 
publication, Frames of Mind, (Butcher, 1969b). However he took 

to himself the .terms convergers and divergers, as applied to 

classes of individua1s. He did so explieitly because he 

objeeted to the ambiguitie~ introduced by Getzels' and Jack

son's use of the terms ,'HIGH lQ' and 'HIGH CREATIVE', though U,/ 

was OOthis distinct;on, renamed and refurbished in d~t:ail, which 
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fo~s the basis of the rest of the work described in this 

book (Contrary Imaginations)." This makes it important t,o ,,_ 

point out that the Getzels and Jaekson groups were formed by 

taking on1y two groups, the high-lows, and the low-highs, on 
, 

the two kinds of tests separat~ly, ignoring the high-highsj . 
who may have been quite numerous, but about who se numQers no 

information was given • 

Gui1ford conceived of convergent and divergent thinking 

separ~te inte11ectual dimensions, whereas Hudson combined 

th· in one dimensi~ namely th~ differences in performance 

(bias) on representative tests. Hudson distributed these 

differences ~n the proportions of 1:2:4:2:1 and restricted his 
, 

ana1ysis to the extreme ends (30%), and ignoring the middle 

~O percent, leading us to think that ?e was considering 

psycho1ogica1 typ~s, 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.S 1.Q. test 
1> 

which consists of verbal, aumerical, and diagrammatic items 

tapping five principles; theories, analogies, directions, 

similar relations,,, and features in common. In addition, he 

employed two open-ended tests of Gui1ford, ""Meanings of words" 

and "Uses of Objects." He ..noted that intercorrelations among 
o 

different types of open-ended tests'were low, a point indicated 

also by Wallach and Rogan, (Wallach and Kogan, 19651 albeit he 

~sed only two of these tests. He failed to point out that· the 
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1 

corre~ations between open ended and closed tests were generally 

hiqher than those be}ween different kinds of open-ended tests: 

This latter point indicates the'poss~bility of either different, 
, 

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

that the reliability of the tests wouli1vary with /the conditions 

of presentation,. Wallach and Kogan cons1dered that they meas-
1-

ure,a creativity factor distinct from convergent intelligence 

on1y if given individually under permissive, untimed, 'game 

like'fconditions (Vernon, 1971). For his part, Vernon concluded 

from research with Canadian grade 8 children that higher scores 

were produced under relaxed conditions but that'sim1lar factor 

patterns existed for scores obtained under group testing and 
1 Hu.d~ls 

under 'relaxed' testing conditions. ... two groups, whom we 

May calI conve~gers. and divergers, or would be scientists and 

arts specialis~s, were compared on a number of measures con-

structed specially for use with these groups. These measures 

dealt with the quality of students' draw1nqs, autob~ographical 

detai1s, 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 ,cale 1n terms of scores on the intelligence test 

CA.H.5 now used as a single score) and the pooled score ob

tained fram "Uses of Objects·· and ··Meanings of Words.·· In 

general those about to be called 'convergers' scored more 

highly on the A.H.S than those about to'be called 'divergers' 

but the notion of bias removed from both groups those who 

scored highly on both measures. Thus, a high diverger could 

\ 
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have much lower ~cores on the intelligence test than those 

called convergers. The autobiography was used with only 95 .... 
students and exhaustive analysis, involving thirty indices, 

failed to find a s1ngle~antifiable difference between the 

two groups. T~e personal qualities questionnaire had five 

sub scales, author1tarianism, rig)dity, social conformity, 

defensiveness, and freedom of emotional expr~Sion, of which 

only the first three provided~any discrimination between con

vergers and divergers. The test 1nvolving controversial~ 

statements -~ermitted Hudson to derive a score for liberal/ 

authoritar(an values. The drawing test was clearly related 

to Getzels l'and Jackson' s "Playing Tag in the School Yard," 
.. 

and .he reported his findings as s!milar to t~irs. He pro-
• 

l~.lded no clear evidénce of how he ~btained sco'res on the 

interests of the two groups. He suggests that "we could .. 
guess'that divergers would have cultural interests and con~ 

i' 
verger$,ones that are practical and out-of-doorsi and this 

i8 what happens." In a footnote he adds that P<O.OOI. 
! 

Hudson was fortunate .in that his major reviewer, Burt 

(Burt, 1~67)'took the opportunity to oppose Hudson'a attack 

upon çonventionally represented but incorrect attac~s upon ~ , 

tradi tional psycàology, the nature of intelli,gence tests, 
r 

24 

and literature which had accrued. In his conclusion Burt said, 

"the màin value of 'the book lies, in the detailed discussion 

of the intricate processes, temperamental as weIl as intellec-

tuaI, which underlie original or creative thinking •• and 
"\... 

throughout the chapters his points are illustrat.ed with a 
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1 ~ 

fascinating wealth of detai!.·· It 18 a moot point whether the 
, .. 

. detai1 was added as gloss by Huds~n or was' availab1e in a 
. 

manner which permitted replication by others. Fina11y, Burt 

was to say l "above aIl, let us be gra~efUl for a writer wno 

can express himself with such c1arity of style and convey a 

yomplex argument in words so'free from needless technica\ity 
," 

and jargon." 11: was left untii later fo~ Vernon, and his 

commentator at the Thi~d Banff 

chology 1 T. E. Wecknowi 

to make full and proper 

concerninq his views on c 

ence of Theoretical Psy-

E! technicétl skill r,equired 

proposi tions 

-
One clue to the of any work lies"in the amount 

of wo$k Which follows, a11y work by other'~nvestigaters. 

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

partial replication with Seattls children of Getzels" and 

Jackson' s study (Hasan and Butc'her, appeared qui te 

enthusiastic and as weIl as suggestlng that Hudson's work should 

be repllcated under different conditions w!th different students, 
--

gave the names of three individuals who were likely to publish 

on the top~c in the near future. - Examination of Br~sh 
journals failed to turn up apy references to these individuals 

or their 

for 

One of the fe~ researches ,which used convergalce~ 

xp1icitly in the title was that of Saoks an~ Eysenck 

1977 which used the A.H.5 and Uses of Objects" as 

y!nq device, and then examined subjects' memory 

versus abstract words. Most English work which 

has been reported tended te deal on1y with divergent thinking, 

, 

---------~"'------~_ ,"":,_ .... _r ___ .. \ 



t ' 

} 
f • 

-\ 
1 
1 

1 
! , 

'7 \. 

(l 

w-_.~~------~~~ ________ ~ ___ 
26 

~ . 
1 

whicp~igh~ weIl ha~e been"a ~ay of avo~ding ~he.péjorative 
~ . ~ 

~ co6n~tat1ons, to )ngl1sh psychoiogists, of the notion of l ' 

creativity.~ Thus , we find~the work af DiScipio, carried lout 
.-

u~der Eysenck 's supervision but with New York children, examin-

ing di vergent thiliking as a complex functian af intéracting 

q,imensions af Extr,aversian-Introversian and Neu'roticism- , 
, 

~bility, a topic we1-r within' the framewark utilized for sa 

'long by Eysenck (slnior). 
, ' 

Of work reparted'in the British Jour.nal of Educational 

Psychalogy, Cropley's report qn Creativity and Intelligence 
.,> 

appeared in the same issue as Smith's Critical Natice af 

Contrary Imaginations and can scarcely be seen as arising from 
1 

Hudson's texte The first réport , which made direct 
\ 

r,eference 

to Hudson,. appeared in 1968 from Hadd~n and Lytton, 

parently was induced more ~y Vernon's ~964 
, 0 ... : 

reativity 

and intelligence (Vernon, 1964) and Guilford's work 

(Guilford, 1956) than by 0fher :nfl~nces. It ex the 

differences induced by eduoation i.n school,.s which \mUId be 

. classified as InformaI and FormaI. They concluded that can-
, 

_vergent thinking and divergent thinking were complementary 
, \ , 

aspects of intellectual ability, and that the info~l at-
~ .... (l, 

mosphere of some schools provided "an environment which develops 

qualitieS? of personatity that resu1t in a high level. of di-, 
, , 

ve~ge~t thinking ability. - Cu;-iously, the ne'xt" publi:shed piece 

~n Divergent Thinking Abilities--A Validation Study (Bennett, 

1973) ~ade no referenèe ~h4tsoever ta Hudson. rt found that 

··Ç;uilford 1 s premisé concerning the relationship of convergent 
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-f, 
and divergent thinking was only,. partially supported·· but 

d1fferentiated between abilities and attainment whether con-

ventiona1 or creative, and disproved the thresho1d hypothesis, 
n 

Whic~ demands a certain lev~l of abil1ty. be-~~re creativity can 
1 

appear, something previously dlsproved in Australian' based 

research reported earlier.in the Journal. 

What promised to be a more susta1.ned ef fort on the topic 
• 

• r 

'has been made at the Un-iversity, of Bradford by Child and Smithers • , , 
, 

Uslng a sample of more than 300 freshmen ~~nd women volunteers, 
, 

and following Hudson's proc~dures with A.H.S and Useà of Objects 

and Meanings of Words they identified S3 .convergers and 51 
\ . -' 

divergers wlth the rem.alnder being a11-rounders. 35 of the 
. -

convergers were science based and 38 of the divergers were non-
~ ~ 

science based, wh1ch they'took as confirming the arts-science 

dicbotomy claimed by Hu480n. S1nce the proeei:3.ure for deter

mining the converger/divèrger ctiehotomy required 'over two hours 
;r. , . '. 

of testing, they experimented further with a questionnaire 
, - ~ 

developed by Hudson, and used by Hudson and Joyce on Medical 

st~nts and lecturers (Joyce and Hudson, 1968.) Whi~h would 

considerabl.~f\shorten the t1me requi;ed for4taklng thè distinc-
T 

~ion between convergers and divergers, if its validity were 

established. By factorlal methods the y produeed 14 items wh!ch 
~ -l, * 

loaded significantly en .the first factor to emerqe. 7ever, 

t~e items, and in fact ,the whole 20 item seale 1 falled to 

ylel\:t the expe~ted dichotomy but dld-indicate' a measure of 

academie subjecL.ori"entation. (Child an~ Smithers, 1973). La ter 

(Sm1thers and Ch11d, 1974) they used the data collected above , . , 

, 
• 1 

1 
i 
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1 
to exaJ1\ine a further sug9'estion of Hud~on that neurot1cism 

in convergers would take a different f~rm from éhat of di":: 

vergers, taking their primary data from students 1 response to 

-the Eysenck Pèrsonal1ty Inventory. They found no çifferences 
\ ' 

betlieen' any of their three groups, convergers, divergers, 

all-rounders, on 1evels of extraversion nor on neuroti.cism. 

Subsequent research from Harqreaves, (Harqreaves, 1974. 
. 

1.977) first at Durham and later at Leicester looked at s,1tua-

28 

tional influences on diverqent thinkinq, follow1nq the suqqes-.. 
tions of Wallach and Rogan on creatinq game like sftuations 

for the facilitation of dive'rqency in thinking, and in the 

mode" of· Vernon, (Vernon, 1.9.71) which was followed by an enqu1ry 

in~o sex roles in divergent thinking. Only in the latter. 

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

s~qgestions in Frames of ,"Und. Heanwhile Channon (1974), had 

d~termin~d that test conditions produced h1..gher average' Bcorés 

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

pôsslbl.y treated a1l occasions allke and strove f9r higher 

sèores under both conditions. Aqain, the oécasion for the 

research could ~e traced back to Wallach and Rogari rather than 
~ 

to Hudson. There i s no doub~ that the same authors spark~d 

,li vely controversy on ir\terpretations of their results, and 
, . . . , 

that the methods of factor analysis 1 especially the USe of 

obl.1-qua rather than orthogonal rotations played a large part 

in the controversy. 'l'his/apart, it might well be that much 

of the work arose f~om consideration of styles of teacbinq, and . 
classroom climates rather than academic' concern wi th Any 
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convergers/divergers d1chotomy. At a some~hat later stage 

the influence of .De Bono vas 4etE'!ctable, when lateral th1nking 

intruded 'upon the research scene. 

As we have seen abov~, Hudson turned aside from his 
• 

• 1ntriguing question of why some students should choose to 

specializ~ in science and others in the arts, putting aside 

1nterests as a reflect10n of personal1.ty and their role in 

1 

• 
1nfluencing the direc"ti~n in wh1.ch abilities may special.ize, 

Hudson neg:l.ected the issue and turned to the area of ori91na1-

1ty. Al.though he nevèr acknowledged the debt to Guilford, it 

was his paper on Creat1vity (Vide supra) which gave the 

rat1onal.e if not the impetus' for a prol.onged study of creaUvity, 

origin'ality, or whatever name might be used for its descr1ption. 

Hudson der1ved two indices of açcuracy from a consideration of 

right and wrong answers. These he call.ed 'worse accuracy' and , . 
'range accura.cy', the former belng the ratio of correct to 1n-

c~rrect items on the verbal versus numeri~ and diagrammatic 

part 'of the A. H. 5. The Me~ ~as the difference between the 

two ratios. In a sense ~ ~~)t measure of rate of working, 

or a belief that ~speed "and inac~ra/y might be related in SOme 

individuals. Tbe n.otion appeared later, 1n other hands, a!J 

1 personal. temPo' and was undoubtedly a persona lit y variable. 

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

meaJ;ture of originality. 'We have seen above how h1s own work 

and sorne of the work of others was deve10ped from that point 

onwards. A .correspond1ng lo,?k at the general topic of 

crea~ivity lUay now be in order. 
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( \ Research in creativ1ty has followed se,veral lpproaches. 

Inveatigators would seek persons who may he identified as 

creatives by one cr1.terion or another, such as, ratin-<]s of 
• 

peers or supervisora, occupational salary, output of patented 

1nvent1ons, etc., and contrast them wi th non-creative workers 

in the same f1eld wi th respect to a varlet y of personal and 

intellec,tual variables. Others would ulie a cl1nical approach 

to study the peraonality dynamics and Antecedent experiences o . 

of eminent scientists. Still others would attempt to come to 

grips 'wi th the c,eative process through the study of biographies 

and autobiographies of creative' artists and scientists (Ghiselin, 
1 j 1952) • It was reoogn1zed that desp~te many variations between 

artists and scientists, creative persons have rn~ch in common . \ 

, ~ , \ 
especially when different med~a of expression are taken in.to 

account. While creativity has traditionally been associated 

with art.1.stlc production, the increasing demand for talented 

scientists gave impetus to the study of sclentific creativity . 

• To meet such a demand, an early identification of potentially 

creative _cientists was necessary. It 1.s within the latter 

context t"bat Hudson developed hts theory of potential original

ity in relation to arts and science special1zation. 

The existence of divergent thinking factors 1s by no 

means decisive, 90 much so that investiqators sought to inter-

pret creative production in terms of indivldual personality 

wlth1.n a conjunction of inte~ligence and interest. It was 

only after the publication of Guilford' s studies from the 
~ 

Aptitudes Rese~rch prOj~ ~hat investiqators ~CaJDe interested 
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in look1ng for :intel1ectual factors that oould be identified 
1 

ln their own right as contributing to creative production. 

In these 'studies Gui1ford was testing a high1y intelligent 

g~oup of military personnel (post World War IX) and seeking 
~ 

new aptitucae measures aroong a potential 0 

of his studies we:a::e f.ocussed upon problem 
( 

group. Sorne 

reasonlng (Qûlfqro et aL 1950,1951). As a resut '* eve~l factor 

analytic studies, Guilford and his colleagues \ deve1ope~ 
model of the structure of intellect. Apart from the use of 

a nforphological m?del to represent intellectu~l funct10ning 

as the product of process acting upon material content, a major 

feature was the distinction made 1n productive think1ns between 

convergent productive thinking and divergent productive thinking . 

Gui1ford,'however, was unlikely to espouse a theolY of psycho-

10g1ca1 types based upon such a distinction. Convergent 

production thinking involve~ factors that were consistent1y 
, 

'- found to be underl.ying con~~ntional. I.O. tests which conta in 
\ closed items requiring one r1ght answer, whereas divergent 

production think1nq al1ow8 the re8pondent to ini tiate his own f. 
,1 

response by searching for a sol.utlon of ,a qiven problem in 
, ' . 

many directions, hence they are open -ehded . 

By 1967 as many, as 120 factors were hypotheslzed as 

compr1sing the structure of human intellect. The multiplicity 
" of these postulated factors should'lnot be surpri.sing in the 

light of the fact that each was conceived as specifie to one 

of four kinds of content; (figural, symbolic, semantic, or 

behav1oural) 1 and one of six kinds of product_ (systems, clas ses, 
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uni ta, relatials, filtc~t. In ,addi Hon, each factor 'Or test May 

involve, divergent production, convergent production, memor,y, 
. ~ 

cogni tion, or evaluation. A variety of open-ended tests was 

developed .by Guilford and his students. The two tests ùsed 

by Hudson May suffice as examples of the Guilford 1 s type 
( 

32 

creativity te~ts. The "Uses" test contains a number of common 

objects, the respondent, being required to Hst as many uses 

as he can think of for each. For sorne time the Guilford 

"brick" test attained qreat pOpularity among certain text-

book writers as an illustration of a test of originali ty. The 

"Word-Association" test presents the examinee with a number 

of words, and he is asked to list' as many meaninqs as he can 
\ 

for each. The former test presumably measures a factor specifie 

to divergent production of symbolic units (DSU) , the latter i8 

, assumed to measure divergent production of semantic uni ts (DMU). 

Following Guilford, other writers developed creativity 

test batteries. The Torrance Tests of Creative Thinking re

fleet an emphasis on the distinction between fiqura! and verbal' 

creativity--but his manual recommends comb.1ninq the figuraI 

and the verbal score (Torrance, 1966). Wallach and Rogan • 
devised a fi ve-test battery, one of which i8 d.1rectly 

borrowed from Guilford, the "Uses",' another involves "Similar-

i. ties "--think of as many ways- in which violin and piano are 

similar to each oth~r. ~ tests are c::x>neemed with giving meanings ta 

• 
certain 11nes and patterns, end ooe invçlves instances. The latter 

authors stre9'S a playful-like testing situation whieh they 

bel1eve to be conducive to oreative thinkinq. Their study 
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(Wallach & Kogan, 1965) ln whi~h they demonstrated the inter-

action between creativi ty and intelligence, as separate 

dimensions, was later shown ta be indefensible CCronbach, 1968). 

Of a11 divergent thinking suh-factors that Gui1ford and 
~ 

his, students claimed to have isolated (Guilfor~ 1956), anly iœa-
tional fluency and original! ty appear to he of sorne acceptable 

status. Barran (1955, 1957, 1963) found a strong relationship 
T' 

between ideational fluency and originality when effects of 

intelligence were partia1Ied out, suggesting that the fomer 

two ,factors while functionally dependent on one another may be 

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

(1964) found that the origlnality score on e1ther to correlate 

substantially with the ideational fluency s~e on the other. 
l 

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

correlation of_.03 between a number of ldeational fluency measures 

and the Otis Intelligence Test with seventh and eighth graders. 

McGuire, Hindsman, King, and Jennings (1.961) factor analysed 

correlations among a number of convergent measures and four of 

theiF Gui1ford type divergent measures obtained from 1000 seventh 

graders. Using an orthogonal Varimax solution, there emerged 

a factor clearly defined by the ideational fluency measures. 

Orpet and Meyers (1966) report similar results wlth slx-year-01d 

children. 

In one study, Cropley (1966) took is sue in the lo~g ... 
, 1 

lasting question of creativity-intelligence dimensionality. He 

adminlstered two sets of convergent and divergent measures to 
~ 

a sample of 320 Canadian seventh graders. His convergent 

J 
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measures consi5~ed of the verbal and non-verbal 5ub-tests of 

the Lorge-Thorndlke scale, Vocabulary 1 Inferences 1 Length 

estimation and Academie Average. Divergent measures were, 
. 

34 

Seei,ng problems, Tin can uses, Consequences, Symbo l production, 

Cireles, Hidden figures, and the Remote Associates T~st, 

scored for originality as measured by the degree of rarity of 

responses. Factor analysis of the intercorrelations of the se 
. 

two sets of measures yielded five factors, but only those with 

eigen values greater than one, of which there wef'e two, were 

retalned for further analysis. When these two factors were 

orthogonally rotate4, the first factor was defined by the 

convergent measures. Measures of Academic Average, Verbal 1.Q., 
1 

Vocabulary, perf~rmance I. Q., and Inference had the highest 

loadings on the first orthogonal factor which derives 81 per 

cent. of its variance from the Verbal I.Q., the Performance l.Q., 

and the Academie Average meas~res. The second orthogonal 

factor was defined by the scores on Seeing problems, Tin can 

use s, Ci rc les, Consequences, and Symbo 1 prodr.~ion , which con\-

tributed 85 per gent. of that factor's variance. Still a . 

proportion of 12.3 per cent. of the total variance accountea 

for by the latter measures on the divergent factor was ex

plainable by the scores on the Verbal 1.0., Performance I.O., 
f 

and Academie Averaqe measures. When these two factors were 

obliquely rotated, convergent measures clearly defined one of 

the two oblique factors. While the second oblique factor was 

predominantly dependent on the divergent thin1,ting measures, 

Us loadinqs on the convergent measures were only redu~ed. 
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Cropley conc1uded: 

"It would· be wrong to' arque either that 
qonvergent and divergent thinking ean 
not be distinguished from eaeh other 
factorial1y, as sorne authors have suggest
ed, or that they are completely indepen
dent of eac1;l other as has been suggested 
by others.·· (Cropley, 1966, p. 264) 

Since there i5 no strong evidence to support the 

va1id1ty of divergent thinking tests, sorne writers object to 

the use of these tests for predictive purposes (e.g. McNemar, 

1964). Scores on a number of divergent tests that were gi ven 

.~o a Canadian sarnple correlated about .51 over a period of 

5 years with non-academic activ1ties sueh 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. Hadda1 and Lyttm (1968)~ repbrtéd a test-retest 

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

Drevdahl (1956) found a relatiooship between scàres en divergent thinking 

tests am asse8Sed creativi ty of arts and science stu1ents. 

With this in mind, it may be possible to eva1uate the 

research claiming to hSlve identified distinct €:ognitive types' 

of students. Getzels' and Jackson' s study (1962) was an American 

Antecedent of Hudson' s work in Eng1and. Using near1y 500 
1 

students from a highly selective private school in Chicago, 

Getzels and Jackso. administered five open-ended measures, 

uses~ objects, Word association., Hidden shapes, Fables-re

qui/inq the examinee to malte up a humorous, a moralistic, and 

) 

a sad end1nq, and a test involv:ing maklng up as many mathematica1 

1 , \ 
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1 
problems as possible from given information. These tests "'ere 

scored for the number and rarity of responses. The convergence 

index was derived from scores on previously administered 
1-

group intelligence tests. T'Wo groups were formed. The high 

creativ~ty group consisted of those students who scored in the 

top 20 per cent. on the open-ended measure$, but belo'" that 

percèntile on the intelligence measure, and the high 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 

,28 remained in the two respective groups. 

Th~ two groups were compared for school achievernent, 

preference by teachers of the personal qualities they preferred 

for themselves, their identification with those personal 

s they believed made for adult success and liked'by 

qualities of their projected phantasies. 

Of importance here are the personal qualities found for the 

Arner~c~n high creativfty and high intelligence groups sinee 

they perforee are in line with Hudson's findings for the British 

divergers and convergers. Getzels and Jackson used an instru
'-

ment called the "Outstanding Traits Test" ta examine to what . , 
extent their two groups conformed to conventional values. It 

presented subjects with examples of thirteen children, eaeh of 

whom was described as having a desirable personal quali ty, e. g. 

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

best sense of humor, etc.. Subjects were to rank these 
? 
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qualitles in order of the degree to which they preferred them 

for,themselves, the degree they believe~ teacher~ 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 

arder of the qualities they believed favored by their teachers 

(~ .67), whereas these sarne variables were shawn ta be 1n-, 

'versely associated in the high creativity group ( r_.25). 

31 

The relationship waS even st~onger between the rank arder, made 

by the high I.Q. group, of personal qualities preferred for 

oneself and personal qualities they believed made for adult , 
success Cr .81). The 6igh creativity group was shawn to be 

much' less success-oriented (r =.10). But the exclusion of those 
\ 

students who scored in the top 20 per cent. on b~th creativity 

and intelligence measures left Getzels' and Jackson' s study 

open ta criticism. These authors report a Mean correlation of 

above .3 within the creativity dimension, but that between 

creativity a~d 1ntelltgence~easures was not much lower. 

Thornd1ke (1963) factor analysed Getzels' and Jackson' s, corre

lation matrix and found one general factor loadinq equally on 

bath types of measures. Consequently 't>hese personal quali ties 

May be found for Any ,aup of adolescents chosen at random 

regardless of their measured intelligence or creativity. In 

his reviewof Getzels' and 'Jackson's sttfdy, Burt (1962) con

cluded that, at best, divergent thinking tests may serve as 
" a use fuI addition to the conventional t.Q. test items. Some 

,succeeding British work fOLlowed Getzels' and Jackson's lead, 
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.t.qnoring the warnings of Burt (Burt, 1962) ,and DeMille and 

Merrifie1d, two of Guilford t s former students (OeMille & 

M~rrifield, 1962). 
J 
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Hudson attrihutes the direction of his work after com-

pletion of his Ph.D. te a review which he comp1eted of Getzels 

and Jackson, and h~s dlsagreement ~th thè _revlew~bf Burt, 

and Vernon, for example. Rence it i8 ~o surprise to find 
. , 

that he devised a similar instrument to that of Getzels and 
. 

