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INTRODUCTION -

The<folloﬁing are the aims of the present
study :-

(). %> consider the groupings of children amd the
organisation of curricula at the secondary stares;

(2)° B0 investigate the relations between abilities in
school work, with special wreference to the Cpamnar
School

(3). %o éuggest improvements of the internal opganisation
of secondary schools, based on the findings of the
investightiorn;

The study is divided into three parts corresponding
to the three aims.

In Part 1 (Chapters 1L and 2) the problen of
ofganisation is discussed against its becksround of ofiicial
recommendation, experiment and controversy. 1The conclusions
reached may be summarized thus : the classification of
pupils requires great flexibility of organisation,slloving
for a series of courées which are adaptable to individusl
needs. This end may be served by research unon the
relations between abilities.

In Part 2 (Chapters 3 to 6) these relations ave
described as revealed by statistical researcn. Checoer 3

contains a brief outline of factor theory, with special



refs rence to the vork of Professors Spearman, Thomson and
Thurstone. This account is merely meant %o s how such
gererel tendencies of techniqgue and conception £s axe
relevant to the investifation of scholastic abilities.
Chepter L is e review of research on the cbilities of
English and scottish school children. Chaover 5 desecrihesn
a new investigation based on Schcol Certificete menlis,

which leads to a certain postulation of ability fmc tors.

The statistical evidence is summarized and =n internretation
suggested in Chapter 6.

Part 3 (Chepter 7) desls vith the application to
school organisation of the findings of Part 2. The
construction of & core-and-options programie is diccusced.
The methods proposed are illustrated by an outline schene

for a three-form entry boyé' -rammar school. This »rovides
for bt h the grouping of subjects in keepins with the
research results and for wide individusl choice. Snclly,
some possible bemfits which may be derived from the use of
the methods advocated are briefly ﬁoteda

A short chapter summary follows each chavter.

Appendices A and B refer to the organisstion of the
past two years in the Grammar School of flueen Elizcbetn,
Wakefield. Appendix A consists chiefly of a revpoduction
of an artiple in vhich I deseribed the ‘lakefield schene

and which appeared in the 'Times fducational Supnlement’
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of 16th Noveiber 19L6. Appendix B contailns an outline
of t he technique of framing and working the scheie.

The Bibliography is not intended to be
exhaustive. It contains the titles of vorks relerred
to in the text and those of others whiwh it wes found
useful to consult. It is divided into four sections
dealing, respectively, with (1) School Orgenisation
(2) Factor Theory, (3) Research Reports and (L) Statistical
Analysis and 2elated !‘athematics. References in
the text are by section, authoi end year (followed, if
necessary, by a distinguishing létter). Thus
* 3 Burt 1917 ! refers to Sir Cyril Burt's 1917
public ation listed in Section 3. Again 32 Thomson
1935 b' refers to pProfessor G.H.Thomson's second
work phblished in 1935 that appears in section 2.

‘there references are made to deily o ueckly
periodicals, the date of publication is given in the
Bibliography and, where necessary, also in the

text.






Sir Cyril Burt has stated that !7rom the point
of view of educaiionel organisation, one of the nost
important facts reveanled by intelligence tests is the wide
ronge of individunl differences, and its steady cxpension
from year to year. At the age of 5, children are snicad
out between the mental ages of sbout 3 and 7 -~ & toiel 2onre
of four or five years. By tne age of 10 the renge has
doubled; and probably goes on enlerging until the erd €
puberty. Older children, therefore, differ frpy more Uidely
in intellectual éapacity than younger childre. During
the.infant neriod they can be grouped together uithout
much vegard to their different degrees of mentnl endounent.
At the age of 8 or 9, howevef, to put together in e single
room all those who are of the same age, v'ould be to oxzecnise
a class that was extremely he’cerogenebus° By the -~re
of.109 the children of a single age group must be <precd
over at least three different standards. nd by the oce
of 12 the range has become so wide, that a still more adiccl
classification is imperative. Before this oge is wcached
children need to be grouped according t0 their csnacity, not
merely in separateclasSes or standerds, but in separcte tynes
of schools ' (1 [iin.1981. p. 258) ,

The principle of re=grouping at 11 plus into schools
of different types hed been recomnended, five years bhclowe
the publication of this atatement by the Hadovw Committec

(1 Hin.1926. =p.. 173, 174) This principle was accepted
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by the Spens and Norwood Committees, who stressed
the differences in kind of the provision required fcr the
education of adolescents. Indeed, both these Comnitteces
were anxious to make clear their opinion that the choice
of one type of secondary education rather» than another or
any ohild should be made on the basis of vhet was the best
type for him rather than what he was qﬁalified fon (1 iin.
1939. pp,-XXV111l to XXX1V, and 1 Lin. 19432 D.ll. ) 3oth
were concerned thet eguality of status should be scco.ded
to the different types of post primary schools; it vwas the
Spens Report thet recommended the three mailm types of such
schools (Grammar, Technical and Ilodern) ( 1 [1in.1939 np,
XXV1l and XXXV) and the Norwood Report that moved the
emphasis from the school to the child by usir~ the term
"secondary’ to refer to the stage rather than the itype of
education (1 Iiin.1SL3a pp.1 to 5). | Thile leeving aside
the cuestion of whether their differences teré of kind oz
degree the Norwood Committee recognised the exictence of
three main groupings vhich had ‘established themselves in
general educational experience’ and which corresnonded to
the three main types of secondary school (loc.cit).
The implicit suggestion !that individual diffevences among
pupils are chiefly due, not so much to an innate, all-round
capacity entering into every form of mental vork, but rathew
to qualitatively dif%erent aptitudes producing qualitatively

different typeos' was severely criticised by Burt, who held
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that 'The one thing which the analysis of mental
measurements hes demonstrated beyond all doubt is the supreme
importance during childhood of the general factor of
intelligence’ (1 Burt L1943 p.1l31) edding (op.cit.n.lLO)

that *During school years the restrictions on the #type oF
education from which any particuler child con profit are
imposed, not so much by lack of special aptitude, a8 vy the
limits in amount of general intelligence with which bhe

has been endovwed at birth'.

What has been generally accepted is that the
realisation of fundgmental aims wrequires at lecst the
beginning of distinctive treatments at sbout the eze of 1l.
‘Differences of both kind and degree have been recognised.
Disagreement has been expressed, however, on the relotive
weights to attach to guantitative and qunlitative differences.
Both types of difference would appecr to necessitete the
existence of different types of secondary school ow of

different courses within secondexy schools.

The basis or bases of classification of »Hupils For
these various treatments has been a fertile souwrce of
controversy, complicaoted by social guesdons. Cn the one
hand, the Norwood Report has been criticised for sacrificing
the individual to society; its avored aim ' to help ench
individual to realise the full powers of his persomr 1ity ...
in an through active membership of a society’ ( 1 I'in.1oL3

Pp--V11l) transgresses against 'the autonomy of the personality’
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and forgets that'education must be for the individual’s oun
sake and for no ulterior purpose vhatsoever' (1 T.Z.5.unsigned,
1943 wept.25 ). On the other hand, the same Report has

been condemned for repudiating ' the social theory of
education’ énd ‘cazeptinc! o theory which concentrates on the
individual child® (lHuxley 1943). t*hile one person
advocates the 'fitting of schools to given levels of
intelligence' (1 Philpott 1947 another mainﬁains thet to do
this would be to cfeate ant: sociel barriers of intellect,

and recommends the common scﬁool (1 Hi11 19L7).

It is held that the common school'can provide three
essentials for each child’s individual culture - o vide
variety of subjects, & lerge a2nd highly specielised ctaffl,
and & ‘”settingtj system for all school subjects® (1 Hill 1oL7)
It would thus seem that a better fitting of the school to the
child is possible in the common school, vhere cléssificalion
can be varied eccording to individual abilities ond 3eadily
changed innesponse to observed needs. Opinions dilfer,
however, on the method of classification to be adonted even
within such a school. While it seems to be generally
assumed that secondary schools when not of single cremmaxn,
technical or modern type will combine two or rore of these
types ‘in clearly defined sides' (1 liin 1947a) some writers
prefer a vocational basis for classification (e.z.1l Tarle
1946 b). Yet again it has been represented that any

division of pupils into vocational ‘streams' must tend toverds
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an undesirable ‘social, or at least occupdiionol,
stratification' (1 Giles 19'142)0

One may ask, hovw then is classification of secondary
pupils to be carried out, in face of these conflicting
demands of educationol efficiency and social solidcrity?
It may be that there has been too much concentration on
"typea', ‘groups’ and ‘streams’, with a tendency to forcet
the variety which exigs within the individual himself, =
variety which resists any facile allocation to tyne »nd vhich
qualifies him for membership of several groups or strecms at
onces .Bearing in mind the pecﬁliar hevedity of each Tamily
and the child‘'s varied environment of home, neizshbourhood and
school, it will be seen that the pattern of develonnentel
influences and innate capacities of each child is unicue.
This is certainly no basis for ceasing to distinsuish betueen
one child and another and therefore failing ©o provide vericty
of educational treatment; but it does providé a sound reason
for making diagnosis both individual and gredual. A Strong
case rests for the common or multilateral school, cpart
from questions of social solidarity, merely on the difriculty
of diagnosing eobilities énd aptitudes at 11 nlus.

The w§11=voiced concern of the gra:i.ar 3chools,
‘however, lest the advent of multilateral schools should
undermine the high stendards of szholarship vhich they hove
- always set before them, is sincere and vortny of »esvect.

There is a genuine fear lest the more practicel and less
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academic activities which are suitable Tor the majority of
children should crowd out of existence the more specialised
studies traditionally engaged in by the most able. These
specialised ctudies, whether of classics or science, cf
history, literature or modern languages, are felt »y zrarnar
school teachers to correspond both to the inrenium of their
ablest pupils and to the contribution vhich those nrupila con
best mzke to society in laster life. Thot hisrmly
specialised academic studies are not suifable even for o
large numbef (perhaps a majority) of pupils in rreacior
schools would be readily acceded to by nmany of their tecchers,
but this admission, thoush it points the way to curriculum
reform, strengthens the arithmetical argunent ~gainst tne
multilateral, or at any rate the common school. Aecording
to this argunent; a common school of suifficient gise to
render advanced and specialised instruction economic vouvld
be toc big for humene administration. -Conversely, the
estimated ratio of 1:6 of 'grammer' to other ‘types' would,
in a school of normal size, make such instruction impossible.
(cf. 1 James 1947 a and b). The hinistzy of Educction
circular 144 on 'Qrganisetion of Zecondary Education’
recommends, for a suitable balance between different ecuraes
1,500 to 1,700 es the normal minimum population of &
multilateral school (i.e. according to the _inistry's
definition, ‘one which is intended to provide for 211 the

secondary education of all the children in a given crea
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end includes 211 three elements in clearly definied
sides?’. But it was this imaensity, snd the consequent
tendency to impersonelity of relationships vithin the
school which deterred the Spens Committee end caused tne
worvood Committee to regard secondary schools of combined
types es experimental ( 1 lin 1939 pp.XX and 291; 1 llin.
1943 a. p.19).

(Theée considerations proved insufficient %o
discourage the Tondon CJounty Council fran esccenting the
common multilateral school as the basis for its secondery
provision and to prevent the Council's findin: recl merid
in the very size of such schools).

It may be agreed thet the multilaterol sedondary
vschool has meny advantages, both éducational dnd social,
to offer pfovided that (1) its establishment does not
entail a reduction of educational facilities s coimrzed
with the single-type échools vhich alresdy exist o .xirht
be nrovided, end (2) its size can be limited to ¢ @mariavm
consonant with real personality of relationshinzrnd
community spirit.

One method which may achieve both these objectis
for o bilateral school appears in at leist one Jounty
Déveiopment Plen: the method, meent to cpply to « ruve
area with & toun centre, divides the given crea A, 87y,
into two parts, a central area B and periphesy. M

the grammer school pupils from the whole area A end
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the modern school pupils from the smeller area 3

are to be placed in one bilsteral school at the centre,
the numbers being arranged to be approximately ecucl.

The additional modern schools required are to be ploced In
the peripheral area. ‘ By this conmpromise nethod of
organisation, full grammar and modern school furecilities
corresponding to a given siae of school can be provided in
a biiateral uchool of twice the size. Ry & simmle
extension of this method, a three-type school uith ecual -
facilities and of three times the size of = single-tyne
school ®an be organised. This may be contrasted uith
the ten-o» oleven-form entry suggested os 2 nomasl
mininum, including two techniceal and tvio gremmar school
streams in the liinistry of Education Circular 1.

The same effect wvill tend to be produced by ony
scheme which increases the availability of aliernotive
courses within the school. Flexible arrengenents
making possible ﬁot merely a choice oi stremns:but oY
choice of courses within each stream or the combination of
courses frou two o more streams may make aveilable
facilities thet, with prigid sireaming, could be provided
ohly in a school several times larger. Furthermore,
this principle of flexibility will apply © any secondery
school which is large enouch to have two oy more parallel

forms in each year, vhatever its type-composition.
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It may, perhaps, be claimed thot on the organisavion

of workable schemes of the kind suggested rests not only
the optimum use of the faciiities of the individual
school, but also the reconciliation of those vho feaw
stratification to a system of grouping according to
ability within the multilateral school. Wor
classification according to ability in, say, langucge
study may not coincide with a new ability-classificcticon
for sciehce, while ability-groupings for anesthetic and
practical activities are almost certain to diiffer
considerably from those for the more verbal and annlyticel
worke What flexibility and re-classification vill not
do, of course, is to increase the proportion of any riven
group of children vho are capeble of engaging in the most
advanced study. "here capacity exists, hovever, a
system of doice may make possible an alliance of intcrest®
and ability which would otherwise not occur.

As an illustration of what might be done by
multiple classificatiohy i.e. classification of the seme
pupils on two or more separate bases, let us assume thet
the children o? one year in a school are divided on
some one basis into three forms A B & C, and on another
basis, without regard for the first grouping, into three
'sets' 1, 11 and 111. Let the children be in forms
for ane part of the weck and in sets for the rest of the

week. There will thus be three workins groups (vhich ve
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will call ‘classes’) in bheing at eny one time. The
week 's work will fel1l into two blocks of synchironised

periods vith courses corresponding to closses as Tollers ¢

FORI OOURSH . 530 noU2eT,
A, o I. LI
B, . n. IT. 2.
g, c. ' III. 3,

et us supnose that the & x courses a,b;cy, ;2,3
are all different, if not in subjccts, ¢t lsast in fthei>
treatmernt . Then the d ouble classification mckes noorinle

the following nine choices for the total weeik's norke

a1, a + 2, a + 3,
b o+ 1, Do 2, b + 3,
c + 1, c + 2, ¢ + 3
Since we have cssumed thot shroe closces cve

wor.ing at ony one time, three'téachers only cre reguired
at a time, as when the nupils arve teught olvoys in foluns.
This is only one possible arrangement. The
numbers of clesses and courses can be valied, nor is it
necessary for the fowns and sets to be equal in numberyg if
staffing and accommodation permit an increcse in the
number of classes for a part of the wezk.
If a practical scheme cen ve worked out on these
lines within the individual school, vhatever its sinzle
or nmultinle type, the p0851b111ty of ampnlying ."the

multilateral idea' (1 1in.1939 p.XXXV) uwithout lemge

s,
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Ngmbers will become much more feasible.

The system of multiple classification just outlined
is only an application4to groups of subjects of the familinw
'setting' of single subjects. With the latter, houever,
the synchroniscd courses are all the same subject and
the necessary synchronisation entails an equal expenditure
of time by each class on each subject so ‘setted’. fhis
does not provide for as much variation of course from one
group of pupils to another as does the former method.
By increasing the number of periods within a synchronised
block the number of subjects involved can be increased snd
variety of subjects, time—allowance, and trestment obtained.
For example, in & Grammar School providing Clessiccl,
Seientific and Commercial coursea the a,b, end ¢ of the
illustration above might form a block of 13 synehronised
pericds (i.e.l3 periods for each class, coincidins in

time), with subjects and period-allotnents as belov:-

a.= Greek (5) 1liaths (L) General Science (4)

b = Laths (5) Physics(4) Chemistry (L)

¢ = Haths (4) General Science (L) Comrercial Subjccts (5)

These three courses presupnose three distinect
‘intcreﬁtsin the pupils and hence three dif ferent eoprocches
to the subjects put down. It will be obsewrved thct Latin‘
has not been included in the classics course -
(a):-the idea of that is o p}aée Iatin in scme other

course belonging to another block of synchronised periods,
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and thus make it availoble to the non-clessiccl
pupils who take b or co.

These broad groupings will, it is sugrested,
yield a much closer correspondence between school ctudien
and poth interest end projected careers thon ig likely
under & system of eitber distinct streams or singie-
subject sets. The heterogeneity of classes .2y vé
expected to be something betvween thét obtained undce e
two other reépective systems. Two definlte advaniteles
appear to lie in (1) the mixing of working groupe cnd
(2) making common interest at least a part-besis of
grouping,

The questions still vemein to be gnsvered:

(1) "That school subjects go best together to form
the various cowur ses?

(2) How are the abilities of secondory scnool pusils
related to (a) individual subjects ond () crouss
of "subjects which might canpose the verious
courses referred to in question (1)?end

(3) How do these abilities dévelop as the »unils grow
older?

On the snswers to these questions there will
depend the sutisfactory organisation of the sccondery
school vhether of sinpgle or multiple type, zrling
possible the rezlisation of the 'four essenticl
requirements’® of ‘fany satisfectory plan‘foy differenticting

pupils', viz ,

(1) tme ‘eorly discovery of special cbilities's

(2) suzh discovery to be based upon ‘skilled
observation over a period of time'y

16.



(3} 'rpom for theretifyin: of errors of
judrmnent ox Poiluie on the ot of Dunite o
frlfil promice!

and

(i4) eovoid-nce of piridity and ~llow~nce 'Tit in
linits for individu-l choice'.

(L 7in.19h3. . nroel.16)



CHAPTER SUIIARY.

The educational aim of the optimum develonmert
of each individual is confronted by the fact of = diversence
of needs vhich is both of degree and of kind. Different
writers and official reports lay verying emphosis on the
two aspects of the divergence, but there is genencl rgreemént
that it is sﬁfficiently gireat by the age of 11 plus to
require veriety in educational treatment, necessitctin~ the
existence of separste types of sccondary school or o courses
within secondaxyschoélso

The problem of the classification of children for those
different types of educational treatment has been comdliccted
by the existence of conflicting opinions on the soci-cl
implications of differentiation. The common secondary =chool,
has been represented as avoiding social and intellectunl
stratification, but hes also been opposed as tending either
to a reduction of academic standards or to an impersonality
of relationahips consequent upon its size.

It is possible, however, by n arprngement vhich does
not include all the secondary pupils of an aren in the smme
school, to institute bilateral or multilater=2l schools which
offer wide facilities without excessivé 8ire. Terdins o

produce the =ame effect is any -secheme ° 07 internal §¢1nooJ,

—

organisation vhich is sufficiently flexidle %o rllov
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wide choice of courses. Classification of ths

same children on two o» nore beses will meke noscivle
better cbility-grouping. If thec ourses Toir which
separate classifications are used cach cover sever-l
subjects, wmriety both of studies and of tine-cllo.cice
for the same f£udy can be secured,; making poscible

a closer correspondence of subjects to interests -nd
projected careers. These advantages will cpply
irrespectively o7 the school's type.