Jackson to probe almost the s~ personal qualities in the 

British divergers and convergers·. Hudson compiled thirty 
~ 

quali ties in what he called a "Persona! Quali ties Questionnaire", 

in which subjects were required to rate each quàlity\~ a four~ 

point scale ranging from "strongly approve" to "strongly dis

approve.·· 'rrhis questionnaire was developed tQ discriminat'e 

betwe~n qivergers and convergers with respect to Authoritar

lanlsm, Rlgidity, .Social Conformity, Defensiveness and Freedom 

of Emotional Expression. Hudson stated that "only the first 

three of these scales discriminated significantly between 

convergers and divergers" (Hudson, 1967, p. 192).' Convergers 

were more likely than divergers to approve of statements show

ing respect to authority, to possess rigidity of outlook,and, 

as their Jlmerican oounterpa.rts with high intelligence had sOCMn, to 
", 

adhere to conventional social values. That the Britfsh 

diverger or would be arts specialist was independent in his 

views, less emotionally rigid and ~ore flexible may be in 
(0 

agreement wLth other research f.ind1ngs, but the personali ty 

profile of Hudson t s converger or would be sclentist appears to . 
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1 
depart greatly from what emerqed for the creative American 

-
The two research conferences ~rganized by ~.W. Taylor, 

, 
(1955, 1957) at th.e University of Utah (vide" supra) re-

fle'cted the American psycholoq~sts' interest 1n IdentHying 
, ' 

creative scientific talent. Arnerican research on creativity 

and specializatipn yielded, in qeneral, different 'result~ 
II> , . 

from thos~ of the Br1 tish work, and even where there -ls agree-

ment one can not help entertaini~g sorne d~ubt in acoeptinq, i t, 

because of wide differences in the two method010gies. American 

psycholqgists were primari1y' conoerned' w1th comp4ring personal

ity profiles of creative persons working in different fields, 

or compar'ing creative with non-creative persons worJc.d.ng in the 1 , 

same field. Roe (l9~2) intensivély stud~e,i physica1 and social 
r 

o 
scientists, Catte1l and Butcher worke~ wi th scientiste "and \ ' 

artists (1968), Mackinnon (1962) contrasted €reâlive and no~- r 

creative architects, and Barron (1955) explored the factor of 
" 

oriqinal1ty using a varlet y of measures with 100 captains in 

the U.S. Air Force. Apart from the studies in which the person 

was the, criterion for creativ1ty, there has been--Onè' study by 

Drevdahl (1956) with American arts and sçien,ee qraduate stu<!ents 

which, while comparaple to' the British work, yielded different . , 

results, and the latter author concluded that: 

•. As far as the science fields are concerned, 
1t may be necessary for the creative individual 
to be convent1onal in accepting knowledqe, known 
methods ançl, perhaps goals. Once these are< 
accepted alld 1nternalized, the sc;i.ent1st' s un
conventionali ty (which is more inte11ectual than 

.... • ,'" <:". i .. ~ ~ J 

" 

-i 
! 



1· 

, . 
:~ 

"1 

/' 
\._--" -. 
\ 
\' -f \ 

\ - 1 . 
personal) caiibe expressed W~J1in this 
framework by- means . of h!s f).eX1~l1ty and' 
fluency in approach, and in hls 'Ç)riginal1 ty • 
With respect te the art fields, 9!l the , 
other hand, the creative artist rnay be·less" 
dependent upon what has gone beforit: and 
JIlAy depend ta a greater ext.ent upon his' 
personal unconv:e'iltionalityt (Drevd 1, 1956. 
". 26) ,< '. ' 
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'The importa!lce of the foregoing conclusion can be seen l 

... 
, 0 1n the light df the experimental control enfertained by Drevdahl. 

~ 1 • 

He classified his sampIe into four .groups, cre~tivé vs. non-

creative and arts vs,,- science 1 then, uSing anaIysis of variance, 
~ ( 

. he .compared the se groups' sc6res on intellectual and persona~ty 
, , 

measures. Not oilly did Drevda}ll assess .potential creativity 
~ < ' .. 

-
by rneans of nine of Gui lford 's factors, in which tests, wi th the 

hig~est.'loadings were used, but he al:so included creativ,ity 

ratings of his arts and science students hy their professors. 

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

~qent th':Lnkinq fa~or which differen:iated arts and 

,science students was that of redefinition, which was never con-

sidered by Hqdson, with the science group scoring si9'n1ficantl~ 

higher. While there were sorne s1gnificant personality differ-
(/ \ 

ences on the 16PF between the arts and the science groups, 

Drevdahl tended to stress differ8n~e,s between creatives' and 

non-creativeS whether they are found in arts or 'in science. 

He points out: 

• . • the creative "art group wa's significant-. 
ly more radical. and self sufficient than the 
creati'lfil. science group. In terms of these 

\ 
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" resu,lts W'e. might characterize the cre.t1ve l 

group as somewhat withdrawn and quieseent, 
more concerned wi th ideas, and thinCJ!J than 
with peopl~: creative arts ~e may further 
characteri~e as conslderably more radical 
and self sufficient. These latter char
acter1St1cs 1181 ref1ect the creative artlst' s 
tendency ,to tireak away from the routinized 

-and accepted patterns of work and behavior" 
(Drevdahl, 1956, p. 25). ' . 

.-, J \ 
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Conunenting: on Drevdah1' s results from· the study r~ported 

above and another one. by Dr~vdahl and Cattell' (l9S8) in wl1ièti 

they stud:e,d~t,ists and wri.ters, Catte11 and Butcher (19-68) 

state: " 

•• A study of 153 writers" of ,imaginative 
11terature (Drevdahl and Catte1l, 1958' 
shows a profile on the 16 PF that, by "Any 
pattern simil~tity coefficlent~ (an ~ndex 
des~ned ta ~press over-all similarity 
between two profil.es), 'would def1niteJr.y 
he placed in the' same family as 'the p*o
fUes 'of the 'creative scientists; and 
the same tts true of ar~sts, taken from, 
persans listed in 'Who's Who' in American 
,Ar~" (Cad:te11 'and Butcher, 1968, p. 294). 

, 'l'hus the choiee o·f 'the arts or the sciences can only be 

séen as a choiee of the mediUm thX:0U9~ whlch the creative person 
" 

tends by temperament ta 1nvest h~s or1g±Dallty. If" the~di-

vergent thinking test~ used by Huds~n werë of Any diserimina"-
, ~ 

tory value at all, even within his notion 'of relative differ-
, -- , 

enèe~, ar~; students'would have resembl~d science students 

irilsome respects, "but ~e asserted that they vere distinctly l 

d~~ferent. per~a~s t~e mo&t ~important d4.t1het~9n that ,Huds~ 
mad, wa's that a 

/ .. 
tiall.y original 

hi9h 1.0. ls not 8S neces'sary for the poten':': 

art1.st as 1t is for the scientist .. With th. 
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abs~nce of strong eV,ide~ce on the independence of intelligence 

and creativity, most writers can only state with caution that 

~ a minimum l~vel ~f inte11igence is necessary ,for creâtivity 
• ""1>. .. 

;1n arts or in science. MacKinnon '(1962), for examp1e, reported 

a mEan 1.0. of 156.4 for 2~ writer8 on the concept mastery 

test, while the rn.an I. O. for 40 creative architects on the same: 

test was 113.2'. Conaidering the requirements for creative work 
~ , . 

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

be'of high verbal intelligence. The samp1es of archite~ts and 

writers available must of necessity affect the se results. 

However., since the convergence-diverqence bias of ability 

was a reflection of personality differences, we may cans1der 
B 

the two personali(y pr9files illustrated for the British con-
A -<1'-

verger and diverg~r. It wi1~ be reca1led, that conv~rgers 

,differed ~gnifj.cant1y from divergers on the "Persona1 Oua~i

ties Questionnaire" in that they had. more resp"ect for authorlty 

held conventional valuee and were rigid emotionally. Hudson 
\ 

(1968) further described the converger 'as be1ng compartmental-

ized and philistine, ~nd with respect to his way in'acquiring 

knowled98~ he ~ found to be syllabus-bound.' The Brit1~h " 

diverger was describe4 as being outgoing, has a~cess ta,his 

inner 1ife, and tends to entertain his. impressions. Di verqers 

enjoyed arguments, handled controversia1 issues better tban 

converge •• , and haà a wide ~ange of lnterests. Convergers pre

f.r~ ~r.Ci.10~ and limited ~hemseives,to a narrow range of 

pract1cal interest. " . 

It would appear that Hudsonts review of American" 
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literature on orlginallty had influenced his inf~rences from 
" 

the simple persona11ty measures he used. Barran, (1955) for 

example, had been concerned with the psychodynamics pf persons 
. . . 

who show a disposition toward oriqinality. The latter'author 
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pointed out, ~as did Hudson (1968) in his. book "Frames of 'Mind," 
~ . 

that research on originality was suggested by ~h'S eXperi-( 

ment on yieldinq t~ group pressure. ,~arron found that non

y1elding persons were chara~terized by independence of judqe-

ment and by their preference for asymmetrical ~s c9ntrasted 

to symmetrical designs, and noted sorne correlates of th1s , 

tendency: 

"Th1s~preference for the complex and asymmet
rica~had been shown previously to be highly 
correlated bath with the choice of art as a 
vocation and with rated artistio ability among 

, art students. Furthermore, in a sample of Ph.D • 
candidates in the sciences, preference for the, 
complex and asymmetrical proved to be sign1fi
cantly related to rated originallty in graduate 
work. This sama relat10nship was found among 
qraduating Medical school seniors who were 
rated for oriqinality by their facul-t;:'y. ' Other 
evidencé indicat~d that the opposed preferences 
for complexity or for simplicity, were related 
to a generalized experiential disposition: the 
preference for complexity 1s associated with a 
perceptual attitude w~ich seeks,to allow into 
the perceptùal system the greatest possible 
richness of experience, even though discord and 
d1sorder resu1t, while the preference for \ 
simplicity is associated with a perceptual atti
tude which a~lows into the system only as much 
as can be inteqrated without great discomfort 
and d1sorder, even though this rneans excluding 
sorne <aspects of reallty" (Barran, 1955, p. '_482). 

'\ 

While thè British arts-sciences dichotomy haslshades of 

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

equivalent, particularl~ if the precision and preference for 
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syllabi in the British c~nverger and the liking of controver

sial issues in the diverger, i8 contr,astèd -with 0. simplicity

complexity dimen,sion. The growth of American theories,_ seek

ing interpretations for original behavior, procèeded hand in , ~ 

hand with emPfrical research e~h~r on personallty or c~g

~itive ,process8s. The work on which the findings cited in 

the abave excerpt were based" may provide an example. The se 

findings and a host of others were derived from data collected 

during a thr~e days' liVing-in assessment proqram at the 
(\ , 

University of California in which a variety of cognitive measures, 

projective techniques, ~atings by experienced st~ff, and self-
'. 1 

reports were used. The personality dimension of complexity vs. 

simplicity was measured by the Figure Pref_tence Test developed 

and standardisedon a group of artiste by Barran and Welsh (1952). 

It consists of 62 line drawings varying in degree of complexity 

and sUbjects were ~equired to indicate whether they liked or 

disliked each drawing. Asch's experiment was set prima~ily ~o 
-.- , 

study sQcial group interaction in which certain cqnflict situa-

tions were created through previo~ly arranqed conditions 

between some subje~t.~~rticipating in the experiment and t~e 

experimenter. One naive ~ubject at a time was ta be the target 

of the investigation. The problem initiating the conflict was 

ta indicate wAether a line was longer or shorter than other 

three lines which were themselves not equal to one another. 

Subjects conspiring with the experimenter"'liberatelY gavç 

erroneous judgements.- If the person under observation was a 

y+elder he would agree w)th the group, if he was independent 

- ---..,,-::----
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he would not. Thus persons who 

figures were also found to show 

were found ta prefer ~omPIex 
1ndepende~ce of jUdgme~n 

Asch's experiment (p= .01). On the Gough Adjectives C~eck 

List, yi~lders described themseives as determined, ef~icient, 

pati~, optimistic, etc., whereas non-yielders were more likely 

than yielders to check adjectives such as, artist1c, emotional, 

original, and 50 forth, Cp •• 01). Since Asch's experiment was 

designed in the field of social psyohology and was main~y aimed 
4 

at the study of socialJgroup interaction, its by-product find...; 

l~gs, (e.g. in4ependence of judgment) were tqought to have 
\ - . 

been biased, he'rk~ another paper and pencil instrument was , 

developed to asaess, independently, the latter variable. The 

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

known as "A Priori Independence Questionnaire," was achieved 

by administering ib without the knowledge of séores in Asch's 

yieiding experiment, yet 'the relationship between these two 

procedures was positive and significant at .OI levei of 

confidence. 

It is worth not1~g, however, that Hudson's instrument 

"Controvers1al Issues" was constructed on much the sarne prin

cipIes, with the exception that the American instrument was 

based on item analysis and the levei of significance of each 

item in discriminating yielders from '"non-yielders ", is known, 

which makes either replications Qr drawin,g hypothe.ses from 

the Ameriéan inquiry mo~e feasible. In short, in the Amer1can 

inquiry, ~e constr~ction of the instrument was borne out by 

the results. The line of research relating originality to 
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perBonal~ty traits had a theoretical bas!a. It had àtarted 

as a çollection or constellation of factors which was ~at$r 

found, on sufficient evidence, to be rélated ;0 either a 

real.-life c'reativity criterion or wh'ich were used within a 
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narrow scale to select candidates for jobs requiri~g creativi~y 

(Cattell and Butcher, 1968). In Enqland we find that the 

work had proceeded the other way around, identifying poten-
'" 

~ally oriqinal students by means of two open-ended tests, one 
r 

of which, the Uses, was found 'to be uncorrelated with wFPT 

(Child, 1965). Moreove'r, Asch's experimental resulta taken 

;rom the field of social psychology, ~y not be qen~ralizab~e 
to the British cultural Or social setting, since the British 

work suggested that the cnoice of arts and science may emerge 

out of one's attempt to reconcile one's perception of oneself' 

ta what he thinks 1thers perceive ~im to be, a hypothesis 

W~ich Butcher (19~) dismissed. 

There are numerouB exâmples showi~q many discrepencies 

between the findinq!of the British work and those found in 

America withvregard ta personality interpretations of creative 

achievements, but since the crea~ivity-intelliqence controversy 

has not yet been settled, the creative process Itself may be 

. more worthy of ~tteatlan. As a part of his Inqulry Inta 

orlginality, Hudson (1968) sought to examine the'responses of 

a sample of British six formers to the Uses Test using a 

different instructional regime from the ane he previously used. 

A number af 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 been made by famous men in arts and in science. 

Upon a'subsequent administration of the Uses Test, he found 

that the number of statistically unique responses increased. 

He tended to acknowledge, implicitly though, that potential 
• 

originality as measured by open-enaed tests May b, ihfluenced 
, 

by relevant experiences. Had t~ implication of this finding 

been pursued, the British work would have contributed more 

than lt dld ta the understanding of the process of orlginality. 

Hudson continued, 

on differences in 

ideational fluency te 

favor an interpretation based 

rather than intellectual processes. 

research findings which related 

ginality (Garwood, 1964; Barran, 1955, 

1957,1963), a line of inquiry was initiated by a' group of 

American psychologists advocating an a~sociative interpretation , 

of the creative process. Maltzman et al, (1960) were interested 

in facili tating "origina( th'inking," so they focussed on the 

experimental manipulation of different instructional methods 

as possi9le factors influencing productivity and unlqueness of 

associative responses to stimulus words. Maltzman et al (1960) 

found that lte~ membe~s of a sample of undergraduatesÎwere 

encoura~ed to give differ~nt associative responses to each of 

25 stimulus words in each ot five successive presentations, a 

subsequent administration of the Uses Test showed that the 

number of statistica1ly unique uses given by the experimental 

graJpXwas signlficantly greater than that glven by groups under 

control or otlÎer instructional regc' The flve groups. 

were instructed f~n the fol1owing manners, respe~tively: C group 

\~ l 
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was glvén the test 1ist of 25 new stiMulus words, Cr group 

repeated their responses in ~ive successive --t'ists of the 
~ 

sarne 25 words, XL group received Sdlists of low frequency 

words, XH received high frequency words and X group, given 

the.sarne list five times, was required to produce different 

48 

associative responses each tirne. Since the task of respond

lng to a stimulus ward by giving an associate has no direct 

similarity to thinking of uses for an object, these authors 

sought an i~terpretation for the transfer of training from 

the associati~e task to the uses task, based on the possible 

influence of each instructional regime on the likel!hood of 

eliciting a u~ique response. On' the basts of this and three 

variations of the same procedure, and "defining" originality 

as the rincreas~ 6f's~ores on "the Uses of Objects, they con

cluded that tpe standar~ experiment~cedure Of~ repeatedly 

provoking different responses to the same stimuli was the 

"'" rnost successful procedure, ~hat origina1ity varies as a 
, 

function ot' the nurnber of repetitions of the training list, 

and that the effects of training persist for sorne time. 

(Ma1tzman, Bogartz, and Breger, 1958; Maltzman et al., 1960). 
~ ~ 

Expre~sing this relationship in terrns of a probabi!i.ty gradient, 

provoking different responses to the samé stimuli will result 

in a ~flattened gradient. wÀile asking the subfect to giVe the 

~ame response will result in a steep gra4ient. That i5, the 

exposure to experiences conducive to the evocation of numerou~ 

associates will increase the likelihood of el1c1ting less pro

bable responses, t.hus the gradient of nore Or less probable responses 

\ . 
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will start lower and talls flatly. Training to glve·the sarne 

associative response to a particular word results in a "prob

ability gradient that sta1ts higher and falls more steeply. 

Considering the relationship between 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 

steepness of the associative gradient of the arts and science 

students. Had this proposition been examined in England, this 

might weIl have been the case. In aIl probability, however, 

and if stronger evidence on the predictive va1idity of the 

open-ended tests May in due time b~ found, the, dearth of the 

BritisQ converger's original responses on the Uses Test May 
\ 

well~be attributed to his training in science~ where acceptance 

of faèts and methods is4'â prerequisite for subsequent advances 

(Drevdahl, 1956~ Kuhn, 1963). This would leave unanswered the 

question that Hudson raised: why should sorne students choose 

to specialize in science and others in the arts?' , 
Subsequent British research that 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 pos'sible causes (Butcher, 

1969a; Hanrahan, 1972). Butcher and Pont (1968) worked wi~h a 

sizable sa~ple of Scottish University-bound second year high 

school students to examine factors contributing to the choice 

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

~heir sample according to the probable choice of arts or 

49 
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science on the basis of students' marks in literary and 

scientific firet y.ar secondary courses, ratinqs of scientific 

and literary careers expressed on an essay, and ratings by the 

class teacher of students' arts and science inclinations: 

These two groups·were compared on a variety of variables among 

which there were such environmental ones as number of brothers 

and" sieters, position i~ family, father's occupation (classifi~d 

as scientific or non-scientffic), relatives who were scientiste, 

anç attitudes toward literary ~nd scientific school subjects. 

No significant differences between the two groups were ~ound 

with respect to the first two variables. Students whose fathers 
, 

~ere scientists were'. signifi-cantly more often scientists 
t 

(p<.OS), and the science group had siqnificantly more relatives 

who were scientists than did the arts group.' With respect te 
. 

.. the ~tiJl9S of school subjects, mathematics _ and science were 

the favourite sub~ects of the ~c~ce group, and English, French, 

and Latin were favoured by the arts~roup. 
Unfortunately, the Scottish study dld not conslder 

envliOnmèotal experiences of a manlpulatory nature such as ex- . 

perience, with toys and mechanical tools which might be a 

crucial factor in fostering in~erest ln séience, and sa stopped , 
short of examining other possible origins of scientific inter-

est or a bias towards a science based curriculum. It may be 

worthwhile, theréfore, to provide a brief account on such a 

phenomenon denoted by mechanlca~ inclination particularly in . -

the field of applied sciences. 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 meaaured intelligence may 

occupy ~cally oriented jobs ranking,relatively high on 
, 

the occupational scale. The work of Vernon (1947) in the 

Bri tiah Army durinq World War II showed that ,the structure of 

mechanical ability changes with ~raininq, consequently, 

mechanieal aptitude tests were less use fuI in predictinq 

success in mechanical jobs than were other ability tests. In 

a compréhensive test battery that Guilford (1947, î948) used 

with American Air Forlf officera, mecha?ical apti~ude tests 

,were shown to he highly Batu~ated with two factors, spatial 
, 

visuaIizat"j;Jon--acquir inq, retaininq and reproducing a figuraI 

pattern--and rneehanieal information--~cquired 'knowledge about 

how thinqs work. This should not be surp~isinq, sinee it had 

been found that in one of the leadinq studies on rnechanical 
, 

aptitude that was conducted in Minnesota with junior high school 

boys, (1930) environmental items were !ncluded Along with the 

Minnesota Assembly Test. Bennett ha~experimented with a type 
!i. 

of Mechan1cal comprehension Test~n the 1930's and 1940'8, one 

version of which had been,uaed in mil1tary selection 1n\Brita1n . 
in WOrld War II. Subsequently ~n imprQved version was copy-

r1qhted and incorporated in the DifferentiaI Aptitude Test 

(1947 onwards) and the name eventually chanqed to Mechanical 

Reasoninq Test. The rationale for such tests was weIl expressed 

by Super, who explained: 

'OIt was· recoqnized that experience or famil
iarlty with mechanical objects miqht weIl 
play an importanf part in scores on such a 
test, aven at t~aqei the Minnesota study 
therefore analysed the relationship between 
a number o~ ~nv1ronmental factors whioh 
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refleet o~ constitute differences in ex-

,·perience, either direct or v!carlQus, with 
mechanlcal objects and processes. Two ex
perience items" showed positive correlations 
with the assembly test: recreational inter
ests (.23) and mechanical household tasks 
such as e1ectrical repairs perfor~ed by the 
boy (. 40) • .. (Super, 1962, p. 223). 

.52 

More recently, Hanrahan (1972) conducted a study with 

sixth form British students whieh aimed at examinlng the re-

lationship between childhood experiences and arts-science 

speeialization as ~hown by their choiee oi the sixth form :r 
,'Of" " courses. Amonq other measures, the latter.author used a Toy 

, Ouestionnaire which presented subjects with a list of namés of 

toys ~nd asked stdaents to check the ones they remembered as 

having played with. There w~re mechanical to~ls such as pliers . 
and wrenehes for whose frequency of use by a subject was to be 

rated on a 4-point mechan1cal tool seale, and aJsimilar scale 
(~ -\ 

, / 
derived for carpentry tools such as a hammer, a saw, etc. In 

, 

addition, names of ei9ht "old" objects were presented, and 

subjects were asked to check the ones they remembered as played 

with at home or elsewhere, subsequently two other 4-point 

scales,were used on one of which the subject was asked to rat~ 0 

" , 
his father's in~erest in his son's involvément with mechanical 

. 
things, wh!le on the other scale, subjects were asked to rate 

the mother' s interest in that respect'. Hanrahan derived si~ 

scores from his sample responses to the Toy Questionnaire. 

These were the scores on S!~Suh-Scales: basic t?y, toy imagery, 

scientific bias, mechanlcal and carpentry tools, father's 

interest and mother's interest. These six scores wer~ calculated 

,------_. _." -..-..--------- ' .. "'" 
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with several controls in mind'so that they May provide an 