If the best use is to be mede of the imltinle
classiflioation:iethod of school opganisation, it is
necessary to know what subjects go best together %o
form the various courses and how the ebilities of

secondary school punils are related to then.
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CHAPTER 2o The Grouping of 3ubjects.

The tendency of redent years to relate the aiims of
education more closely to the necds of individurl nupile
Has been accompanied by the attempt to classify pupnils more
carefully according to ability or type and to plan for them
a variety of courses, differant in content end method, but
equal in status. The need for reform in secondery educaiion
was not regarded by the Hadow, Spens and Norwood Jommiticos
merely as a need to select puplils more carefully for courses
already existing and unguestioned; the existing courses
themselves, with the best possible selecticn of »Hupils, tcre
held o be largely out of keeping with the reculrc.aris o7
the pupils for whom they wvere intended ( e.g. 2 ion 1925 ».10%;
1 11in.1939. pp, . AU to 146; 1 Hin.IOUZ .moDpe . O GO 25).

Most of the criticism, bothof offikisl Counittees cnd
of private persons, has been directed against the grém;ar
schools. This was to be~expectedg in view of the frcts thet
these viere the only schools catering for children fwrom 1llsto

16 % and over, and that their well recopgnised stotus end
traditions provided a clear target. That is no% to =say theb
the criticism has been unmerited. Also If the experience
of the gramiier schools is to be taken as any sort of guride for
curriculum building in the new types of secondery school,

the weakness as well as the stren;/th of the grammer school

structure must be sought.
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In general the complaint has been that seconiary

.

education has been governed by considerations externcl 4o

the child's own development. Teachers have, in fact, in one
way or ahother imposed something upon the chi;d reticy thann
brought to fruition whot was in him. “he cleims of subjret-,
of examinations, of "‘the good of the school' and of 'the

good of society' have been sometimes préssed to the ohlivion
of the claims of the individual child.

One does not need to accept these criticisms vholly
and vithout question in order to give heed to the truth which
they contain. The Norviood Report is sonrecietive of the
aims self—impoéed by the old esteblished CGra.nmar Hchool (and
accepted by the pre -194L Secondary School) vhen it says
(pp.6,7) ‘The distinguishing feature of the Greminy 3¢h00l ..
lies in the intellectual ideal which it upholds os best suited
to a particular group of pupils ...the mind suited by o
Gremmar Scnool curriculum is interested in learning for ite
own sake s.-. Ih considering what is aopropricte the (maulcy
School has immediete regard for the full development of
the mind of the pupnil with which it is concerned anrd for the
cont ribution which such a mind when developed con woke to
goecity ... Yet, though it is concerned to do justice to the
kind of nupil committed to it, it realises that thc vhole
personality cannot be expressed in terins of mind, ~nd vhile

cerrying out its special responsibilities it discharnes nlso
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those duties to its pupils which it shares with other foims
ofieducation. It hes believed thet it fulfils its special
responsibilities best in the interest of individucl and
society by introducing the nupil to the main devnaptments of
human thought and activity... In short, the Gpermecr Hchool
upholds an ideal of discinlined thought promoted by an
introduction to the main fields of systematic knovledze, v hich
is valued first for its own sake and later invoked to meet
the needs of life?. The TNeport poes on to point out how
during the nresent century the curriculum of the Cromuirz (op
Secondary} School has broadened; starting with sreci enphoeis on
the more formal studies of ‘athemotics, latin ond “rench, it
oradually included end gave groving imnovtence to Fistory,
Geography, English and Netural Science, cnd finolly found -
place for Art, liusic end Handicrafts; some of t hesé =chools
have gone further and provided comilercial courses in Shorthond;
Typing and Book-keeping, But each school can suazly only o
selection from this voriety. The report can truly —emank
'Tt is not easy-to soy what curriculum is typiccl of the
Secondary School of today’ (p.é)

It cennot, then, be said thot the Gremmar 3chool has
not made an effort both to fulfil its self-irmwosed task of
providing systematic intellectuel education in o widening field
and to minister to its pupils' eesthetic ond, sometimes,
vocational needs. It might be added that o prominent vlace

has elso been given by many schools to religious and physiceal
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education. Indeed, one of thecriticisms often henrd is
that too much has been ettempted,vthe curriculum is %00
diffuse in some diredtions and too narvow in others .. %00
many subjects are carried up to the same level ... the time-
table is overcrowded and congested, and lecves too little tiine
to consider and discuss the wide implications of ¢t he cubject
matter with a conseqguent limitatiadn of the ~bility to thint...?'
(Views quoted in.the =pens Report p.il5)'... ihe cunhijcets
themselves ore too mamy, new subjects clamour for rdiission
and are ocdmitbed, though fitited in with.difficultﬁ; the »esult
is congesgtion of the time-toble snd confusion of zim, t0o0
much beiing attempted and too littleobeing vexformed’. (Vieus
quoted in the Norwood Report, p.10).

That is really called in question, vhat leads to
the ‘conestion® and ‘confusion' is the traditionel seamuar

Ea

school conception of education, not its sincere ~nd of

"

[

en
successful effort to express it in prectice. It is its
systematic and therefore frequently compartmentel trectment of
knowledge, its feith in the educatiye effect of inprrting such
systematised knowledge, cnd its recdiness to accent the
examinations of University Boerds as suitable criteris for
assessing the knowledge and therefore the educetion ~nired,
that are assailed.

In the forefront of this conception stonds the {subject’

the mnit of systematic . knowledge. The Snens lenort refers
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(pp-158,159) %o the stieck on 'subjects®: ' Intellectual
growth, it is urged, s hould be nourished not unon these
dead meterials docketted and classified in text-books, bu¥
by presenting the scholar viith »nroblematic situstions %o
be dealt with by meens of ideas and methods vhich wry nou
have. the historical character, nov the mathemzticnl, nov
the physical or biological. These ideas and methods w3
0 be sccuired as the need for them emerges, without
reference to the logical categories to which they belong,’
The Committee find this view, hovever, not vholly rgzentoble.
Vhile favouring the ‘project' and ‘nroblem’ mehhod: they
cannot place their vhole reliance uvon these becruse they
do in fact adhere to what hes been described cbove £3 the
grammay school concention of education. They declrre the
"essence' of their 'general doctrine' to be 'that the
school "subjects" stand for traditions of practicnl, resthetic
and intellectual activity, each heving its ovn distinctive
individuelity; and we hold that the profit a punil derives
from them does not come from casual or episodicrl contoets,
but by his being, so to speak, put to school to them, cnd
so getting to make their outstanding charscters nart of { he
eguipment end habit of his wind. If this is to hapﬁen;
the subjects must be pursued s such..,.,f
The Council for Curriculum zeform in their Interia
Report 'The Content of Education' (pym..Lh,u5) quote the

above passege and acknowledge the existence of ‘subjects'
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in this senee and the profit ‘both to individunls ond
soeiety' to be gained by their stwdy, but assert 'that they
exist in this sense only if the full range of such o study
up to at any rate University depgree standerd be understood.
....Por those children vho are going on to such higher
study we ogree that the study of subjects as such should
emerge from the general studies of the school at a
particular point... But the implication thet the genercl body
of secondary studends can become in any real sense scientists,
historians, or linguists seems to us fentestic’.
The Norwood iReport refers (0.61) to ‘o tendency 1o
regerd subjects as having claims in their oun right both
. absolutely and in relotion to others without recl re;ord
for the supreme consideration, vhich is the specinl needs
and special aptitudes and abilities of t hepupils theiiselves’.
Again iT.li.L.Jacks writes ('Total Educa.ion', p.72); |
"Rducation, indeed, lias become subject-ridden, ro: nrve we
paused enough to osk ourselves exactly what ve me-n by o

"subject" or wherein this differs from our object'. He

3

deprecates the 'mere jugsling with subjects' in cn effort to
ﬁroduce the good vorker, the good citizen or the ~ood men.

What is required is a ‘'vhole experience' vwhich mesns %o him
'to ensble children to correlate in an individusl vhole ¢ll

their exneriences in study, in recreatioh, in « coiuon

life, and in the reolms of the spirit; to cultivate in thei
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single-mindedness, ns well as like-mindedness and oven-
mindedness: to oresent to them the knowledge of material,
moral and spiritual things as one and hot as thvee; to
inform their education viith coherence snd continuity -
from subject to subject, from work to ploy, fromcless %0

class, from school to school, &nd from school %0 voPkeoo 's

both its external and internal aspect. ALYl the
experiences which are presented to the child should rnpenw
relevant to each other and also relevant to the child's
own expanding awareness both of nis envirvonment cnd of his
own nwed to be related to it. In thisg process of
integration the forging of links between subjects moy be

a beginning, but only o beginning; it is not ~n end in
itself.

The dender of a narrow concevtion of curriculuri-
integration being accepted with forgetfulness of its
purpose in terms of the un-building of pevrsonelity, is
noted by the morviood Comuittee who ‘think it difficult to
find any principle of what is called intermweting the
curriculum if it is to take place round = subject or =
group of subjects, still less round a single idec'(llorvocd
Report, p.61l)  (Zvidently this Committee discorees with
the authors of the Spens Repoﬁtg who say, (p-173, %...70>

the majority of pupils we think that the sthool itself
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should adopt & unifying principle in 1ts cuzriculunm,
and ve recommend that it be found isn the tezening of
English and.that assembly of subjects vhich ciee often
loose’y spoken of asithe Ehglish subjects'). The
Noruwood Committee continué iheir comment thuss ' IF
anything is to be integrated, it is not the curriculum thot
must be integrated, but the personality of the child, ond
this can be brought obout, not by adjustment of subjects ~0
such, but by the reslisation of his purpose os & homon
being, whicain turn can be brought cbout only by contney,
with minds conscious of a purpose for him® (p.61).

Now it is precisely this intesration ol the

/

personality of the child, this "pealisetion of his purnoaa
as a human being', which the public schools and rrein~i
schools would cleim as the ideal which they hrve olurye
set before themselves. They would, further, clrim %0
have sought to achieve this'in anff throuch acitive mermber-
ship of a society' (Norwood Revport p.Vill). - /nd this
‘purpose as o human being' has been held to find
expeession in a ‘'good life’ vhich has sought 'the Food
of the school' and 'the good of society’® fthroush scrvice.
It can be éaid thot this idealism has been cn inposition
on the boys and girls educated under its influence, cnd
this is true in the sense that the idecliom hns come
"from above' rather than being a natprel outorouth of the

pupils? ovn development. But if the vhole concepticn

27.



of the proper development of the young personrlity
{i.e. o selective develobment - of Norwood 3iesonrt, ».V11L)
and its fruition in Tthe good life is bound vp in n
certoin pattern of cttitudes -nd relationshins,ine
teachers who hold this con;eption would, in theiw oun eyes;
£2il) in their duty if they did not seek to impose this
pattern upon their pupils.

his ideal of the individucl good life rechieved
throuch service of the communal -good hes held oSUCY
alongside the rule of subjécts. It is dourtful, hovever,
how much the intellectual discipline of subjecis hrs
contributed to the wider purpose. The lattewr dey
criticism thet the Grommer School's curpiculum is
unsuited to the needs of many of its pupils =2nd thrt
strugrle and frustration result from its use (enrmavoted
by external examineotions) strongly sugrests thot
curriculum—arruhgements tthich do not corresnond to
pusils?® needs will tend to undo the good effect of ouvhew
aspects of school life.- And one wey ©o brerk the

{

tyronny of subjects might be to remove, vhere procticable,
the barriers betueen them; to cllow them such ~n inter-
penetration ond mutual interpretation 28 will correspond
more closely to the unanalysed cqncrete e xperierce of
the «hild, The Norwood Cormittee, thoush finding no
single principle of curriculum-integration, never theless

deplore the 'specialist minds' created by 'speciclist
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clrims? ~nd ~ndvocrie the Yore cnmelul Gilliinst o ¢y

m

Bel
[

‘common zround® of rubiects, vhich ' is the secd-hed of

sound le~aning® (Renort nn.52, i

g

°

This ide~ of curwiculun-inteorntion is not vitihoud

R

support in mony qu 2ters. eGP I Jooner nute the erre
thus: '"....the next t78X before the herdm-sftens ~nG 5 s
involves o ch-nce of outlool hrsed on the cconeentiorn of

the cuwvriculum -~s - unity, or t le~st ca o e of

simple unities welding into intelli~ible vholen tie

existin~ mbéses o unwel~ted moteriol ;,v Pereiiolor i entn

»oundly thﬁtvﬁhe beet‘educvtion is the one ~high [iwee tTe
nover Lo See ross rels tions betwesn things. ~nd the erd
mind is the one waich hrslthe Do to meduse Lihese
relotions to the feverst pener~l neincinler, I5 i toue
th~t we c-nnoi ere~te that nover vhere it ozt not exis,
bﬁt vig ¢~n provide conditions in vhich it -y Thowris.
The curriculuinl rs it st nds. .. ic ~n opeh invdSsetior ho

-

the child o develon ~ flgormrtaen~1 mind ¥, (I licomeyr .8

cuoted hy 1 J~cksz 19ub5, n.756,. Loedng the 10400 Desond

Zerloné by the shomes Comrittee, ~oserts (p.0i,. #1775

"The couvige or ~ny »unil viewed ' s ~ vhole, ~hould © ve

N

nouecswee of veity, ~od vithin St dnity thowee thould
cven moire closely iaterr ted <evuhoxdin-te vnitic-F'. T
1925 DL G Sleint vwote 'the cumciculu: oo ot oREon

considan-hly owing o the ~hsence of < nionz? co-07din-tion
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of “he various supnjects. We aim ot a very emote ond
inaccessible idael ih.trying.to produce in our Hupila
unity of thought; none the less it is necessawy to work
in that direction. GCrowing unity of purpose ey locd to
some degree of thought unity, and the curriculum snould
be fromed to further both ends'. (1 Sleight 1926,7.107 -

The usual form taken by p.oposals for interenting
the curriculum has been that closely relaoted subjects
should be combined into ‘arveas of study', five or six ot
these areas or a selection fran eadh forming o basic
course or ‘core', %o be éupplemented by other rrecs oF
single subjects giving scope fo~ individual choice ard
known as ‘options', or f‘periphery’. 'The cowe of ¢ he
curriculum is th et miniracontent which it is necessary
for everyone to hove in order to be able to live 2
satisfactory life in a modern society. “he periphery
contains the rest. some of this may be cormion %0 froupe
who are to follow the same or similer occupations; scme
of it is the field in which personal interests develop...
The basic minimum will be the native longuage, mathemntics,
the natural sciences, end the social sciences... herlth-
education...nutrition...physical training... cread ve ond
gesthetic activities...social cnd @R educntiont.
(1 curriculum 2eform, 1945, ppqoi7,l9920).

The core-and-options curriculum is implicitly

approved in the Spens Report (op.151,173). It affirms
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its suthors® belief (already noted) thot the “nglish
subjects should supply the unifying principle the nbsence
of which is ' “%he principal weakness o the secondary
curriculum" * ( a belief which is nullified by the
Report's devotion to ‘subjects' according to the Council
for Curriculum Reform, who sadly remark ''"he opple turns
out t o be am oronss, segments but no core' (1 Curriculum
Reform, 1945, p.u6). The Renort goes on to recommend
(p.157) for(presumably all) adolescents ‘religious nmd
moral. teaching.and training in the care of henlth, bodlly
efficiency and'grace, mamners and soci~l orgonisntion',
to vhich it :ldds"(:l,) Letters, that is the use ond
appreciation of longuage, including at lenst some study o?
the native litevrature; (11 some foims of irt, incluvding
Music, the most universcl of the irts; (111) H-rdiewrslts,
taughf with emphasis either on the aesthetic nspect, o<

in weaving, carvings,vhandwriting‘9 or on- the coastrvetiorcl
asnect, as in carpentry and needlecrarft; (lvj deicrce,
including liathematics as the science of nuiber, time rnd

SDace . To these must be added History ~ad ZE0TrIDNY. '

Jocks supgests six moin ‘oreas of cetivity'
as the basis of the curriculum: (1) physic~l; (2) socicl -
through 'the orts of expression' ond ‘en occtive
responsibility Tor the common good': (3, imcsinctive -
literature, art: (L4) creative: (5) scientific: (6)spiritunl

(1 Jocks ESL6, p.81).

Dr.F.C.Hoppnold describes his ovn conception of
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Musther supnort ©or the core-ond-options scheme
“might be gquoted fwrom 'iss Catherine Fletcher (2enort of
the Ainnunl Conference of the English New =ducciion
Fellowship, 1945, iiss Olive A.vheeler ('?ines ducctionnl
Supplement®, 19th Februcry, 194l; ond the rew Heclnd Thoﬁhn
Report (194/t), which makes it the basis of o oronoged
reorganisation of the Dominion's school Certificniion nycicm.
Againythe necessity for the adeptcbility o the
curriculum to the child, suggesting that the core ivnel?
should not be too rigidly conceived, has been expresscd.
As Dr.T.li.Ecrle has written (1 ®merle 19Li,0.97), 'Che
fundemental question in every school is, not vnether the
study of any subject... is culturcl or useful or beneficial
to human beings in general, but whether it is so, in deed,
for the individucls who, here ond nou, vresent thenselves
for instruction®.
Hence, whotever orgenisetion is esteblished it must
be such as to envisage variation within itself. A8 %0
his ‘fundamentol question'’ raised in the cuotctlion c~iven
above, Rarle s ays, ‘there isgadmi%todlyg o foirly comstont
generdl answer on broad lines; but the view urpged here is
that the esctucl onsvers must vary.from school to school
and even from year to year. This imnlies a much more
flexible organisotion than an& ve have yet contempl,icd.
Provision rust be mode for ecch pupil %o choose, with
guidance, a prograne of work vhich will,ot one and the

same TLime :-

33,
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(1) eneble him o devive Ffrom it many v-olushle
end essential 'liberalisine' influenzex;
(2) ~ive acone for *the develonilten’ of snecic”

terlents ord nhilities

“wo

(5) moke use of the incentive naturol oF Hiw

stage 0f develoninent.
eeseootfe aust ellow Jope the foet thot the indiviansl is aed
equally apt in o211 forus of activity.' (1 Zorle 1000, ».C7).

The :inens ‘enort spnecks of ‘dif’ewence:s in droenivot

a cnoice hevwecn subjects, and refexz %o 02

9

punily vho sufler T2on 2 '"Mlind scot® vhich nreveoahT Ghe
o caininc ey ~ood Tirom scme paphiculnr Forny of Anctruetliont

(9,157), To put e noint vositivaly, 2 wide Ti~ld o7
choice mey enable ¢ puplil to find just that aetivity g™
will enable hinm o experience oreete? ochieveuerty Hho»
will any other, As Jacks spys in "Total Mdvcotiont
(p.65), 'the rmecater the voriety in ouw eniricuir, in om
repertoire o somes, and in our nobvies and soclehizs, 0
gre ater will be the ehonee of every child Pindin~ TeasGins
that he can do vell end *hus banisghin. thet Aif idercs 1Min
curses the 1life of <o meny a2dolescents’. I7 %Y 0
~educator is one vho hclns peonle o fure i .ahwie G0 zeriice
their petentislities’ (1 tanley 10LE, 10,25 e 200 ~visaly
gseeZ to maximise e connunience 0 9

ond willy nlen sccordincly, (C2 1 Dincent 194l L.Jeltnere

1946, 1 Hardmen 1907).



The emergence of specinl abilities ond interests
may be exﬁected to tnke time, ond@ to require prolonced
observation by his teachers to discover any nupil's
real bent. It hrs been sugpested in the gpens (p.182)
and Norwood (p.18) Reports amd elsewhere thnt the period
ffom 11+ to 13+ should be regarded as this period of
diagnosis. After that stage the optional sctivites should
come more to the fore. ‘'These optional studies naoy we™n
furthef work in ony one of the fields alrerdy mentioned
(i.e. the native 1anguage,vmathematicsg the naturnl ceiences,
and the social sciences, henlth education cnd creative rnd
aesthetic activities).. It is clear that this specinlisation
will increasse with the years and thot the common core will
decrense, but the latter should never entirely disapneor’

(1 Curriculum Reform, 1945, p.20).

On the other hand the options chosen by ~ny nunil ey
represent a distinct break with his previous gLttt nd
may only serve to give wariety ond personcl inverest to nis
course without ever domineting it.

Perhops more important than the provision o mony
different subjects is the provision of different courses
in the same subjects. These courses will »ecuire to dififcr
in time-allowonce, in syllaobus and in trestuent (C0F.1.
Ballerd, 1936, p.37; 1 Curriculum 2efori 1945, p.l8;

1 inistey, 1947b). In owrder to avoid o stereotyning

of the curriculum and the imposition of on unnecessary
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uniformity upon the pupils, both the Linistry’s
vamphlet M0.9. on ‘'Secondary Fducation' (1SL7¥ ond the

gorlier Worwood eport (p.78) contemplate the occrcion~l

“,

(&)
[p]

dropping and resumption of o subject. Thie michd
done vith odvant-ge where continuity of twe-trent is
mot essentinl (as it is for example to foreign longurges)
and vhere such & break makes-possible an orzonisction
giving greoter flexibility n~nd more scope fov cholce.

By these me=ns it may be possible 50 o zel~te
the education to the child as to make nll his cctivites
cohevent nnd sipnificant to him both o8 cn individunl
and os a member of & comaunity.

It is obviously with such aims os these in viev
that the verious suggestions hove been mede forr whe content
of o basic course, supplemented by optionse. ‘e need,
discussed in Ch-pter 1, for grouping subjects into
alternot ve courses, each occupying n pret of the r~volloble
ciass—tim69 in order to allow Tfor flexibility of
classificetion, finds an slly in the need to group rel-ted
studes into subject ~reas.

what still needs to be lmoun, for the jurpose of
efficient orprnisation and of o fulle» undersirnding of
the child is hov the developing abilities, interests cnd
aptitudes of ndolescents correspond to the vorious ~vers
of study and nctivity. IT it be pronosed, for exr.uple,

to link methemcotics and some pranches of nnturcl science
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into one synthesis, it is well to khow whe ther there

is ony psycholocicrl predisposition on the »ont of the
punils t0 accept such o grouvning. If, clco, w70 om
three different trectments of 2 given study-oren be

¢ ontemplated, there will be ~n ndvantace in knoving
whether the difference of degree of the punil's cbilitizn
in this area are simply explicrble in terns of gencr-l
abikity or whether some distinctive mentol focto:r =ecias
to be operative in this field. In short, the exrminction
of the findings of resenrch into the relvtions hetuccn
semolastic abilities may be of great help in orjraising

the curriculuwn to 7ive both flexibilitly cnd coherence.

-
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curricﬁlum about a central core; for whichthe Encsiish
subjects should ser?e.' The MNoruood Committee, n~lso
abproving mutual interpretation of subjects, friled to
find any single princinle of curriculum-unification, ~nd
stressed the fact thot the important thing to intesvaod
was the personality of the child.
Certain writers have advocated the construction of
a basic course or core composed of subfect crens covering
the moin fields of human thought and cction, to be
supplementéd by optional studes. The cdoption of such
a plan necessitates grect flexibility of orgonisction.
The options might consist of further study in some aren
already treated less intensively os part of ¢ he drsic couwse,
or they might be entirely new subjects. In cny ¢ose,

spied treatment of the scme subject- arec for different
groups of pupils appears to be desiroble; involving
veriation of time-nllowance and syllcbus.

Howevsm. -Dis aourse may be arranced, to e~ch
pupil it should be cohcrent and should be éeleVQnt both to
his personnl needs and to those of the comu.unity.

The considercble agreement shovn cmong oi'fici~l
and unofficial bodies ond individueal educationiets on the
nature of the basic subject-areas goes far {to determiine
the contents of the synchronised coufses su;;cested in
Chapter 1. The investigation of the relations between

scholastic abilities will show vwhet psychological support
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there mey be for the subject-groupings vhich

have been suggested.
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must be reviewed in order to decide whether, nnd i so in
what form, this hypothesis is tenable.

The investim tion of the relations betueen ohilities
has usuclly token the formm of an onnlysis of test-performrrc es
The c orrelations betvwcen test-scores have been coxputed cnd
these have been exnmined to di :zcover whet linkaces between
tests misht be revealed.

Enrly investigotors such as J.lLcK.Cottell (3 Cottell
1890) c.\issler (3 ‘issler 1901) and H.A.Alkens ond
E.L.Thorndike (3 Aikens ond ~horndike 1902) applied mentol
tests to students mnd found but slight correlntion between
them, though Wissler found considerable correlction
(.30 to .75) betwecn the different subjects of his tesiees'
college course. Professor Charles 3pecrmrn, considering
college students to form too hoflogeneous 2 group to exhibit
a wide scatter of intelligence-ratings, vorlkzed with groups
of school children. In 190L he produced nis mowentous
paper 'General'lntelligence Objectively Determined c~nd
Measured', in which he declared his discovery of ‘hiercrchicnl
order' in his tebles of correlotion coeffieiento. This |
he interpreted aos being due.to the different tests ‘meing
saturated to different degrees vwith one Genernl I~ctor,
_which vvas the souruy of all correlation bstuveen the éestsg
except such &s micht be engendevred by close sinileritics
of form or content. The d egree of independence of eanch

test was represented by its degree of scturation with o

L2,
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ip Cyril Burt's early work, as he himself
88YS, gas chiefly directed tow~rds showing thot the
"highest common factor was exhibited", not only (cond not
most clearly) in the simple senéory processes; suen g
Cattell and sSpenrmnn had tested, but also (end s%ill inore
clearly) " in the more complex mental processes, especi lly
those demanding logicnl thought" ' (2 Burt 1SLO, fooftnote
Delto) o His tests applied to schoolboys led him to
report the apporently large part played by cttention in
the application of intelligence, andeconcluded .. it 1is
one fenture or function of attentive consciousness in
particular which forms the basis of Intelligence --
nemely, the pover of readjustment to reletively novel
situations by orgrnising new psycho-physicnl co~ordinrtione’
(3 Burt 1909, p.158).

speormon and his associntes contiﬁued to develod
the theme of Two Frctors, seeking both to cl-rify the
presentation of their theory and to devise ever imors
rigorous tests of its validity. In their poper on ‘Gener:l
Ability, its Existence ~nd H~ture' (1912) Hext ond
Specrman stated (p.79) that '2ll the fhcts indiccotie
unanimously, that the correlation arises through ~11 the
performances, hovever different, depending nertly on &
Gener,rl Common IFacLOr .o .o The frct of correl-tion
existing betwean quite different intellectunl performnnces

seems to be Pfundementolly indéntical with the foct thnt
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The linbilaty of the corwvelations to ‘scmpling erron’
rendered necessary soie test of the closeness of ~~tisfr-ction
of the tetrnd criterion vhich might show the existence of
a ‘pf. This test wns provided in vorious forms by
fnearman, working with Hort ond Holzinger. In their 1912
peper Hort and Spenrman proposed the correlotion of coluns

of the metrix of covrelotions derived from o bofteny o tests.

In later works (e.g.2 Specrman 1925 ond 1927 b Appendix)

two other criterin vere put forwerd, nomely, the stond-vd

error of the individual tetrad difference cnd thct of the entlre
distribution of tetrnd differences derived from the correl-tion
matrix. svearmen recowiended in ‘The Abilities of [anf

that the histogrom of tetrod differences should be comcred
with o normal distribution of the scme nrea nnd sticndrrd erm?or
(op.cit.mm. .42 - 1L9).

'These techiiques vere used by vavious voriers tc tent
the exiétence of g. Brown had, in 1910, appliecd psyehclocic«l
tests to six groums of school boys ~nd girls nnd collegse
students and had failed to find hiernrchiccl order ( 3 3row
1910, p.313).Hort ond Specrmon worked over the dotn of 3Bromn,
Thorndike and other investigators, clniming th~t thein inter-
columnar method showed supvort for the Uwo ioctor Thecay
(2 Specrmen 1912;. Tventy years loter, Brovwn nonlied the
criterion of the stondrwd arrvor of nll the tetrnd difTerenccs
to some of his 1910 rerults (for boys between 11 nnd 15) cnd
come to the conclusion thnt they did, in fret, ‘*sunpoxt the

existence of n centrnl intellective factor (g)' (2 Brown 1832,

L6,



Rl B S — ] o~ . o - o e D
Tile dupin YA peried coae vnwess womc oo LT

[

o]
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The coming into prominence of gréup fretors une
nssisted by the work of Thomson. By mecns of ~roificinl
experiments with playing cards <nd dice he censhrusied
Ttest' scores vhich vere the wesults of pre-rii nred 0VeP-
lapping group frctors, and was ~ble to shou th~£ the
various Speormon criterin could ~11 be soficfied T ishout
o g (2 Thomson 1916, 1920, 1927). He clsc sroduecd o
theory of his own vwhich wnrs bound (in spite of origen'a
own denial) to appear as o rival to Sperrnrn's thecry.

mhomson's Scmpling Theory conceived the function of

[

test to be thnt of s~mpling innusercble bonds in the
testee's mind; differént tests nnde differert selections
of memt=) bonds; positive correlntion betueen tests could
be nccounted for by the overlen of their selections of
bonds; negntive correlation could be rccounted Fo only
by postulcting nesctive bonds or interference foesone in
the mind.

The existence of grades of difference betvcen
correlation coefficients “(whether truly equ-l or nodh)
would, Thomson considered, render inevitaoble o tendeney to
the possibility of hierarchical crrongexent. The et
thet correlrtion coefficients do not, in owr.ctice, tend
t0 mero but ~re usu~lly positive, uns tolten to 1idly

"thet interfevence foctors'omons the mentcl bonde ' rme in

the minority® (4 Broun 2nd Thouson 1925 —%,.7.93, 199).



ith this view of mental functioning, Thouason wos
inclinéd to frvour - group-foctor internretotion of
abilities and %o cnst doubt not only upon the sene:cl
fector but ~lso upon ony postulation of oroup frctors
which seemed to hnve only o maothematicol bosis: the s-oe
mensurrble result could be obtained from on infinity of
causes. (2 Thomson ond others 192L: 2 Thomson 1935 ~,b, ).
Psychological evidence must be colled in to support the
mathematical. It was the cbsence of group T-ctors
which was, to Thomson, 'the crux of Professor Sperrnacn's
theory' ( 4 Browk nnd Thomson 1925, p.189) (Cf,2 Thomson
19272, p.235).

Spearman's reply (2 Spearman 1927n) wes to the
effect that , on the contrary, his school could’cl-im to
have originally discovered group factors', but th~% none

bf cpprecicble megnitude'could exist when the teirnd

criterion was sctisfied. As to the pssibility of o
lerge number of overlapping group fcetors operating
rather thon one genernl fuoctor, Spearmen cosserted thet
both might co-exist and referred to the possible composite
nature of g itself which had been noted in his very first
paper on the subject (2 Spearmnn 190L) and repnected later
(2 spearman 1912)%

In his 'The Abilities of xan} of the . rme veor
(1927) Spearman gave o technigue for calculnting 'specific

correlation' i.e. the correlation of tvuo tests due to

490 '



foectors other then g, by mecns of ‘refevcence v lues’,
i.e. correlations of thetests concerned with other tests
'‘distinct from e~ch other as also from the p~ir under
comp~rison' except throush the medincy of g.(2 -pemmmn
1927 b, p.223 ond ‘ppendix p.XVl.)

The time vias Pipe,Aby the fourth decnde ¢f tae
century, for the formulntion of an entilely rew onprorsh
to the problem of mental factows. This vns ~iven in ©
geometrical conception in which test scores vere seen s
vectors dravn fcom o point in senernlised spice; the
factors were axes ~nd the foctor locdings the projections
of unit test~vectors on the oxes. The corf izurcticn off
axes varied from one method of ~nnlysis to ~nother.
With Hotelling n.tests were referred to n 'prinecinrl ~xes'
of symmetry (L Hotelling 1933 r~nd L Thouson 1939 chroter V ).
Thurstone c hose v camion-factor ~xes ond n specific-
foctor oxes for n tests (2 Thurstone 1935 ~nd I. Thamesen
1939, chrpters 11, X, XVLl, ond XV111l.%; thus zne-arn's
trio-factor conception is o specirl cose of Thursoton's,
with v = 1 nnd 211 cxes orthogoncl.

Tor V4 ) onthoconal oxes the welriicns betueen

individunl nbility-measures, frctor-locdinss cnd irndividucld

frector4pensures ~ve given in mntrix notrtion vy

M=1LF ... ... (5

where ' = n % II mrtrix of cbility-ilensures in n tests @ I
individu~ls;

(44}
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L =nx (v +n) astrix of loodings of n pedha A
- (v +n ) fretors.
P={(v +n ) x ¥ uctrix of fector-mensures in (v e D)
Pactors for I individuals;
and, since the factor-loadings ope direction-corings;
: \
12 4 1% 4 s 2 -1
11 12 (v +mn) ¢
2 2 ﬂ
12 +:'. +c°ooooe+ ]. = J_ \
21 22 2 (v +n) ) 73
ﬂ 00006\ /
\
etc. to <
2 2 2 )
1 +l dnoa e 2 o = 1 2
nl ne 2 (v +n) ‘
where 1 = lonrdins of test of -bility i with Tretor .

1.3
(c. b boanerville 1929 »,76 enuction (7-% \

L

Tf the Fivst v fretors ave the com.on Frobors (2cw

which sowe of the 17z mecy be zeno) the remrininl 0 Tonbon.

will be goecific and therefore Tor erch ele.ert of the
atrix - all but one of the 1's ccrrespondiny o thrre n
factors nust be 4ero.
mae correlotion of t© ¢ testt of mbilitier o "2U D
ig given by

Corz—‘ = 1 .-I L 1 d e 0 . ]. 3._ 000000 (7?9
ab el bl c2 b2 ov Ay

weraprdine the Ffivst v factors as tng common PoaborT,
() ~—

whis ecuniion internrete the comielotion soe?fielont 9 TN

cosine o the =n<le betvueen the tvo test-vectcrs comcernc

(

£. L som-erville 1929. p.76. equetion (7°2).) °

S

(9]
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Thurstore's tecnnigue of comdutation is on ertension
of & method uscd ecplier in a study »y =i Cynil Rurt

Burt 1917). ‘that he does, in effec is o tmect Tin
(3 Burt 1S17) vihat he does, in effect, is to trect i

matrix of correlations ng o series of superimrozed

hiererchies, extrocting, one genernl foctor nTizy» ~notice

*b

until no more sirnificent factor locdin{y wemrin, Hince
each comuon-factor axis passes threouvgh an avers-e or centoid
position of 2 system of unit vectors cerresnondin:, Fl,8TG,
to the given corielations, then to the subse_vent 2esiduvniiyg
Thurstone calls this method the 'Cencroid 1ethod’n

As essenticl sunolementery pavt of Thurstons}s
technidue is to wotote the reference frome 07 coru.on-0oar
axes into msycholorsically wmecningful nositionz. e destinsd

ds necessoRily o

9

Hotelling's method becouse (1) it le:
negative loadings, (2) its ‘principal sxes' oie fresuently

difficult to intesmivet wsychologicelly, and (3) rn clicreoibion

'

in the bettery elters the position of the axes (3 Thuwcthene

o

1938, pp.90, 91.) Thurstone secks a configurnti

¢
e
&)

factor axes which gives positive or Zero lordings: he xzedE

it orthoponal unless psychological internretniicn necessXicten
that the cxes should be oblicgue. His didecl of ~L1 vositive
lo~dings with at lenst one zero for e~ch test e ccolls

'simnle structuref

(2 Thurstone 1935 ».p.215L, 154 and 3 Thurstone 1938 ym.,.8,

109 719 73)" |

The most extensive opnlication of this method (ow,
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indeed, of any method of fretor cnclysis) is deseribed

in Thurstone's "Primecpy lentcl Abilities? (1938) .57
neycholorical tests were applied to 200 students, “ho,
apart from sixteen vho viere over 25, roncged in ~ze Tron 15
to 25. Rejecting os insignificent 21l foctors hovihg
loadings less than 10, Thurstone found no senew~1 frchor
but the Tollowing sroup Tector§:

S (visual or spatial) in 13 tests - influence noted on

Syllogisms about relotive cges ~nd on Verhol Jleesilizcotior

P (perceptual) in 9 tests -~ "o foeility in perceiving delril
that is embedded in iwmrelevant metericl® (p.81);

N (number) in 8 tests -- 'Occasionzlly this ~bility is
found to be extremely consnicuous even ot tn ecrly
age, »nd it seems then to be more or less inteneniens
of other nbilities ... Cf interest for this »1eklson
is the frequent occurrence of considercrble nent-l
abixzity in the wverhol factorrs combined vith Theld aeenis
to he a blind enot For nuwericel snd loricel =sl otiong?
(p-83j;

V (verbol rel=ations) in 13 tests -- ‘concerned vith iders
and meanings® (».85);

o o

W (words  in & tec<tr - "fluency in deecling " ith {(=inilc

N

and isolcted) words' (p.8L);

—

(memory) in 5 tes

cr

S5
I (distinguishins o »ule or princinle For e~ch iken of
test) in 5 teste .. Number Series most Mihly scturcted

with I;



Y e

R (restrictive problen fector) in 7 tezts .. hi-hest
caturation in Arithmetical. Qeasoﬁing;
D (deduction) in b tests .. hizhest saturction in Fclaos
Prraaises aad lersoning.
Thurstone thue cleims to have evolved ¢ tcchaicue

o
.' .

capeble of demonstrating the existence o cny pottesn O

mental factors and %o have cstablished, ny its vse, nine
primary abilities (of which S, I end V were clwecdy
universally accepted). The foctorists of Sneommen's

school claim to possess in the tetrad critevrion cnd the
partialling formuls of Yule on snalyticol wmetnod vhich not
only makes vnlein the dominence of the centrel intellective
enercy but also illustrctes by its discovery of group
factors the épecific uses to vhich this enerrcy w-y be out.
But Burt, thouph nccentings the foctors, i1l not ~rres
with their interpretation by either Thurstone or ine
Spearmon groun; he says of fectors '..ther rre no% Rh eI v i ahid
abilities" , "unitcny treits', "uental boners.on generoiest,
They ore principles of classification descrinhed by selcctive
onerators.® (2 Burt 1910, 1.227) To him ‘Fcetors

specify not unitery cuolities but systenntic natterns;

call the mind ond vhat we veguely cell its environment;
i.e. they specify systems of melations betleen tUo sets of
relational systems'. (op.cit.p.251). ‘honson in 1949

wrote ' I myself leon et the moment more tounwds Soenzinon'es

5L,



g and his later groun foetors thaon I do o Jhuws stone'
since they seesn to me more in accoxd Uith the iders of
my ovn Saumling Theony. On thot theory g is os it vere
the whole mind, =nd tests cre part of g, not & p-re of
the tests. And were thet mind entirely undilfierentis ted,
structureless, g would be the only feactor we nced. ..S
the 6omplexity of the mind, ond the complesity of 4he
upper brain, is orconised (partly by the ncturins of
hereditcry bonds, meinly I fancy by educesion ~nd 1lile
and intergrated into 'pools™, "eclusters', call thean whed
you will, so additional Ffactors, cdditional deserintive
coefficients, awe needed. I seens to me nt Drcsend
wise to retein one coefficient to express the zener:l
depth starting from which the intesretion; the decnening
into subpools, has zone on. But I em rot wnre, ond
think the wiser course is to avait further nroers o
workers in Thurstone's school’.
(2 Thomson ond othere 1939, p.l1l06).