.index of ch1ldhood e~periences including parEintal influenc~, the 

different amounts of visuali~ation demands required ih m4nip- ( 

ulatinç different toys, home scientific b1as as shown as favor-

ing meçhanical rather than non-mechanieal toys, e~ •. However; 
, 

since:the basic toy scale correlated on the average about .80 

with the toy imagery scale, Hanrahan concluded that ~hese two 
, 

scales ",were measurinq the same thing," and therefore he exclud-

~ the latter scale ~rom his analysis. A problem was encoun

~~~red in determining a scientific bias score, resuLting from 

the fact that some parents &an afford more toys than others •. 

This was overoome by the use of special formulae taking into 
) 1· 

account the proportion of mechanical to non-mechanical toys in 

the total number of toys that were available fO: each subject. ~' 1 

The Toy Questionnaire was proven useful in that art$ specialist , 
. " <ÇJ' , 

and science speclalists were'shown to differ with respect to 

exposure·to mechanical objects in the expected direction. The , , 

basic toy scale and the scientific bias'toy scale, resp,ctively, 

d1scriminated bebfeen t~e tWQ ~roups at (p<.OS,) level ?f eonfi~ 

dence~ The difference between the two specialists'groups was 

even greatex: on the mec.mical and tool use scale. (p (.001) • 
1 

To return, now, to anoth&r aspect of Hudson's work it 

saon becamè apparent that the cognitive bias of the 1.Q. 
. . 

test did not show,much promise in pre~icting the field of 

~udy among Br~tish school boys. Chemist~, for example, stood 

out in that they "were ~f'ten al} rounders 1 with equal 'strength 

in aIl parts of the test: verbal as weIl as numerical and 

• 
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cl1&granimatic .' • 

~ , 
In t~iS l;'espec::t,J their sCQres vere l.tke tfiose 

of econorn1sts rather than th&se' o~ other scientists" (Hu,dson, 

1967, p. 45). These n~gat1ve instances or, as Hudson tended 

.-._-~ --

ta describe his wotlt at th~t' stage, "lOOS~ ends," led him to 

argue tnat tests ~uch as those he used, to measure B~mple ski11s 
1 ~ 

would not cgrrelaté~ with complex tasks 'in' adult life. Hud,son 

a~~umed that 1nterests· may ,be crucial.factors i-, the ~pec·.ial-

ization of abilities, as he states that : 
~ \<,1 { 

.,J 

"Intellectual abilitie's do'nQt exist in a 
vacuum. they evo1ve as a result of growing 
interest in and devotion to a given line 
of work" (Hudson, 1967, ~p. 47) . 

• 

/' 

In a sense, Hudson's spêculation was in I1ne w1th previous 

British reseaz:ch. Earie (1947) maintained that 'ïntere~tè,may 
\ . 

" dètermine the direction in which 0 abilities will be inve.sted." 

Bradford(+948) also, in one study, concluded that the strenqth 
*' ~ ),I;~." 

of ~nteiest in practical actlvi~ies May 'overçome the influence 

of ,pursu~ng a gréillQélr schoô~ ,co,ur-s~ 9f a predominant1y literary 

nature. Desp!te all the indications and Hudson's'own initial 

observations that interests may be of çonsiderable we~ght.~ 

predicting specia1ization,:he ~id not use a stan~arclized test 

to measure interests. Ins:tead,. he used an autobiographical 

, type of ineasure in whidh' he asked his subjects to Hst those 

aspects of th$lr'"lives which' seemed j.nte~esting.' In describing 
.' , 

th.1.s measure in· th.e Appendix, 'Hudson admi~ted that "not a 

single quantifiable dif~erënce between convergera and\divergers 

could be found", (Hudson, 1;967,' p. 190)" . Thus from a qua1ita-
. " 
tive a~alysis of his ~amp+els ~uto~io9raphies Hudson concluded 
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" , 
that converg:ers te'nded to have practical inter •• ta and di- . 

verqers 1 interests were qenerally cultural. 

Sinee interests ~re aspects of persçnality,'-colwerqers' 

and divergers ~ interests are tj.ed ta .the persona'lity type by 
\ 

Aëcordiriq to Hudson' s which Huds~n Cha~terized each group. 

théory, convergers are innately ineliJ'1<ed to 8pecial~ze in science, 

diver~rs ingh arts. ,It follows t~at the choi~e of ~he 

field of stU?y s determi~ed by per.onat dev~iopment. Hudson's 

arqument is to at effect, foro he speculated that the distinct 
Q 

-

personal1 ty types of the converger and the di verge't are due ta 

certain defence mechanisms qenerated in their early relations { 
. 

with parents. 'rhe diverger cornes fram families -in whi'Ch parents , \ .. 
Î are' warm, accepting, Iess authodtarian, and place less emphasis 

on scholastic achievem~nt; The converger ·.s parents are, re- \ 
-;) 

latively distant and emphasize specifie achievements. If we-

are to a~cePt Hudson 1 s. theory on the origins of ' sci~ntific \ a~d 
literary intersts" we shou1d look for . ..evidence elsewhere in 

\. 

the .literature. 

, . Sorne years b~fore Hudson's work had started, Roe (1957) 
\ 

developed a theory on the origins of intereats and B9IH years 
, Il 

later she sought ,. to test one part of her theory in ca.llaboration 

with Siegèlman ~196A). 1 The core of RPe 1 s th~Ory wa\- \h~t .' < 

voéational 1nel1n,ations may be dete~ined br... unconscious "ten- .' 

dencies to satisfy certain n'leds originatinq in the interaction. 

- . t 

... IJ 

between <;Ufe~ênt types of parents and their 'ch11dren. They 

hypoth'ea1zed a SiX~Ol; circûlar model for the types 'of parents, \ 

lovinq, protecting,' demandinq, rejectinq ~ neglecting, '. and casual; 

\ 
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and assumed that parents of the type that can be described' by 

the tirst three ~ate90ries foster person-orienta.tion in the 

child, and parents of the type defined by thé last three \ 

ca~e9<?ries toster non-person-orientation in the child. Thel~ 

samples were selected from. two vocatilonal C]roups which wetEi 

thought to reflect person-non-person-orientation, 24 male and 
~ 

25 f~male, social workers, and 22 male and 23 fernale en9ine~r~; 
. 

in addition to another sUb-sample of 142 senior college ,tu-

ents. The antecedent var iables of child-parent 11lteraction . 

patterns were assessed by recalled childhood experiences and 

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

persôn orientation was measured by scores on !ive instruments. 

'Eigh~ items to measure the pubject' s preferences for âctivities 

weighted wl th respect to the amount of itlterpersonal 1n ter

action iri se~ec~ing an occupation, the personal interest 

inventory to lIleasure curios! ty about persons and the desire for 

emotional contact with them, Cattell ,'s Contact Personality Test 

(CPF) t and the A Factor '~(SChizothymlal of the l6PF were utilized. 

The purpose of the study was two-fold, tirst, to _.;lamine whether 
• 

{' 

the latter measures would differentiate sOcial workers and, 

engineers in the expected direction on the dimensibn of person

nQn-person-oriéntat;ion, and second, to detèl1lline if persan-non ... 

person-orientation of these two vocational groups wou1d pe 0' 

rel!1ted to their recalled childhood e)C~riènce. vi th their' 
, . " 

r 

pare~ts. With respect to ·the1r first hypothesis, Roe and 

Sieqelman (1964) .reported that: 

if 
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• . • it seems clear that en9ineers and 
.s'Scial workers do differ in their qeneral 
orientation to other persons, as was as
sumed" (p. 47) 00 

. "'--ry ,.< . / 

As to the relationship betw:een -~erson-non-pe Bon-

orientation to chlldhood experiences, these authors stated: 

"There ls limited support for the hypothesi~ 
as appl1ed to bhe men, but it 18 in the 
direqtiQn of the exception rather tha~ the 
<Jenerai rule. That 18, that some wit,b early 
unsatisfactory experiences would beeome 
person-oriented in an attempt to find what 
had been lackinq. The male social workers\ 
had siqnifieantly less closeness,to their 
mothers than the engineers.·· (p. 48). 

, 
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"Of the Antecedent variables of th~ childhood experiences, 
. . 

only loving-rejeotion and overt attention were shown to be of 

a reasonable ~dfêtive value of the person-non-~erson-orienta-

tion dimension. However, RO~ and Siegelman wa~ against 

generalization of their results in makinq vocatlonal predic

tions and recommended that the s~tisticall:y significant factors 

should be given different weiqhts depending on vthe life history 

of· each l.ndlvidual case. In view of Roe' sand Slegelman' s 

reservations about their results, Hudson's statement with 

"._-, rel!$peot to warm and distant parents and thelr products of the 

arts special1st and scientist, respectively,. did not ln fact 

add more than an affirmation of the8e- authors' doubts about the 

qeneral1ty of their results-, to which Hudson had inade no direct 

r,eference • / 
We shôuld consider, therefore, 'the choiee of an 1nterest 

inventory which miqht have been used for HudsoJl's study. The • • 
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quest1<;>n that one must. ,ask ln this 'connection h, had Hudson 

used a standardized interest inventory, what would lt have been 

l1ke? rt would appear that there was not ~e standardb:ed 

dlrectly in England when Hudson conducted his research, there

~ore, he had to devise a11 the instruments he used to probe 

the persanali ty of his arts and sc ience groups. However, there 

vere severai weIl developed American interest inventories whlch 

he mlght have used. 

1The Strong Voçational Interest Blank 18 a weIl examined 
'-. 

Interest inventory. It measures interests in 47 occupations, 

and its lteJ!ls simply require f like f and 'dislike' responses, 

yieldlnq normative sc ales which makes it arnenable to rigorous 

,analysis. In fact, the SVIS may be one of a fe\l1 instruments 
. 

that fits into the framework of Hudson' s theory, a1lying arts 
-

and science special1zation and potential originality. Termal'l' S 

(1959) gif1:ed chi'ldren who were, a t mid-life, physical sc1.en

tists, enqlneers, and medical b!ologists scored the highest on 

the scientific and mathematical interests and the lowest on 
\ 

the literary ones. In addition, work w1 th the SVIB has shawn 

that its 1.nterest acores are remarkably stable over rat~er long 

periods. Sut the tact that 1.t was standardized on occupat1.onal 

groups of adu1 ts could make i t un~ui table for subjects under .. 

the age of 17. 

Another interest invento~y 'wh1ch could have been, used 
i ~ 

by Hudson vas the I<uder pr~ference Record ~ It c'fsists of 160 
, , 

triadic forced choice 1. terns which measure 10 interest areas 
1 • • 

whose vocat1on~1 sign1f1.cance cornpared ~o the SVIB, 1s debatable, 

'. 
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and the 1psativity of its scales 'has been for a rather long 

period, a _ drawback. Much work, however" has been done with 

the KPR the results of which helped ln improvinç subsequent 

forms. Unfortunately, it was Butcher (1969a) but not Hudson 
-, 

\ who used form C of the KPR with Scbttish secondary school , ,-

59 

students in a larqe scale project aimed at identUying factors 

contributinq to the choice of science as a ffeld of special-
o ~ 

-ization. Butcher (1969a) found that sclentific, mechanlcal, 

clerical and llUSical interest categories on the KPR, amo~g other 

measures, ta contribute substantially to the emergence of a 

bipolar factor.he designated as a science-orientation factor. 

The Guilford, Schrieidner, Z1.mmerman Interest Survey 

yie;Lds two scores, one score for l1.king the activity as means 

of earning, the other for liking the same activity intrin

sically or as a hobby. One éould argue that 1 t would be -interest1ng 'to see how the second score would behave wi th 

scores on the open-ended tests, (which Hudson favoured at a 

1ater date) since there 18 evldence to 8uCifCJest that c1ever 

schoo~ boys who are inclined to sci.ence have '1ntrinsic likinq 

for iJ. (Edwards & Wilson, 1958). To.this writerls knowledqe, 

the GSZ interest survey has no~ been uSéd in re.earch studies 

with Canadian or English samples to suggest Any hypotheses. 

Bolland developed the Vocational Preference Inventory 

based on a th,ory match1.ng personal!. ty types to vocati(?nal 

intereste. It yields a personal profile of six interest .. 
" ' , 

categories or personality typesJ Real1stic, Intelleét~al, 

Soc1a1, Conventional, Enterprising and Artistic. Sinee the 

~ '.- ... -~~--y 
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HVPI yields profiles, its results lend themselves more readily. 

to qualitative rather than quantitative anaIysls. 

Since Hudson did not take tde in~tiative to use one of 

tJ;le well tried Amerlca~ interest invéntories as did Butcher, 

and since he stressed that. arts-.science distinction is a char-
" 

acteristic of the British educationa1 context, i t is not un-

l1kely that he would have used Sandall" s,. 'Factorlallnterest 

B1ank had it, been available wben Hudson eo11écted 'his research 

data. Sandali (1960) develope'd the FIB on a British sample of 

secon<!{lry school pupils, but i t was publ1shed and made a-Vàil

able to users ln 1967. Sinee the only referenee to Sandall ' s 

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

in a tri~l stage and, to this wrlter' s knowledge, it does not 

seern te have been used by many resear~hers. . Reviewers êf 

Sandall' s inventory tend to .rate ft lowly compared to many ,well 
, 

trled ones. It becomes important, for the present-work, 
1 

however, to examine its construction and the author' s defence 

of, his test. 
, 

Sandall (1960) constructed the FIS to satisfy a need 

then fe1t in England for an interest lnventory for (counsellors 
1 

and research USers. Ini tia1ly, he developed a sort of a try
'\ 

out lnterest lnventory by compiling 378 forced-choice items , 

wi th paired comparisons and elassifying these items into 28, 

interest categories (judged by his oWi! experience). He ad

ministered this initial 1nterest form tOo a sample of 254 boys 

and lrs girls, British h1gh school 'students aged 11 to 16. . . 
Intercorrelations of the 28 lnterest categories for the bçys 

and the girls were factor analysed, separate1y, .... sing 'lhUrstone's 

il 
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centroid ,method. .Then a combined correlation matrix, formed 
1 

fr'om the average correlation coeffic1.ents of the two cor-
I 

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

quartimax analysis. Accordi.ng to SandaU, the factor struc

tures which emerged in the two an,alyses showed no fundamenta.l 

difference. In total " eight interest factors were ident~fied, 

these being: , 

(1) Rura 1-prac ti~al (5) Athletic 

(2 ) Socia~-Disp1ay (6 ) Literary 
, . ! 

(3) Humani tar 1. an (7) Aesthetic 

(4 ) Entertainment (8 ) Scientific-Meehanica1 

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

found by Gu1lford (Vu1lford et al, 1954) and found a close 

similarity bet"ween the British and the American interest 
..... i" ~ 

categories, as he expla1ns: 

f 
"Of Guilford's twenty-five factors, th1r
teen can be identified with reasonable 

'-certainty in the two Enqlish analyses, 
the eight fields of interest derived fram 
the latter have theb; counterparts in the 
American factors" (p. 277). 

Aga!n, sinee there is no other source of information. 

availal:ïl.e on the rellabil1ty ~nd validlty of the FIB other than 
.. 

thi s report:ed by i ts deve1oper, we can only accept the FIB at 

its face vétlue. Sandall (~960) reports a mean test-retest" 

reliabl11ty coeffi~lent of .903 over a four week interval. 

'* According to the manual, ,the FIS is va1id 1n as much as it has 

.,/. 
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been able to predict the choice of arts and scienc!l'! courses at 

one and two years intervals, but no valid1ty coefficients are 

reported. 

A number of studies have suggested that scientif c 

interest makes its appearance at an early age. When one 
~ , 

considers tha t many events take place in ear ly e,hi Idhood ; 
1 

it 18 pO~"e that the toys available to young ehildren, 

children' s preoc:eupation with sorne of them,. whether in te 

of object-lnvestment of libido, or as a reflection of' vari 

in a family constellation r may be the precursors of later 

interests and attitudeJi-. MacCurdy (1956) found that crafts 
/ 

and carpentry, repalring mechanlcal things and photography ~ere 
, 

conunon leisure time activi ties among science talent winners 

who excelled in science during their college career. Zim 

(1940, 1949) observed that early interests in chemistry sets, 

eleo-trici ty and radio, motors, and first aid are potential 

sources of science lnterest arnong adolescents .1' Holland (1962) 

found a considerable agreement between recalled artisUc and 
, 1 ~ \ 

scientiflc hobbies and s~res on his Vocational Preference 

Inventory among a large sâmple of those who successfully passed 
J. 

the Natipnal-H.erit Examlnation of 1959. As we have seen above, 

Han'rahan (Hanrahan, 1972) using a sample of English sixth 
. . 

'formersi developed a toy scale for measurement of science-

orientation. A lengthy list of toys was eulled from many 

sourcés. Exte~al observers rated each toy on the amount of 

mechanical skill required in its use, and each to was given 

!ts scale value (0 to 3). When placed i.n an exten i.ve battery 
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of score. deri ved fram tests and questionnaire items, the toy 

soale loaded hiqhly on a factor which Hanrahan label1ed science 

orientation. This s~~le lI\ay provide a useful adjunct to 

attempts to trace the early development of soientific interesta. 

.. ~ 
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Sumrnary 

Thus, Hudson' s work which rose from an initial study at 

university level or beyond of arts and science 'specia~izatia~ 
, , 

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

examine with high school students the performance on open

ended vs. closed tests. From t,nis and other less quantified 

studies, he arrived at sorne conclusions permitting'a c~ass-
"-

ification of high school students as convergers and divergers. 
" , 

When this cla,Sification was cheeked against their proposed ' 
j 

special'ization at the upper level of the high school and 

university he concluded that divergent think.!ng, to use Gull- 1 

ford 1 s orig:Lnal term, was- more l1kely to he found in the arts 
-

students than in science students. Per contra convergers 0rr , 

convergent thinkinq was m~re likely to be found among future 

science specialists. It has been shawn above that Hudson 
~ 

lqno~ed a gre,at deal of relevant evidence whieh was readlly 

availab~e in North America on the relation between interests', 

ability, personallty structure and future occupational choiee. 

Whil~t aceepting that Hudson 1 s statements might well 

bi true of Enqlish sixth formers, the, degree of generalization 

to other pop~lations was unknown. Butcher had suqqested that 
• 

it would be worth wh!le trying Hudson' s procedures vith- popu

lation samples of different levels of ability and- .with diffeœnt 

cultural backgrounds. In order to take advantage of Butcher's 
'" 

.1 
-, 

1 
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, 
suggestion in a North American context. some North American 

tests miqht he substi tuted for English tests. Havin~ noted u 

, . R 
that Hudson had pot used standardized interest. tests, it , 

becomes obvious within a Nor~h American framework one .bO~ld . \ 
'1ncorporate such a tést and preference might weIl be given 

to one produced,in England and which waS available for Hudson 

" hut was not used by him (i.e: Sandall's interest blank). 
, 

Occup~tional choioe or curriculum specialization prior 
l . • 

to occupational choice is not something determined only in 

/~he final year of high school. The roota go much deeper. 

Interest tests g1ve info~ation of a personal nature preceding 

high school exper1ences. To go back beyond th1s to even earlier 

origins would demand the use of sorne auch saale~ as those pro-

vided by Hanr~han under the heading of Toy Scales. But 
c 

curriculum specia~ization leading to occupational choiee might 

also be determined by the courses available in high school, 

and of a student's access to them. Interest in such courses 

might also be coloured by attitudes ~o them, and to their 

teachers~ either projeeted into the future or based upon pre-

vious experience. 

AlI ~f the foregoing suggests that as weIl as using the 

conventional means of Bùdson, of Child and Smithers, for at-' 

tempting to recoqnize such convergers and dlyergers, 1.e. from 

a single intelligence test score and two scores of DSU and DMU, 

information derived from an interest test, an attitude to 

school aubjects test, and a toy scale m1ght well be included in 

any Canadian replication o,r extension of Hudson' s original work. 
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Chapter 4 

. Hypothe~es and Methodoloqy 

1. Hypotheses 

Wh11e re~ear'ch studies ci ted 1n the reViiew of the 

li terature have indirect bearing"s on Hudson' s work in England, 

they fall short of ind1cating the form in which hypotheses for 

the present study should be stated. One reason, perhaps, 1s 

that Hudson 1 s methodology "'as uniquely different from that em

ployed by Most of the studies which de.al t wi th the: sign1f i

canee of tb! difference between scores on the I.Q. test: antl 

open-ended tests. Find1ngs of the studies that directIy 

replica:ted Hudson' s. \IIOrk have been equivocaL With British 

secondary studen~s, Povey (1967) found a strong relationship 

be~ween convergence-di vergence dimension and the choiee of arts 

" and sc1ence three years lrr. Mackay and Cameron (1968) 1 

however, using a sample ol 'i4.rst year Scottish undergraduates, 

foun4 that, that relationsbip held for students'who were de
I 

cided on tbeir ahoiOe, and disapp.ared among those who were 
... /' .----
undecided. Crbpley (1968) found no relationship':between the 

1 

1 

choiee of arts or science and convergence-di vergence dimension'" ___ , 
amonq Australian secondar~ students,"whereas A~stralian 

-university science graduates were mostly divergers (Cropley, 
" c j 1967) • 

It WQuld appear that such a relationship may be infh1enoed 
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by other factor S, Lyt ton ( 1971) s ugge 5 ted tha t teachers' and 
" 

peers 1 influence May contribute to the choice of specialization. 

Hanrahan (1972) observed that parents 1 literaz;:y or scientific Q 

~ 

intérestS f as perceived by sons, May fC?s~er the inclihatlon 

to ei ther f ie;l.4, and found a rela tionship between oonvergence

divergence dimension and the choice of the, course of study. 

-Number of relatives who were scien tists ~as related to ex-

pressed and inventoried sc1entif1c interests (Butcher 1 1969a). 

To this writer's knowledge there has not béen a study wh1ch 

controlled for aIl the~e, factors toqether whil~ usinq fIudson·8 

. procedure of classifying convergers and divergers. I.t 18 not 

unlikely, therefore, that the lack of control of the effects 

of the above mentioned vari.ables May have led to the inconsi'St

ency of the findings of the studies which attempted' ~'ePlicate 
Hudson 1 s work. It 18 al$o nob unlikel'y, as Cropley tended to 

, 
concl.ude in his Austral.ian stud1es.l' that the quality of science' 

• 
teaching in AUBtralian universities rnay he better than that of 

science teaching in England, a variable whlph is related to, the 

basic character1stlcs of a particular educati0ll:al system. 

The three replications ôf Hudson 1 s . work mentioned above, 
. 

however, have used the actual choice of arts and science as a 

oriterion agai~st which to validate converqers-diverqers 

dlchotomy. One would assume that .Mackay and Cameron' s ,un

decided students on their- actual cholpe were subject to con

flictif.lg inclinations toward arts and. science. 'l'hat abil1ty 

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

to make a choice i5 suppo~ted by Burt' s content1.on that 

-, 
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acaàemica11y oriented atudents who' do weIl in 1iterary co~ld 
" '" '<> 1.\ 

do as weIl in practical courses.' It may be 1e9i timately 
" ' , 

assumed then that had Mackay 
, 

and Carneron1s undecided students 

beel) presented by an attitude. measure toward arts and science 

Academie subjects they would Rave. expressed the1r emotivè re-, 

actions ,unqontaminated by other factor~ Whi~? may, influ~nce 

the actual choice. 

In thé present study, there ls no actual life eritElrion 

against whieh to val1date a converqence-divergence dimel)sion. 

The c~iteriort measures used weré self-validating ones, namely, 

scores on?an attitude measure toward eleven arts and sc.:1.ence 
. 

school subjects" Bandall 'J s eight interest seales, and two 
, 

seales measuring the frequency of recalled ehildho.od involve-

ment vith mechanical toys. None of these measures has been 

tried with Canadian ~amp1es, henee, no findings are available 

to sugqest Any hypotheses. Thus, hypotheses for this study 

may justifiably be stated in a null form, yet th1s wbuld ignore , , 

mueh of the thèoretical symrnetry sh8;red by this lnquiry and 

previous reséareh. Q 

..e-
SandaI1 found that the Factorial Interest Blank measures. 

factors eornmon to the British and North Amerlcan socleties. He 

also found, from r~cords of more than 400 British secondary 
-

students, that those who w~re inc11ned to arts subje?ts had high 

scores on the LIT 'scale, and 10w scores on the sel: scale, 

'W'hereas studerats who chose scientific and technical subjects Q' 

had high scores on the scientif1.c 1nterests seale and low scores 

on the SOC and ENT. Thus, lt May be ant~eipated that SCI , LIT, 

l-
i 
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and ~ SCale8, would discriBÜnate converqe:. an~er9'ers:' 
S1nce, at hast, the relationsh1p hetween the lndepend-' 

, e~t variable and the, three sets of the,criterion var1àbles~ 
" 
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" ,{ ) y 

would c<ilD7omitantly valid:ate a convergence~di verqe~C"~d.i1'l\ens;on, .... 

one may'entertain sorne hypotheses which may be obviously in- \ 

d1catéd." ~e8e hypotheses m~j he ,tated: 

.. 

, 

, ' 

, , 

. 
Q 

. 
<. 

! 1. - Converger. and d1verge;rs will be 
6ifferentiated on the SCI, RUR, SOC, 
LIT and'AES scales of Sandall's In~ 
ere~ ,Blarik. c, • 

2,. - Convergera and div«rrgers will b!!! 
. ' differenti.ated on th€' attitude 

mèasùre toward SCIE, PUYS, MATH and 
other school 'subjects. ' -- Convergers and divergers will be 
d·ifferentiated on the measure', 
o( the frequency of recalled toys 
.th~y have played with as children. 

~ 

4. - Thare woU'ld exist a bias for conver
gera,to choose the -further study of 
s~ience subject~, and for diverge~s 

• 'to choo~e arts subj~~ts.. a 

1 ;..~ l' • 

5. - There'would be no difference in the 
.prQportiops of divergers/convergers 
who wish to go to a university at a 

~ later date. 
, . 

6. - T~ere would he 'no 'relation between 
,convergers/divergera and ,sodio eco~ 
nomie statue of the parents • 

. -
l' 

" 

In applYing Hudson's proc~dure to a sample of the 
• Q 

,Ouëbeé school pppulation, two qp.n-ended tests identical to 

hi,_ .,fere used, Meanin~ of Words and Uses o~ Objecta. ! The 
, \ 

~intelligence test used waS one reaclily av ila):)le in' Canada, .,.,' 

" 

, . 

, 
<, , . . ' 
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suitable for the age ra~ge of the atudentA, and containing 

items of verbal, numerieal and spatial content. This was the 

Henrnon-NeLson test of mental ability, (Form A) for grades from 
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6 to 9, with time limit of 30 minutes, Vliehyields a total score. 
1 , 

Scores on the se three tests were treated aceording to 
. / 
Hudson's pjocedure s6 as to place students on a divergenee-

convergenc'e continuum (independent variable) • '. This involves, 

differences betwèen standard scores on the I.O. test and the 
, 

.two open-ended tests combined, ~hen grading these differences 

A,' B~ C, 0 and E in the proportions of 1:2:4:2:1. Since the 
{' 

present experiment was conducted under different èonditions 

frpm those of the British work, it was neeessary to desiqnate 
, 

the dependent variables aceording1y. One such variable used 

in the present,Canadian study, w~s the attitude toward academie 

~ubjeets instead of the actual choice of arts or science 

courses made by. students in Hudson' s work. Two additional 

dependent variables were included, Sandall's interest categories 

and Hanrahan' s toy questionnaire (Appendix 1). 

Sampling from the Quebec school population', proved"- to be 

difficult bècause of its heterogeneous composition (Hanrahan, 

1970). However, it was thought that a sample forthis study 

should be d~awn from the ninth gradeapopulation at which level 
. 

. the ehoice of academie subjects la made. Ideally,.the sample 

should be representative of the two denominational schoal 

systems in Quebec. This was no~ possible because of" the 
~ . 

different languages of instruction, generally Engliah in the 
\ . 

Protes~an~ system and Fren~h in the Catholic school system. 

. " 
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A sample of 150-200 was s04ght. It was not possible to 

obtaln such a sample of boys in a single school, so testing was 

conducted in two schools,' one a Catholic H1gh 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). In 

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

in the auditorium, ~n ,two testing sessions on ~uccessive days, 

each session lasting for approximately two hours and thirty 

minutes. In the latte~ school, children were tested by class, 

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

ing. Anonymlty was secured by distributing numbered cards, 
~ 1 

each student rèta~ning his own number .throughout. 

,The order of testin~was: 

1 - Henmon-Nelson (closed test) 

(Break) 

2 - Uses of Objects.(o~en-ended) 

3 '. Meanings of words.(open-ended) 

(Break) 

4 - Attitude measure 

5 - Sandall's Factorial Inter~st Blank. 

6 - H~nrahan Toy Scale. 

7 - Information Blank . 
. ' 

It~will be recalled that Sandall's Interest 81ank was 
• 1 • 

standardized on a sample df British secondary school pupils Jf 
, 1 

the same age as Hu4~9n's samples. Somé additionai reference! 

should be made to the Attitude measure, (4, above) and ta the 
• .0 ,,' '~ 

I._-.. -_.,........~,.,.... ""< ~~~ --~----'"---- ; • !l_~' " 
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Toy scale (6, on the preceding page). ' 

The attitude scale used in this study was constructed 
~ 

Along: the lines of Osqood's (1965) Semantic Differen,tial 

Method. 'This method was based on a the ory advocating that 

people attach certain meanings to different objects through 
g 

associative learninq, and these meanings can be measured on . 
scales~anchored by various polar adjectives (opposite in 
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-meaning) . Factor anaiysinq 'a number of sUch polar adjectives, 

Osgood et al (1965) found that th~ee factors accounted for 

Most of the sernantic loadings, one vas called an eval~ative 

factor derivinq Most of its high loadinqs from polar adjectives .. 
such as good-bad, kind-cruel, etc., another was labelled a 

potency factor defined by adjectives as, hard-soft, and an 

activity factor loaded by adjectives l'1ke, fast-slow, excitable

calm, etc. More commonly the semantio differential method is 

used' a,s an attitude scale. ' 

In constructing an attitude scale for this study to 
. 

measure emot1ve reactions to school subjects, ten pairs of 

polar adjectives, mostly fram the evaluative category, were 

selected. These ten pairs of polar adjectives vere arrrnqed 

at opposite ends of seven-point scales. This was done for 
. vr . . 

'~~h of ~leven school s~jects. The respondent's task was to 

rate'each school ~ubject according ta how h~ percieves it or 

teels tQward it at the '~oment by ~lacîn9' an X somewhere ,10n9 
, 1 

each of the ten seales. Responseswere canverted to num~ri~al 

quantities by assiqninq a score of 1 for an extreme neqative 
. 

ta a score of 7 for the extreme positive on ~ach scale. For , 

,p, 
1 
1 

1 



( ) 

. 
~ - ----. -~----........ ---- ... ~--_ .......... .......-----......... _------- ____ - _e __ 

! 
each school sub~ect, sub-scores on the ten scales were summed 

up to give a total score of a range from 0 to 60. Using the 

Semantic DifferentiaI Method with 135 subje~ts; Tannenbaurn 

(1953) reported an average reliabi11ty coefficient of .91 over 

a period Qf five weeks interval. Like any attitude measure, 

13 

the SDM shows a moderate v~lidity. Pace (1950) found cor

te1ations of .40, .;7, and,.33, respective1y, between attiludes 
... 

toward music, art, and 1iterature~and actua1 engagement in 

these activities . 

... ,.rr'he Toy Questi<?nnaire used in this experiment was 

borrowed from a study by Hanrahan (1972) which he had conducted 

with sixth form British studen~s, mentioned earlie~ in th1s 

paper. It consi~s of six-sections. The first comprises 50 

~oys (basic toy scale) weighted for me~hanical content and the 

subject was to check aIl the toys he cou Id remember as havinq 

played with as a child. Two four-point scales were employed, 
'" Q 

on one of which the subject was to rate his reca11ed frequency 

of use of mechanical tools, ~ers, wrenches, etc., on the 

other he was to rate his recal~ed frequency of use of carpentry 

tools, saw, hammer, etc. The fourth secti9n consists of eiqht 

'old' objeqts and the subject was ~chec~ those he remembered 

man1pulated as a child at home 'or elsewhere. The last two 

sections involv«d 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. 
As Was mentioned1earlier, in Hanrahan's'study, Six scores 