It may be concludes, then, that desjite the
rivalry of severaol Toctor-concepitions anc the exi<terce

-y

of numeous metnods of ~nclysis, there i  gencral
tendency to0 regard test-performonces as relote J TO one
another in distinctive nroups. Whe overall luurn;e
attributable to one ceneral foctor is o motter of dispute,
.

though the ideo o the ‘central intellective ' is

suggestive as the storting point of mental develooment.
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The hynothesis of severaol distinct chilitizeg
rather than o single senersl ability, pmsested by secondryy
school children, should be e xamined. If it could ™e
established thrt cuch abilities exist ond theot they e
associnted each with sore recogniscble br-onch of scheol
activity, this vould clarify both the clessificcticn o
pupils and the creongement of school subkjects in
psycholosically linked groups.

In 1904 5péa?man announced his Theowry o7 T.o
Poctows, which hes been the subject of much experi.ent;
several different criterin, ond considercble contrevewsy.

Teon
Accowiing to thisk’co;relation betueen teshs sxisne 08
a result of one and ohly one factor comuon o thaw -= {th2
general factor g. It wes soon discovered thwt n nected
to be supplemented by ocroup frctors comrion to =oile, hub

not 211, of the tesis of o piven battery.

=3

Y«

3

Various investipgators now begon to weport thel
findings of~group frctors, such as the nudber Tctr (n)
the verbal factor (v), the practicel fretor (), the
space perception faetor (X)), and charccter nnd terpercuent

fectors (W and ¢), »s well as new genex-l Tactors of

-3

perseveration (P) and oscillation (0).
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thomson showed by ertificial experimenss th-i
the "hierarchic:l Crder® of coreelation cocfficients,
which was supnosed to demonstirnte the onerction o7 ¢
single common, general, factor, was obtoinrble throvsh
the existence of several overl-»hoins group Toetont.

His oun concention of mental sctivity wos exprescsed in
his Cemmling Theory.

A new tceinbique of fecior anclysis, bosed 02 o
geometrical interpretation of frctors ~ond using «~ [1eH5N0G
of computotion due to Burt, anneared sbout 1930. the
best knoun, end perhaps the most effectivegfofm or thice
new technique wers evolved by Thuirstone. “hurstone’s
method malies no assumptions &s to the generclity or
restriction of factons, but seeks to estonlisgh o ' ciimle
structure' of factor-nxes, if possible ortiocfcnnl,
avoiding nezative loadings ond maoxinising the nuher of
zero loadings. Thurstone hns used nis .;ethed in -,
very extensive wesearch to Tind the numher, wewhol ~nd
space-percention and six other group factors.

Different frctorists mointoin diflferent concentiong
of fnctors. hile Thurstone speclks in tewiie of Huinrmy
cbilities, Zpernrmnn's schood refers to menttl enency

whose central fund is g and vhose Avenues of dicsinosion

[ ]

are the specific ~nd groupzd rhilitiec coresnonding 4o

speciric and group factors. Thoneon wrersxds o 08 the
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In o second investigntion, working vi%h children
of the some npge-nrnve ( 7 %o 1) dprun fron Poun
elementnry schools, Cnrey 1noewm00“re1ﬁ ed the excain Licn
marks in school subjects of cbout 500 childfen.
Unfortunntely, the investigntion urs mrowraed My vomiahilisy
of the populrtion, as before; she renorted Th t %ne nu bz
trkine the excminntions in Geogr~ohy, Fistory -~nd
were nuch smrllez® th-n the rest.

Cnrey Tound th~t subjects Tell into three
closely linked crouns :-
(1) Geogrophy, sicience, History. Arithuetic:
(2) composition,Readins, €nelling;
¢3) “witing, »~inting, Meedleucrx;
The nereement with the correlrtions of *hla
is frivly good. “he motor frictor suzpested hyr 2wl
for (moup (3, is = pastulation vhich ~ rees uith both
sets of results, vhile her smcll verbnl frator (pweon (2))

and sm~ller unncmed £octor (group (1)) rwe rdiigsible

o8 overlopping fretors in mrble L. It is vorta nopine
thet the subjects of the second investigntion Tora ©

hierarchy vwith ~verqcrne correlctions in deci-ermin sequcrce
Q

for the order given, cxeent th i Composition bre-ks the

arroncement with cn verage corsel-tion second only to

thet of @eogrophy: which sugzgests overlep of the smie

6ly.



fretors in both investipgations.

Buxt reported in 1917 the results of tezts in the
ordinar»y school subjects r~dministered tc 120 child .
aged 10 4+ to 12. from two schools ~nd three clogses (either
Stondord Voo Stendnrd VI) in London. vz owder of
decreosing ovewsncs correlaficn wes ng follcue -o-
Composition, Science, Arithmetic Proplems, Ceo moniny,

T e S

History, Recding Somorehension, Dictotion, 7ridvin::
Rendins Sneed, Hrondwork, Arithmetic 2ules, Dpowing, “Iediting
clity (exteocted from 3 Burt 1917, p.52. © Zie o)
The ~greenent of thizs order with thot civen by Jrirey

ts is

a

(second investig~tion) for ~lmost the srme wihisc
close, with Composition ~nd science pliced highly in Hoth
lists ~nd the motor-co-ordinntion subjecte ~% the =2nd.

The closeness of the observed correl-tion coefficients %o -
hiernrchicnl pattern, with the chief devittions (re
occnsioned, e.ny, by o nlpgh correlrtion vetvecn the 10
Arithmetic tests) ‘where, on other crounds, we should

expect them to occur’ induced Burt to ‘conclude thot

performances in n1)l the subjects tested rmvenr o he
determined in voying degrees by o single conion frcton

(op.citen.55),

Burt cnlculated first-foctor locdinzss by the
summation method (described in 3 Burt 1917, footnote 0.53
and in 2 Burt 1940 acpnendix) crlling them corvelotions uith

the 'Hypothetic~l Genernl Prctor ' . He 7ound these to
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ngree very closely tith the rveracre copvelrtl.ns of
the tests with te~chers' nirrks for ‘Cenerrl WGvartiarc 1

Ability?. smoller cgreement wos found bebtucer vhe

frevor-londings ~nd the correlations of the teabha vith
tenchers' noelis for ‘Genercl Intellirence’. ARk

concluded ‘ve m~y, thervefore, identify “his hwothetin~cl

A e

genernl fretor vith Genernl Fducntionnl ihilitw: <nd soncluo

provigionnlly thot this canrcity more or less dethenr ines
prowess in ~ll school subjects'. (op.cit.n.55".

He found it recessary, however, to exml in th»s
existence of the too lorce obsgrved coefficients dy
postul~iting groun ITocetows. Alter popti-lling ovt the
genernl fnctor, he found 25 out of 78 specific corvcl-%hig e
to be significont (with 9 of the sifnific~n% ones ner-iive,
and so relnted s to suggest thot Grouns (1) ‘withaetic 1,
(2) icauel, (3; Linguistic, nnd (L, Composificn [irelwiin-
lMistory, Geogrophy, Science nnd Composition) {on.citem.:

Referrine loter o tﬂlﬂ ctudy (in 3 Bu»t 1c39, OOJT\
Burt sugpgested the follovingy fretors, with the
aeccomponying comaentsg -
® (1) ~nropithmetic~l Fretors

(2) ~ monurl freton
(3} o linguistic or verb~l frctor, whick m~y perh:ns

be senarnted into tvo times -

(n) ~n element e or verbnl ( os in recdinz
and Spelling_)9 ~nd

66
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(b) = litercry o» inform~tion~l ( ~s in
composition ~nd essty subjects).

Corresponding to these, it was suggested, vere certoin
convenient sub-clnssific~tions qf children, Jjustifyins "0
some extent the praciicrl tenchern's bhelief in so-c-1icd
“types™, rnd groupins %he moie ~nom~lous cases inGo
inst-nces of sweciric disabiXity o specific ~bility in
this or thot limited direction..

These 1917 results vere coafimed by - nore erhenr ive

-

resenrcn reported iu the second prper just cuoted. iAo

covered tne srme subvjects s belore ~nd voe oonlied, by
similar tests, to 613 elementory school bove of 10 «.
“Burt ocnnlysed ithe inter-correlations by thres different
methods, namely (1) the Group I'~ctor method ,(2) the Ceneprl
¥actor (summation) method, nd (3) the Genernl Pcho
(1emét squcres) method. (A1l rnre described in -~ rpoendix
to Burt®s 'The Trctors of the i:ind'). The tnwee riathodn
yielded nnnlogous results, the only difference in %ne
conclusion from thrt recched by the 1917 rvese-rch heirg
thet the sub-division of frctor (3} surgested “hove ~wmie<ired
not to be Jjukstified by the new data.

£ point emphcosised by Rurt wns whnt he c~llzd the

‘eyclic overlap' of frectors’.. rmonz the “verbal® subjects,

the more mechraicrl (werdine and dictrtion) seemed %o
form one cluster, ~nd the inform-itional (composition,

history, geosrephy nnd science) ~ decond, vet one of the

recding tests wns not so closely reloted to tne other re~ding
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test o8 it wrs to cormosition: s nil-zly, scienne Tell
almost rid-wry betveen the informaitiontl sroun o =ubjcets
and the -~rithmetic~l gmoun,rnd vrivinge clmest midevwoyr
between the verh~l gmoun -~nd the m- nuatl. this nhenc..enon
(vhich renppecred in many other trhles) I desiznrted
"ecyclic overlap'; ~nd it uns noted th-t, il the ¥ _woud
fretors™ themselves overl-nped (-s this fe-tu-e sesinve 30
inply), then the divisions beiween the vorious Froun? ¢’
tests could not be very sharply de-~un'. {3 3ush 1030 5,52°
These v rious findings crne fwom tests 3)iicd 40
childfen between 10 + and 12 4. It ie of intzrest nd
concern to those enroced in secondrpey educcticn 20 ow ol
the relctive roles of genercl educntioncl ~bility ~nd the
vorious group £rctors uill be ns the children cwow oldel
Burt hns soid thoat the 'rel-iive influence oi <0 1770
genernl dnpacity is ;re-~ter in e-rlier yeors .8 conurroied
with l~ter' (‘'lient-1l ~nd Scholnstic Teats’, 0.255, repe iad
in 'The Fretors of the 'lind
in 'The Rducortion of the Youns _doloscent®, p.132, nd
hos tcbulnted (Trble I, 1 Bust 1943) the pencent~oe
contributions to rent,l test vonri~nce vhich ho ~oline

~s due to Cenernl, Verb~l, Arvithmeticrl ~na [ 27-" Treitors

ot vorious cges, s follovwr -



TABLE 5. BURY, @ CTC SONIIBUNION~ 00 TSP V/2T I0W.

Foe tor, ice 8.« e 10 ¢ e 12w
(1) General - 52.1 35.6 27 .8
(2, Verbal 7.3 9.3 10.7
(3, Arithmetic-l 3,1 3,0 13.L4
(L) rnoal, 2.5 5.9 5.5

I these ficures may ne tnken to indic~*te - tendency

=~

which continues beyond the cge of 12, we m~y e:pect the

“

influence of gzener~1l ~bility to decline ~nd th .t o

CPTUD
and snecific ~bilities to incrense during the yve e 0oX
ndolescence.

In 1934 Ir.J.B3.2ussell reported - follov-un eaguily
designed to show ' the relntion of intellecturl,; teuwpcr-ment-l
~nd other cunlities to success ~t school'. Tn his nonar
Russell showed the simil-yity of T.. ponkine for 28 punil

in o Junion &cholarship exrmination to their fin~1 o-der

o}

nfter five yerrs in ~ secondnry (grﬁmm:r,échool. Theoe
pupils were divided into two grouns, 16 ~ttendin_ one
secondary school rnd 12 n~nother. For these children (- nd
others for whom other comp visont vsre mode) © record uog
kept both of scholastic prooress ond of chcrreiter ~nd
temperoment rssessments mrde by their teonchers. this
record wns usedghtogether with the pupils' =chool Centificrhe
results, to determine n finnl order of the children concerned

in e~ch school. IT the influence of genercl eduction,l

cbility aond, therefore, presumrbly of intelligsence
7 9 & (@] 2
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nrogressively declines we should not he surnrined to Tind
wenl correlntion between I.3. wonkings nrde in 1925 ~nd Pincd
orders m~de in 1930. et was ~ctunlly found; holevars,
wos thnt for the 16 c¢hildren in the Tivst gvoun %he » nle
difference was below 3 Tor 7 of the childwen ~nd 5 o -0
for only 5 of them, vhile for the second sroun ¢7 L2 oRild s
the ronlk- difference mos helow 2 o 7 of them ~nd 5 0 w0503
for only 3 others. Crse studies gsiven by ussell wcov ol S b
i

ecch larce »onk discreprncy between I.7.nnd fincd owien

vos 5ccountﬁble in terms of stwons or wenlk ch irretre -»ad
temperoment trritco. The correl-tions detiezn The Lo
renkings vere civen s 0.56% 0.115 Ton the firet oo g
0.5L k3 0.137 for the second.

Russell nlso coumwrred the School. Jerti®ic-te w»asulto
rlone with the I.7.5 of the 52 childwcen vho croe wi4 i Tin
full investipgntion ~nd vwho completed thein Gchocl Gewiiia Jo
course ~nd took the exrminction within the Pive we-wl.
Here ngoin he found ~ mrrled corresnondence, ~nd - cupr-al- oion
of 0.53 * 0.065. LG othe s~ie tline he hed to nole Lof Ahces
punils of the lowest I, . .seoun (100 %o 109) ~cliecwcd ooulis
in their 3jchool Cextivic-te ex~min-tion comp:»~bls iih S0 2
of the I.”.zroup 130 to 139, nll three beinr hi ™l o-ga0d
by their te~chers fon Persiétenceg to for Profowrdncas of
Cormprehension ~nd onc of these md the third o=  ttention ~2d
fuickness of Jomprehension. Lgein, 12 supils in
up vere rergrrded ~g sulficiently inteli.icent to cnter vpon

o secondrry course but £riled to sit for the ucho0l Seltificet
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Comp rine these correl~tions with their stand~rd eln0:?
2

Engllsh L-nocunge, French ~nd Enpglish Iiterature to he .Cie

we ind those for lLothemrtics, Add. ~Ehe,

thon thres times their st nd~rd error, vhile tant fon
Wistory is rather more thn 2 S.E. for Physics=—nd-C"aaiiny,
Gceography, Genernl dcience rnd L-tin betwesn 1 T.h.Ra 20 L
and for creek lmost ex~ctly 1.S.M. dYence, Lthgae Jizurch,
show r~ definite rel-tion between the intellirence Heet nd
six of the subject tests vhile the connection Tor thz
other subjects is uncertcin, chiefly due to smllness or
populaticﬁo

The order given by liockes's list is, on tine vhole,

not surprising in view of Qnwey's (T-ble L) list mnd h-f

ot

of Burt (History finding © much .over plrce in the Lints o’

both Buwt nnd ‘orkes thrn the le~ding nosition ~crozced

by Corey). "hat is quite suwprising ~bout *ole A ia
thnt T~tin ond Greck - we tooether -t the DOVTOL. T ALl

be rec~lled th-t Glnssics herded me~zm-~nts Llist (T ~Le L),

dye waas

"his unexpected result serves o noint -

-4
~
on

firstly, th~t no v-olid genernl result con be induced
one nrrticulsre ex~imle; secondly, ~md conve sely, tThe b e

gener~l »ule must be exvected to ~oply inm ercen individe L

ense. In other mords, investigntions cenccrnirs e
ment~1 factors -nd =tbject-link~res in schocol wOI LGRG DN2

]

s widesprecd -s nossidle 1f their findinzc e to arve

wide ~pnlierbility, but such videspresd resereh wWill not

72.



nbsolve prrecticol terchers ond ~diinistrntors froi
minute observotion of the peculinr needs o the cnildren
with vhom they h-ve to desl vhen m-Xking their cn>lic- %ions.
In 1939 mi~»y Ormiston renorted o reserrch in
which she hod sought %o discover hot mentnl frciors ere
operating'for two groups of childflen taking Junior
.Scholnrship examinctions ~nd one group tnkine -~ sghool
Ge@tificate exominttion. Her wmetnod consisted orX four
parts i-
(1.).20 osychologicnl tests were npdplied to 100 elewent iy
school children of 10 or 11 ~nd the resulin

S

an~lysed. '#eom this ~n~lysis it wes hoped to
£ind the f-ctor lo~dings of the tests used, ~nd
ultim~tely to find tests highly lorded viitn the
frctors detected which viould be zuafficiently »ure
tests of these sme T-ctors ~s to secrve 'L ~vis

tests for rotations for the resnective fctors's

(3 orminston 1939, p.p. 165, 166).

P

(2). A nunber of these tests, including ths ~xzis tents,
?ererfppliéd fo ¢ ~ndidates for the Junic™ Hcholr2mnin
(during the vieez before their excninction) «d fo2
the School fertificate (during the week ~fter their
exominntion).