" . vere derived from the Toy Ouestionnai~~: basic tOy, toy imagery, 
1 

J 
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~ , 
scient1fic bias, mechanical and carpentry tdols, father's 

interest and mother's interest. Of concern for the present 

study is therelationship between ear manipulation of 

mechanical objects and scores on the co vergence-divergence 

continuum. Of the first three scales, m ntioned, the basic 

toy had the highest reliability, .84 over a period of two 

weeks interval, and had a ~onsiderable share in discriminating 

between Hanrahanr~ arts and science specialists groups. 

Therefore, it was decided that the basic toy scale would satis

fy the purpose of this {study'. . Morepver, since spme toys on 

that scale are more mechanically important than others, con-

sequently, 22 such toys were identified and accordingly each 

was g1ven a weight of either l, 2, or 3, thus yielding a 

potential score range from l to 46. No attempt was made'to 
" , 

e~ractiother scores from ,the basic toy scale, since it was 

faIt th t their inclusion would'not,add Appreciable i~formatlon. 
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Chapter 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 indivldual. Each card began with a ,~~ 
three digit seriaI number and a one digit card number. On' 

card l were entered in 16 columns the results of the Sandall 

Interest Questionnaire, followed by the test scores on Henmon 

Nelson Form Ar Meaning of Words, Uses of Objects, and the 
, 1 

sum of the latter two as a Creativity Index. This was 

foUowed by at,'titudes to various school subjects, and a coded 

entry to indicate extreme convergers, extreme divergers and 
, 

the approximately Middle 80\ of all-rounders. Subsequently, 

a score on the Toy Scale was added. 'Ca'rd 2 entered th, 

re$ponses ta the ~fty item toy scale, and certain other in

formation, such as school options of futu~~ courses, whether 

. the boy hoped to proceed to university or not, f~ther's SES, 

mother as working or not, position in the family, the number 

of brotherB and sisters. The data from both cards were 

collected as campleêe files, reproduced as Appendix 2. 

In this chapter a number of analyses ~il1 be reported 

before provi~ing answers to the six hypotheses stated in the, , 

precedinè:J one. , A summar.yorof univariate ptatistics on Sandall ts 

interest scales and the three reference variables, INT, DSU, 

~~'-"'--' 
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OMO, and the composite creatlvlty score comprising DSU and 

DMU Along, with intercorrelatlons of these va'riables" will be 

displayed. The relative importance of each of Sandall's 

,interest measures in predictlng scores on the INT measure, 

OSU, DMU and the Çreativity index (DSU+DMU) will be examined. 
. 

This will be followed by an examination of the underlying 
, -

'linear combinat ions of the two reference variables Clntel-
~ ~' 

ligence and Creativity) and Sandall's interest scales. Then 

attitude scales to school subje~ts in relation to INT, OSU, 
\ 

OMU, and the composite creativit~ score (DSU+DMU) will be 

considered for the sarne foregolng analyses. ' Then Hudson's 

procedures of the identification of convergers and divergers 

will be examined by means of a comparison of aIl variables' 

Mean values for the five categories of a convergence-diver-

gence distribution. This will be followed by the results of 

a discriminant analysis and _an application of Q technique 

factor analysis. Finally, an examination of the six 

hypotheses of this study will be provided. 

Analyses with Respec,t to Sandall' s Interest Scales,. INT, and 

Creativity. 

Mean scores and standard deviations for the 137 boys 

on Sandall's interest ,scales, the intelligence measure, and 
... 

the two open-ended mea~ures, separately and combined, are 

shown in Table 1. Table 2 shows the intercorrelations amonq 

the sarne vari4bles. Of 28 correlation coefficients among the 

interest measures, 19 are significant (r = .16, for 135 df), 

. - \-~~ . 
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TABLE 1 

MEAN SCORES AND 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 · 8~ 
SOC 9 · !32 3 · 41 

, 
HUM 7 29 J 42 

ENT 12 · 82' 3 · 28 

PHY· 13 · 69 4 · 37 

LIT 6 · 78 J · 03 

AES 8 • 70 3 · 35 
.. 

SCI Il" 

INT 50 

DSU Il 

DMU 9 

CREAT 21 

~: 

RUR = Bmal (Practica1) PHY .. 

SOC .. Social LIT = 
HUM = fb1Iani tarian 

. 
AES =< 

ENT= Eht:ert:.ainœnt SeI .. 

-, .- .. ----o·, -----~- 1. .... 

26 3 75 

37 12 57 

· 93 l' 4 · 52 

· 67 4 · 54 

61 7 33 

Physical INT II: Scm'e 00 Hemal-Ne111C1'l 
~t of Mental Ability 

L1terary OSU =" Score on Uses of 
Cbjects Test 

h!sthetic DMU =: Score 00 Meaninq of 
l'tbrds Test 

Scientific CREAT -SUn of DSU, IMJ 
(Mechanical ) , 

, , 
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INTERCORRELATIONS AMONG SALDALL'S EIGHT INTEREST SCALES, INT, 

DSU, DMU, AND THE CREATIVITY SCOR~ .,. 

HUM 

ENT 

PHY 

LIT 

AES 

SCI 

INT 

DSU 

OMU 

SOC HUM ENT PHY LIT AES SCI INT DSU 
"c' 

CREAT 

-.~2 -.05 -.20 -.27 -.19 -.23 -.39 -.15 -.12 -.04 -.09 

-.09 .13 .26 -.'12 .20 -.70 .01 .12 -.02 .07 

-.59 -.24 .07 -.11 .05 -.27, -.22 -.01 -.14 

- 0 .31 -.22 -.12 -.26 .15 .08 -.13 -.03 

-.45 -.23 -.29 .08 .09 -.09 .01 
" 

.07 .16 .00 -.11 -.05 -.09 

-.23 -.03 .09 .19 .18 
. 

-.01 -.06 .11 .03 

.56 .28 .52 

.31 .81 

.81 

and 15 of- these are negat~ve. Seven of eiqht interest areas 
1 

are independent of the measure of intelligence but Human-

itarian interests are inversely related to this measure. 

, 

o ~ 7 

There is a significant correlation between HUM and the test 

of DSU, and a s1gnificant correlation between AES and DMU. 

None of the other inte~est measures correlate with these two 
! 

variables DSU and DMU.' Thus, in genera1, Sanda1l's interest "'-- ' 

measures are independent of the measures of divergènt think-

<:: . ing (D~U and DMU) and.of intelligence. However, the intelli-

gence measure and the two open-e~ded tests are clearly 

\. 
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J 
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( 
correlated. While the correlation between, the latter two 

mea~ures i5 only .3, similar to that previously reported by 
.' 

Hudson for samples of clever fifth formets, 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 and the crea-
• 

, tivity index (DSU+DMU~ multiple regression analyses were 

comple~ed. These la st four dependent'variables were entered, 

one at a .time, as criteria to Qe predic:\td ~r?m interest 
(-- --' *'~ ...... 

scores. As can be seen ln Table 2, (the hlghest correlation 

-, 

TABLE 3 

CÙMULATIVE RAND R2 OF THE IN~MEASURE (CRITERION) AND SàNDALL'S 

INT~REST SCALES (PREDICTORS). 

Variables Cumulative R Cumulative R2 

< 

" 
HUM .269 .072 

RUR .300 .090 

.315 .099 ,.JI'"l ...... , SOC 

AES 
~ 

.324 .105 . 
ENT ._ 335 .112 , 

LIT .338 .114 

PHY .346 .119 

SCI .349 .122 
, . 

""A _ 
- , 

Î' 

, 
1 

i 
l' 

1 
f 
1 

: 

i 
1 

~ ! 
l , 
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1 ~t 
- ~ 1 

r • 

1 r· _ ....... t 
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TABLE 4 

CUMULATIVE R AND RI O~ DSU (CRITERIO~) AND SANDALL'S INTE~EST 

SCALES (PREDICTORS). 

Variables Cumulative R 

HUM .215 

SOC .239 

LIT .'252 

RUR .266' 

ENT .2-88 

PHY .292 l 

SCI .294 
-, 
i 

" " 

. 
TABLE 5 

CUMULATIVE R AND PJf OF DMU (CRITERION) 

SCALES i~REDICTORS) • 

Variables 

AES 
" 

SCI 
,\ 
l? 

LIT. 

ENT 

RUR 

HUM 

PHY 

SOC 

. 1 f, 

cumula~ 

. r 
.193 

.248 

.264 

.·280 

.298 

.307, 

.318 

.318 

.046 

.057 

.063 

.071 

.083 

.086 

.086 

AND SANDALL'S INTEREST 

Cumulative R:l 

.037 

.061 

.069 

.079 

.089 

.094 

.101 

.100 

t , 
a ! 

1 

1 
j 

·1 
1 

·1 

, . 
.-

,~li' 
.-.:...,~' 
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CUMOLATIVg RAND RZ OP THE CREATIVITY INDEX (CRITERION) AND 
) , 

SANDALL'S INTEREST SCALES (PREDICTORS). 

Variables Cumulative R Cumulative R2 

AES .176 .031 

HUM .214 .046 #-~.,---~ --- -. 

.240 .058 
1 

ENT 

" LIT .269 .073 
'~\ 

t 
\ 

RUR .295 .087 ... ../ , 
\/ 

SCI .316 -,- .099-

,PHY .324 .105 

soc • 329 .106 

of in~erest scores with one of t~e variables (though negat1ve) 

la tllat between intelligenpe and Rumanitarian 1nterests, 

though both share only 7 per cent of their variance (Table 3). 

Variations in the remai'ning seven interest seales contributed 

on1y 5 per cent more of their variance that i5 shared with ' 

the intelligence measure. This offers confirma~ion of the 

statement that the, relative preferences of the ~tere~t 

activities ill'cluded in Sandall' s In'tere,st B1ank are virtually 
.. 1.... . ' f ~ '" 

independent of the type of abilities 

qence ~est. ··Uses of objects - test 

. 8~ila~ way--the HUM scale being the 

me~l'ured,bY the intel1~
(DSU behaves in a ' 

onl interest 8calè te 
" 

correlate with DSU, and multiple R doesinot increasè 

appreciably with the addition of otber ~ntères~ vari~bles. 

, 

t 
1 

) 

p • 
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As expectèd, AES contributes the most t9 the multiple R of 
1 

interest variables and DMU ("'Meaning--of Words" Test) 1 and 
" 

with the creativity index (DSU+DMU). No 81119le interest 

measure accounts for more than 7% of ~ variance of the 

criterion measures and aIl interest measures together 
/" 

account for less than 12' of the criter10n variance. 

It 1s desirable, however, to explore 1n another way 

82 

these variables' relative cOJ'terence w,ith one another. Since 

there is no strong evidence,bo.ind1cate the factor structuré 
, 0 

the variables in~luded,4n this, study would yield, it will he 
\./:: 

quite suffic1ent at the outset to employ an explora tory 
1 

,method of factoroanalysis to examine the extent to which they 

~OUld be slmplified; in" other wards, to explore through 

rotation, the proportion of variance accounted for by their 

simplest possible clùsters. TO accomplish'this a principal 

axis factoring of eight interest ,tests plus intelligence and 

creativity scores was conducted with iterations fo1lowing, 

~djusted communalities. ~e operatio~ of the computer 

programme used was as follows: Intercorre1ations between ~he 

ten variables were calc~1ated with unit y in the diagonal, and 

the matrix'was subjected to-analysis during whiChJmore than 

2S 1terations were perfo~ed.· The ana1ys1s yielded 10. factors 

of which only.four with latent ~oots greater th an unit y were 
,,-/ ",,

ret~ined (Guttman, 1954), and these were rotate~ by the . 
, l 

Varimax proceduré (Kaiser, 1956). 
'1 ri 

ç>. J 
) 

~/ 

1 
1 

f 

! . , 



c 

An examination of the four Varimax rotated factors' 
\ 

reveals that factor l 15 highly~loaded on SOC, SC!, ~nd RUR" 

interest scales (only loadlngs of a minimum of .6 were 

consldered significant). While the polarity of this factor 

appears to be Indicated in as far as RUR and SC! interest ---, 
scales may represent one ~ole and SOC may nepresent the other 

pole, an Inference as such"should depend on the degree of 

resemblance between SCI and RUR 1nterest activitles. Factor 2 

" 
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P TABLE 8 
1 ". ~ ....... 

VARlMAX R"oTATED FACTOR MATRIX OF SANOALL'S INTEREST SCALES, 

INT, AND CREA'Î'IVITY '(USING l's IN THE 'DIAGONAL) " ,-) 

d 

Variables FI F2 F3 F 4 

li 

RUR -.620 - - .165 -.082 -.111 

SOC -.853 .023, .006- -.171' • 

HUM -.033 -.689 -.197 .051 
.. 

ENT .101 .822 -.021 -.215 

,PRY .219 .273 -.009 -.57"4 

'~;T\ .O~9 -.033 -.056 .769 

AES ' .308 - -.074 .145 , .222 - r'-

-" 
9' 

SCI -.753 -.057 .~69 .• 229 

INT .025 .226 .544 .008 

CREAT .057 -.051 .948 -.039 

appears also to be a bipolar one wi,th a pO'Sitive loading on 
, 

ENT and a negative loading on HUM interest scales. Factor 3 

derives almost entire~y 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 the data. 

Whereas in the preceding analysis the composite 

creativity score was used, this creativity score can be 

separated into its two elernents. Using separa te entries for 

OMU and DSU, and placi,ng squared ~ultiple correlations of each 

variab'le wi th the remaining variables as communali ties, 

yielded only a slightly different picture on rotation. The 

, 
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- - -~~ - ~ .. -, 

~ 

: ' 

l 
i 
1 
î 

" 

!. , 

,1 

1 

1 



l-

~ 
1 
1 

1 
• 1 

; 
1 , 
l . 
1 

( ) 
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percentage of 'variance extracted by each unrotated factor 

was ·virtual~y identlcal with the former ana1ysis" On 

rotation factor l·retains high loadings on SOC, SCI and RURi 

the second factor puts HUM and ENT as oppogites; the third 

factor now places INT and OSU, as the defining variables, . ' . 
being a reflection of the numerically higher correlation. of 

INT wi th OSU rathe,r than DMU or than DSU and DMU c6mbined. The 
• 

fourth factor contrasts the }ntere~ts of PHY and LIT. 
,} 

TABLE 9 

UNROTATÉOoFACTOR MATRIX Of SANOALL'S INTEREST SCALES, INT, 

DSU AND OMU (USING R2 AS ELEMENTS IN THE DIAGONAL). , 

Va~lables 

RUR -.509 .252 -.236 .201 .419 
" , 

SOC .702 -.482 .175 .045 ... 759 

HUM -.429 -.426 .144 .303 .478 

ENT • 578 .353 -.456 ... -.369 .803 

PHY .528 .061 -.343 . .303 .492 

LIT -.293 -.140 .337 -.536 .506 

AES .127 -.172 ... 346 -.144 .186 
\ 

SCI -.653 .444 -.045 -.057 .629 .r 

INT .294 .512 .386' .. 035 .499 

DSU ... .348 .469 .475 .186 .60L 

OMU .022 .228 .410 .141 .'240 
. '--, 

Percentage 
~\' of ~ 40,8 24.7 21. 6 '" 13 .0 

Variance 1 

::>' 
C' 
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" ( 

TABLE 10 
1 1 

VARlMAX ROTATED FACTOR MATRIX OF SANDALL'$ INTEREST SCALES,D 

1. 

to scores on the i~telligence'test, on the tests of DSU and . 
'. , 

DMU, and their sum expressed as a creativity score, it~is 

desirable ta, examine students' attitudes to school subjects 

in relation ta the sam~ four variables. Tables l~ ta 20 

parallel Tables l ta 10. 
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Il 
{t ( ) . 

MEANS AND STANDARD DEVIATIONS OF SCORES dN THE ATTITUDE SCALES 
" r 

TO SCHOOL SUBJECTS. 

Variables Mean 

GEO 41.87 
tJ 

'0 
~ MAT 44.38 

CHE 38.47 

PHYS 38.07 
fl 

ELIT 40.50 

EGRAM 39.02 

HIS 41. 85-

FREN 

ART 

35.3~,.. 
48.15 

MUSIC c 37.14 
'\ ... 

SCIE 47.40 

Legend: 

GE:O = Geography HIS 
,-

MAT = Mathemat1cs Fre~ 

CHE = Che,mi stry _ . ,ART \ 

PHYS = Physics MUSIC 

ELIT = Engli'tnt Literature SCIE 

( ) . 
~ 

« .. ---.~ -- ---~-- ~~- ~"t 
, " 

1 , , 

= History 

= French 

= Art 

= Music 

= Science 

( 

.. 

'" 

, 
( 
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( t-L --' TABLE 12 
~..., 

INTERCORRELATIONS AMONG ATTiTUDE SCALES TO ELEV~N SCHOOLSUBJECTS, INT, DSU, DMU, AND 

THE CaË~TIVITY SCORE. 

" ! :> 
!,..\ CREAT DSU DMU GEO MAT CHE PHYS ELIT EGRAM H~S FREN ART MUSIC SCIE 

1 

1 . 
INT .52 .56 .28. .05 .21 .05 -.04 .04 -.08 -.01 -.04 -.05 .1S -.03 

\ ~ 
, 

CREAT .81 .81 .04 .06 0 .01 -.12 .02 .11 -.07 .08 -.02 .26----- -.07 
, 

DSU - ~ .31 .07 .01 -.04 -.22 .05 .14 -.04 .07 -.06 .22 -.07 

OMU -:01 .08 .06 .02 -.02 .03 -.07 .0.5 .03 .19 .- .ot . 
GEO .13 .02 .06 .21 .24 .32 .20 .03 .19 .22 

MAT .... 24 .39 -.00 .0.8 .08 .19 -.OS .09 .29 

CHE .58 . 16' .04 .15 .01 .09 .23 .42 
" 

PHYS .02 .00 .19 .13 .16 .14 .31 

ELIT .63 .24 .16 -.19 .22 .08 
\ 

EGRAM .19 .26 -.14 .13 .06 

HIS .07 -.03 .21 .17 

• 0 • FREN -.07 .14 .16 

ART .11 
. 

.13 
. 

MUSIC - ' .14 ., . 
> "". - , 
~ 
~. 

'. 1 • " 
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The intercorrelations betw~en ·the ,var'iables, ,INT, DSU, 1 

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

interest variables. Among the attitudes to school subjects' . ' 

"-
only MAT shows a significant.co+relation wi~rr INT, PHYS with 

"' DSU~ and MUSIC shows significant correlations with DSU and 

DMU~ Some expécted rélatlonships amang the attitudes app~ar. 

Thus the highest correlation of GEO is wtth HIS and vice 

versa. MAT shows the highest correlation with PHYS, and 

significant correlations with CHE and SCIE. CHE is most high7 
, -

ly correlated wi th PHYS, and vice versa, ,but i t > also cprrelates 

significantly with SCIE, "'whÜ.st PHYS correlates with MAT and 

SCIE. The most substantia1 correlation of ELIT i$ with EGRAM, 

of HIS i5 with GEO and a~Jmaller one with ELIT, EGRÂM also 
. . 

correlates with FREN. MUSIC has its' highest éorrelatiQn with' 

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

a .negative one with ~IT • 

. Tahles 13, 14., 15 and 16 show that attitudes to school 

subjects bear sorne relation ta each of.the four criterion 

scores, but of the ,variance of these criteria explàined by 

attitude to school subjects much i9 due to contributions from , 

MAT, 

from 

MUSIC ~n~ PHYS 1 as could probably have been inferred 

the co relations reported in Table 12,~and discussed ... 

above. 
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TABLE 14 

CUMU TIVB RAND R2 OF DSU (CRITERION) AND AT~ITUDE TO 
, .. 

SCHQoL SUB~ECTS (PREOICTORS). 

, 
MUSIC 

PHYS 

EGRAM 

MAT 

ELfT I 

CHE 

SCIE 

HIS 

FREN 

GEO 

ltRT 

y 

/ 

\ 

" 

R • 

.225 

.338 

.355 

.366 

.376 

.383 

.393 

• ·fo6 
~98 
.398 

\ 

,. 
c 

, . 

. 51 ' 

.114 

.126 

.134 ' 

, .141,.. 

.147 , 

.151 

.154 

.157 

.158 

'.158 

i 

i 

1 
1 
i 
1 

1 

-1 
l 

1 
1 
, 
i , , , 

Î 
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TABLE 15 
. ',~ , ... 

CUMULATIVE RAND R2 OF DMU (CRITERZON) AND ATTITUDE Ta 

SCHOOL SUBJECTS (PREOICTORS). ' 

Variables' R 
n 

F 

MUSIC 
, 

.199 .036 
, . 

HIS . 221 .049 

MAT .232 .054 

SCIE .241 .061 

CHE 
') 

.252 .063 
./ 

ELIT ... .256 - .065 

EGRAM .263 .069 

PHYS' .265 \ .070 

, .266 
" 

FREN - , .071 J 

ART .267 .071 

" 

"} 

f ,,---. 

, , ~ 

'" 

" 
~ 

.. 
~ -- _.~---

92 

7 

r 

'-

1 

~ 
... 

l ' 

1 
f 
~ 

1. hr ,. 
j 

'k 
1 • 
!" 
, 

1 
! 

1 
~ 
1 



• j 

" "'~_I,,_taAt""._, ... , ... ' ...... !lfi"'._ ....... -. -------------------.... ---~ ....... -~~~ ..... -- ~- -~ 

r 

[ 
f 

1 
f 

! 
. l. 

l 

, . 

.' 

TABLE 16 

CUMULATIVE R 'AND Rl OF TH! CREÀTIVITY IlNDEX 

~TTITUDE TO SCH~L SUBJ~CTS (PRED~TORS). 
, 1 

Variables R 

l' , 
MUSIC 

~ 
.255 

PHYS .302 

'MAT .319 

HIS .335 

EG,RAM .345 

ELIT .3,55 ~ 
~~ 

SCIE .363 
'0 • 

CHE 

?FREN 
• 376 

.319 
, 

-GEO • ".380 

-
-ART .380 

.; 

/ .. 

.. 

" 

, 

93 

" , 
(CRITERION) AND 

R2 . . 

'.065 

.091 

.102., J 
L 

.112 

.119 

.126 
" 

.132 

.141 

.144 

.144 

'.144 

# 

" 

'\. " 

f 
1 

~ 1 

." 

: 
; 
J 

l 

, , 
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. r 'f 
Of the five ratated fact~rs, . . 

, . 
shawn in Table' 18', four 

, -, 

appaared to load dh attitude scales to school subjects, and 

one on INT' and'CRElAT. rn their order of ernergençe, factor 1 '," 1 

, • 1 ... " ) 

J 

INT and CREAT; ~açtor 4, on GEO'; )md 'factor 5 is loaded on 

ls lo:~ed on CHE 'and PHYS; factor 2 , ELIT and EGRAM i. f aptor 3, 5 . 
< ' 

MAC T. whe)n the ,tw<? eleÎDents of the,c~POSite créativity, ~core ~ 
DSU+DMU were consid~red separately, five factors ernerged on 

t~ 
, 1 
, f 

1 
) 

/' 
1 
! 1 

. ( 

, t 

rotation. Four .o~ th,se are defined by the&ame attitude 
) , 

seales d~scr ±bed abo,ve, but the DSU measur~, wi th the measure 

• of INT, definesthe fifth factor which in this case ernerges as 
l ' , 

factor 2 .~Table 20). 

t 
Sorne çorrelates of the Hanrahan Toy Questfonnaire. 

In Hanrahan:lUdY, mentioned above, one of the 
T' • 

problems encounte~ed n using the Toy Questionnai~e'Wi~h a 

sample of sixth for ers was related to whether the y could 

reca11 toys played with prior ta entering high school. In 
~ J 

,that study this was ~ndirectly checked by the use of s~ple~ 

of fifth, thi~d anq first form stud~nts who w~re asked to 

list toys they remémbered as having played with when' they ~ 
~ i, . 

were children. Tne rrsults showed that various toys wer~ 

recailed with a:considerably high frequency 1ndicating that .. 
the sixth form students should be able to do the samé. In 

the prese~ study the frequency of recall of each ~oy and 

the perçentaqe of the frequ~ncy with refere~ce'to the whole 
, ' 

~ sample were calcula~ed for the 50 toys of the Toy Question-
r 

na~re, although only ,the 22 'toys to which Han~an had g.iven 

~eights greater than zero will b~ considerod for further analysis. 
~ 
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TABLE 17 , \ 

UNROTATEQ FACTOR MATRIX OF INT, CREAT' AND ATTITUDE SCOR~S 
1 1 

. ,TO SCJ{OOL SUBJEC':r:S. 

Percentage 
of 20.6 

· : Varianée 

! 

t ( 

.... _----------

.. 
:221 .554 -.003 

- .380 .754 - .120 

.191 -.098 .2-85 

-.243 .246 .483 
tA 

-\.452 .068 r.437 . 
~ 

-.490 -.009 -.026 

,573 '-,350 ,-.221 

.515 . -,<197 :009 

.063 
. 

.127 

-.249 

.. 107 

" -.167 .060 

-.045 .211 

. 06~" -.075 

.164;' - .104 

-.266' -.045 .066 . 

14.7 12.2 8.8 

'. 

• 

'F 5 

- .070, 

.~74 

.400 

-.323 

-.070 . 
-.063 

-.187 

- .137 

.229 

.007 

.258 

• 24~' 

.113 

8:0 

" 

• 

.386 

.750 

~ 442' 
" 

.660 

.815 

.525 

.816 

,520 

. .231 

.151 

.138 

.261 

.306 

95 

" 

q 

1 
1 

" 1 
î 
1 

i 
, , 
1 

\ 
'\ 
l 

. -, 
1 

1 

• 1 

1 

1 

1 
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! () TABLE. 19 
1 , 
! 

, 
~ 

UNROTATED FACTOR MATRIX OF INT, DSU, OMU, AND ATTITUDE 

SCORES TO SCHOOL SUBJECTS. 

Variables Fl F2 F3 F4 FS h:l 

.p 

INT .187 .413 .511 - .011 -.081 .473 

DSU .128 .64~ .513 - .066 .086 .701 

1 DMU .106 .214 .346 - .072 .001 '. r82 
~ . 

GEO .401 .145 -.154 .330 .381 .459 l 
\ 

" 
1 MAT, .483 - .186 .289 .440 -.358 .673 

f 
CHE .614 - .410 .196 -.424 -.020 .764 

PHYS .522 -.512 .130 -.044 "' -.068 .557 

ELIT .540 .416 -.518 -.242 -.173 .821 
" 

EGRi\M .453 .412 -.350 - • 0.01 .... 143 .518 

HIS .378 - .000 -.180 .076 .222 .230 

FREN .300 .093 -.087 .213 '-.017 .152 
'" 

ART .009 -.219 .137 -~. 060 ' .262 .139 , 
\.., 

MUSIC .398 .139 .126 - .092 .244 .262 
.' 

SCIE .456 -.272 .037 .0'12 .113 .301 
.., 

iercentage 
of 35.3 25.8 20.4 9.lf" ' 8.6 

Varîance 
,-

,~ , 

(i 
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(') TABLE 2.fl 1 ! 
'0 

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

SCORES TO SCHOOL SUBJECTS. 

Vari.ables FI F 2 F3 F4 F
S 

INT -.009 .672 " .049 -.018 .138 < 
~ 
'J 

1 
DSU - .152 .815 .070 .076 -.052 

1 DMU .047 .422 - .020 -.022 .022 

:080 
~ 

G}W - .009 .029 .072 .669 " f 
- ~ \; ·tl' ~. i MATo. • fi" ;' .. .,271, ... _ • ~26 .022 .~01 .757 

1( , • i"~ 
~~. .. c l. .... 

CHE .868 .086 .051 
... <> ~ ~ 

.002 - , 
.016 0. ç" 

"" 
PHYS .675 -.102 - .066 .098 .279 

ELIT .135 .008 .855 .239 -.121 

1- EGRAM - .001 ",0'80 .657 .279 .052 
( " .. " . 

HIS • , .174 ~ >- ,'Gp& .136 .423 -.002 
l', '; ~~~24'_ 

FREN J027 .181 .270 .2.13 
! .,. 

ART 
.. .ün ":.009 - .29S) .094 -.114 1. 

'0 

" MUSIC .245 .288 .075 .327 -.082 

SC'IE .423 -.047 - .034' .296 .178 

1 

1 
. ' 

'! 1 

1 
j .. -, , , 

\ 
( l 

( 

" , 
___ 7-....~ __ ~ ___ ~ ~R • __ . ,. 
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(1 TABLE:, 21 
~, 

FREQUENCY OF RECALL AND % FREQUENCY OF 50 TOYS WITH 
'. 

MEC HAN ICAL WEIGHTS (0- 3) • 

Toy Name Degree of Frequency of % 
Mech. Content Remambering Frequency 

1 Electric Battery 1 60 44.1 
~ 

2 Aquarium 
" 

0 44 32.4 

3 Model Generator 2 20 \ 14.7 

4 Binocular 0 83 61.0 

5 Madel Airplane Kit 0 96 70.6 

6 Cowboy & Indian Set 0 61 
~ 

44.9. 
/ . ';-- . • 

7 Madel Car Kit . () ., :2 103 75.7 

8 Cops & Robbers Set! 0 45 33.1 

9 Microscope 3 67 49.3 

1 10 Paddling Pool 0 35 25.7 

1 
-II Pedal Car 0 73 53.7 .. 

• 1 

1 12 Rocking Horse 0 61 44.9 

13 Toy .Weighi.ng Scale n 1 10 7.4 l 
14 Soldier Suit 0 22 16.2 

l 
! 
( 

lS Toy Truck 1 98 72.1 

16 Toy Zoo , . 0 35 '" 25.7 

17 l3icycle 2 128 94.1 
'" 

18 Telescope 0 38 27.9 
~ 

19 Radio ,Const. Ki. t 3 44 32.4 

'20 Chemistry Set .. 0 47 34.6 
'"-- • ~ 
l 

(_ 1 
21 Scooter 1 39 2B.7 

( Contlnued -
-, 

---..... ... .... ------._--- _.- --- ~ - -~"'- _.~-----
,,\,""$'''''''''~ -\ • ~ 
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(J TABLE '21 Continued 

-' p 

Toy Name 
Degree of Frequency of % 

Mech. Content Remernbering FrequeJ?cy 
-', 

» fi 

22 Detect1~ Set 0 28 20.6 "i 

/ 

23 ,iode! Boat Kit 2 56 41.2 
j 

24 Toy Carpentry Set 2 64 47.1 

. Jack:"in-the-box 
~ 

25 o . 62 45.6 

26 Toy Crane 2 69 50.7 

-27 Puppet 0 79 58.1 

• 28 Electric '-Train 2 85 62.5 

29 S~ide 0 70 51.5 

30 E1ectric Motor 2 49 36.0 

31 Sail Boat 0 56 41.2 

" 32 Engineering Kit 3 17 12.5 

33 Skate Board 0 42 30.9 

34 E1ectric Race Kt t 2 76 55.9 

35 Space Ship - 0 43 31.6 

36 Electric Ki t 
.. <.- -~. 

3 2~ 16.2 

37 Toy Record Player 0 53 39.0 

38 Wagon 0 85 62.5 

39 Toy Garage .-
0 60 44.1 

40 Meccano 3 64 47.1 

41 Toy Telephone 0 ~3 53.7 

42 Mini drill i 19 14.0 
1 
j 

'43 Tent 0 74 54.4 

1 ( : 

! 

J Continued 

1 
--- -----~- .. --.---- -- -- -~ ...., -- 1 -

"" r ~ (' 1. rl~"'.ç ~~1 :. 

j 
,-
1 

i· 

1 . , 

1 
\ 

1 
1. 
1 
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TABLE 21 - Continued 

Degree of Frequency of % Toy Name Mech. Content Remembering Frequency' 

44 ". 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 0 94 69.1 

50 Guitar 0 51 37...5 
,~ 

fit 

A product moment correlation was first run between the 

frequency of recall of each of theA2 'tO}'.S- ànd scores on 

Sandall' s SCI i~terest scale. It ~ hoped that the corre 1a-

tiona1 pattern would show il genera11y 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 

Tab],;e 22, th'k-av~rage correlations de~rease numerical1y from 

toys weighted 3 to toys weighted "1 (.17, .14, .06) but only 

the first 15 statist"ically signif icant. Table 23 shows the 

means) and standard deviations associated with different com-

binations of reca11ed toys... One, two, and three represent 
" 

the totais 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' 

(> 1 
f 

, 1 
1 
1 
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TABLE 22 " . , ~ 

CORRELATIONAL PATTERN OF THE FRkQUENCY· OF RECA~L OF ~~iECTED 
1> , , 

22 TOYS WITH MECHANICAL WEIGHT~ OF l, 2; OR 3 ro· ,SANDALL • S \ 

SCI INTEREST SCALES. 

Toy No. Toy Name 

9 Micr,oscope 

19 Radio Conat. Kit 

32 Engineering Kit 

36 Electric Kit 

40 

44 

46 

3 

7 

17 

23 

Meccano 

S team Eng ine 

Toy Cloc,k Bui1d. Set 

Model Generator 

Model Car Kit 
~ 

~ Bicycle 
'Tf' 

'Model Boat Kit 

Toy CarpEùitry Set 

, D~gre,,.'of cor,e1ation 
Mech< Content -S.ç!~mti.fice 

t "---_/) Scale 
>",-- -

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

.22 '/1: 

.13 

.21 * 

.17 '/1: 

.26 * 

.16 * 

.05 

.ll 

.17 

.16' 

.10 

• 
• 

• 

with 
Interest 

24 

'26 

28 

T,oy Crane \ ,t 

Electric Train 

2 

2 

2 

, .22 

",14 

.08 

30 Electric Motor 

34 E1ectric Race Kit 

42 Mini Drill 

2 

.. 2 

2 

• 24 

.06 

.09 

' . 

Continued 

.' , 
! 

1 

,j' 

f 
f 

1 

1 
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TABLE 22 

Toy No. Toy Narne 

l Electrlc Battery 

13 Toy Weighing Scale. 

lS To-y Truck 

21 Scooter 

48 Camera 

'" Slgnificarit at .05 

Continued 

Degree of 
Mech. Content 

1. 

1. 

l 

l 
, 

l 

subsequent analyses would rest between 1+2+3 

103 

. Correlation wi th 
SciéntifiG Int'erest 
Scale 

.09 

-.004 

-.0"6 

-.11 

-.02 

0 

and 2+3. The 

final decision te use Hanrahan' s ewn version h~ represented 
~ 

as 1+2+3 was arrived at after consideration of the data in 

~ab~S 23 an,d .,24 •. Bence, TOYS in subsequent ana'lyses 1s a 

score on 22 designated toys. 

Table 24 shows the correlations for different combina-

tions of weighted toys with aIl the Sandall interest variables, 

,,". attitude scales to scheol subjects, INT, DSU, and DMU. In 

l general, the use of weights two and three, assigned to sorne , .. 
seventeen of the twenty-two toys, produces the highest column 

of correlations, being more noticeable in the correlations 

with Rural/Practiéal, and Scientific interests; and 

the attitude to school subjects, Chemistry and Science. 

- _._--~_. _._--------.~~ .. _- . __ .. - .. , .. - .. 
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. TAI}LE 23 

MEANS AND STANDARD DEVIATIONS OF SCORES ON RECALLED TOY~ .. 

Standard Weighted Values Mean Deviations 

~ 
one 2.11 1.'1.3 

two . 10.18 4.38 

three 5.73 4.86 

àe & two 12.35 4.92 

one & two & three 18.08 8.86 

..... two & three 15.91 8.37 

TABLE 24 
r, 

CORRELATION COEFFICIENTS .OF RECALLED TOYS OF MECHANICAL CONTENT 

OF WEIGHTS l, 2, and 3 (AND DIFFERENT COMBINATIONS OF THESE) 

WITH SANDALL'S INTEREST SGALES, ATTITUD~ SCORES TO SCHOOL . , \ , , 
SUBJECTS, INT, DSU;' AND- néu. 

School Subjects 

1 2 3 1+2 1+2+3 2+3 

\ 

1 
j 
r 

, 1 

J 
1 

i 
1 



. ·-·~----·-I --, • 1 .. 

\.. 
, """'- lOS 

() .. 
11,. 

TABLE 24 - COll tinued (,. 
CORRELATION COEFFICIENTS OF RECALLED_TOYS OF MECHANICAL 

:.-
CONTENT OF WEIGHTS l, 2, AND 3 (A~D, DIFFERE-NT COMBINATIONS 

OF THESE) WITH SANDALL 1 S IoNTEREST SCALES, ATTITUDE SCORES TO 

SCHOOL SUBJEC1'S, fNT., DSU, AND OMU. 
~ 
\ 

School Subjects -"1 1 . .,-
1 2 3 1+2 1+2+3 . 2+3 

11 , 

GEO .08 -.07 -.21 -.05 - .14 :.. .16 . , . 
MAT . 02 .12 .12 .11 .13 .13 

f' 

CHE .07 .16 .25 .16 .23 .23 

PHYS -.02 .04 .10 .03 .08 .08 

ELIT - .13 .03 .05 - .00 .03 .04 

EGRAM -.06' .Os .03 .06 .05 .06 

HIS -.04 -.21 -.06 - .19 - .14 -.15 

FREN -.03 .11 -.03 .09 - .04 .04 

ART '.04 .05 -.02 .05 .02 " .02 ' 
....l 

MUSIC .04 -.11 • OS -.08 -.02 -.03 

SCIE .12 .26 .24 .25 .27 .27 

INT - .16 -.16 -.02 -.18 -.11 -.09 . 

DSJJ -.11 -.13 -.06 - .14 -.11 - .11 . 

DMU -.09 -.02 .10 -,04 .03 .04 

1 
1 

t 

Ci 

- ~ --::- -""~.-_------,-~- ---- .. 
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, , 

,It will be rroted that correlations between the Toy 

Que~tionnaire scores, whatever the presumed mechanical con-
. 

teftt, and the ~ntellectual measures shown in Intelligence, 

DSÙ and DMU are generally small, and most frequently not 

significant. Significance is shown only in the inverse cor-

relations between scores on the. Intelligente test and the , 

scores of the least~eighted mechanical toys. 

Factor ~nalysis of Sandall's interest scales, INT, 

CREAT, At ti tude SCtle.s 

ylelded eight fac:3rs. 

to contrast RUR and SCI 

to school -subjects, and thè Toy Scale 

On rotation, the first factor appeared 

with SOC interest scales, the second 

factor h,ad its 'highest loading on) the attitude -scales to CHE 

_~and PHYS, the third factpr contrasted fHIM with ENT interests, 

the fourth factor ls defined by attitude scales to ELIT and . 
EGRAM,. the fifth is heavily ·loaded on the LIT interest scale, . 
the sixth factor appeared to be an int~llectual one with high 

. 
loaaings on INT and C~EAT meas,ures, the seventh is defined by 

the attitude scale ta GEO and there 15 indication that the 

Jtt'i tUd~ possi.bly be reiated, ana the eighth 
f ' , 

factor is an Aesthe)ic one (Tab.~~,.26). This is not surpris-

ing--the first two factors of t~ ~'~llysis of Sandall' s 
~ 

Interest Scales appeap, as do the first two o~ the analysis 

of Attitudes to School Subjects, and a fa~tor related to INT 
, 

and CREAT. As we see from Table 28 the splitting of CREAT 

into DSU and DMU confirms this, except that DSU and INT now 

appear as factor 4,' but ELIT, EGRAM as factor _5. 

l 

" , 

1 
,~ 
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TABLE 25 Il 

-' 

UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST.SCALES, ATTITUDES TO SCHOOL SUBJECTS, INT, o 
1 

>IL 

.. 

, 
J 

fr. ': 

1 

~---

CREAT, AND TOYS. 

Variables 
, 

RUR 

soc 

HUM 

ENT 

PHY 

ELIT 

AES 

SCI 

INT 

CREAT 

GEO 

MAT 

,cHE 

_-FI 

.370 

-.611 

.2S1 

-.370 

-.380 

',.496 

-.167 

.591 

-.092 

-.114 

.120 

.368 

.510 

" 

F 2 

-.418 

.367 

-.241 

.182 

• '214 

.188 

'-.258 

-.417 

.333 

.302 

.372 

.233 

.33]" 

F3 F 4 FS F6 

.063 .3'76 .115 .052 

, f-:176 
-.559 i' .011 

.599 / .0-0; 

-.238 .012 
" 
-.294 .340 

1-.030, -.290 

-.183 

.361 .148 - .,315 .186 

-.284 -.479 .139 -.428 . 
-.405 -.374 J ""1.269 --:116 

.231 .041 .321 .004 

.. 229 -:.Ofl .490 .261 
-' 

.042 -.007 .597 .40h 

-.095 .206 -.115 .118 

.260 -.135 .114 -.023 

.293 -.241 -.233 .167 

----- ----

F7 FS h2 

.. 
.148 .203 .536 

1 

;;".064 -.053 .6~6 

-.106 -.160 .689 

-.016 .OtJ4 .622 

- .022\ - - . 097 .487 

-.418 . -.047 \. :972 

.601 .136 .863 
j' 

.029 -.097 .692 

/ 

-.2~1 --.-0410 .531 
q "-

-.010 -.100 .632' 

-.086 .374 ' .379 

;;;'.041 .222 .340 

.184 -.308 Î"--' .725 

v . 
Continued 

., ,'~ .. ,.. • ......:....;~ ~ t\,.; .. ~ .... ~1"~" ","".;-~----- ~~-
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• 

.... 
0 
-..J 

'j 
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TABLE 25 - Continued 

UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCAL~S, ATTITUDES TO SCHOOL SUBJECTS, INT, 

CREAT, AND TOYS. 
\----- - .. 

'" -------------

Variables" FI F 2 F3 F 4 F5 F6 F7 
~ 

Fa ha 

. 
PHYS .543 .198 .156 -.298 -~222 .121· .148" .029 .535 

1 . ' . 
ELIT .238 .499 -.184 .551 .021 -.254 .100 -.268 .790 

EGRAM .141 .474 -.148 .465 .060 - .17.9 .045 -.081 .527 

HIS .303 .249 -.243 .149 -.174 .172 -.035 .297 .339 

FREN .221 .187 -.044 .182 .001 .009 -.069 .148 .145 . 

.0-;; 
--

ART -.011 .034 .091 ;-.252 -.144 .094 .050 .107 

MUSIC .175 .423 -.105 -.100 .100 .109 -.004 ",012 ' .253 

SCIE .384 .252 .323 -.044 -.261 .016 -.010 .114 .399 

.~ 

TOYS .258 ~-.0?5 .264' , 
.061 

). 
c- -.027 -.133 .165- -.118 ' .201 

Percentage 
or 23.5 18.3, 14.8 12.5 Il.5 - ~ 7.8 6.5 5.1 -

Variance 

'-

" 

. 
" 

~ 
~ . 
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'" 

\. 

\-

1 

1 

----
·1 

1· 
! 
i 
\ 

' ! 

. i 
'l 

1 
1 
! 

1 

1 

) -~ l 

1 
.... 'L 
0 i CD , 

, r 

- ------.... ~--