(3)- The test scores cnd excmin-tion wcrks (cbi-ined

1~ter from the nuthorities) iere inter-correl~-ted,

13,



















been ontcirned in iuo ssprrote ~n lvoes, nonely, of
Longurce Group ~nd the tuamber Guooun. hy thesc .o

sepornte £ ctors should be identitied uwith e~eh obhew ie

nov ¢len. There seems to be ~s riuch »Pecgon 4o ¢ 11
the L-tin-‘rench f-ctor 'x' instend of 'v' --d G0 idenitliily

)

this new x with the x ~Tfecving the mrthen-tig: 1 oz isets.
Of § Ovmiston srid thot it mipht be Qsome snceind foctor
which is involved in tronsl~tions to ~nd Froir - Poredrn
drnpunme !, The necntive lo~dings in v vere i-nored
except to cefer to 'the ~bsence of the S0 Hewacd ygrn-1n
factor' feom Letin.  The negrtive lo~ding in o o™ %

( -.266) veceived the comtent 'irt is shovn %o he indenendent

of g' (o».cit.n.220). One is left with ~ <trons impuoscion
thet 'rotrtions to ~xes gsiving cositive lo~dinme, ith

interpret-tions in terms of ch p cterictico nozTe” Ted Ny
heavily londed subjects, might heve aoiven - ey GilTenent
pnttern of fnctops ~nd lo~dings.

In her sun?qry-CPmiston onve S oas the fretor contuinhutins
most to success in school work in <11 subjects coarilered
except wrt, with x (. chrrreter fretor) sacond in iumort-nce.
Her estiimnte of the rel-tive impori-nece of :11 the £ ectorn
nomed, mrling for success in the 3chool CQevtifics te

=]

exomination, wocs rs follous :-

TABLE 1b. ORIISTON. ELATIVE LIPORTFCE C 1V Gnens (s2vres)

o

co

v

g

g : x 51 ; n
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BV-lues obtained by ~dding the positive lo-dings Tow
ench fretor).

These results sucgest o grecter aunber of oper-iive
foctors 1t the School Jertificnte strpe thrn ~t thet of
the Juniom Schol~rship. Both this ~nd the incre-sed
relative weight of the number foctor rsree with the findiase
of Burt quoted nbove (T-ble 5).

The import~nce of chrracter cnd teiperninent in

sch ool work, plnced second to g by Ormiston, is in ke-opin:
with the work of Russell, reviewed ahove. He found thot

'Attention and persistence .. are of undrment: . iumort-nesf

and that‘® yider differences™ between the Fin-l Crder ~nd

the test (i.e. I.7.) rre often due %o temperrment l o» herlth

factors?. (3 Russell 1934. p.31L1).

Dr.H.G.Stend h~d come to o more definite conclusicr
in his work of 1926. ASs o result of scholrstic, nent-l
.nnd motor tests 'md chrrncter rotings by their te-cher:,
eﬁplied to 235 boys rnd 25 girls between the ~res o 1L -nd
S5tend found ~ centr~l morcl fretor, ~cquired -~nd ¢c-p-ble of
development, supplewenting o centr-~l emotion~l £ ctowr ~nd -~
generanl intellectunl frctor, both innztef Tis nethod wes
to note the nverrpe corielntions betwesn » irs of cmouns of

tests ond »otings (ment~l, seholostic ~nd chrr cter) nd o

note the cffect on c-ch prir of popti~iline out the +-ind
group, t2lso to correlate the motor ~oroun vith e~ch o the
others. His comclusions on the rel-tione of the first

8:'. o



three grouns, le~din; to the fretor-postul ticz, ~luendy
cuoted, vere ( 3 te~d 1920, p.2C7)
'(i) Thot whetever Frctor (or frcuowe) couses
the correl-tion between meni~l ~nd schei-giic

rbhility, such f£rcvor (or T ctors) dosc no

b

o

enter into "ech-rrcter'.

(2) Thot whrtever fretow (o@ £oectdrs) euses the
correlntion between scholnstic rbility ~nd
chnrrcter, it is pr-cticrlly indenendent of
ment~l chbility.

(3) ™hat the correlation between ment~l ~Bility
nnd'chér"ctpr, is due entirely to the corel tion
ox eﬁch with scholastic ~hility'.

tend wos guided to his conclusion ~bout the develonmen’ 2
moral f-ctor by the nwrevious work ol Dr.W.'ebb ~nd
Dr.J.C....Grrnets. ilebb, vorkin, wit.. shtudents (£ N
rvernce ~ge of 21, h~d found ~ genernl foehomitieh Me
called ‘nersistence of motives' (the 'will® #-cior)
(3 webb 1915) ~nd Crrnett, working over Jenb's ndenicl;
hnd declﬁred the existence of o frctor ‘ecleverness' or -
"tendency to associcte by simileeity?, vhile wme-n-ming
sebb s fractor 'murnosefulness' ( 2 ~rornets 1919).

rhe motor foctur -tend found nrosrescively to
diversge £ rom the west excont for one ~ddition~l zrovp oF

17 secondory (pv-ixiny)school boys of 1l to 15 yerowes, o
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result vhich ~rreeg vith the enrlier findings of Uowrey
. oend Burt.

It seems true, then, to 3wy th~t while recnen-l
educntionnl rbility (of »nther wider connot~tion tarn 'zesewn 1
intelligence’) plrys nn import~nt rol® throughout the rires
@ivé verrs of second: iy school life, other frctonrs, not 0%
first noticerbly nresent, come more into protlinence in
the 1l~ter stopes. Wot only do the number , verhrli nd

snntinl fretors develop, but others, like thc N RRoT 1y

R
s

linguistic y of Cwmiston, tend to ~nherr. U T ERLIONT,

tenits of chrrrcten ~nd temper ment, with rersi-ience

)
A

esnecinclly imnort-nt, hnve n effect vhich ineis: se” with
the nreging of tine.

These conclusions vwill nou he meinforced ny vriel
notes of two more invcstigotions, Dr.¥..0.0~e, ceeliny
dntn by which to identify specific ~nd group MHilivice;
intevr-corirelrted forn-orders for different subnjactu of $02

curriculum of his orn multilrternl secondnzy school (Iirliec~ld:r

onul-tions veried from 19 to ol nd

|
-

High School). the
no uniforin tendency for correlc-tions to incrense o2 decre &€
fpom one verr to -nother c~n be observed in hin t hles
(3 =ovle 19356, 0».122 to 132). Teithar dods the grounine
of the édbjects VoY ﬂ“rkedly f=om nne type o course o
another. The courses Cfollowed uere:-

' 2, A @ener~l Jouwrse including onc .:odern

Longucge ~nd Ltin.
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B. A Gener~l Jourcse vith one [eodern Toncunse hut

with Hrndvorir inste~d of hLi-tin.

. A Comuercirl Course with “wench (girls only, .

C
D A Domestic Course with no !odern Lenguogse (zils o

r M Wechnicnl Zourse with nu Leodern Lrn-nrze i{hoye)’

(on.cit. p.26).

-nkn were corsrel-ted Tor tipece ye nd o cvenyr

type of course in e~ch yecr, vith the exceonticn ol ccursse

D's bein: omitted in the third veoxn.

Correlntions chovied linkoge bpetween the filloulas

sub jects: -

(1) =nclish

{2) .Geocr-phy cnd 3cience, excent for two Jirst-ve r ' nd

end Histowy for ench form exwert I{ ~nd IT.B:

.

one second-ye~r I formsg

(3) inthemnticnl Subjects, o high comrel-tion hein:

found wherever two or nore of the subjects _withietic,

Algebre

"md Geometry were tolken, excent Tor one

second-yenr F form%

(4) shorth-nd, Wypinz, 3ook-keenins ~nd ‘rithietic Town

the second-~nd thi.d-y=r» ¢ cl-sses.

Crosg-link~re m~y be detected,linthen~tics -nd “cience

tend to be highly correl-ted, ~1lso ilstory -nd fzo »~nhy

ith Geozpr-phy T~i:ly well corvel~ted witn ~11 other subjiccto

except Art.

subjects.

Art s low correlntions vith 11 otherm

The subjects of each group corwel~te nlmost 8

well witihh those of erch other group o5 with one <nother,

8L..



80 thnt speci’ic coriel-tion over cnd -~bove th~t due %o
cener:l ~bhility c-nnot, fron these mesults, be s-id ©o
be morked, excent in croup (3)-

Iwed . H.Tiloon's iavestignotion, neported in 1833, v-s
desipgned to discover ‘Group fretors ~umong bilities inwolved
in o~ -chool Certificr-te examinction® ~nd wos ©
Crmiston's seniox resenich of s8ix yerws luter. They cetheds
of cnnlysis differed from those of Cemiston ¢nd the wesulhe
covered different subjiects. "i4lson crlevl-ted o =lo~dings

by jpeﬁ“nﬁn s veference-vrlues nethod (2 “me~wan 1827H,

appendix p.XVi) s did Cruiston as - first gtep in "o ~nolyecic.

Peal

He then obtnined other frctor-lo~dincs by o comoin-otion oF
prrtialling (Chrpter 3, eguntion (1)), estim~ting ~nd
coleulatine by equrtions (8) ~nd (7) {(Ch-pter 3). T
reference tests he used sets of.subjects civiae e 1) beseod

J.

differences with one ~nother ~nd with the other "ubject,
xeept when finding the g-8¢ tu,.uvon of Laclichh. i
subject he found to given~:irardly hich specific commel- Sicne
with -1l othe: subjccts. . Tevertheless in orde» to obitoin
its g-londing, Jilson rssuned no soccific cowrel-tlon Hetbuesn
English ~nd Geogrﬂphy; ~nd none betveen Eaclish -nd ~wny of %he
mrthemnticrl subjects, despnite results shouinr, ~ftarn the
first tentrtive prrticlling-out of 7, specific comuelr sicn
betueen ™olish ~nd _loebrn, Arithrmetic cnd feowetry o the
extent of 8,7 ~nd L. times the prob-blec crror O ¢or:en~tlon,

respectively, (3 wilson 1933, p.7l. Trbles IIT -3 IV).
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Milzon's investis-ton wes concerned with Tises
proups o subjects. “rks were oh"lﬁed for  ~1l crndid-be
toking thess combinssions in the “lorrthern TUniversitics
Joint [-itriculation 3omrd's Cchool Certificrie errzin-ticon
of (vrenur-bly July) 1929.

The first croun of subjects {371 cnandid-.tes) : ve

Teetor-lo~dings ~s blow (op. cit.n.80).

TABIE 15. ILSON. LOADIIND..  Gue 1.

SUBJECT . | COMIION FACTCRS. HPMCT TG T TN
Te & e, e,

Geopgraophy .756 20658
rrench 575 .29 B 779
Algebrn 591 <708 . 307
Arithmetic .579 L76 LGl

Geometry. 575 «Shil -613

Viilson cttreibuted fretor 83 (mrthemnctiz~l So ternsfer

of methods Tfrom one m-iohew~ticnl subject to arother, “wpe2ed
to expect e, and su-rested thrt e, w~s due to 'enesi-l

conditions brougnt to nl~y in the ex~minction p-pers, nexh 03
depending upon some prrticular trrining or ~ttrintent ox
interest' ‘on.cit.n.82).

For the second gfoup of subjccts, de~lt with g

before, the folloiving fretor-londings vere miven (on.cit.n.d5)
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TEBL® 17. VWILSCY, TOADIFGS, GOUD. 3.

SUBJTO . COIT.ON TCTO2E. EPACTITC 1 OO0
o, &1 _ig ez
English 285 .LL7 . 817
rench 581  .LO3 . 707
Arithmetic . 5L 138 718
Alpebro., .610 .79L. 0
Geomet 1y .838 .210 . 50L.
Chemistry .817 ' 576
Art .186 .556 .810
Hondicrnft .262 .657 . 707

Linknges for reperted subjects nre ~s nlrverdy fownd.
A new linked prir ~»pne~rs in Art ~nd Hondicro™t.

The results for the three grouns nre f-irly
consistent with one cnother, except for the dron in the
g londing of Emolish in Trble 17. YIilson noints cut
th~t '...in =11 cnses but one the v rtinl correl~tion of
the subject with the common oy genernl component is lecs
than thnt with its other elements. Success in the
vorious subjects of the exruin-tion denends more uncn
specific nbilities th~n upon gener~l capncity.' (on.cit.
.106).

Wilson's and Oriston's School Certific-te
investightions viere both concerned vwith the snue oroblem,

but were seprwnted in time nnd involved quite diffevent
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Pupils ~nd difierent ex-aminctions. Added .t those
considerntions, the fechnigues of ~nnlysis, thourh
ﬁlike in some respects, differed in others. It vould me

surnﬂlslwp,thereforeg if differences in thei» Sindin;~

were not obvious. "ilson covered o rrionen on e oF
subjects ond cover=d them more intensively by wene hi.
gome oFf thewu. 2 onot including fiotin filgon vor

untole to detect whe foreicn lrnou~re Pochtor found Hir
Crmicton; on the other h-nd, tvo o his ~n-lz. oo ~ovye

linknce between Znclish ~nd feench which did not  yyeowp

in Cwmiston's rese~rch. Bothr found o0 insaiche
History frctor. Tor both, most subiects weres he wily
lorded vith g, with !»t ~n excention for hotnh. Alson

found ..~themntics ~nd Chemistey to nossess hs-vy s-lo dini~.
hovever, while Orminton's g-londincs for lrgbr: rnd
Geometry were slisnt, nnd science (~part From 3ot Ay
wis o notnble rbsentee.'Tilson's lordings wewe <11 nocidive,
while five of Ovmiston's (includin~ the ¢ = lo din: of
Art ) were neprtive. Omtiston ¢ lrimed to Ffind -
character or attitude frctor, and Tilson surrestad specicd
training or interest ~s the possible basis ol ore (the
Ehglish-History) fctor.

Enough hcsg, pevh ps, been s-id %o irdic-~e the

chief f~ctors which hnve anperred in reser;ch on the

school work of children betwesn 10 ~nd 15 rerwvs of ~re.



There i« considersonle orpcenent in the veorious Tiniinose,

[SeY)

supgoesting o reodurl development of frctoes of Hov o

cornitive =2nd conative-nfrective dnaG. The ¢Oorri tive

foectore which sunnleue t t.e general frcton nry he detechad,

.

as shovn hy the vork of Covey, 3uri,0rmiston ond T-wlz,
os soon a8 the child ~eacres the cccondory 8tne, hou ™ Uhe

next five years ternd to bring these Tactows more Tully innc

and Technical secondriy courses.

e cornitive factors revecled es oneratin, ot the
end of the “chool Certificate couwse (chicfly dve Jo Lizson
end Ormiston) were based, as ¢lrecdy noted, UZON "N DEREYT LR
of a doriratine ~ ord upon assumptions about reference-v . lior
in celculanting o - cnd other loadings vidich rpe rad T0
justify. Accordingly, it seems desizcble that hzu pescrmani
should be undertoien, checking ﬁde v, orln on chiliv-mpelaticns
without rssumin~ 2 o ~nd wvithout assuming beforoh~nd -~y
speciiic linkaore (o» cbsence of it} in the sunjcet~ conearied,

2a0m

duch o meserrcil will be described in the nest o roohen,

-

20.



Pound thet inter-cormelouvionsg

predorotory school ~roun ToOm:

betresn the subjects of o

hiercrchy, with fore

Jusic ot

ea~d ond
a2t the bottoT. Cavey (2915 =~nd 1916, ~xf o
(1917 n~nd 1939) did no% obtain pure hiercrchies with
children of 7 to it ~nd 10

to 12, vesnectively,
supslement o with othen

fepevis Linled ~worl”
of subjectc may be temied

(1) Informntional, including 2rithoetic, v 1oCGar
(2) Linguistic or ritersnwy, 0

- N -

(3) iinnund

Lo s
1, sliZatly lo=ded with o
Burt hrd similerly three mein (wouns; N0°
same as erey's: the ©1:

ot vcs

Arigmleticnld, The areond

enual, ond the third o combinntion o Jvwer's (L) ~F (2.,
The foctors corwvespondine to these fwroupe newe nicw» 7 TULT
to supplencnt the genewrl Poator, whieh he
brocder

W@ LA
I .
thon ¢

and vhich he ternied
Mhility?.

ngneprcl Tduecbions]
woctor—overlon 1

a3 nothad hy both Greey and 3uy.,
Qovy nlso Found thot the estimeted srolt of Pem-lovonce
correlsted high

with both ocial sotus mad
Intellirsence ns ceregsed by

13

o wa
-~ 2ol =hie

-'ﬂ

tencaers knowins the mupils.
19.3 3urt published fisvwes to show tre decline
in dominaxzce of the seneral fector in nen

01 ve i
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vears ond five different courses. An Enelish-Hisys oy
croup, £ Ceogwnphy--cience swoun, o ~themrtics ~eovn ~nd
o gommercial grouo Mhy'be detected, thouch hirh croes.-
correlcotion. between Coosraphy ~nd other subjects, e=oncel -1y
History, is ocomnmon. These specific linkores =@ 0%
outstandins, however, cxcent betwecn methenatic~l v jccts,
"he corrrelotiors of Ant with oﬁher subjects nre execptionati
low.

Two studies of “Hchool Certificete results by sli~Mtiy
different methods ore dve to ¥ilson 933; and CRrinten
(1939). In ~ previous investirrotion Ormisipn ned Tound
factors o, noand v oin Tunicy ficholarahin exnmin-tions, %he
fretors n nnd v emmecring hovever, %o be ~Plectod By ~
*school' frector due to differences of tecchins ~ad ol “he
children's prevallins ~{ititudes. Thesc Toetore amtn
aocin found by Cemiston in her vorl on “chool Jorihiliceic

results, but they verc nou sunlemanted by cddision
factors, linking (1) Easli-h with Hictory (07 & :dc), o~ ed
by Ormieton @ chamnacter ow ottitude factowr, (2 ‘roach with
Letin, rnd (3) Georerhprr, Geometrfg notony ond 2t (4o
spatial foctors). Tileon'e resenrch; covonin thres
ageouns of subjects, 1t. venevitions, »mevecled. in ~dditior
to g, n Tnglish-Fictoey fretor (CFf. Trrle ~nd Coalaohon),
an Ennlish-‘rench fretor, ~ Laothemrtics foctor ~nd Lini~res

between .t ond Ileedlevork and ‘rt ~nd Hondicnest vhich ney



indicate one monucl foctow. As with both H-rle ~na
Crmiston, =he coriel~tions of Art -nd other svbhiceit~ uzwoe
found to he rener~lly low.

The examinntion suhjects chosen hy “filson g
vielding roference-vnlue correlrtions Fox t he estin-tion

of tre =londings of the west, on the proundsn tht thor

2

hed no common element other thrn «, ~we open o cuesHion.

3imilorly, Crminston's psychologsicnl tecte, servin. -«

1 2
rotetions, are somewhnt unconvincing. ew mesaoiren

'pure' tesis of =, n, v, $, ond § ~nd determinins

moking no nrelimincey cssumwbtions rbout the aciurg Ff

the factors %o be e xtrocted, seens desivable.

olv.






Imovm oo Gencv~l selience I onC Genepcl ‘elciace

were ov il nle, hut s moay eomCidrhes tool

fipst pwer the second vins ipgnored).

o cormiz-nce nhws bezn toen, in citer groun, of

whether #ie condidntrcg cooe fronl - boys' o < oire

’ - .

nor of whethse:> other subjects were trken 1
those beinr investi- ted.