~~~_S'i_._t _~"''''<>U1~~ 
./ ____ ,..<.~_- __ ...... ____________ .... ,,;;&''''811;0;:;. "$ 4S 4 • 

, 
(", ~- o 

.. 
TABLE 26 ) 

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

INT, CREAT, AND TOYS. 

Variables Fi 

RUR .669-

SOC -\7ï5 

HUM , .008 

ENT -.178 

./ PHY 1 .-.363 1 

LIT - -.022 
, 

'1 AES -.201 

scr .767 

INT -.04'9 

CREAT -.012 

"" 

'" • 't .. 

fi 
-./ 

j 

\ ~-
.) 

F 2 F3 

-.112 -.094 

-.121 .061 

.017 ,- .801 

.035 .736 

.120 .236 

.195 -.095 

-.016 -.014 

.161 .- .070 

-.004 .188 

-.053 -.007 

~ 

~ .. ",1. 

F4 

.016 

-.018 

-.039 

-.026 

,,010 
...:.:;..~ 

(~Q~l : 
~008 

-.039 

t 

.015 

.053 

/ 

~ -" 
FS- F6 F7 FS 

-.160 -.134 ~ .. 147 -.03S \ 

-.097 .009 -.028 .083 

.034 -.176 .064 -.0~7 
-.138 -.009 -.093 -.139 

, 
-.455 -.032 .013 -.277-

.959 -.013 .050 .014 

.080 .072 -.04'5 .899 -
( 

.163 .085 - -.160 . - .106 

J 

.039 .694 .052 -.088 

-.074 .776 -.006 .135 

.. 
Continued 

A - 'Q. 
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TABLE 26 - Continued 

, , 
l 

~ 

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

r' , , 

'Ir:---

, 1 

j 
i 

1-

,~~~ .:.=~::-~ -. ' 
)1 ~ 

e; 

INT 1 CRBAT, AND TOYS. 

Variables F1 

GEO -.101 
~ , 

MAT .192 

CHE .039 
-, pays .124 

~ 

ELIT - -.007 

GRAM 0-.041 

HIS -.01~ 

FREN .085 

ART -.118 

.. l-JUSIC -.133 
l 

SCIE .078 

TOYS .298 

--------_._--- - -- -

.. 
F2 F3 

.040 '.004 

.332 .222 

• .836 -.067 

.671 -.084 

.075 -.024 

- -.-001 ' .041 
.,.. 

.140 -.2(j~ 

.054 -.017 

. 205 .016 

.227 ':.067 

.512 .156,' 

.242 .131 

<" 

~ 

~ 

" 
,d' 

F4 F5 F' 6 F7 Fa 

.111 -.036 .041 .593 -.003 

-.052 .210 .152 .273 .016 
~ .110 .012 .076 -.0\36 -.033 r-
-.089 .123 -.050 <' .175 .072 

, 
.i 76 .867 .014 .008 , .017 

.667 .005 .066 .. 270 .034 

.133 .015 -.0:32 .481 . '>16 

.168 .057 .033 .318' -.041 

~43 ":.219 -
-.O,~ • -.029 -.009 

.141 .{SO .261 " .221 .142 

._014 .028 ~ --.078 .277 -.149 

.106 -.035 -.118 -.128 -.040' 

--~ - .......... ->l'J_ ..... · ..... ~ ...... _~~l!t ~6_~- .... ---,,--< 

1 f,' 

" 

1-' 
1-' 
o 

1 
t 
1 



i ,"" 
-1 

-... 
'r, 

, . 
~ i 

1 
--

4 M",,!? _ «._-- >---- _______ .__ "_ •• l " .. 4: BiUil '",1 lia 181 ; ( 

,""""'" '-', 
" 

TABLE 27 '\ 

-UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES~ ATTITUDES TO SCHOOL SUBJECTS, INT, 

OSU, OMU, AND'TOYS, 

Variables 

RUR 

SOC 

HUM 

ENT 

PHY 

LIT 

AES 

SCI 

INT 

DSU 

OMO 

-'7'-~"-- -.. _'.-

F 1 

.384 

-.620 

.314 

-.394 

-.400 

.494 

-.159 

.604 

-.147 

-.264 

.015 

F 2 

-.361 

.283 

-.256 

.168 ;.-

.182 

.211 

.211 

-.326 

.401 

.401 
1 

.169 

;:. F 3 " 

.116, , -

-.242 

- •. 557 

.576 

• 320 

- .. 289 

-.394 

.296 

.251 

.112 

-.000 

F-
4 

.424 

-.292 

- .'038 

-.088 

~47 
-.i63 

-.219 

.213 

.186 

.3{)7 

.095 

FS 

-.046 

-.139 

-.162 

-.118 

-;368 

.325 

.359 

.287 

.448 

.449 " 

.408 

~ 

--F 
'6 

.050 

.029 

o .380 

-.295' 

.216 . 

-.469 

-.118 

-.017 

.188 

.240 

.245 

F7 

.111 

-.038 

-.135 

-.011 

-.040 

-.401 

.578 

.o2à 

-.207 

-.104 

.152 

F8 . -ha 

.215 .535 

-.062 .633 
, 

-.174 .694 

.081 .63() 
,..~ 

-.110 .493 

-.066 .994 

.170 .779 
-

-.097 .697 

-.038 .561 

-.054 .611 

-.074 .293 

.... 

". 
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TABLE 27 - Continued 
, 

UNROTATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES, ATTITUDES TO SCHOOL SUBJECTS, INT, 

DSU, DHU, AND TOYS. 

Variables F1 F2 F3 F4 F5 F6 F7 Fa _ h 2 

GEO .092 .373 -.114 .122 -.206 .114 -.107 .362 .374 . 
MAT .346 .272 .258 -.098 .123 -.041 -.030 .213 .333 

1 

1 
J 

CHE .481 .350 .357 -.325 - .107 't .197 .161 -.283 .682 ! ' 
1 

PHYS .545 - .214 .134 -.379 -.076 .156 .137 .036 .555 1 

ELIT .196 .504 -.192 .456 -.282 -.256 .135 -.257 .76., ! 
EGRAM .102 .488 ';.158, / t.4·11 -.205 -.194 .083 -.091 .537 ... 

HIS .288 .256 -.256 .075' -.211 .'181 -.081 . 215 .349 
-j' 

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 .029 -.073 -.112 .182 -.127 .218 
'"" ... 

Percentage ------------~-
of 23.4 18.4 14.5 12.4 12.1 7.9 ~_~_~ _ ----.r. 9 

Var1ançe r;;;;;;;:------- , ..... 

~ 
..... 
N 

; 

'" ,,",,' 

_ .... -_ ...... ,.. 
--,.......~-" ~-- ~- " ... ~ ..... ...,..~--, "-~~~~.II"' ! --- ..-
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',1 TABLE 28 

1 
1 

~,,,,\ VARlMAX RO~ATED FACTOR MATRIX OF SANDALL'S INTEREST SCALES ATTITUDES TO SCaOOL SUBJECTS, 1 

" 
>,-

INT, DSU, OMU AND TOYS. 

Variables FI F 2 F3 F 4 F5 F6 F7 F8 

RUR .670 -.113 -.087 -.127 :016 -.160 .150 -.038 

! SOC -.772 -.125 .059 .013 ':'.017' -.097 -.027 .086 
1 

1 HUM 
1 

.010 .012 -.805 -.171 .-.039 .031 .072 ~ -.092 
\ 
1 

-.181 .037 .738 ! mrr ;. -.015 -.025 -.134 -.100 -.153 

PHY -.367 .117 .232 .031 .010 -.448 -.013 -.~98 

LIT -.020 .195. -.091 -.030 .053 .970 .048 .016 

AES -.2l.0 - .024 , -.011 .088 .008 .080 -.035 .848 

--- Sel .767 .1,70 -.076 .087 -.038 .158 -.171 -.101 --
INT -.049 -.003 .194 .709 .00;) .054 .059 ' -~108 

1 
DSU -.098 -.139 .107 .745 .090 - .0.62 .054 -.004 

1 

1 DMU .074 .061 -.101 

1 

.473 -.010 -.036 -.057 .213 

1 

J ~ntinued 

'1 
~ 
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TABLE 28 - Continued 

\ 

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

INT, OSU, OMU AND TOYS. 