Mo sets of subjects were chosen
incrense the r-nre ol e Tesencr. ey
overl=n to the extent of five subjects in

(1) to note corwohorniion or veriction or
frcn one =zet to the othewr, ~nd

(2) to ~osist = tor interpretotion by no
of subject wori~tion on the 10idings'
camon to the .o sets.

the nresent investizntior is on ¢

nofasd

in ord

Zoete.re

tin s

]
NG

o]

or franonn

EANCIRE LY

)

L I
2T

out hou different cuhjects mre lin'zed into i

and, by wecsurin. ths degree of linrngce, ©to hawrrd "n

interpretotion in torms of mentol frctors.

(S

T

hes

consequsntly heen conaidered neces=cry 0 choose frouds of

pupils who were hororeneous °s rer rds cex

a

~nd,

os posnible, the tyne of school course folloviad

school stnoe wecchel, with nge ~g nearly conntrrt <3

©]

last recquirvewen’s vould ~llow it t P

41 boys offering the scme minimum conbinnt

-

on o

. ﬁhe c¢hoice of

suT jech



in the s-~me “echool Lertificate exominntion -y He

held to oonroxim~tely ful?il thene requirementa. NG
snhecirl relavions mny conceivehly exist betueen e

sub jecte of the curwriculum in one sehool ovinz o The
emph~ses peculiny %o the te~chings in tht sehool, it h'n
seemed desir~ble to onwend the investi~ntion ower ~ Larce
numbex of schoois. Heteroseneity of schools, loc-liths,
teaching method cnd ~hilities of »nudils hrs thne heen
assured,~nd it is honed thrt the »rndon s-imles chosan
will be sufficiently lowgze to ke the heteroreargiis in

these respects corresoond.closely to thrt i the vhols

populrtion of School Certificrte c-ndidntes.

A posaible objection to this nrocedvre nuzt e
stated ond considered ~t once. .. rener~lly i dovel
of m~rke in two fubjects or n gener~lly lo: level or -2l.o
in trwo subjects fopr the same school will ternd “o ~rcivce
hig» covrel-ition hetvween them, wniles hish ~»d o lowels
occurrine twgethner will tend to reduce correl~ticin.
These two opﬁosing influences will tend %o b 1l-nce one
anothe>», but in f~ct the former i the <t onrer, -~ r¥
be observed by ex~mining Tables 18 ana 1S, Tre cueotion
is whether this tendency For hi-: 1evéls oI LR SR o B M SR Ml
torethe» in one scloo0l nd low levels

in anotter will prodice on effect on the intwecei- ¢l “lor -

which ig illepivinte in this rese-nch.

or.



Mhe meximum mopk in ecch subject vnn 300.

o render the 1»izs nmanngerble, thexr howve hcen contilde

to f£~11 into 30 intervals of 10 -nd
o scove of O %0 @ w~ns recn~rded ns O,
1" {9 11 lO i 19 it i if 1

1 §f i 20 i 29 1 ;l 1 29

(continued on p.101)
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and so

(thexe

the menn scowves (I.) o2 ~11 the =szhoolas in %h:

subjects, the devi-uions (d) of tlene me~ng 0.

on, witnh, Tin- 1ly
beins no acowve of 300).

Thles 18 -nd 19 ive, in fen

merns of the vhole dictrzibutionrn -~ nd

sz of h

) , 220 to 29¢ mern~eded e

the nver-e

cbsolute v~lues of #hene devintions (iv.fd| ) fov e an

scnocl.
tokblex.

(1)

(2)

(Tble

(Tble

mrenc

(both ©

-~ ) o3

Sevenr~l Tresa enence Pio

devictions fe.s. Sclools 4,;,9,10,11, 12 in

]

18 ~nd <choo0le R, TN din rble 19);

Lt g g

gepecinldily trre of the schocls widgh e 1

numbers of enndid-ter, for wiich the w2t

Bed
]

Tic Nt

nore aimi

[

<

This tendency of devi~tions ©

Y

iv

€]

[l

or ner
cert~in croups of subjects, e
18) mistory ~nd Georw~phy (1L

Physice ~nd Chewmistey (

1
A0

) French ~nd Trotin (13
) ,

h g ornd M (1.

cnoenoinehlon of The

tocether is especiclly nm

ol
[

"

f .4)'1'(‘;:
Srsee
NEYN
lvible
1"'1
N
o 15 ),
W it A\
R
T
7 )
Y] ! \
¢ ¥
]

i N
)

“blee) Fpelicsh Liternture ~nd Histerr (23 sehooln

out of 33).
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(1)

This ferture is emphrsised hy cericidan sehools

vhich bovwe lL-wre p0s8itive ov‘ﬁegbtive volue o o A
in these ~wouns (e.lr. 3ehools 3 ~nd 15 Zo» etoms
and Ceorr-nhy, chool 15 fow Physics - od Choieiny

~nd Schools L ond O for French, Lotin ~nd

n
in isol-ted <ubjects o in sublects noh «2Moin

linkn~e thmoughout the t~bles, e....

“cnool 3, euwensth in Teench;
it 135, it " History, ench cal g
i 4. verlmess in it cnd v ning
it 7. strencth in Todhencticn ~rxd Cenenl
gianer;
R c. it in Toting
" H. w in i ond HietonT:
i I. o dn distory.

i L. werimess in [~themntict;

" iT. " in Genernl ci=n-eg

o]

LD ].

!

Av.]dal  is (under 2) for 15 oui of 33 school

e

and for 5 out of 8 of those 2chools vit ove:

20 c~ndid~tes.

Av.]al  is luece (over 3) only Tor cohools viEh 7

» Tever c-ndid-tes, with the excentio:

O
123,
s
(0]
s

P
>
(o}
o]
—

)

or wnich every d is neg~iive, shovir - lovu

ener~l st~ndnd of ~ttainment.

(2
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A8 Dointed out rbove, *the affect of (1) will be %o nrciuce
for ~1l1l subjects nouitive inter-corelritions thich c-~1 he
trernced to the individu-l schools =~nd +hich WMo oeneend U
fould hove exicted i¥ ~11 the punils h~d heen zdve~Sed nAje
eaunl conditiona. The efTect oF° (2} will He zinil-on 4o

thot just stoted, but ~vplyinsg to nrrpticulc-n oRoUDS 0F

L
e

subjects inste~d of to -11. (3) will tend to weduce

corvel~tions excent o subjects waich ~ne excension s L

strong ox wenk torethesr. (L) ~nd (5) surrest 5 4 e o

vrlues of Av. |d| ave due to the 1 w-e» influenze in g

of school nerns will He discussed o7

(thntis, for devirticns of scores from tneiw (oDeRsl e o
hnve beea ~iven. |

"he subjfct—mﬁrks; meduced in the n~ong» de-cihad

~hove, n~ve béon covrelnted by the vircduet=rio.izal ot cd

vith ~henzrd's covicections Por coonningg, d.e. hrrooe oF
it o E Xy coo(B) (b wellr 1928500
. 32 ) ﬁ | 32 ) ﬁ) Toooule (100

X 12 ¥ 12

where * = | correloiion,
Loy = devintionz 0 acores 07 4 he ecne indives T
from thelr menns,
2 = currantion for 011l individus.ls in e crnle

=3

¥ = the nwiher of individunle in the < mwic,
5008 = st~ndrrd devintions of Xy Ty

103.
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hy, kX = group intervals for x,y in terms of the units
used in measﬁring X,V

As in this case h = k = 1, it was convenient to use

equation (8), with the aid of scatter-diagrams, in the

alternative form

»r = sz - Eyz "’Zzznaooo ..... (9)

@ e )

where z = X~y.

The inter-correlations for the two groups of
pupils are given in Tables 20 and 21. Each set of subjects
appears in the order of decreasing average correlation.

TABLE 20;: SUBJECT INTER-CORRELATIONS (TOTAL), GROUP 1.
1‘ 20 30 l&-o 5 6 7 80 9

1.Physics. 2657 . 491 o634 L3041 o354 Ll .322 .305
2.Chemistry. = o657 <504 .568 L4l .L17 .387 .297 .199
3.Geography.  .491 .504 0366 540 .U55 .2u8 .281 .249
u,Mathématics. o63L .568 .366 +321 .273 .419 .298 .138
5.History . o3h1 L4l 540 .321 +505 331 .284 ,122
6 .English o

Literature. .354 .417 455 273 .505 <326 422 ,127
7.French., Ll 387 248 419 .331 .326 L65 177
8.English

Language . 0322 297 o281 .298 .28 .L22 .L65 .021
9.Art. 0305 .199 .249 .138 .122 .127 .177 .021
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SIGNIFICANCE TESTS.

L. L test, where o, = 1 -r2
~ (N -1)

~ when r> .260, r)l.a.O’r co.BVERY D excépt T3y Tpg Tzg °Tgg,
Lo, > -2u9, .248 > 30, seeTgy  P3g

30, > 199, o177 20}, owerpg Tog.
qu > o138, .127, 122> O oo *u9, 69, 59,
O;b > 0021 > Ooooo oooooo ooor89.

2. Fisher's z test (4 Fisher 1934, p.185).

zZ =% {loge (1 +») = Zl.oge (l—r)}: r o+ %3 + %5 4+ coo
O’z = 1 = 070 (as N = 208).

= 1
,/(N - 3) /205

Z >'La.0'Z coossoco€VEry Z except z379Z29,Zj99°°°°°°°289°
La.O‘Z > z> 30, sovceZBzy  Bzg
30, > z >20; cecesBng  Gyg

20 > =z >0’z “Mozu% Zgg, %59,

o > 3 >0 soses Zgg
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(2) Im neither t-hle do the corwelntions for: ~

hierapchy, thouch there is ~n ~pHro-ch %o hiecwy welhic ]

order in whe tep holf of e~ch t-Dble.
(3) certnin gréups of subjects ~re more hisly inter =

correl-ted th~n the rest, €. .

(~) in wDble 20.
(i) Physics, Ohemistry, | ~thenntics,
(ii) mistory, Geocrophy, Tnrlish Liter tunc,

(1ii) English Lrnourge, reach;

(b) in 2ple 21.
(i) Lnbin rnd Feeneh, wiith ii~then-itics
foiely close,
(ii1) History ~nd English Literative.
(L) 'whese pgroups merge into one ~nother ia - - nack
surpestive o 3uet's 'éyclic overlrp ',
(5) The correlntions of ipt ~ve ~l1 low: in Fret, e
correlation of ~r% with ~ny second cubisct i

o

the second subject it s

=

less th-n th-i of
other.

"o return to the cuestion of the dillerersen
hetween gchool me-ns, 2rof.®.7.Lindguist points oud
(4 Lincuist 1940, ».220) thot difTererces of ~ti-inzens
in different <chools crin le~d 1o ~nomrlous wesulis ihen
scores from these schoole ~ye tre~ted ~g Lo=ing one

distribution for ©he nurnose of corpuiing correirhions,
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N

- s R by . S KN U e . b . . Je
o cuscesta (0. 2210 thet diessncesbedezn the

nean £coves ol school chould be elilinoted by cnolwaelas

the verinnce of e=ch +c¢et into ite 'hetveen sehoeols’ o

N

"within schools' comronents enrd hy siniloely +rechin e

covariaonce of cach »nair of tests, end hence counuiin:g: e
correlation ‘within ~chocls® (i.e. by eliminatin:g ihe
"wetween schools'® components). trmig cowrelation conld

P

-

then he internweted »s the =verare 0 the cor>e¢lsticns hrth
would be found in the genazete schwools ...... The correl-"irn

| R

within schogls ..... may he consil ered o8 equivzlent 4o Thow

which vwould hove been “‘ound h~d ~11L ~unils ezn Solen o
e single cenool’.  (p.221).

This method ~nd intewmretation assumses Thet The
semples chosen fron hne ‘different cchools ge sullicic iy
laree (150 pupils from each of fwo schools, in Tirdovic?
illusteasion) and sutTiciently alike in ¢hore Hupile-
characherictics vaieh ere heins tested to venlfer Slllgiernacn
in mean scores either nerlisible (for equel condisioans) o
irrelevant to the resecrch in hand. IT “he soanles ore

very sm:=ll, hotever, i% is not clesr that the fifferences

betieen necns choul?d he eliminated, especiclls L7 1¢ e

]
D
:JJ
‘_l
—
I—l
ot
[._I
(@]
O]
O]
h]
1?2
3
)
[
3
(IR}
[
pori
)
]

intercsted in the wrelations hetwee:
nunils rother then in comorine the relations heifiesn ovenc e

abilities of sunmosedly coucl grouns. In the cxirene ceoce

of one »unil from ench school the sin;le scoxzec vould he

108 9



the means =nd these could obviously not be s xpecthed 1o
onprooach ecuality, noo vould the diffarences he irnel=vent.
If the si%e of each proun is increared, ot vwhat point o
'mean—differencss beccme neglisible? The ensver S0 tRix
cuestion will devend »nertly on the standard o7 =coguras’”
required and pertly on the neture o7 the investisetion.
then, as in the nresent rescenrch, the correlations

of larce numhers of pupils are being exanined in cxdez 10

find the téndenciec in mental ovpanisetion of the individurl.

it will no doub% be instructive to compute tho sewies of

D]

correlations (1) measuring deviations of scores rci thein

B

seneral mean and thus irporing school-differencer, (2)
measuring deviations fom school means end thus eliinetinc
school-differences. A couparison of the tvio seriec of
correlations will then reveal the influence uhicr thsa mahdsls
have on ability-relations (blurred, of course, »r r2puice

L

individual diffe-encss). The flat contradiction of onc

-

series of resultz by the other, as illustircited in Tindcpisf?

Tirst example (».220, dicgrom 1) where ciznificont no=itive

correlation within <schools coincides vith =i/mificons ncsstive
total correlation, must be teoiten to shov o cowrel~tion
hetween schools which is opposite - in eicn to thet hetueen
gbilities;, and the totsi corrvelations will +then
as indications of ability-relations. Tty on the o€
hard , there is genecral agrcement betveen the 4o series,
the total correleitions msy be vrerarded 29 velidoted: ey
will, moreover, chou the yel-otionstetveen ghilitics in the

109,



fulle sense o7 145l —mesation e 2dncetional envinon ontt

not menrt on o ediningtion of schocl-Citlomonco”

L]
3
(o)
554
'_l.
-
1—

whicn ey a0t e dwelovont.

In onder to crvipre The ringle dictnihnuion ‘o2
total) compelztions (Wrkle 20) with the - thine e ecl-

correlesions, Lirdouiast's aethod hog

o~ )

sub jec ts of iroun 1. he vordence of ccell of

subjecte hos heen onrlvsed, using the Tormaula

2 2 2
-z ; S L
. ) = '2 8. (};. .‘_“ }.{:) g 8 n (x.\. Jr,
ij i jJ id 01 i

.
cu. ™
P

o]

!

N,

(10} (/v “reatherburn 1946,

2

end the covariarce of ench of the thirpty-sir noivy o

subjects nos heen annlysed, using the foml.

£5 (x - B - N=g2a(x - &) =)
i ij id d ] i 3

=
ca. ™

= o o\ -
+ B0 (X -x)(y ~7) eeeen {7
ii i i

(L. “jeatherburn 1946, ».227, foraula (17)),

IR

where X and ¥ cre scores of the J th mewuser of +the
ij ig

‘_‘ .

%2 school=znoun,

X end ¥ awre renstal meens,

X end v  are £ch00d Neans,

& indicates sumetion for all mcmrers o onF 016 0UT,

end ZF indicates sumhation for all ~ouns.
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The rwouns oF i My covrel~tzd subjechs {r > oIt

fn-lish Loacvere = Fozliidh Difewrature

Z i : 5

9 i - ®eench,

[

. , o e o e
Tistony - molisn Diterature, Hiutory < Teleron

hi v 4 LS -
geormenIr - JRELLONDRT,
- ) 3 . al L2 e
.C_therrmulcs e RV SIC] - Cw_e_ e,

e T

These prounincs arwee clogely with thore mann My

Teble 20,

The +two serics of corwelationt gy he Twrdocw

and comooring the diferences betwe2n corresponiing.

values of z with the otebhdord errcr 0F ©

L. o

= 1
_ A/(N "’—7)
These values are ~iven in "lebhle 2%,

- 0T
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Shem. R0l ot i et 1. W, lenc.,
oMl e S e ddn e Wle (R w2
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.:C N2l
- .
demy sy <
Snrlish , o =
IR Sy

Ti=nruanc i

ZG - 4. nenpesents tle increace ir correlrilon due o e

diffe:-ences 0f gchool neans. It iz positive o oL ot

three nairs of subfects and vhers nesative 14 is irsi-mifiec ',

<5

{
]
e
N

Tor 16 out of 38rzime of zvinjestr cnd

The cenerel effect of the school'’cetoxr' iz o

increeare the correletions, Tictory ard Mnsoliss T34

] PR SR ) s

show = umar .ed tendency to heve their coznel~tioi~ 24 of
subjects ingreased o the school foc tor. T CNENUR SRR ARR R I ke
of' differenées betveen schools tends to ceeenturie %re
crouning of subjects rohted in Mamle 20.

he differencesHet.aen the tuo serics of corerlotions
for Groun 1 did not =een sufficient Lo rocrive - =iiilcw
dunlication of viorin fox» Gncun 2. TThe totrl (d.ec.cinsle-
distribution) cox» -elations fo »oth sroups of =ubhicehz hrve
been fectorised by Thurstcne'é Cernteodd [ ctihod.

After three comaon factors had heen teranout of

the first coprrelation natrix every r~esidu~l coreelebica v o



numerically less Hheon 2 O},”ﬂd all Hut thveee wene puosRios iy

Mhe exirmection ox iU Faethors T

less than O'I, . & s

) .

second il was sullicisn

cr
o
A
4
2
(0]
(]
[}
-3
o)
2}
-2
2
o)
D]
-
n
0]
;!
-

-

and =1l bHut four nunex ool Tooo

-

nunericeally less then

Q

-

than O p- The factor-petherns (unrotated cxer) vens 4

’

Ffollows:

0

TeRrE 2Ls OITICID TCDTINGR, CUR L.

Vals AT EA
».CTC =,

.J_ . PL‘}-:,’S.' Co . n760 0360 e :1- E
2. Chemigtry. 750 .210 0053

L. l.sthematics. . 685 .210 300

f

5 . }Ii SJEO.“y ° . 6?’:- = s ..-77 = e ?9 :;

(ox}

. En~lish Liternture. L6106 - J20C - L2070
7. F‘f@l’!cho e588_ - 021.3 .2\‘:3
8. nrlish 7ansuore. «520 - JA7A .23

9. art. .299 .203 - 1Al
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the groupinss shovn in the other 2lovs and illuntn-tcc
the mercins of each Croﬁp into anoth=», orcain reminizi-eoltr
of Burt's ‘cyelic overlan't

A poscihle internretotion of thege rrctor-loadiv.
is tbqu the first factor in each enaly<is renpesents cliner
¢ or Genercsl Rducational :Mhility cand that fhe otner Trelore
represent intellectunl cherocteristics, such =5 nental
organisation develoned by hebitual exercise, specisl interecsts
or facets of t he mind exhibited by diflerent tynes of menw ol
activity. On such axn intevnretacion, the necctive leadinrs
present no difficulty, 2s the + and - reprecent loricol
oppositenens rather vhan functional onposition. VTG Pust
vie should have to denciibe such fachors coch s 'mwinmmeils
a principle of classification and rothin:- nore' (2 o .co2
and others 1939, p.8h, Cf 2 Burt 19356, p.259 end 2 Supd Lo:0
pp - 101-10L) .