Variables FI' F 2 
F

3
, F 4 F S F6 F7 F8 

GEO 4 -.096 :044 .013 .037 .116 -.032 .589 -.006 -
MAT .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 .0-69 .678 .003 .260 '.036 

HIS -.011 .133 -.250 -.036 .132 .027 .499 .001 

FUN .089 .064 -.018 .037 .176 .051 .303 -.032 
p 

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 /' .297 .252 .120 -.114 .115 -.046 -.150 -.028 

. .- --' ...... - - f -- - ------- -- -- --------~ri~*·~ ....... ll ...... -----------

~-------, 

- ". 

'"" '"" cA 
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To summarize so far: ha~in9 demonstrated from simple cor

relations that Sandall's interest méasures were relatively 

115 

independent of esu, DMU and INT, confirmation of this was 

fort?coming from multiple correlation analyses of Sandall's 

variables agà1nst DSU, D~U, CREAT, and INT as criterion 

measures. Multiple Ris in the .30 - .35 range ~ obtainedi 

values which would account for no 'more than 12% of the 

separa te criteria. Factor analyses with varimax r6tation, 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 CaEAT 

or DSU,as the case may be wlth a lower value on INT, whilst 

the four th appeared to contrast LIT with PHY interests. ITurn-

ing to the attitudes towa~d school subjects, 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~ mea$ures 
\ 

of DSU, DMU, CREAT and INT were found to be in the range of 

.27 .to .40, explaining 1ess than 16' of the variance of 

criterion,scores. Factor analyses of attitude scores, in-

te1ligence, and either a single creativity index, or DSU and 
y< 

DMU entered separately~yielded five factors, four being 

related to school subject'orientatians and one to d DSU. 

Attention was next directed ta Ouestion-

naire, and alternative combinations of toys of some designated 

weight (of mechanical content) were considered. The highest 

1 f • 
t 



( 

t ( 

f 

1 

.-
116 

~ 

correlation of the ,Toy acore was,as expected,wlth sei interests. 
~ ~ 

Among school subjec~s the highest correlation was with attitudes 

to chemistry and to science. 

The time has come, therefore, to considêr the foregoing 

data in relation to Hudson' s statements about "convergers" and 
'\ 

"divergers" in so far as these individuals can be identified 

from the test data above. 

On the identification of convergers anq divergera using ~'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 
"..-

standard score. on the two tests. 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 50 derived, the extremes representing con~ergers an~ , , 

divergers respectively. They were categorized as either ex-

treme convergers, moderate convergers, nonconvergers-nondi-

vergers, moderate divergera, or extreme divergera 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 categ~ries were entered on the data cards. 
, 

Table 30 shows the means and standard deviatioruof 

scores on all variables sub-divided ~nto five categories 



j 
, 1 

1, , t 

__ w;; ... _", __ ~_ ~"'~'''' 

~ 

~ -

Descrip~ion 

Extreme Convergers 

Moderate Convergers 

Non-Convergers 

Non-Divergers 

Moderate Divergers 

Extreme Divergers 

--, '----=--0;; 
., 

.,-.. , -
TABLE 29 

CATEGORIZATION OF CONVERGEfS AND DlVERGERS 

Category NWÛber 

1 15 

2 25 

3 55 

4 25 

5 17 

'-

* Members Range of Scx>res 
, , 

~~~5J26,27,34,37,51,72,88, 
~ , 

·~OO,103,127,129,132,137. 

27 to 12 

5,11,15,26,22,23,29,35,36,38,112 'to 5 

52,64,65,67,68,70,75,89,96, 

98,113,117,119,131,133 

1,2,4,9,~O,13~16,17,18,19,21, 1+5 to -5 

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,+23,124,126,128, 

130,134,135. 

3,8,,12,41,48,49,57,60,61,63, 1-5 ta· -12 

71,7~,79,80,82,86,91,~4,99, 

102, 

7,14 28,31,45,56,59,69,76,84,1-12 to -24 

87,95,106,108,116,118;125. 

* Sa:>res ctrl:ained 'by subtracting score 
of (DSU+IHJ) fran score of mr (intelligence) 1 

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

;' 
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TABLE 30 (> l ~ 

< 

MEANS AND STANDARD DEVIATIONS FOR THE FIVE CATEGORIES OF,THE 

DISTRIBUTION OF IN~/CREAT DIFFERENTIAL SCORE. i 

\ CAT 1 CAT 2 CAT 3 CAT 4 CAT 5 
J l 

7 , 

f cf.87 
~ 

RUR 10.84 "10.36 10.28 11.00 
(2.'53) (3.16) (2.67) ,(2.76) (3.52) 

\ 
\ 

SOC 9.00 9.68 9.60 Il: .16 8'.88 --(3.16) (~.89) (3.31) (3.30) (3.62) 11 1 . 
1 HUM 5.73 6.84 7.98 6.36 8.47 

. ! (2.25) (3.17) (3.20) (3. 76) (4.14) 
1 
; 

1 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 Il.71 
(4.94) (5.02) (3.69) (4: 76) (4.09) 

LIT 7.93 6.60 -6{78 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 ) 

seI 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 48.72 47.56 38.59 
(7.78) ('10.65 ) (10'.98) (l0.90) (13.23) 

DSU 9:93 Il.84 Il..42 13.80 ' 12.77 
(3.49) (4.27) (4~:a3) (4.59) (3.87) 

DMU 6.07 7.88 9.06 11.68 14.53 
'(2.~2) 13.63) (3. '49) (3.75 ) (6.23) 

CRFAT 16.00 19.7/2 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 
(15.68r (10.02) (13.25) (12.45) (10.84 ) 

1 MAT 47.87 49.48 42.58 41.12 44.29 

f 

(13.34 ) (l0.33) <13.~9) (14.60) (l0.54) 
( 

• Continued 1 

l R .. 
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TABLE 30 - Continued 
f 

MEANS ÂND STANDARD DEVIATIONS'FOR THE FIVE CATEGORIES OF THE 

DISTRtBtiTION OF INT/CREAT DIFFERENTIAL SCORE. 

CAT 1 

CHE 35. 2r:.;; 
(17.98) 

.PHY 36.93 
'. (18.68) 

ELIT 40 .87 
(13.04) 

EGRAM 35.93 
(10.17) 

HIS 40.67 
(13~14) 

FREN·34.20 
(13.57) 

ART 50.73 
(16.60) 

MUSIC 38.80 
(16.14) 

SCIE 46.67 
(14.:).8) 

TOYS 17.,27 
(10.74) 

MT 2.87 
(1.13) 

CT 2.80 
(1.01) 

CAT 2 

39.20 
(13.55) 

37.32 
UO.95) 

40.00 
(10.62) 

39.08 
(la .05) 

43.12 1 
t10.39) . 
32.64 

("14.15 ) 

43.52 
(15.94) 

31.36 
(19.71,) 

48.68 
(1'2.27) 

16.88 
( 8.18) 

2.96 
(1.02) 

2.68 
( .95) 

CAT 3 

39.06 
(17.60) 

39.71 
(16.99) 

41.13 
(13.11 ) 

39.91 
(12.48) 

42.73 
(12.03) 

34.82 
(16.04 ) .. 
49.22 

(14.85 ) 

38.78 
(17.62) 

46.87 
Cl5.57) 

18.00 
( 8.72) 

3.15 
( .80) 

3.13 
( .90) 

CAT 4 

39.52 
(16.66) 

38.24 
(17.57) 

40.16 
(14.18 ) 

39.64 
(15.23) 

39.72 
(11. 93) 

38.04 
(17.53) 

49.12 
(15.18 ) 

33.64 
(17.97) 

48.36 
(12.03) 

17.60 
( 6.75) 

3.06 
/il (.81) 

3.00 
( .82) 

CAT 5 

3~.82 
<19.28) 

34.47 
(18.47)' 

39.41 
(13.84 ) 

37.88 
(15.26) 

41.29 
(12.26) , 

38.24 
(16.63) 

47.82 
(17.00) 

44.00 
(15.55) 

46.47 
(16.41) 

19.53 
( 9.54) 

3.12 
( .78) 

2.65 
(1. 00) 

" ~- --

-- .~-

1 
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1 
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rangihg from extreme converg~rs (category tf to extreme 
! 

divergers (ca~egory ~). If-the separation by categories 
fi 

15 ref1ected in aIl variables we would expect progressive 
/ 

change in means as we proceed across from category 1 to 

category S. There is uneven tendency for increase on RU~, 

HUM and AES; for decrease in ENT and LIT. Among attitudes 

120 

" to school subjects there is an increase with FREN" and MUSIC. 

though the pattern of iAcrease is irregu1ar. There is 

another uneven pattern of incr~ase with TOYS. The clearest 

indication obvious1y occurs with INT which declines from 
~ 

category 1 to category S, whilst increases are most obvious 

in DMU and CREAT. 

The next step taken was to corre1ate the se sca1ed 

differences in scores (INT - CREAT) w1th each variable in 

turn for the whole sample of 137 subjects.~,correlation 
,..; , 

coefficients presented in Table 31 appear to confirm the 

resu1ts shown in Table 30. Table 31 shows that on1y ENT 

and AES of Sandall's interest scales correlate significantly, 

with the convergence-divergence variable (.OS), and among 

attitudes to school subjects only the attitude scale fo 

MAT appears to be barely sign1ficant. 

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 Hudson was prepared to consider 

the extremes of 30 percent as possible convergers and 

pOSSible divergers. A series of such tests will be made, 

using only the most extreme categories land 5 (n-15 and 

n=17) whose results are shown in Table 32. 

. . 

,1 
t 
J 

1 

1 
1 

~j 

. 
l 

1 
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TABLE 32 
1 • 

t-TEST COMPARING 15 CONVERGERS (CAT 1) AND l70IVERGERS 

(CAT 5) ON 26 VARIABLES. 

Variable t 

RUR -1.03 

soc 0",10 

HUM -2.28 

ENT 1.54 

PHY 1.23 

LIT 0.99 

àES -1.67 

SCI -0.35 
'\--. 

INT 5.65 

.OSU -2.16 

OMU -4.98 

CREAT -4.59 

t 

• Significant at .05 

A-t ) 

----------------~-- - ~ --

p 

GÈO 

MAT 

* CHE 

" PHYS 

1 • 

ELI:r' 

EGRAM 

HIS 

FREN 

ART 

MUSIC 

SCIE 

TOYS 

MT 

CT 

\ . 

t 

.-0..49 

o .8S 

-0.24 

0.38 
, -" 

.0. 30 

-à .42 

-9·14 

-0.75 

0.49 

-0.93 

,0.04 

-0.63 

-0.74 

0.43 

\ 

122. 

P 

, 

( , 

, , 
l 

! ' 

- 1 

1 
1 
1 

j 
! 



'" 1 

·~~.~.,"._'4~"UM* __ '~,~ •••• aMSA~4~"~*~At~' __ ~ ______ , ______ IA_' _______ '_._.'_' ___ • __________ , . _ ...... -- ----... -~~----~-----

( 

\ 
'\ 
J 

) 
..... 

Next, categories one and two were' 'combined as cORvergers, 

and categories four and five ~s divergers (n=40 and n=42). .. ~ 

In the third case .... a sample consisting of the two quartiles 

of convergérs and'divergers was ùséd--a rather more con- 1 

s~rvative figure than the 30% of Hudson. The thr,ee sets 

123 

were used to test possible limits of the extent of convergers 

and divergers if any were in façt recognized. Results are 

p~sented in tables 33 and 34. It will be seen that sign1-

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 t~ 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 

\ the two groups. , 
Whilst few single variables show 

differentiating between those who might nd 

~~e who might be divergers, it is ~ossible 

tions of v~riables might be more successful. Since con

vergenèe-divergence ls a dlchotomous variable, a dlsqriminant 
, 

analysis was 'used to examine the extent to Whlc~three sets 

of variables would differentiate convergers and divergers 

representing the two extremes on thatcontinuum. The discrim-

inant ana\~ysis technique wa$ proposed by Fisher (1936) as a 
~';~'I""~'~~ .. (, , 

'<'Bct'l:~J'i,on o~ a ~roblem, of classifying a nu!l'her' of correlated 
.,-' r " 

variables into two groups taking into consideration, the com-
j 

bined effects of these' va'tiables. The variables selected 

-. - ._-----.... , -

1 
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TABLE 33 

Ci t-TES'l' COMPARING 4 a CONG~ERS (QAT 1 + CAT 2) AND 42 DIVERGER; 

(CAT 4 + CA'!' 5) MEAN VALUES ON 24 VARIABLES. 

- -x x 
Variables Convergers Divergers' t P 

RUR 10.48 10.57 .15 t 
-' ~ , ! . 

SOC 9.43 10.24 -1.02 

HUM 6.43 
~ 

7.2,1 -1.02 

ENT 13.70 12.38 1. 70 t 
PHY 13.33. 13.19 .13 

" 
LIT 7.10- 6.48 .91 

',-., 
~-" 

MS :: 8.13 9.71 -2.10 * 
SCI 11.20 11.52 - .36 

INT 59.13 43.93 6.12 ** 
DSU Il.13 13.38 -2.44 ** -, , 

** DMU (~ 7.20 12.83 -5.98 

CREAT 18.33 26.24 -5.30 ** ~ 

GEO 43.13 42.48 .24 
MAT 'iii 4B.~8 42,40 2.38 ** -

~ 
CHE 37.73 38.42 ~- .),.9 '0 

PHYS 37.18 36.71 ~ '.13 

ELIT 40.33 39.86 .17 \ ~" 37.90 38.93 .36 "- . EGRAM -
HIS ( 42.",20 40.36 .71 

. ; 

'f 
FREN 33.23 38.12 t -1.43 

ART 46.23 48.60 - .67 
1 

MUSIC ~s 37.83 - g' 92 

SCIE 47. ~ 47.60 .11 
', . 

TOYS 17 .;03 1B.38 • 72 ri 
1 

"-

~ 
: ~j,; 

* Signif1c:ant at .05 ft 

** Signif1c:ant at .01 

C, 
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125 .. " 1 TABLE 34 1 

t-TEST aHwm«;" MEAN ~ ,CP 34 ~ ~ 34 DIVEroERS 

1 

(- 1 (-FJCH 

< ~ 25% OF 'IllE '1Ul'AL SAMPLE ) 00' 26 V7tRIABLJ!S. 

- -x x 
Variables Converger§. Divergera t P 

\ 
\ ' RUR 10.59 10.76 - .24 1 

SOC 9.44 10.21 - .91 

1 
HUM 6.5'9 7.21 - .72 
ENT n.35 12.21 1.26 
PHY 13.41 13.06 .30 1 

,LIT 7.29 6.62 1.02 1 
i 

AES 7.94 9.76 -2.18 * 1 
1 

SCI 11.41 11.71 - .29 
l' 

INT 58.88 ~4. 65 4.99 •• . 
DSU 10.41 13.74 -3.03 •• 
DMU 7.15 13.56 -5.91 •• 
CREAT 17.56 27.32 -5.80 •• 

\ 
GEO f3.24 42.8! .13 
MAT 48.94 43.68 1.92 .' 

Ir. 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 

li .1 HIS 42.71 41.29 .50 
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 

TO~S 17.24 18.41 - .55 
MT 2.88 3.12 -l.03 , 

·1 CT 2.74 2.94 - .97 

t (, '* Significant at .05 

** Slgnificant at ;01 

<'. , 
( 

--...~-. --~~-
-- ----................ __ .....-.,- -

~ • li. :tt'-....1.!' t". 
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were the eight interest scales, the attitudes towards school 
. 

'subjects, and the single measure derived from Hanrahan's Toy 
n 

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 indicate that there ls little separation between 

the group cent:r:oids whether we use ooly t~e extreme con

vergers and divergers or the two 25% samp1es. It is veFY 

interesting to note 'that ~n an attempt te fbrm a discriminant 

function 'for the two extreme groups only four variables are 

selected, whereas in the 25% sample as Many as 7 variables 

are inc1uded. More interesting still ls the fact that n0!le 

of the four are ïncluded in the seven. This seems to suggest 

that it 15 largely a matter of chance whlch variables are 

re1ated te the discriminant function, i. e. none are very -
clearlyand unequtvocally lnvolved. " It will be noted that in 

the larger sample the variables AES and ~ are the first 

two variables selected, a confirmation of "-the results obtained 

with thê(c~elational and t ,t/est studies .. 

. ~ _1 TABLE 35 

SUMMARY TABLE o~- - -IoiSCRIMINANT ANALYSIS (CAT 1 AND CAT 5) • 

. Variables . Dis. Function 
coefficient 

WILKS 'LAMBDA p. 

HUM 

Ft-RT 

MUSIC 

PHYS 

Discr:iminan t 

Group 

l 
5 

1.039 

.621 

.548 

- .451 

.8525 

.8015 

• 7642 

• 7278 

.03 

.04 

.OS 

.06 

Functions Evalùated at Group Centroids (Mea~s) 

Function l 

'-.630 
.556 

-_.~ •• _----_._"------_._- ,,<. -_.- --- • 
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TABLE -36 

1 
SUMMARY TABLE OF DISCRIMINANT ANALYSIS (THE TWO 25\ "!;AMPLES) 

Var1.ables 

AES 

MAT 

FREN 

SCI 

LIT 

SOC 

SCIE 

Ois. Function 
coefficient 

.750 

-.668 
< 

.656 

.752 

-.51,1 

.483 

.345 

WILKS 'LAMBDA 

" 
.9327 

.8816 

.8169 

.7911 

.7625 
• 

.7422 

.7224 

p 

.03 

.02 

.005 

.005 

.004 

.005 

.005 

Discriminant Functions Eva1uated ilt Group Centroids (Means) 

Groups 

l 

. 2 

Function 1 

-.611 

.611 

There remains one other rnethod which rnight check on 

the cpnvergers and divergers in the present stùdy. This 

entails the 0 t~chn1que or inverted factor analysis of 

correlations between persans. A transpose of the matrix of 

twenty-two variables made this analysis possible. The 

variables were eight Sandall' s Interest Scales, attitudes 

-
to eleven school subjects, scores On twenty-two toys, and 

the rnechanlcal tools and carpentry tools responses. These 

variables were th~~ rows of the transposed matrix; convergers 

and di vergers were selected from the columns. In factor 

analyis the number of \1 u~ns may not exceed the number of 

f 
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~ TABLE 37 , 

UNROTATED FACTOR MATRIX FOR 10 MODERATE CONVERGERS 'AND 10 

MODERATE DrVERGERS (0 - teèhnique) • 

Convergers FI F2 ' FJ h 2 

5 5 .98 .03 .94 

5 20 .71 .09 .81 

5 ~3 .83 .16 .84 

.S 25 .93 -.03 .90 

S 27 .61 .43 .77 

S 36 .90 .11 .28 .92 

5 37 .90 -.31 - .13 .90 

5 64 .83 -.02 .18 .82 

5100 .25 -.13 .52 .40 

513-7 .80 .39 .31 .83 

Div,ergers 

S 14 .93 - .02 -.20 , .90 j 
..s 56 .78 - .17 -.36 .81 1 

1 
S 57 .71, -.51 -.03 .82 

1 

\ 
S 59 .87 -.32 .14 ~88 ! 

1 

S 76 .91 ,-.20 .06 .90 
\ 5 79 .67 .48 - .10 .77 

S 86 .93 - .02 .17 .93 

• S 87 , .66 .32 .09 .74 

5 95 .87 -.09 - .16 .87 

\ S120 .93 -.03 -.03 .'4 

f 
Percentage 67.4 7.8 7.2 

of 
Variance 

i. 

( 

t 
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( TABLE 38 

VAR l MAX ROTATED FACTOR MATRIX OF 10 MODERATE CONVERGERS AND 

10 MODERATE OrVERGERS (0 - technique) • 

• 
Converqers Fl F2 F) 

S .68 .59 .38 
20 .34 .42 .58 1 
23 .55 .64 .15 1 
2S .77 .56 .12 

, 

1 27 .29 .76 -.12 , 
36 .49 .56 .60 
37 .88 .30 .25 

, 
64 .55 .43 .49 t , 

1 100 .08 -.05 .58 
f 1 

137 .23 .72 .57 , , 

f 

1 

i' 
1 Divergers 1 
1 

! 
1 

! 
" 

14 .7S .56 , .17 

56 ~ 

.78 .38 -.02 
57 .82 .02 .28 

59 .77 .23 .48 
76 .75 .36 .4.2 
79 .22 .79 .13 

86 .62 .50 .51 
87 .25 .63 .32 r· 

95 .73 .46 .19 

120 .69 .52 .33 

1 

i ( 

( 
~ ""-""-"--
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TABLE 39 
(1 

UNROTATED FACTOR MATRIX OF 10 '10DERATE CONVERGERS AND 10 

" MODERATE DIVERGERS - MINEIGEN VALUE"" 1.5 (0 - technique) . 

Convergers FI F2 h
2 

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 

5 36 .90 .13 .83 

S 37 .91 -.32 .92 

5 64 .83 -.01 .69 

5100 .24 -.08 .07 
, 
" 

5137 .79 .38 .77 

Divergers 
~ 

S 14 .93 -.03 1 .86 

S 56 .77 <17 .62 

S 57 .71 -.52 .77 

5 59 .87 -.30 .84 

S 76 .91 -.20 .86 

5 79 .67 .48 .68 

5 86 .93 -.00 .81 , 

5 87 .67' .35 .57 

5 95 .87 - .09 .76 

5120 .93 - .02 .87 

Percentage 

of 67.4 7.8 

Variance 

• 1 

J 
........ ---"'-----

.... ~.... ...:. ~ ~'": ~:'e.~ 
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TABLE 40 

C) , , 
VAlUMAX ICrATID F1\C'roR MATRIX Fœ' 10 MX>EMTE ~ AM) 10 

" .. 
KDERATE DIV'ElG:llS usm:; MINEIGI!N VAUJE = 1.5 (0 - technique) • 

Convergers Fl F2 

5 .71 .68 

20 .47 .53 

23 .51 .67 , 25 .72 .58 

27 .21 .67 f 
36 .59 .69 

1 37 .89 d6 
64 .63 .54 

100 .24 .10 

137 .35 .81 

Divergers ., 
14 .71 .59 , 

i 

56 .69 .38 
1 
l'· 

\ 
57 .87 .08 

1 
59 .85 .35 

76 .81 .45 
! 

79 .19 .80 

86 .70 ,61 

87 .27 .70 
JI 

95 .71 .51 

120 .71 .60 

L 

() 

1 
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rows or ana1ysis is impossible. Thi$ meant that not more 

than eleven convergers and eleven divergers could be selected. 
( 

In the present instance 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 subjeets were ranked in order of their ocores 

;- (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 the less extrernes first, three factors emerged, 

rather th an 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 variance and 

the remainin<;:f 25,% was taken up by 13 small factors. While 

factor l takes 67.4% factor 2 and factor 3 each took between 

7,and 8% of t'he 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 art~ 

ficial solution can be obtained. Perhaps (Tabre 40) students 

57, 59 ~nd 76 provide the clearest evidence in support of 

Hudson's hypotheses but by the sarne evidence student 37 would 

belong with them, or three dlvergers and one converger would 

he pl~ced togethe~. 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. 

1 

J 
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TABLE 41 

UN ROTATED FACTOR MATRIX FOR 10 EXTREME CONVERGERS AND 10 

, EXTREME DIVERGERS (0 ... technique) . 

Convergers ( Fl F 2 

6 .21 .15 i 

1 " 26 .23 -.03 1 
1 

27 .18 ,49 

3'4 .23 -.05 

51 .24 -,08 

72 .25 -.06 

88 .24 #-. Q4 

103 .22 -.ze 
127 .23 -.24 

~\ 132 .24 .. ' .11 

Divergers 
, 

1 
7 .18 .41 

28 .25 'j .09 
, 31 .21 .11 , 
• l 

45 , .25 -.12 
69 .23 -.13 

84 .18 -.45 

108 .18 .35 ',1 

116, .23 .08 

118 .21 , -.14 
125 .24 .02 

,-
Percentage , 

of 74.6 8.5 

Variance r-

Eigen Values 14.91 1. 71 

( 

~ 

; 

~ 
r , 

. - -. ~ -------, .. li ".(.J:';-
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TABLE 42 ., 

VAR 1 MAX ROTATED FOR 10 EXTREME CONVERGERS AND 10 

EXTRfME DIVERGERS (0 - technique). 

Conv~rqers FI F
2

, 

6 .23 .13 

26 .07 .22 

27 .52 :....05 ., 

'-" 
.~3 34 .05 

51 .03 .25 

72 .06 .25 

88 .07 .23 

103 -.16 .32 

127 -.12 .32 

132 .20 ,. .17 

Divergers , 
7 .45 -.01 

28 .18 .19 

31 .19 .14 

45 -.00 .28 

69 -.02 .26 

84 -.33 .35 
• 

108 .39 .01 
• 

116 .1.7 • 18 
" 

11.8 -.03 .25 

125 .12 .21 

/ 

1 

Cl \ 

-~ 
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When we-select the ten most extreme students of each 

kind and repeat the process, two factors do result. The 

fiest factor has a very large eigen value of l4.91 and th~ 

secon~ has an eigen value of 1.71 with no other eigen value 

exceéding unity. But the varimax rotation fails to provide 
1 

any evidence of two groups, aIl loadings being extremely low, 

" and, according to Kaiser's criterian, not signif1cant. Once 

again we find that using the 'Most extréme groups, "the members 

of whom should be, the Most probable sUI=PQrters of the Hudson 

theses yield, ffom his point of view, the least evidence. 

In the slightly lessl< extreme groups things look anly"'slightly 

more promising. 

'-----------~~~~remains one other tactic in a search to ~amine 
"-

whether or not Hudson's theses are applicable ta Canadian 
'1 

ninth grade childr~n, with confirmation being proviqed from 

three sets of measures, Sandall's Interest ScaIes, Attitude 

ta Schaol Subjects and the Hanrahan Toy Que~tiannaire. Thàt' 

tactlc is to attempt ta predict a llmited number o~ convergers 

(and divergers, separately) by means of regression techniques. 

The standard SPSS regression program was used, with aIl 

variables included, to predict the difference score (INT 

minus CREAT), each expressed on a scale with a mean of 50.0 

and a Standard deviation of 10.0. ~n the first place the 
b 

two groups farming 25% of each end of the continuum were used, 

, and then only the two Most extreme groups, which had formèd 

~ategories land 5. The results are given in Tables 43 and 
, 

44. It might weIL be that different variables would be 

- ~----b-· 
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TABLE 43 

REGRESSION OF VARIABLES ON a) CONVERGENCE b) DI~RGENCE 
'<, 

25% Sample 
Convers:ers 

~abl •• ' Mu1tip1eR Simple~ Beta 
\ 

.257 .257 .781;1 

1 
1 

1 
1 

StI .:326 -.168 -1.03 

, 1 SOC .458 -.082 - .987 
, , 

HIS .560 -.026 .355 ! 
r 

" 1 
ELIT .592 -.042 .389 

/ AES ".617 -.].57 ... .287 
1 

1 LIT .634 -.007 .631 

MAT , .651 -.183 Jo .362 '. 

25% Samp1e 
Divergers 

1 0-
CHE .352 .352* .Q65 "5 J c.-.f" , .. 

) , '. -
MUSIC .531 -.189 .513 

" ~ 
0 -

ENT \ .591 .251 .015 
-, 

TOYS .618 -.114 .165 
11 

EGRAM .649 .178 .377 

PHYS .683 .334* .445 

11 Significant at .05 1evel. 
JI 

- ---~ ..... - ~ 
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TABLE 44 ... 

REGRESSION OF VARIABLES,...ON a) CONVERGENCE b) DIVERGENCE. 

Variables 

HUM 

SCI 

SOC 

ÀRT 

MUSIC 
1 

SCIE 

GEO 

TOYS 

ENT 

, 1 

AES 

CAT 1 

Mu1tlp1eR 

.. 530 

.64 '1 

.805 

.862 

.953 

CAT 5 

.361 

.514 

.623 

.710 

.755 

* 9ignificant at .05 level. 

<k 

, Simp1e~ 
( ~ =f 

.530* ... 

-.487 

.oao 

-.064 

.127 

.160 

.185 

~ -.273 

" - .133 

.. 

Beta 

.861 

-1.293 

;a04 

- .140 

.888 

-1.377 

.772 

.801 

- .038 ' 

.123 

selected to predict convergers, from th6se var~ab1es re-

qu1red to pred1ct divergers';: but it would be expected that 

some of the ~ar1ables used with the 25' samples would also 

137 

be 1nvolved in predict1ng with thé extreme groups, categories, 
o 

1 and S. Only then would it be poss~ble to argue for sorne 

~ consist~ncy of J pred~o,t1on. Addi tion,ally it would be expected 

. that if Hudson were to be confirmed, th~n' th~ variables whiçh 

had d1fferentiated' the gr ups in earlier tables, would ap~ar 
.> 

'~ • het'e also. 

rt will be'not ci at the outset that the simple 
.-

1 l, 
, ~ 
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- 'r 
correlations of the ~ép~ate variables with tfi~ differénce 

score, (INT minus CREAT) are generally low, on~y three of 

them being sl,gnificant ~t the .05 level, Çlnd only one other 

approaches the .10.level (SCI inlthe extreme converger group). 

The'SPSS re~reSSion program does not evaluate the correlations 

before'attempting to u,e them in the regression equation. 

Hence, among the convergers'eight variables are invoked to 

'explain' just 42% of the variance, whereas in the extreme 

convergers the first two variabl~ 'explain' the sarne 42% 

".Of the varia~ce ~f the more restricted, mo~e extreme sample, 

1 

and five variables will account for 90% of the variance. 

Perhaps mo~e to the point i9 the fact that only two of the 

variables are common to both sampies, and yet all members of 

catego~~~re also rnembers of the 25% converger sample. 

These two variables are SCI and SOC from Sandall's Interest 
, G 

-", 

Scal~. On the prediction of divergers six variables 'explain' 
~ 

46% of the variance in the 25% sarnple, anq four variables 

will account for 50% of the.variance for the category 5 

. s.ample. Again, only two variables are -common to "Ithe two i.A 

predictions, in this case TOYS and ENT. 

When we review these attempts to predict convergera 
, " 

and divergers, chosen accord1ng to Hudson's method by find-
, 

ing the d1fference score in sorne standard forrn between INT 

and CREAT we find'that the variable AES was indicated by' 

<, Table 30, AES, ENT and MAT were ind1cated by Table 31, ~~~ 
by Table 32, AES and MAT by 'l'able 33, AES and MAT by Table ',. 

34, HUM shows in Table 35, and AES, MAT, SCI and SOC appear 

~--';--'-~--~-'T'"-::-- --- --~--.,.------ _._- .... 
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! 

.j , 



! ,-
1 

\ 

---:~--------~ 

() . 

(j 

() 

\ -
139 

" . 
in the discriminant ana~Y8is in Table 36. In Ta.les 43 and 

44 it appears that negative attitude to SCI and attitude te 
'-

SOC assist in the prediction of convergers, and ENT and TOYS 

in the prediction of di vergerls • There i8 thus li ttle or Q@" 

stability of confirmatory indicators qmong Sandall's Inte~est 

Tests 1 Attitudes to School Subjects or Hanrahan' s Toy" 
f 

Questionnaire for the conv~rgers-divergers division of the 

137 boys accordi~g to Hudson's procedure. 

. Hudson produced evidence of an association between his 

convergence/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 t~an 

English sixth form students and in addition their curricuYurn 

permits less specialization, which tends to occur in grades • _r.. 

ten and eleven, or-at C.~.~.E.P. The only evidence which 

c,ould be ~roducéd on this topic from the pre~ent sample was 

to ask the students for the options they wouldochoose at 

grade ten. Unfortunately complete data for aIl students were 
, . 

" 

not available on this point. For the extreme groups there 

were complete \ta for- only 12 

Chi squared WaS\inSlgnlficant 

convergers and 13 divergers. 

(Tab~e 45). In the 25% sample 

it was also insignificant. To round out the study data are 

presented for the reporte4 intentions of students to go or 

not to go to university (Table 46) and a1s'0 the SÉs of the 

parents of the8e convergera and divergers ~as not signifieantly 
~ 

related to their convergence/divergence 'score, (Table 47). 

It 18 nov possible ta examine each of the six hypotheses 

- , 
h 
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in the liqht of the foreqoing evidence. 

TABLE 45 

THE RELATIONSHIP BETW~ CHOIC~ OF OPTION AND CONVERGENCE

. DIVERGENGE CATEGORI ZATION • 

c 
140 

Convergers Divergers Converqer~ Divergers 
CAT 1 CAT 5 

~, 

Science 

Neutra1 

Arts 

'j.' = 1.75 

n.s. 

5 

3 

2 

4 

3 

6 

, TABLE 46 

25\ " 25\ 

8 

9 

4 

-x. 2 = 4.10 

n.s. 

8 

7 

13 

THE RELATIONSHIP BETWEEN REPORTED INTENTION TO GO OR NOT TO 

GO TC UNIVERSI~Y AND CONVERGENCE-DIVERGENCE CATEGORIZATION • 

. Convergers 
CAT l 

15 

Diverqers 
CAT 5 

10 

No 2 

"'1- 2 == .817 

n.s. 

.. ' , 

Convergers Divergers 
25\ 25% 

29 20 

4 5 

"",2 = .207 

n.s. 

\ 
1 

l-
i 
i 
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. TABLE 47 

() ~ THE RELATIONSHIP BETWEEN S.E.S. AND CONVERGENCB-DIV~RGENCE 
\ 

i' 

o 

CATEGORIZATION. , - - -x x x x 
Convergers oi'vergers Convergers D;lverqers 

CAT 1 CAT 5 -25\ 25\ 
c::: --
/ 

4.07 3.83 \ 3.88 3.60, 
. 

(N =: 15) (N =?' 12) (N ... 33) (N ... 25) 

t == .43 t =: 1.14 

n.s. n.s. 

(\ 

Hypothesis 1. 

Extreme convergers and divergers (category.l and 

category 5 above) are differentiated by the t test on1y on 

the HUM of Sanda1l's Interest variables. With the less ex-

treme convergera and divergers (categories 1 and 2 combined, 

and categories 4 and 5 combined) significant differences 
'-* 
were found on the variable AES. Four variables named in the 

hypothesis (RUR, SOC, SCI and LIT) did not yield a signifi-

cant difference •. 
1 

Hypothesis 2. 

On attitude to school subjects, only MAT yielded a 

significant difference, and that only in the combined groups 

(1 + 2 versus 4 + 5). The extreme groups were not differen-

tiated by their attitudes to school SU~j~. ( 

._- - .. ~---_..-~ .. -~~---
" , ' , 
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• 
Hypothesis 3. 

Using the score on 22 toys derlved trom the Hanrahan 

Toy Questionnaire it was found that t:~as no difference 
, 

elther wlth extreme groups or with lesa extreme groups. 

Hypothesis 3 was not confirnted. 

Hypothesis 4. 
J 

'j...z showed no slgn1ficant dlfferences amongst cx:nvergers, 

divergers for whom data existed for the future courses se

lected by these students. This was true whèther extreme 

(CAT 1 and CAT 5) or l~ss extreme (CAT 1 and 2, versus 4 and 
1 

5) groups were\chosen. 
" Hypothesis 5. 

There were no significant differences between con-

vergers and divergers on.their reported intentions to go or 

not to go to' 'university. 

HYP9thesis 6. 

There were no significant differences between con-

vergers and divergers.~ith regard to S.E.S. as defined by 

the fatherts 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 ;n 
intelligence test (Henmon Nelson, Forrn A) and a summed score 

on two tests (Meaning of Words and Uses of Objects)o according 

to a procedure of Hudson, it was not possible to f'ind con-

vincing evidence for the existence of convergers and dive~rs 

having properties proposed by' Hudson or deduced fran his theoty. 

" 

i 

t 

i 
" 
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Summa~y 

The present study used 137 Canadian ninth grade male 

students to examine the relationshlp between the convergence

divergence continuum and Arts-Science choice which was found 

by Hudson to exist among British sixth form students. An 

appropriate intelligence test for the present sample (Henmon

Nelson, Form A) and the two open-ended tests employed by 

.Hudson (Use~ of Object~and Meanlngs of Words) were used to 

generate a convergence-divergence continuum, following the 
( 

procedure utilized by the Brit~sh work. Such a procedure 

involved the distribution"of the differences between scores 

on ,he 1.0. test and those on the creativity index (the 

C0,r0site score on the two open-ended tests) in the propor

tions of 10:20:40:20:10. The 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 Sanda1l Factorial Intereat B1ank, an Attitude 

measure toward eleven school subjects, and"certaln scales de-

,rlved from the Hanrahan Toy Ouestionnaire. In addition, the 

convergers and divergers groups were also compared on three 

other variables for which datawere obtained from responses 

to an information sheet (Appendix 1). These concerned the 

~) choice of ninth grade options from among schoo1 subjects 

1 

1 

1 
l 
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having a sctentific or a literary bias, socio-economic 

status ~s deduced from the fathers' occupations, and stu

dents' reported intention to go, or not to go,to university. 

The correlation between the two open-ended measures 

was much lower ( .3) than that b~tween the INT sco~e and 

th~ composite CREAT score .52). The correlational p~ttern 

of interest scores and INT~ DSU, OMU, and the Creativity 

Index (DSU+DMU), and the regression of the former on each 

of the last four va;>ables showed, in general, that the 

relative p~eference(for inte~est activities included in the 

Sandall Interest Bl~k were virtually independent of the 

type of abilities mea~ by the INT test. The HUM interest 

scale contributed the most to the multiple R of interest 

variables and DSU, as dld the AES interest scale to the 

multiple R of interest Beales and DMU, and with the Creativity 

Index. 

Factor analysis of interest measures, INT, DSU, DMU, 

and the composite Creativity score yielded four principal 

components on rotation. With l's inserted in the diagonal 

as communalities, the first facto~ was defined by SCI. RUR 

and SOC interest scales; the second factor contrasted ENT 
;. 

and HUM interests; the third factor loaded on the Creativity 

Index; and the four th factor was a literary one. These four 

factors accounted for 71.3 per cent. of the tot~l variance in 

the data. Using squared 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 

----T 
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factor contrasted PHY and LIT 1nterest$ • 

These procedures were-repeated w1th students' atti

tudes to school subjects with correlations, regressions and 

factor analyses being produced. It was found trom these 

various analyses (using aIl 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 ta Mathematics, 

Music and Physics contributed most to the prediction of 

Intelligence,~and these three with attitudes to English 

Grammar to the prediction of osa. Music, Mathematics. (with 
. 

Physics and His.tory) contributed most to the prediction of 

DMU or the combined DSU+DMU. In each case only about 10% 

of the variance of the criterion was explained. 
.-

Factor 

analysis of ~hese attitu?e scores with the Intelligence and, 

Creativity (OSU+DMU) scores yielded 5 factors for 64.3% of 

the total variance. One factor appeared to der ive from 

attitudes ~to Chemistry and Phy~ics, one from,. English Litera

ture and English Grammar and one from the intellectual tests. 

The other twe appeared te be derived from attitude to ,Geo-

graphy and to Mathematlcs. When a factor analysis was made 

,involving aIl the variables (Sandall's Interest Scales, 

Intelligence, Creativity, Attitudes to School Subjects and 

Toys) eight factors appeared. The first four alternated 

between Interests and Attitudes, with the sixth being an 

"' .... MIIJiI1I "'*1-'" 
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intellectual one, and the remaining three split into Inter

ests and Attitudes. 

Using data derived from the Basic Toy Scale of the 

Hanrahan TOy Questionnaire u'sed either singly or in combin-

ation led to the decision that in future analyses only the 

single score (TOYS) derived from the weighted scorés on 22 

toys would be used. 

Attempts were then made to check whether convergers 
~ 

and divergers indentified by Hudson's procedures could be 
• 

identified f,rom their scores on the other variables used in 

the investigation. The extremes, were designated as CAT 1 

and CAT 5, the less extremes as CAT 2 and CAT 4, and the 

middle group as CAT 3. In subsequent analyses CAT 3 students 

were not used, and selections made from the remaining groups. 
\ 

Miss'Ïng data on certain variables reduced the numbers available 
-i é 

in sorne analyses. 

Means and standard deviations were tabled for aIl 

students, divided into their categories, for aIl variables. 

As expected clear eut progressive increase' or decrease across 

successive categories were found for the variables from which 

the categories were formed. Only AES a1l\Oi9st the remaining 

variables showed a progressive change. 

Corr~lations of the difference scores (INT minus CREAT) 

with aIl variables showed signi~ican::e only for AES, ENT and 

MAT. t tests were then made between different groups--cate

gories l + 2 versus 4 + 5 r the highest scoring 25\ of eac~ 

of these, and finally category 1 (extrern~ convergers) versus 
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category 5 (extrema divergera). Signtficant,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 ~he group centroids, 

indicating poor separation of what were presumed to be 

convergera and divergers. 

Using a Q tech~i~ue, transposing the matrix of cor~ 

relations placed 22 variables as rows and permitted the 
/-

ft 

selection of not more than 22 individuals in the columns for 

a subsequent,faetor analysis. To ensure factor\zation only 

20 individuals were selected. On the first occasion the 10 

most extreme convergers and,divergers were selected; then 

the 10 next in rank. Artificial restrictions to produce a 

two-factor solution were made. There was no confirmation 

of ~nv~rgers and divergers in the mosb extreme cases, and 

weak ~nd eonfused evidence in t~next ranked cases. 

Finally a~tempts were made ~ see which variables 

would be chosen, from among aIl the variables u~ed, in at

temptirtg to predict convergers, and divergers, using a 25% 

sample, and then only the extremesj category l art~category 

5. Different groups of variables were selected for the 
~ c 

separate grôups (convergers and aivergers) but only two 

were common to the 25% group and the extreme group in each 

case (convergers and divergQrs). It was concluded that 

there was no stability of prediction by this method 1 with 

these students. 

" 
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The six hypothesia set'up in Chapter 4 were exam1ned 

in the light of the foregai~g information. Of the three . 

minor hypotheses, the choiee of sehoal. options was not 

confirmed, but the other ~wo (decision about university and 

SES of parent!l were confirmed: co~ry to Hypothesls l, 

~nly AES of Sandall's Interest Blank dlfferentiated eon

verg~s. and divergers, and eontrary to Hypothesis ~ only 

MAT dlfferentiated. There was no differentiation on the 

Hanrahan Toy Questionnaire eontrary ta Hypothesis 3. 

It was conciuded that whiist it was possible ta rank 

students by. a difference sCQre (INT minus CREAT) , the con

firmation of the extreme groups as separate homageneous 