Hovever, symmethy vith the point ol view of lexsrjer
('ises. our pDwnose is ©o resolve abilities into thei: uiwe
nsycholorical fac tows® (3 Alexander 1935, o 3)) cnd
Stenhsenson (' A fec tor must be - peal ond tancible entity,
defined in tewris o wnsychological needs, not 2 ilere
statisticcl artefect, hovever elecant the vprocedize by i .ich
it is Pésched' (cuoted by Burt in 2 Burt 1500, ».21
would necessitote an exira step in the analysis. Tt is
precisely this desire for ‘'psycholocically meanin fulf.

factors winich causes 'hurstone to rotate his fachor-oxes.
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‘he rotations wvewe nesfoumed Hy the -

(1)

(2.

b

(3.

(L)

(5)

In

to ftwirl positions I} , II' , molinc all n-u Nodlsaon
I : . . Z

EahaR U

phaitive.

The wev lo~dirgs on I} | (%vick position) -~ Ao’

acninat the IIT . To~dingz. Thin gten reve:r Lol

i

cuadrant 5ll the »ncints plotted on thit dicr»ru (-8

thue ohtain 11

T wouvld e only juit pousivle o enclorz in one

~r
v

¥

D031tive lozdince) 1T the e

A

on I! were TFicwld mode asc lawge =2 neseinls.,

A

of oxes vbich wrs S0 bt thrournh the inle
anrle oivins ~ll-nositive (o zevo) i

necessitaoted

D

_,l'!
[T

this 2lnth,

éss Hhrousrh TMnolich Linacuare in
e nev loedinss on I: (tmue nosition) vewe nlothad
ainst the III, losdingcs, to Jive Fiz.i. T
found t hat a_clockwise rotetion throu b cacun 54°

wvould /ive new axes pascine alnost ercetly G N

and iathzmatics, ~0 arhitreen»y choice v ads 6o

direct the oxis III; throurn " othenatice, The A

axea om this dioc~ran vyepre novw I:' 9 III: .
An truo zZevo lo~dings (Enclish Zonsusre o3 ITY <04

llethematics on I'*) #nd one nemm-zere (.0t .» III

with all the »est of the loediars nositive, 26 hee

119.

n tioWl, the oxes I‘9 TI, , viere roteted moeenie Ml

\ccodingly, To.1l wag edjushed Go cive - nou Detolios

et the axis I' (grue positicn, shounll

%









57° %o¢ .

= -7250 , =
11519
The transformstion motrix by v ich to nost-nvlitinls

the matrix of centroid loadinse (Deble 25) ie
TARLAE 29:  WRIFCRGL WO UTX, Gh0UR 2.
cos O gin © % = ; 53730 JOURES
¢
- sin © cos © : X -, 811339 5373 }
/ \ a
fultiplicetion gave the followins wesulto.
T/ALE 30:  FINAL IC DILCY, GRCUP 2.
FASTONS,
v LM
12 IIé
1. Lotin L152 - 826
2. French .000 .860
3. Enclish Lancuare - 20U .61
L. imthematics. 173 - 7OL
5. Enclish Iiterature .638 <313
6. Generzl SHeience. J153 0302
7. History. . 6585 .1.80
The occuwrence of zewo londings ¥For [lathewatice I~ IT?
and Enclish Tancuages in II' witr 0L5 for . »% in A
riake Table 28 represent an almoct unique 3-fochors =
pattern Tov positive Lloadingss. In hies rreet wesecch






TUELT 320 COMURTRUGTC. . N0 VIOT AT, @IUD 2.

N ll R OO oy

b
S ) R e Y
e 2

T 11}
l. Latin. .026 .683 - 70¢ » 2070,
2. "rench. +C00 - 7139 - (39 WPA
3. Eno.nanc. .08h <377 1153 o 37
L. :aths. .020 L1195 525 175
5. Ence.iite .07 .08 »505 .05
6. Gen.Sc. 206 L091 <297 - 703
7

. Hiatonv, 21130 Q32 152 53¢

Pagtor If' evidently influences Neorman iy, 7 ot
. _
and Pnglish Litereture nlmost exclucively (i.e. in “hr Beshas

RN

of tests ~pmli=d to ¢roun 1 ) ond ahout egunlly, et T
c

L]

similarly offects Hictory ond Enslish ifterationg (fiehle 300

(N

Cimey e

3

in the absence of Geo-wenhy rnd, %0 o sr-~llen awie~4,
ficience. These two foctors may there fore »e we~rsand oo
identical. A3 the snhjects asntovcirtsd wish ir 2 ahge s

mainly in@ormational, =uwh (3 Bunt 1939, 1.7 TLoe meen

folloved in sumrestin- that

x;' =T' = Informational Moctor.
2

Factor Ig' i8 clecrly ossociated vith the scientitin -pi
mathematicol subjects, nre-etinertly with hveise, ond

hes a small influence on Georrophy. ag mi~ht ha exnented in

view of the scientific charecter o7 « nart of e =ehogl

Certificate Ceorruphy course. I5 2isht be reorded s

125,



an informationzl T-stor dealins vith thincs, in contnest
to the hunan interedt of the finst foctor, hub the
modexate loadiny of .athemotics surrests cnolyhicrl ¢»

nanipuleative abilitr. Let us defar the nadins of o

factor until ve have considered III: and 1T

These lost tvo fzctors awe definitely lin nistie,
but both have o considerable effect on llathermbice. IS
apnears also %0 have ¢ faiply small, and chout - U7l
influeic ¢ on Physice, Chemistry and Enclish Litcozoten,

Tts influence on Historyr is emallcr otill ~nd 2=ouh eoucl
to

that of IT' on Enrlish Titerotuve ord 2enconel Toic ed,.

It seens theot we con eluost, but not gquite, icdentil:r I:I:
with TT7 Tt wey be that the noze Linsnisdhis orzientes
S

of ¢rovn 2 in contzeoy with that of Croun 1

e more ~nclyticel myrueonch to len~vese stvdyr, chon Ly
the drcwinc-ovay of vench, with U-tin, Toenw E“glish
rancuace (which has aweh the =ame lerdiny in ~otr TUIZY a7

ol
H
-

The move acnclytical enproceh suosoctod Uovlid Sdloo

amree with the heavier lceoding of  2thenictics ivATI; Ghen

] -

in III' . That lathsmetics dhould shovu - SUHoh TR
[
loadinge with the lincuistic Psctor i3 not sumazicin. in

ral

view both of its encl hiczl chopoctenr end of

-

symbolisation ond mepinulation of symbols.
It seems reasconahle to conclude thet ITY . TITS

and II’2 are at once enalytical and m-oninulotive, the

125,



first beins concerned *:ith the anslysis ond maninulaticn

Pl

of things and of relations between thincss, ond the ot™er
two beiny symbolic, with special onmnlication to lunsur-o=.

Tor brevity we may refer o

II' as the scientific Factor, and to

~

ITTY ard ITI' as the Tinruistic Tacton.
1 2

I% gy be noted tﬁat no scientific Tecctor is meverlcd
by the presence of Ceneial Science in the second battery:
this may be due to the less Fformal and analyticol c¢hrp-eter
of this subject then that of Physics ond Chemistpyo e
this 1s true, General ‘cience at once annhesrs ag 2 .10u¢
sulteble subject o stvedy than Physics and Chemisghay Ter »unils

of no particulsr scientific ability.

All subjects shov considercble depenc€nce wicn

£

"
Q

specific ability, which ve may talke to imply sneziri
aptitude, interest ox sunlication rvelated to the nH- »iicnlsn
subject beinsy studied. This is least true of the ~n-lubiacd

subjects such as the forei~n lancuapes crd the Toriel scicrces

and most true of (General Science and :»%t.

126.






0f the 'eyclic overle)' nointed >0t cowlien Dy Pont,

L 8series of oiatione rield -

or merc losdingce to 211 the subjects in hoh» sei-.

These fectors ceon e idenhid

with cewtoin rrouns of heevily lorded cvbizesbs, e
feetows oy be named -nod sunject-~oups esvosicted L awh
theur ns Dolliovse
(1) the Iafometicnol C507 wew.. Geormahr T
ynglieh Cdterstuce 2nd (o o anllen et
' Cenencl Szicaee;
(2) the scientific ™o%io7 ou.... Prhysice, Srheoiolo,

~atheactics ond (B0 g sollens extens, M=o g

T R s . e e am
Lizuare cna L eshenotics, it o encll ATl ecan

dish Yitcreturve

[

he loadingn surorat tho’ 1 at hog Maen fclict U
Linsuistic Fuctowr ie copnhnle of deveslovsient hyr +-c <npsancs
o languse-study, -2d thot this develonmer’s vill =hn

sub jects such as ! athem-tice, This saprealied
developmentalproners; 10w 2elons to ench oF the “cgho-.
Iff so, thiz fact is in Feenin, with “he welloeofhcali. me13

diversence of ebilitien ( e.p. Buet 'Mhe ©nimont  etipel!

1.256, 1931) =nd the recessity oFf uvsiac nove Trohoes in Sho



testees (e.o. 3 trmiston 1938, as roted in Chenter Ui,
“and L Thomson 1939, n.302).

French, Latin, Physics ard Shedictry owe lzes
devendent upon specific sbility Tor the subject thrn rme
the other studies. Cenerol Gcience, houvever, leonr eowily

on the speciric fretors, while ebility Towr »t depenis

on it almost entiely.






actor, the spoce=newveention facter, tHe nreeticsl

7

S b

foctor, and £ 0 on, h=ve rcome Tiily 2steohliahed. zr
Thurstone '3 vowk on feals eonlicd o collere stude”

o itsell seems %0 howe Heen anclysed out of evismitcoss o

o)

be replaced by = nerceptunl factor, ~ legicsl ~ringisiz

b

Tactor, a mestrictive nroblem factor ord = dedngiivs 7 a%homw

(3 Thuretone 1938 vn.70=87, wmeferrcd o io Gh-onian R

ALL thene tents Zron which Gle rmeny Tretont coo 2
have be2n draizned 1o me zleventol: “lov decl witT e otas L
of fuidetion ont of vhich “he ahiliftier sevecliel irn =we 0
cetiviticss ore HuLLS. Thuvgtone nmaes bl dratoes Toesd oo
mental abiiitiee'. Tov AR sueh o eoanlemit ol elos

e

exists, iU is to be erpected thot e rhiiities oo S

gchool studies will nonitively inter-cormelate, MHut 7 -5 Lot

degreeé of correlation vill very not only Jpcs nae crhinek
to another but clso Arom one cwroup oF sudbjects o oo,
accordins cs these severnl srouns ame owe 0w long P asier
by different ~rouns of »orincey factor~.

The » esults obt~ined by investicotin~ “re imtons-
correlétions of school ~tudies meke such =n exira-Sion
in ternms o7 nrinery fo%ocs feasible. Grounse o Tirntiag
subjects heave certainly béen Found with »luosy vnilfons
consistency. The fachoricl composition of eng™ irfhep—wal ted
geroup of school subjects, in the sense of an en-lorEir dn

terns of prinmcey factors of each rroun omepd oo 4ha sesd



awalts di.closuwe by furiher reseam:h, thoush Cmriston
did attempt this in he» vor: revieved in Thapter I,

-

Sufficient has besn e stoblished, houvever, to ellol
interpretation of subject-rbilities in terms of » Tew bLocad
factors, which, tnous” nossibly noi Tundemeniel, Trve sleow

nsycholorsicel meaninegs snd are of indispnichle nreetizal

imnortance.

5 whgt Top weoehicnl

Tt has been shovw. by Ruprt thed
nurposes May be colled censral ability ( i~ neclity, navhans,
an inextricchle corbhination of meny nyimear: fagbore) Man

a daninating influencc in early vears, hut +hot i‘melotivwe

importence diminishes as that of other fectors inerecnes,

3

until by the ase of 12 « the verbeal and arithmetic~l feaheoorn
together ¢xert an enucl influence on school wors [Shonbzn I
Peble 5. Ormiston'e factorisation o Junicw schole =l
regults supports this estimate (Chsptef b, menlzs7 o 100,
Both Carey =md Burt Tound thot elemeniery ouvbhiechs
fell into linked groups, tnel:r grouns heirs ~Jmen™ identis~T,
vhile Burt wves cble o postuvlcte for children of 10 +
(3 Burt 1939) an erithneticol, o meawal and ¢ Lincvistiz
factor in 2ddition to 'seuneral educational obhilisw?.

.

It is worthy of note that

1=

L.

e Drevious pesenngt 0o Uhe e

lines (3 Buwrt 1917), vith oli 7tly older children, “ed

RN Tapa e
TN A e e

.

surcested to him that the linsuistic Pactor mi

. =)

recarded as two, nmurly a verbal and sn infor iicnal freton.

132,
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Continued inter-correlation of the =ame runjrete
croups duving  three cuccessive yeans hnes been shows Dy
Forle, as noted in Chapiter l. e children in this

research ranged from 1le to Ll and vwere enscred in

different tymes of couwrse in o multilaterel scheol. M-

1
S
[ay]
=
=0
D
[o ]
l—l
t.
L
&
&
-
[0}
o’\
[
na
o
..—!
)
0
o
O
[

over inter-correlation
a slight tendency is nerceptible not only fon noLlish

sub jects, Ceoorephy and ccience, . athematicol sz jects onad
Commerciel QLbJeC 52 to show above-evenace coxirelriior
throughout but for these sroups Lo divense P27 one « 200z
as the punils lncweﬂoe in are. As Eeoprle hineell cove

(3 Eonle 1936, p.3k): 'IT there is a Ffrotor of enciel
eability contributing, t hirh mo@=lis in 211 sghool hiznic
its influence seens to He gréate? in the ines Yarnr e Ao

subsequernt Years, exXcent, nDerheng atons 2 =swcll 0w QU

nils vho nogsess a »ich dezroc of this innaie el
ebility. On the. other 1d, the influence ¢ onn 2 ciicas

such ~s gz2pecr? in English and in ! ethematices -—- enears G2
he lesc in the Tiprct Voor than in cuvheccuent r-polt,

The dhpee invootications oF tichool Jewsi-figehs wmonlks
vhich h=ve been Jegorivhzd continuc the thene of subhlegt-
ehbilitien® diversin: *wrom ecch other in ~roun-. e
notable gsroups with dlson cnd Coniziton alile e
and History and the | ethemedtics grous, confirzains ‘he Tindinprs

of both 3Burt and Mzorle with youncer childpen ,t“coether withs

153,



on Taclish-Teench linta~e (Tilson) ~nd 2 “prench-lotin

and & spatial groun (Osmiston). r-loadings nnpecr o

211 sobjects in Wilsen's >od Cenicton'e onalvses (Tipiclon's

c-loadin~ for /irt beins nerative) ond they rwe mosily loure

in Wilson's tables (Chopter b, Trhles 15, 15 end 17 ~nd

Ormiston's teble fox her Tancucoe Crowm (Chenten b Tﬁﬁlc i1
-

Incidentlly, thoupgh loodings mey be exnecied te vy “ren

one investigation to arother, a o which sives 2% o lesdinc

of -= .266 in Da2ble 13 is haprd to identify -~ith o - vuhich
serves bt to the extent of & .372 in Pahles 14,

The nossibilisy of factopriel descripiion vithout -

3, gu;rested by Thurstone's work, ig supporied By The nev
analyses civen in Chopter 5. ‘The three bro~d fecthors

(informational, scientific aand lincuistic) linkx Sozstoer
subjects of recormisably sinileor content-inter ﬂjt o
technigue. rhey show 2 close sinilerity %o Sustfs foeltore,
used to describe his 1917 results. Burt's Inferiationsl
Group consists of History, Gezorpanhy, Science 74
gomposition, corresponding, in the new investic~%ion, 1o
History, ceorraphy, General Science (with o enellze lozding)
end En~lish Literabture, Burt's vewoal o Lincuistic (eoun,
consistine of elementany processes such as lezding, and
Snelling, mmnears o have exponded Tor the olde: children

to embrace the foreirn lencuapges, =nolish Ian-uvaize ~nd

(to a2 smaller extent) l.othematics. ™Me powcllel betusen

130,



Burt s _»ithmetical Groun ond the ney Gclentific

Group is not so owvicus, buti the nhrence from Dbt

o
5

tests of science anent fron etuve =Hudy (vide™ ic

]

akin to ithe General Jcience of the wchool Jortiilize
course) nay have nrevenbed +the vopearance of .o [Pl elige
Acience foctow whizh mipght othemicse hove necn Loteszhzd
(cf.E?rle's correlaticns). In obhle 28 whe Naoviosg
loadings ot Hhthemaﬁicsp Physics and Chenisisy ooz in

the saqe two Ffoctors, so there can bhe 1itile “ount o7 i

linkage of f*hece suvhjects. e enuel Coovm doct nol

o
annear in the ney weseewreh, hut 4 he sepapctenest o7 a2t
arpees vith Turt'c findinc on this cubject, as ift~ TTooe

of Fewrle, Wilson ~nd Cruiston.
The cyeliec overlon of Teetors nmointca o0d o Ut
is confirmed by Earle's corwvelations ~nd Hy ~L% Teene
analyses of séhool Sertilicote nmnls.
e cuentlong 12y be melnens

these Toctors he ofTfeeteld by tweodite of ehwiroolor o0

termmer-nent? o oome ther influvoneed by the ~nitlle

interceis? he wvon't o7 Crwey  oGead "nd oLl T
shoun thot acholn2tic snccecs 1o nwortliy Cenesdz 2 nogn ok
nunlities as cttention ord newrsi tence. Shot Iooumie L

Ning
o
®
3
ot
&}
{3
)
e
-
|
1

U oond Tehopracten' vone

other, mut $has Loth made = coentrihniticn "o Peghind- s

a»ility?'. In othrer voxrde, children whn ouecl in

intellicence test oy feil in school vow'z duc 5o 7% thein



teacherc ' asseszaents describe as uvndesirohle clvrpreloi-.

troite; chile othenrs vho do only mcdewetely in ints i e

teats may throush '~itention' , 'pemsistence' , fialicouis

a

(cnd =0 on) dowell in scholostic vor o, Soinletc Tovec T

with thies conclusion ig shown by negell, o illunis fec

the point with sevewsl ccse studics.
To doub® on %tis noint is li%elr 1w be cnizrh ircee
the praciising toucier. It is mose, houeven, 4o o0

o

additional fret to be set slonzside our knowled e of
)

ability-Tretonro., These foactors heve heen wevenled b

of the mwks obtained in tests wpon uhich '™meuvsisfeone!

and the other tonitn heve hed +their e7Fecth. A N S R A

firstly, that “he 'rbilities® reve-led will ot ¢ -
v 9 o o

copnitive end, secondly, thot the e tors extorchod o
be inter-correlated Hy snne ovevr—ril 7
such =g Htead's ewobionl ond moe~l Faehont.