groups (convergers and divergers in Hudson's'terms) cou Id 

not be confirmed by the variables to be found in SandaII's 

I"nterest Blank, in Attitudes to School Subjects, or in the 

Hanrahan Toy Questionnaire. It says nothing of their con-

firmation from data gathered by interviews or by personality 

inventories. 

'1 
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~, 
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Chapter 6 

Summary an~ Conclusions 

During the late 1950's and following the, interest 

aroused by Snow's lecture, The Two Cultures, Hudson began an 

investigation of the qe~esis of the arts-science differentia-

t~on ev!dent in English education. After 1960 he;extended '~ 

his enquiries downwards from the universit~es~o the upper 
, 

forms of Enqlish private and grammar schools. Using tests 
• first proposed by Guilford, Qut brought to Hudson's notice 

by the work of Get~els and Jackson, aided by some psychiatrie .. 
formulations of his own, he proposed, in his text;,"Contrary 

Imaginations',.' how English granunar school children might be 

distinguished~ at the extrsmes, as aonvergers and divergers, 

names which gained currency ~rom that time onwards. Initial 

reviews of Hudson's work were generally favou~able and sorne 

attempts at replication, in whole or part, of Hudson's or 

Getzels' and Jackson 's, ,were subsequently made. One such 

investigation h~d been made' ~y Butcher who advocated further 

investigation with much different samples. - The present in-

vestigation arose from this suggesti0n by Butcher. 

Analysis of Hudson's work in terms of North American 

techniques of investigation led to the search 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 Santlall's !nterest test, standardlzed 
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on English children of approxirnately the sarne inte11ectual 
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and socio-economic level as sorne of those in Hudson's sa~ple. 

A commonly used North Ameri~an test of intelligence was '1 ~ ~ 
employed instead of the one used by Hudson. Attitudes ta" 

school subjects, and sorne other stu'dents' intentions and , 
, 

preferences were measured, and, w1th the possibility of f1nd-. 

" 

i , j 
~ , 

ing still earlie~_ antecedents of the arts-science dichotomy, f 
the Toy' Scale p:oposed by Hanrahan, and alr~ady used on (" 1 . ~~~--
English children, was applied. _ 

\ . t 
Ninth Grade boys (137) participated in the study, the l 

boys being drawn from English language schools on the Island 

~ o~ Montreal. Using Hudson's procedure to discover the con

vergers a~d divergers yielded l~ extreme converge~s (CAT 1) , 

17 extreme dive~gers (CAT 5), 25 convergers (CAT 2t and 25 

divergers (CAT'~: Six hypotheses were set up for subsequent 

exam1nation. The testing of th~ hypotheses followed sorne intro

ductory study of the Sandall ' s Interest Scales, Attitude Scales 

ta 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 

~een that Interest variables alone would account for only 

about 10% of the variance of INT,OSU,DMU or CREAT (DSU + DMU). 

Sim1,larly attitudes to school subjects, singly or in com

bination, explained about the same percentage of variance of 

the same variables. In the former case, HUM usually made 

the greatest co.ntribution, in the latte-r case attitude to 

-

1 
,,1 
.1 , 

j 
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MUSIC u,sually had _ ~he greatest input. Factor an,a1yses of 
'< 

oombinations of two or,more of the four variables INT, DSU, 

DMU, CREAT with interest variables showed ,fpur rotated' 

fact~rs (1) contr~stin9 SOC with sct, (2) contrasting' ENT 
, -

with HUM, (3) loadlng on intellectuaI variables, and (4) 
J " 

a single identif~able loa~ing on LIT. t When used with at-
- "",. .. , 

c 

t'ltudes ta school subjects, five var1.max rotated factors were 

found as' follows :- (1) CHE and PHYS, - (2) In'tellectua'l factors, 
" , 

(3) ELIT and EGRAM , (4 ) GEO and ,( 5) M.AT. The\for~er ~nalY~iS~ , 
1 

~ould provide sorne hope that if individuals oould be'classi-

lied in sorne oppO$~ng categories then t~e .contrasting of 

HUM and ENT, SOC and SCI might have'some~role to play ~n such 
" " 

a categorization. The latter an~lysis tends' to confirm the 

traditional relational" nature of the school subjects involved 
~ \ 

t (CHE_- PH~S, and ELIT - EGRAM). A ~actôranalysis of the 
01 . ' 

! whole data confirmed the two,previou~ analyses (Table" 28) • 

- 1 Eight factors were. ext,acteô for 66.8 % of total variançe. 
-..... ..:.. 

, 
On rotation (Varimax) we had'fac~ors (1) S~I and RUR, (2) CHE . -'. .. 
and PHYS, (3~ ENT contrasting with HUM, (4) ELIT and EGRAM, 

( 5) LIT, « 6 r INT and CRE:AT, (7) GEO, ( a' , AES, in other words, 
.' v ~I 

, apart from the lntellectual ,factor, four' factors reflected 
, ,~ 

interest variables and three reflected'attitudes to school 

"subjec-ts • 
. , 

\ 'How would the se findlngs help investigate convergence-

~lvergence as categories prop~sed by Hudson? Immediately a ~ 

problem ls raiseg by their identifi9stion. Should on~ use 
) , ~ 

only the extremes--in which. case the smatl numbers are less 
" 

,-, - tf, ' 

, 
" 
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likely to yield generalizable resul ts, or should one use 

larger numbers, whîch should make for more generalizable 
t 

results 'but on less clearl~ identitiable groups in Hudson's 

... terminology? ' Both ta~tics were followed. 

AU 137 st~dents hàvlng be~n pLaced in categories 
/ 

based on Hudson's procedures, means and standard deviations 

were computed for aIl variables for-each category. Clear 

eut trends of mean, scores whether fram high to Law or low 

to high would hàve been evidence likely to support Hudson' s 
49 

thesis. t-tests should confirm su'h trends if they exist. 

Some tendency was noted for increase on RUR and HUM and a 

c!,ear increase in AES (Table 30) , 'and slight decrease on 

ENT and LIT. Table 31 shows sîgnificant correlations 

between the difference score (INT minus CREAT) and the' 
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variables ENT, AES and MAT. When t-tests are used ~lth 

extreme groups (category 1 and category 5) HUM differentiates 
, 

tpe two groups (Table.32) but with less extreme groups 

(Table'" 33) 'AES aiid MAT but not HUM differentiate. r 

-,' Discriminant analyses showed- no firm separabion of 
; 

group centro'ids, but such sep~ration/as was effected was 

bas,ed upon HUM and AES in different analyses. 

The Q ~echn.lque, 'factor anal"isk' of the transpose, 

should permit the division of students intd-two groups (or 

could force sucha division). Because a maximl1\l\ of 22 var
d 

iables (class-ifying "intellectual variables were excluded) 
, \. . 

was ava11able, not more t-han 22 students (preferably 20 or 

lower) could be forced in.to two groups. 
i 

Such ~a 'forcing' 
. ,/ 

f • 

1 

1-

, . 
l 
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+ 
procedure, obta1ned by the use of a min1mum e1gen value 

greater than uni,ty to haIt factorization, failed ,to produce 

allch a division, no students b~ing clearl\Y' distinguished 

from tHe others in the extreme groups. The extremely large 

proportion of variance extracted by the first factor would 

1ndicate much more of a "g •• effect than Hudson would anti

c1pate, and probably more than a correlation of .56 between 

INT and DSU 1 and .52 between INT and CREAT for these students 

would have suggested. 

Li ttle success was experienced wi th the extreme groups 

in meeting- the major hypotheses set out earlier. Differences 
~ 

weJ:é found with HUM 1nterests among the extreme 'convergers' 
, 

. and 'divergers,' none among attitudes towards school' sub-
~ 

jecta and no differences were found on the Hanrahan Toy 
o 

Questionnaire. There were no signific.ant ";-2 between them 
, , 
with respec:;o bias of a literary or scientiflc kind in 

future study at school, (nof. on SES, nor on intentions to _pro-, 

ceed to Unive,rSity Qr not,. Wlth the more nurnerous 'groups, 

wh1ch 1ncluded less extreme f convergers "and 1 divergers f 
1 .. 

s~gnificant differences were found on AES lnterest scores, 

and MAT among attitud~ to ,school subjects. '. 
It waa concluded that there was' no support, among the 

present sample of Canadian Grade 9 bOYs, for Hudson' s hypo-
. , 

thesis of distinct 'convergers' and 'divergers' as identi-
, .', ~ 

fiable by th;e,~inds of tests 11kel~\to be ... used in a Nor.th 

American examinat10n of these' hypo~ses. Whether the ex-
, 

istence of sorne' extreme score differences on intelligence 
i ~ 

l 
! 
1 

\ 
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, . 
an~ creativlty aupported by means o{intterviews rather than 

other test~ would result in the confirmation of such 

'convergers" llnd 'diverger,,' has not been tested. It ,may 

still remain à possibility for examination by d1fferent 

procedures with different samples of Canadian schoolboys. 
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Student'. Humber 

Meaning of Words T'est 

Each of the nine words be low has mor~ than one meaning. Wri te 

dOWn a8 many meaninqs for each word as you cano 

Bit 

BoIt 

Duck 

Fair 

Fast' 

Pink 

Port 

Sack 
! 

Tender 

, 
'. 
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,Student " Humber 

Oses of Objects Test 

Below are five objects.·' Think of as many dlfferent uses as 

you can for each. 

• 

.. 

--.. -~.--,..~-",-~. 

A ,barrel 

A paper clip 

A tin 01 boot polish 

A brick 

A blanket 

/ 

} 

/ 

. --
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Toy-Questionnaire 

Student's Number 

In th~ followinq exercise you are asked to remember 
8QtDe of the things you may have played wi th as a' child. Below 
are three lists of selected items that are somet1mes used as 
toys by children. !NDICATE ONLY THOSE ITEMS THAT YOU OEFINITELY 

, REMEMBER PLAYING WITH BEFORE YOU ENTE RED HIGH SCHOOL. 

1. Circle Any of the fo'llowing toys that you remember playing 

"-'~ith at home. 

electric battery boat 

model generator 

binoculars 

model airplane kit 

cowboy & indian set 

model car kit 

Gaps and robbers set 

microscope 

paddling pool 

• 

toy carpentry set 
\ 

jack-in-the-box 

toy crane 

puppets 

electric train 

slide 

electric motor 

sail boat 

engineering kit 

skateboard 

pedal car ~ electrlc race car kit 

• Cl 

,.' 

rocklng horse 

toy weighing scales 

soldier suit 

tow truck 

toy zoo 

bicycle 

telesoope 
, 

radio construction kit , 
chemistry set 

spacespip 

electric kit 

toy record player 

wagon • 

toy garaqe 

meccano 

toy telephone 

mini drill 

tent 

.. 

1 
1 

1 

i 
l 
1 , 

1 
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Toy-Ouestionnaire (Cont'd) 
1 

scooter 

detectlve set 

model boat kit 

fishing rod 

camera 

steam engine 

palnt set 

toy clock building set 

skates 

quitar 

159 

2. Indicate how much you used the fo1lowing groups of tools 
to build or repair something o,r to take somethlng apart, 
(your childhood period before enterinq h.:Lgh 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. Circ le the following objects that you remember playing 
with at home or elsewhere: 

old ê90ck 014 ca;r parts 

go cart ~ 01d elec'tric engines 

home made carts old gasoline engines 
J. 

ol4 bicycle parts old sewing mach+ne parts 

4., Indlcate your parents' interest in your involvement wi th 
mechanical thlngs by plaoinq an ··x·· in the appropriate space on 
the following scale. "Interest" refers to the answering of 
your questions about mechanical things, show1ng you how things 
worked and how to make things, etc. 

~ Q 

VERY lNI'. QUI'Œ INT. SLIGn' mr. NJl' INT. 

FAlHER' S IN'l'EREST 

KYmER 1 S INŒt<EST 

) 

1 
! 
J 
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Index on Attitudes ToW'ax:d School Subjects 

1 

Instructions Student' s Number 

Below you find sorne school subjects in Capital letters. Beneath 

each subject are a number of Se ales on which you describe the 

subject. Here 18 an example: 

MATHEMATICS 

Bad Good ---- ---
-If you feel that MATHEMATICS is EX TREMEL Y "Bad" , make an "X" 

as follows: 

Bad X Good 

-If you feel that MATHEMATICS is EXTREMELY "Good: ., 

Bad X Good 

-If you' feel that MATHEMATICS ls QUITE "1nteresting:" 

Interesting X Boring 

-If you feel that it is QUITE "Boring:" 
Interesting __________________________ ~x _______ Boring 

-If you feel that MATHEMATICS is SLIGHTLY "Severe:" 

Severe X Tender 

-Or is SLIGHTLY "Tender: ,. 

Severe x Tender --- ----
If you feel that both sides pf the scale apply equallx to the 

school subjects at the top, then you should check the centre 

space on that scale. For exarnple: 

-If you feel that MATHEMATIC5 15 EQUALLY "Bad" and "Good" then: 
,'; 

Good X Bad 

Important: 1. Check EVERY 5eALE, DO NOT SKIP ANY. 

i. NEVER put more than one "X" on a scale. 

WORK FAST., do ~ spend much time thinking about any single 

item. It 18 your first impressions, your ~mmediate feelings 

that are important for thisC index. DO NOT LOOK BACK AND FORTH 
, , 

THROUGH THE ITEMS. DO EACH ITEM IN ORDER. 
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Information 

Student's Number \ 

1. Your age in June 30, 1979 -------
2-. Your date of birth; , Day __ Mon th_ Year " .. 
3. Father's place of birth ____________ __ 

~ 

"..-- 4.' Circle the options chosen for Grade 9. 

Chem, study Orama History Typing 

Biology Science Modern ~ or 
Q Languages Ecology Math Geography 

5. Do you in tend to go ta University? Yes No 

6. If yes, what area of specialization would you choose? 

7. If no, what kind of work would you like to do after you 

gradua te from High~choo1? 

8. What la the name of your father's occupation? 

9. In a few words explain what he 'does at work as accurately 

as possible. 

10. Ooes your mother w~rk? No Part Time ____ Full Ttme __ ~_ 

11. If your mother works what ia the name of her occupation? 

12. 

1 1 1/1/1212LZl/1/12121 

~. 
1 

1 

1 
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COMPLETE DATA FILE 
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'di-s ahaconl ' , C ,. / _" ' 

*IN PRQGRESS V \ .. , . 
0001 001109120616200209096417122929433025424037225027~73171433 
'0002-0021100B041a16060Bl~601613294154293555~51235033273292633 

·OOO~-o03t08t,02~~~60909~Ot41226242931J03zq4~3~22050408~733Z 
0004 00411413111417020907180005054547005716434~405913503191634, 
0005 0051~812081017060bl0811813314746383939344736~6324421310321 
0006 0061 ~iOB07161702031259't00515253322221832323264244811009111 
0007 0071101206161~OB08073~12132555250000382~21~264416452118432 
0008, 00810.912079916.091006410911·2.~493939335559544343164542724"43? 
0009 009112041009101007145713142752344J4Z454455334557443080734 
0010 0101100~05191706071158101323562720377060413646'18643090933 

~ 0011 0111130405181307041266141024386732426028694526675822219331 
0012 01211213071617010~093708101864102216161622465822584201644 

" 001~- 013112101015140406133602121436265310481652163822453181644 
.. 0014 0141080BI112'150715093512102246364041.042461664386053028432 

0015~1511212081518011111711711283a264235434633295931~92111022 
0016 ~1611405091216031116491106i72647373938374219501642,131133~ 
0017r0171150B04l61903061254140923214B4a3B4339~8224B24403141334 
0018 01S111100913140~OB135313102323295140312416196416503322844 
0019 019112070812160'20714'5413122524421640352423275523373151344 
00'20 02010913011.71004101371151025355719<434958202558101622522331 
0021 0211160413090806051742110516513643<40534456294456663242232 
0022 02~11~051S050316061757120719554739384339511544236021311221 
002~ 0231110508141505071665140B22595A5320202146105~1650218J6441 
0024 0241101 {09141B060·5074111071939364440433336225838283100932 
002~ 02511110041.41006130961130518384535405326562560545110908231 

'0026 026109080520150404046711051654553845303<4491455344711110231 
0027 0271091308191804031163120517552500903820411657542510907221, 
00~8 02811LI0150613bo1313401314275238433456414832675B5~51715~i2 
0029 02911112061~1109100945100313344936365031424416644321816221' 

b ' 

003& 030110Q9091410L0061253140B2230454131403830185541403313032 
0031 03111509Qa11070705142d110516333149005154606045~865527253~2 
003~ 03210811f013200405125014~6204141421065703~695354593181533 
9033 O~310814q9iz1905080~46110'182129~752161650166437643221933 

_ 0934 034103090a1418090811661206186~703940705844363926641040412~ 
. 0035 03511206081212070913.48001313363546524437613644534520907241 
'0036 036tl~07Q6122004051450011213575853503640506464175522523441 

0037 0371060906111905071654050914346058596151521460595913330441 
0038 0381061605170309130851110516494941372933283955274020806221 
0039 039111110315.12070912551409235564465828264lJ475234643353343 
0040 0401100e031419D71013S014072143S65961213038546230673201732 
0041 04111011021~4007081~0170926416e61651216236049446342218422 
OO~2 Q~2107091~1015050511250104054J355261585340314141633363444 
0043 0431120807131210070B5009091B43356145655340616159663080632 
0044 0441091~091S160510054712112345496040494246S34870653464133 
0045 04,51090805171611081233131023515359435147495361436353228222 
0046 046109120715i410~70739080B16606162514757444561616S3242222 
0047 047109150116200512081/4608091762395860535458595458593080722 
0048 048110080914160410104111092053647065565449314841664121033 
0049 04911609Q9141606nS14391307206041536061ô3475254436242420442 
ooso 05011311051209081il1310~0410464500004643363250~1433242144 
0051 05111109~S101014091343070007623S4459493841S261476611816331 
0652 05211009111214~8071:144110011473840315031~81040107023Ô26331 

(. 
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0054 0541080911141406110652iol12l19291ô16555356163810323111034 
.. 0055 0551L60308151207,031664121129137067471338223070367033~3144 
,0056 0561080801161305151341101525554843403619241035665951815322 
0057 05710.914031708061408401014241237.35325033411016285542421222 
0058 05810815690811081508451.1081944-48:4446353"136425128453141142 
0059 0591140107141207081235101323415255614855606135566653028~32 
0060 P601071209071707101340~81321414252444343452843104841Jl34~2' 

"0061 '061108070'3132008121'2481410244949494949495434581.0704212044 
, 0062 062109120315200709045009091837613j42454430166416543151033 

/ 0063 O~311,1111112~5070709391405.19413~4551304350445249614201732 1 0064 0641190406l0Q207121966111122354834364160531851104222726431 
0065-065108130A1418100913711315,28556362SÔ4449'3013625366227254;31 
0066 0661 091'OÔ90913071 007430809113620404935346426641 0223181444 . 
0067.067109120914130611103600060648373733263036406t154222422431 
0068 '0681q9110617160109096014~92351554937383337435118662332942 
006~ 0691~50603101604041~4114163049S341284337374132253052220442 

gg;~ g;~!~\:~:~~!~~~~:~~~~i~~;g~!;~ii~~~~:j1~~i~~!::~~~!~i;;~;i 
0072 07210~1404161609090669140822435547393548514258526211918211 
0073 67:JI06120714161004126i151429516249534~3642514a475930807J3 
o007~07411410~110150610i03~10102036464342~4404334513~3041513342 
0075 075109091015100903105309101943365861345541395149632110944 
007b 016110101115110714142307091629545544~~36373650403851311322 
0077 077110130712100809103404050952464945333752105340603212333 . 
0078' 078111130813100808123508071541435670534421103535353151223 
0079 0791 ;1.,014041619030611421714315132000026274612571 04642~ 1è232 
0080 0801091407101308091045111223355344336259525350404041917332 
0081 081107100713150809085012061843343Z35354343435110433131123 

·0082 082t13061212080209144309122127552064131327707016404101 033 
0083 083109130812131106132705061131524351211934316525633141343' 
0084 0841080508100408151963142640445559593143353200595852927442 
ooas 0851120205141109ili7440515204445353844353635433916J181544 
0686 0861091201-1 71908140768192i4034563837363839535S4254420.18232 
0087' 08711'30314081106061721051015516200490000524953165450504332 
Q088 088~09120617200J~91067130720443539354033392540264110705321 
0089 0891101207181408081061140721525260444436~341263~5821614321 
0090 090110111012111108114513092247633423103764217070703090544 
0091 091110110611111010155817133040233350231051106570254131033 
0092 d92109100910150610065316092536433125371745105058303181534 
,0093 0931091113101209101043071118155142.70352161533542643151324 
0094 094109121512080708124514112542354530463a303550294240907232 
0095 09511110100911050813461315282340404Ge02040104722A450706332 
0096 0961111009121010091052080917167040401835401616164021007331 
0097 09710211P81118061308751815333950181526362533405B2330606j2 
0098-09811609091'31702100451130215473241385531404'900003220606441 
0099 0991060702171110171663201535515341384755475465564341312332 
0100 1001120603141506041859100717005700003637005100004713533441 
0101 101·109050910150702185616112700004743443638445441403242344 . 
0102 1021151007100~0506134713132~52360000395728590000394~925342 

~OI0J 1031120303130516102063120618305454403827334546455412825431 
01~4 103113070513110813145717082537384532435344425764433110923 
~1-()5-~&1-5-1-"091-7G"-1'269 .. ·t160521-52t"O()00()-3-1'595'45000511 03161,3 .. 2- 4 

<?106 106103139~1513091.o.0!7251311243040323133392252S72a245181620 
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"""'0101 lQ7!TS020610070711194S1'J122S41514843S742491933505342020422 
0108 16s111170314lS04Q2044S211334503200004S64464631421950806222 
0109 10911505f012030S07164S140620S745004848555J704600533111022 
0110 110ft 107021619031215481407213938;40403637313140"9.403201832 

-0111' 1.1111.208120813061310572'10627514(24946454255515053603211833 
'0112 1121111311 051:;08051'36614183258565345:S23a~05134S5553141232-
0113 113109170214090616026f150823464S0000434449464859472060422 
~114 1141071707151110090675212041~251464843453250405JS140707222 

. '0115 1151t21510081904110452141428~443474348~65348555J3741309232 
, 01.16 1.161091415060407200566183048523634'394149493857673351109332 

0117 11711009021420060611681'102543~937283130523243383921l09221 
0118 1181170508070806091747181634285545375534285855612853432442 
0119 11'91071ïl0111707060762160521375432352143384S41364721816001 
0"120 120! 11140215160408116627102395244'54294237455154466041'817442 
0121 1211120a071414020610682012325646344433435827604752a121%33, 
0422'122113110613190'205095014092353313700372937330019363090644 
0123 12310709090913151609431~07184059005153504454~45a283050433 
0124 1241061016061014051457140923454644414836495340455~3131 133 
0125 12511506~1061l07081842132134544340404536493460383051008332 

, 0126 1261'14.080711:1:504061'4612051758605642676234523749553211844 
0127 12711109101011120708690304)112464348-593635434545494213027441 
0128 1281091105151204150959~91130"128101634451510705534Z~81600' 
01~9 129i12C4031504170616641208~03660514329274C36~937"61181644 
0130 130'110131111141210113405051016164622281628167016163111044 
01~1 13t112)105151108100746080Jl~444&17424443J82539'03820302321 
0132 13211113,050516061'40'660110'51646323733"4414928575032;1.0302331 
0133 t331141~OS~215oe04t5651311245153404054~4404240405922221 ... 1 
'Ol~4 1341120~61520070318511111224~45406332353739535~573322844 
Ct35' 135112070'41119070'91151130922414840'40464449456337323212044 
0136 136105110517190707123613.51S2716~Q383744281643J92741008442 

-0'137 137111080908110'60'81546040'610.7591740'3632405270'251612521431 
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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 

CARO 

TOYS 

MT 

CT 

Description 

ldentity 

carel Nl.1rOOer 

Toy Pecall (50 Tays) 

Meehanical ~ls 

~try Tools 

OLD OBJECTS Old Cbjects Pscal.l ( 8 Cbjects) 

F. 1 Father' s Interest 

M. I MXher' s Int:erest 

OPTIONS N\.:arber of Grade 9 cptioos 

UNIVERSITY Intentioo te go (or oot) te 

University 

S.E .. S 

MOTHER 

ORDER 

Soc:io-lil:Xn::mic status 

MJther \t:>rking or Not 

Oràer in the FamUy 

169-

NlJ1ber of Ch1.l.dJ:en in the FamUy 
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~o /, 
" .' ah .. con~ 
*IN PROGRESS . 
OOO~ 0012100101010011001010110001109110000110111110101011103311110000220212015 
0002 0022100110101111001111001011010110001111101~11101001103301110000320216014 
00~3 0032010001~00000001010001000011100001000000000101000003300000000320212122 
0004 0042110QI11010110110100101ioOOOl00101100011100000011103410100100430216013 
0005 005210001010010000101000101-00110000011000110000'00010103200100000320312155 
0006 0062000000000100000010001000000101001000010100000000001100000100210314055 
0007 007210000rl0110000~11C0010101111001000111100111010011043001~1100130313012 
0008 008210011111101010001011011011110010111111101011101111 4301101011440312123 
0009 009201QOOOOOOI0Q1·011100100010100101000000110101 01000103410001 000330313122 
0010 o 102000,tOU.000000000100000O,OOOOOOOOQOOOOI01000001 00000 3301000000330214144 
0011 011201010110000100111011101101100010~001101110001011103..311.010110440314144 
0012 0122100111110111011010001111101111100110101011100011104411110000230214133 
0013 0132110011110010011111100111111010100010111110101010104~11100100440513057 
0014 0142110011111001011111110011111111tOl110111110101110104311110i00320314014 
0015 0152000000010010001010000001000110000100010000101000002201010110230313134 
0016 01620001101010100010100100010110000001010110110011111·13301101100430214134, 
0017,01720001~11000100111"0100011101001100010000010101000103411010001430312123 

.0018 018211011111101,1111110111111111100101111111111101100004411111001430316112 
0019 0192110110100010001010000001111110000000010000111000004401110001220402045 
0020 02021101101001111~11;1100111111111100110110110101000003300000000320214134 
0021 0212111011011110000010010010000111010000000190111011113211111110~30214123 
0022 022200011011,10000110110000110010100000101110101010111022000~0000220313067 
0023 0232000110101010001011000011001110000000000110001001004401110010320316055 
0024 0242010010110101001110100QOOOII00000100010101PI01000103201111000210314022 
0025 02520101101001110010~0000001001110001010100010100100002301010000330214034 
0026 02620~0011110011001010~00001Ial110100100010010101000002301011000220314012 

'0027 02720~110101011011011010000101010000000011000001011102200000000440313022 
0028 028210000~1110000110100001011i0100100110010010101000112211110001330313046 
0029 029201QOOI10101100101100001011111000000010011000100101220.1000000220314113 
0030 0302011110101100001011110011010101100101011100100000003201100111320312133 
0031 0312101010110010001010100010110iol1011110001~0160000003200000000320312144 
0032 032210111111<?'1'110011100000!~U 10100011 00111110101011113311111001430316124 
0033 03321001101010010Q1010111G~011110000010010100101010003301000000320215023 
0034 034200001110000000001001000QOOOOOOOOOOOOOOOOOOOOOOOOli1200000000110415013 
0035,0352100100101001001010000000000000000000011000101010102411010000310316012 
0036. 0362111010100011'001010100000010111100100000l00111010104400000110420304022 
0037 037210011010111000101111000011111111010101110011101111 4401111111320314012 
0038 0382010010000100001001000100100101000100010010001001002200001100320304122 

}0039 039200111111111000101010011111Ôl00010101010101101011114311111010320304113 
0040 0402110110101000101011010010001100001100010100191011103200110000320214144 
0041 0412101000101000001~100111000111001001000111001010111042011000003202130~3 
0042 0422111110101010000010110110010101010011000101010011114401111110420314033 
00~3,043210011111001100001000000001000000100001001000001110320101'0000320313056 
0944 044211111111111111111111111111111111111111111111111111331111100033Q214123 
0045 04521101111111110111110111Jl111il010111011111111110110 
OO~6 0462Q10110100010001010101011QI0111000110011000011000112201010100320311044 
0047 0472000010100010001010000000101000000000101000001100102201010000320311133 
0048 04820001011100110010100011001111101~0011010101010113301011110320212033 
~ '9 0492100110101011001011~11011010100011111101010101111440111011022 
OvSO 0502111111~010110011110 111100111110111011101110100000440111100i~20316114 
0051 051210011111011006101"0 H011111100100000001'1.,10101010103311110000320514136 
0052 0522;01010100000001010 01010000101101101110001111011103301111100320311124 
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-( ,5~ 053200001010fol1001010000000-11 11101010000101000000110034,111001004:;:0212012 
0054 0542000010001011~0101~000000000DOOOOOI001101000QOOOOI03401100000110314123 
0055 0552010110101011001011111011111111010110111110111011114411111110110314034 
0056 0562100011100110001110100011001110100110111010001011113200010000440402111 
0057 0572~00111111110010110011010t'111001001QOI1011011iol1012211000000210313122 
0058 0582100010110010001000000010000111000000000100100011104200010101420312123 
0"0;59 0592110111 111011001111010110111111111'1010110,111110101,1431111011023Q314·124 
0060 0602000011101010000010010001010000001110010010JOOOI01Q4301010009420311012 

. 0061 06120~1016100010001010010001000101000101010100000010104401111110410216122 
0062 0ô2210Qlil11011111111000110011111010111011101010101'11133~11l1000320J13022 
0063 0632100101111011001010JOOI01111010100100010010101111113211111010330316112 
0064 0642111100001000000011110001000101010100000101000110004310001110110411025 
·-~ll 01 01 ~~1:l 01 00011 H+~O()-1 01-t-O-l-()--l-OO-110430 H--l:-H--&04-3}> 3-1-20 2-3-
0066 06621100010110110010100010000101100001000111'001010111044000100002203t4034 
0067 0672110011110001011011100111111101101110001100~01010104301111010430315016 
0068 06821101,01101011111011110011111011010101111110101111114201011110320304123 
0069 069200011010110100101010~01011110000110010001101011114400110001120315035 
0070 070200001010001100101000000001010900011001101000101110~301000000310312012 
0071 0712100110111010000011110000000111111101100101110001112110000000320306144, 
0072 0722010111101000000010110010101111000110100000001011102110000000320312045 
0073 0732100111000000000010010001001000000000010100100010103301010100320312133 
0074 074200011010001000101010001011101000-101001,0001001011113401110000430314'023 
0075 07520100011101000010100100010000101000001101001010111044tOl10000320313114 
0076 07620p01101000000010101000~101000010100010001010000111321001'0010320313122 
0077 0772110111101000011010011911011101011010001100101011113390111110310311022 
0078 078210001011001001101000·0110111100100110101010001111112301110000220304035 
0079 07'9-211'111010'10000010110010001111111001,0011000'0001000012300000000120304057 
0080 0802000111100011000010001001111111000100111110101001103310100000240313026. 
0081 0812000119100001001~110001011110101010100101101010111123111000~0410313023 
0082 0822000001100000000019000100001,11100pl0001000000001 010331101 0000410306134 
0083 08320100001000000000101"10001000001,0001 0000000000000 Il 0430101001 033030AO Il 
0084 084211011010101000011110001101110110010111110011101111 4410111110420312012 
0085 085210001110-10110011111000000001101000001,0101001101111440101111032031A022 
0086 08620101101010000010101000011Q1111100110110010101011102311100100340311035 
0087 087210001000000~0000100,OOOOOOOI001100000000000001000003~00100000140316013 
0088,0882100110001100010010000000001010001000001000000001113201000010210314014 
0089 0892000100101000001010000000000110100100001100001001103210000000110206045 
0090 090210010101010101t000001000001110100110~11~1001101110440110101043Q315033 
0091 09120001111010010011110110001010000010001~d010111011113310111010120312156 
0092 0922000111101011001111111000101100100000110110100011113401010100320314048 
0093 0932001111000011000010011000111110000100000110000~11112401010000320216134 
0094 09420000111101010010110000001010100000001111101010111123q0010000210212034 
0095 095200001011000100iol001000011101000000001~010100100113301011010410216134 
0096 096210011011101100101000160000000000000000000000000000331100000033~415122 
0097 0972000110100000000010000000101010000100001010000iOOOI3200010000310412112 
0098 0982001000000000000000000010000001000000000000000000004400000110230214133 
0099 099200001010110100101100001110101000101011011010101001331110000143 
0100 100201~010101011001110110i111111011101001111110110~1104401110100340113113 
0101 10120001111111110001111000011111011001000111101011111~4411100110430112024 
0102 10~21101111010110011111111111111111001001111101010l1113411100000240106112 
r ~3 1032100010101000001010010011010111101111000110101001004310010100310216023 
O.J4 104201011101111001011001100110101000000001101110100100231001000032 
0105 1052000111001111001110011000111101001110111,01010101111421101000033 
0106 1062 
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(J)7 1072000100101010000010000000,000111 OOOdOlQDO 1'00011 OrOl04200 100.100410215044 
.OJ08 1082000001010000001110000101101110101000011010101001102201010000~4 . 
0109 169200010~100600010010000001010100000000110010001011112200110000110114122 ' 
0110 1102100110101010001010000001111011000100011110101000003201010000220106027 
0111 1112000111 :tll0110010'1100101'00tl0l0000010000110000101101331000111033 J 
of12 112200011000111100101~0010001101101000QOI1001001100000331101010044 
0113 1132010000000100001~1000000100101000000010001000100110220000000023 
0114 114201010110011100011000000000101000000001011000101010220000000032 

,0115 115210011110100t0010l0001000101110100000101010101001102jOl00000042 
0116 11620001000010010010~0010001001010000100100010001011103300011~1132 
0117 117200010000001100101000000000010000010000010000000111220000000044 . 
0119 118201tl11111111111110110111111111Jl011011111010110000441111111112 
0119 1192 .. ' ~" 0115022 
012Q 12020000111110000000111000100011'00101000010100001 1110440011001044 
0121 1212000110100100001010000010000000001110010100101 0000330'11000'1031 " . 
0122 12221001QI00O'O'OO'OOIO'IO'0010O'11010000O'OIO'OOOO'O'OO'0000100O'~4O'11000O'043 
0123 123200010'00100'0000101000'0'0001001001 OOOOOO() 1 0"0000' 1 000'003300000000'33 
0124 12420001101010'1'000'10'100000'1110'10100'0'10'0'0'0100'10'10000'11133010'0'000'032 
012~ 1~5200001101O'01O'OOlliO'0000000001001O'O'1100111O'000100000330'111000'0330106056 
0126 12621001111000110010101)001110001101110011000000'10'11114A11111O'I044O'216O'22 
0'127 1272111110101011001011000011010,111010'1001110110'1001 f1144O'I111O'l043O'215O'22 
0128 1282 e. - 0'10'4111 
0129 1292 ~ 0'216012 
0130 130'2000'0010100'1101001000110'1110'10'0001100000'0'10001000004401010'110440306133 
0'131 1312O'0010000O'O'O'90O'IO'1O'01O'OOO'O'01000~01O'IO'OIO'01O'OO'O'OO'OO'~320'10'11010'440405122 
0'132 132200'0'10'000'0000'00'00'10'0'0'00'00'00000'0'00000000000010'000'1013301110000220114113 
0'133 13320'00110101000000011100'01100'00'01001.1100001000'0'001111440QO'I111043O'111035 
0134 1342101010101O'I01000110O'1O'0101010101000101011tO'O'00111O'4401110'110220'315133 
0135 1352O'OOO'1'i 11O'OOOOOIO'101000'1.10111100001100101O'OO'O'101O'11~4011101O'l410315122 
0136 136210110010'0'00'00'000 1'000000O'OOO'(t01 0'0' 1 00'0 100000'00'0'0111 <>440 1 000' 110'330'20'4114 
0137 "1372110'11O'I1QI11001111001O'I00101101111000.11110111'01111430'10'110'10440113123 
*END . . 
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