Burt's Tactors (o¥ter the Pisut exizoghicn) euo

independent of 'senerol educaticarl 2H Lity? hHud i i not

clear vihether he we awded then =28 indenendent 02 c-a™ ot z:2,.

2

The methodsof fectorisation US(d hyr THleon rrd R Lenon

suscest some correlotion hetween -1l thein Tratore, ineludins

g vith the res’, ond neither cleained that the P-atioor Low

indensendent. 2t this feet ie no evidease et

a g i N oy R o)
g civen in Shoxses 5. foro

-
c‘..

technizva. As. to the »esu

[}
(S
o



first oroun o boys the most feazible arrancement of

factors is an orthoronel systen, with all-positive lordian e
except for a zero (or practically zero) locdiu in esch frotor
Turther, fthe zero loodinzs nre in (he three cvite dishinet
subjécts -ethematics, ¥nolish Lonsusre and fpt, ond the

three factors are erch associated hyv heovy lordinms with o

recocnisabhly »elated set of subjects. In oshzw womde, “hwes

recornisable fachors exist vhich nre mutusll; independent

ond none of them is common to 211 the subjectn. Mmere

appears Lo be no rersval emotional ox moral f-oeihor hewe.

had any effect upcn thelir morke, Shis effect is nobh 50 He
demonstrated in any cdditional factor, but iz, in Pooik,
indistinouishable fwonm the effects of thosze ' ¢howz ~ nocdy
found. This sugszests
cereral factor ccrprehending the cunlities of ritortion’,
ORI R

'persigtence’, 'oppliaeation' and the like, buit (2, 2705 She

o

traits ave aspects of the ehility that desernines Derloiicine

in each associated grcun of subjects. T the Trotorn

pogtulated are *hemrelves commlex stonustures ceoodle of i

further snalysed, it nicsht be shorn hy Purt e —sesenwmoh

that much the sawme troes of characher—-itrai

o~

@
!

L)

(
B
]

19

-

I
0
Q
I

of each, with, poscibly, o centrol intellessiwv
- uncorrelrited mith these treits., fveh rindiace (hien o

av present only conjectures),with the zusre-tions acde aRove,

2B7.



A

would accennt for (L) 4he indedcwnience of Taerntol o nilidge
. e dentsl o niiids

- ? 0 . Yoo . - . - - .
cnd felhnrocter', Touvd v tend, (g R IR T R T T Tk DA o
Deeticl e aionen
of echolrehic sveser 02 ghelcgton ~ng YysnrL e
e Sl RoASaa Lol Ll . 2 < Cn -)\,_ [
Pl - o o ey il -~ N o = -
Tound by Crmrey, £tood -ad 2uscelld, ¢ (3 s sl oo
2, e
L] -, - =Y . s L. W . - . U . ) - - v .
paencmenss oF muide T Penent ~ad e dilee o TS a0 e

cheracten-troits Heiny evinged in dAif s ent Lr naos oF
school vork. (C2. ¥e mefeernce in 1 030,207 o, oy
6 Lo chil N 1 T en Y] Atmd o it
5 Nildven who 'ope Yconmcientious®,
some activitics bul not in others'.) IT The Teenalsn oof
cher actenr tweite Tron onc cebivity to enother io ot 0o
cotecories comprehended by 'transfor of Seoisin 'l e s
expect such tronsfer 0 occur chiefly as o merrl™ gF e

'conceiocus genernlisciion! of nopiicnlor ~hRidedes 4.o0a

seneral nwincinles o behaviour (47, 3 Temley 10%S,
Ao whe inTivence of the nunils!' intercnts o Toa

=)

Fectors, we may ob<erve “hol no seneral intewe-% &~ atoy
liniing the diffewent mouns ¢ cubjecin oNE TR, Tt oraen
o factor would scovecly he exmected. The =4~f=ucrt @ om
interest is usu~lliy the :totoment of o pref:yence, "nd 80

s .3

ve should expect the e’fect o coucecicl intercsit Lo e ip
coavege decrensed corieletion betmesn 41q31P11r' sundeets a0
incnessed corvelation of those which tme winii-s (oo g

in content® or technigue). wxpresged dnuerene Uy, oo

iy
]
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o
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o
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n
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0
)
Q
[
(@]
J
|
o
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a

additional %o obilitiszgs, but only mevhiculen reneets o7 Uho-s
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reinforcenent of nbilisy. In rny crse, verlons indensiuient

.- A
v

0 exiot betueen ciurnestad

[N

studies chow soue cowsrelziion
interests =2nd schol-~tic csuccess. horndike, for cwrunle,

found for 110 collers ctudents » medirn coruel~"ion o UL

L] - el .

between interest-piondes averded to =wunjects My s spodnnls

themselves ard succecs--wrdes in “he sene tvinjeots uendag
-7 -

to the situdente by their exeminere (3 Uhorrdiivie 1021, -~

unsigned orticle in

o~

the "wimes Dduc~tionnl cunnleizeant’ welonn
to correlotions vetvieen interest ~nd cihtoirient helo Voo
the order of + 25 %o a L0 in the noat pergn ozismmpund

(3 ©.E.5, uneirned, 19L5). I@.2. L.Peitchond, isn
guestionnaire resenrch on preferences anons Ji’
addressed t0 L7 secondeny schocle, cnolysed me-lize Depn
over 8,000 punils md found thnt ' there cre L e pzene
which outnumber ~11 the others in the vunilal? ~poenn,
One is 71t the subject is interesting ox uninteasz-atinsg
end the other tha’t the Hupil cen #do¥ the ~uhnice™ oil oo

finde it difficuli’. (3 Deitchowd 035, w 1LER .G simessd

19&@3- e found 2leo thet vhere the Ydoin ' of “0r

gupjeet invclved on cpc@ation suchh ~m Bhe mrendwl cuton o

fizures o2 Zorein vords the »zaccane ~dvenned Soecins ~
: coued Srin

subJect generclliy involved lock o 'npeficicoer®,  Tonole

the Tcontent' cubieets suveh as In ioh, Diodour crd Teonie
z s e o0

vere ploced low, 17 oF cll, uvsunlly To AoaTn o Yindhzoe 4.

Oon the othrer hond, nreference Tow = auwhisel oo usually o2



the grounds of 'interr=4', excluding "woficierar?,

Bren the wmathanaticrl ouvhiacthe mene wefervned fo0 Yintese 4
w S

rather thon foe 'nroficiency', excen: imithoedic, hess

‘oroficic ey’ roined ite sole clee:r lend (on.eit. . 70,

L L3 L N . *.
ey e e e
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Pritchard comnents ' There nre obviocusly %uc 4o
the one subjective ~nd the other object. ve. Tn e
mathematicel subjects the interes: rg =y ieetive, o
the proce~s the punil is conductin~. In %'
subjects the intercst ic mainly onjcetive, in thn v icnie
natter nresented to the nind. It is indcoeatin:
thet in the resulis o thie investi-~fion, the v

eliciting objective interest ave 11 ohove Hhe ~wer~ e of

nonularitv, vhilse thooe conteinin: subisehive inveze 4 g-"r
a e - .. o™ -

of wedlict according to hrlf-yerply intenvolas 0¥ = of
the renders from 127 4o 15 shoved vent listle V'?i*tf~r6f
the ovder» of prefcrence, with
ﬂi@h plreed 1a% My sirls throvchovs, ~nd, oo
avera w 208 Doy
Hiegtony it 2nd W oginde thooushout, excesd Ton

e ®inal 3»d ond, on rvereore, 323 Dy hovs:

Ceormonhy nlreed lihy, on svercce, by nnoly cdole -

boys;
Chemi«trny nlezed Ist hy boys tronsiouth, ereon “am

’

d ~nd, on =vefase, 5%h by ~ivle,
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Latin, Geometry, Sloehic .~nd 2ursizs were the

{~

e sunhiec™s vith hoth boys o.d ~iols,
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least ronu

Trench, srithmesic nnd (for irle) Rotwny reld -n
intermedicte nocsition.,
(¢f Burt's list of nieferences of children ~ced 7,10 » 3 13
in '"The Primary school' (H.I1.%.0.1931).5.278, in hich
practicsl ~etivities cre hichly clreed md in tiidinnh cdelc of

in the le~d =i
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13 nlace le~ding ond Joamosit
Doncing and bovs of 13 »nlece Tnture pwndy betwesn "ol o
end Orawins in theiz Zinst three).

Ve mey conelnde, then, thct iroteocest ey v ds

its noture nnd Sint didferent Lynen of iatewcet ooT aC
_ : and
attach thenselves, on he one pend, %o infOfmationalhgctlve

subjecue, ~rd, on vhe other, to linguistic ord ririhor ilin I

scientific subjects. .5 ¢ ~uilde to peobcble wuerer .,

ezxpressed interest nurt ne resexded oe only onc £inicmT Lo
be conzidersd clon: +ith relevant chexncter nnd ferporras .ty

treits, test-results ond, above all, the ovserveda =xaspisines

2

of the sane or kindzed ce’ivity. That is n0t oo o, oF

course, thet in clossifving punile forr instructicn o obhher

octivity exmressed interests should be dispesrc»ded excend

»tiol ~uide to 'cuccess': fsucsesn! i dfcel? onlr

u

)
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ert of the objective in educction. The efect of moridre
tozether in ~rouns Towmed on » common-interest hosie ary

build up ebiiit vhich exist only in embrye heore <usch
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grounin:; tekes

ploce, zoart

far cuiweish success in The

I3 would

fall in%o nsychologicrlly linled r»oune, Whe mweenadins oo

to becone ore
Te may denciibhe
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lincuistic ﬁnd
In their
cosnitive onern
conative element
plakalal
are essenivicl o
school vioniz, =n
of linked =ctiv

objective opr su

Teom rocdcl pegulhs Lo high oo

oatearihle cotivihyr,

seerl, then, %o be o volid corclugicn el

nRonoed in Jhenter 3 ~nd rencoicd o e
I .OF i

tensole. sehorsn vy Teste
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the nattern of obsesvebhle dtendenciss “hieh Glerlen.
I individu~l minds wend to wovi in She seie voyg, a0t Lc

true in the sverape of rnieny minds will tend to .c hene of

gach individuel mind. But the tendency Tor Las AnILei v

once esteoblished, vemcins but o tendercy.  Prof.C. . Ioll
has shouwn (3 Hnll 1027 and 2 Hull 1928, pp.Lb57.) sh-t "+he

extent of traidh difrfevences within the avercse inlividuvol

[PS

t Fed

was found %o appfonch rather closely the rsount of GiTrercare
found in & nowmcl ~roup in respect of any single secih ',
(2 Hull 1928, n.L5). such variebility of %e individo-l
discournres anv fecile expectation that he wiil conford o
any statistically est=blished patﬁe?n.

The demonstroted htenderncies, then, of sehocl sunjoolr
to fell into sroups mey lead to the vlanning of curricul~
in acco>dence with such oroupinr, but provisica sievlid ~l=e

be made, vhere possible, Tox individuel nupils to Ccllor »

& further limitation moy be noted. ‘He wveoricus
research projects considered in Thonters Loend B "vywe ¥
concerned with the woxlr of children between the ~res oF
10 abd 15 in pre-19/d. elementory schools cnd in e ol
schools, together uith one rnultilcteral second ¥ =echool,
The conclusions, should, therefoze, hove o close ver»iny

unon the orzonisation of the raomrnz <chool tyhe 0 ~erool

work, on both the curriculum and <n the cizagificoiion oF
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CHAPTH AUF. 2V

tentnl tesus opnlied to hosh crildren -na
2dults shov such cenennl nosifive interwcorel 3Sion
thot eithen o ~senewnl Tretor o OVCPlPDpiﬁ“.:?CUj
factors aust he nostuleted. e trend o oo
hos heen to catebliahn the exisberce of swowy > elos.,
The elewentnl e hrrnesen oF nentnl tecte le~as Do oo-
to describe the ~erehroloicel fuchoras exuvo .ctct oo
their weculds os 'oodnmry nentel ohilities'.

The compley of oeimewy pilities toveclzd im -
be expected 1o lead Lo the vogilive iatern-.cornsil-"i 0

of cunjest-norsiks in “mounns. This oheno ~non de droE g

Gith any one [roup nd G0 dininisly hetueen e vt jeohe
o one croup ©ad thore of anothew. This sendooey Colcy

-

orsible the desc.ointion of eecond 2y school - 2o Lo

1=t

o ey

terme of brocd foetnrsc vhieh, thourh dimtiret T oL o

anothen, "y not

B

s ), ERRRE- A | - =y o . e .
iohle vivh nzocey o0
N

1 PP s ~7 LR T T~ 3 - - ST e
The cuprcstion i< mnde 40 0% eoe’ surject=sromy Tonbos v
be a complex sitrvucetvre of primoey ~Hilitier cnl /T - efen

and temmercment troito. Interecs moy he ~ncthe: c¢lzions
in the same structure or it may be on inde~erndsni

reinforecrient of it. ;“:cwssJ mor g o el Pier 07 S0
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kinds, objciive o> =udjective. e foumer dic The

gtronper -nd is expressed in the lendine nopulopity wish

~dolescents of netivity ~ubjects ond those thich ~»e

primarily inforimction=l.

The hynothesise of distinet cbilities osaepci-tcd mife
[Ty

groups of cctivities is reparded 28 n~de tenthle hy 4he

evidence considered. These abilities 2pnec> to emcnoe oo

a common fund of cenercl ~bility vhich is undgifs”

in early yeans. Brthe ore of 12+ the influence off ™

number ond verbol foctors tocether is os cwect <o S of

the »emcinins undifferentiated cenen~l cbility, »»nd nlco »r

that ape subject groups ~wve distinsuishable commesoondin e

-

to these fretowrs ond £ menunl freior. Mhe el 20on

shovis o ten.ency to divide into two £ctowrs nope 33 ~%iredivels

linruis

(@)

hes shown thet these divigions convirue ~nd hoo~ns o

-

pronounced until, <% the :ehool Certiicate Hrsa, ~Hilidli

P

x«:

can be described in tcrma of uncorreloted Trotorn, pose
of which is cemer~l, but 1) of vhich show sore ove Ll )
the rest,

The »eloti * hetneen nbhilities thus est-nlisk=qd

u)

e individucl, crd ong

are no moirre thon tendesnciecs For ©

.

scheme of school orxrnnis~iion based on these »el: tira

X

must, as Tr» ag nossinle, ~1llo- fo

1h6,

istic ond infovanticnnl. lerecrch with older 271l

individunl conile o
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deport Trom the exnzelied nottern.

(ronnine

of eubjects found must not he trken o include suoi

or cctivities not considered, but “ne reserrch on

conclusions have been hrsed s heen suf?

compreheneive to sul;cst th-ot this kind of

opPly to 11 subjects (nd netivities in

educntion.  In norticul-n», “he necring

iclentl
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science wvoup, the L-onsuese groun ~nd the iafonn~iicncl
tal

or socinl-studies gioup. The nostulated fonsone iy

be said to sudort vhre ntin curviculuw-inter»ations

sucrested in Chaptcr 2, vhile their cvowin. =afze2 h «ifh
the incrensinc- ore of the »unils sur~ests the desipe»ility
L -~ e e [N of

of the ororressive differentietion o courses coniinir:
the corresnonding suvbject-crouns,

The work o7 3uxt and others swports tH
recomaendotion of the Tindow, Spens <nd Ilorweo  Jonldbices
thot n breck in school 1life should e nmode of ~heud 1L
t0 nermit o new grouping aceordins to time o derree of

ebhiligy. The definite recomiendction or 3urt hin~zi7? is

thot the bogis of this ~roupin sheouvld b2 derwee ~nd nob

140) . The importance, shoun hy C~rey, Burt ~nd Cv dster,
oif the verb~l -nd nuwacricel £-¢iors nt Hhin

=)

the proactice of many Tocel Education  Authowifbices of
testing XEnolish rma cwithaetic os vell oo Intellii-ense

in thel» sSncelicl) Plisce exominttions. ‘Wi npmoehine docn
not, of course, deny the ndditionnl veolue of the aghonl
record clrendy widely used ~nd stroncly cdvoc-hed in The
Norwobd Renort (v.l7,. Yhnteveé influence manliteive
differerces in rbility moy be colleved %to vield in ~eed-mins

child>enr ot 11 nlus to different tynes o

course, it seerls neceesary, s fr2 o8 nir-etice

1he,



divide pupils within the type into streams in accordance
with degree of ability.

It is this early streaming which makes it possible
for the more able children to commence linguistic, scientific
and technical studies which it is greatly to their advantage
to start early and which, in their systematic treatment, will
never be appropriate to the less able. Such streaming in
schools gphracing a wide range of intelligence need not,
however, be rigidly adhered to. Opportunities of mixing
need not be confined to ‘out-of-school activities'. The
adoption of the device of re-classification, whether in the
form outlined in Chapter 1 or otherwise, would allow pupils
engaged in different linguistic, scientifig and technical
studes to come togethef for literary and soclial studies, and,
more especially, for aesthetic activities. The commnon
core, suggested in a variety of forms, of religious, physical,
social and aesthetic education, of the comprehension and
use of the native language, of rudimentary mathematics and
science, correponds to common needs. Nothing met in the
fore-going review of research suggests that such a basic
course is not needed by all pupils;: but the wide differences
in general ability and the‘coming into prominence by the very
outset of the secondary stage of numerical and verbal
abilities suggest that a comnon treatment of even the elementary

language, mathematics and science of the basic course would

150.




he inmpronpicte. Th osecnms aecco curT o aictinuion,
then, hetieen "comvion noccs? din Shic cense o ~huidien nd
vhich vill be showed by oooups ol ciiideen »ut nod
In the lipht of theee considesrniions it il -t ™2
to cxrzonce tct tne ohildoen of ecohy 0F the Dhlesgs mve p= 0
should we min in ~bHilit—=2»ouns foo 1L Lin wicsic,
e thenntic ]l ~nd ceicntific =~tudies; Thoush T2y L. 57
nixed, without we; 224 Por ~bllity, Tor ofthe.r TenliTiticc.

I4 the liter-ny ~nd ¢ ocinld aubjects, ~e moted Lo Yupien &,

nterest drlkkes o le-dinc wmoRd, the xora-ticacl Tooehon
hng seceely shorted o Gevlonp ~morl Toem cengnol SRAIS T

e en =2, ST,

end, in ~n7 cwse, moder~te clost=-hcierosenei Ty Ton i

studiec i= nwvob~»ly o~dv-nt-geous.

"bout 21 neriods nex veels ~we sngreeted oo oA
ch this atoee Tope e cirion core., Joe ML e selon
core niznt be 2unnlencnted; or those childmen o oo

sicns of lincuistice ~bility,; by - fd?eign lenume (o,
perhrps hetter still, by o 'Llencu-es! coupee Ln thish e
punils cre tousht the deoc“deﬂce ot fh;lish on TGy,
Serndinnvinn ~nd STencH). s veRy anlen anildnen
o highly selected rpoup airlyt do two foreisn Lonourres,

ay French ~nd Lotin, o» wench nd the "Lonsuc ¢! covenc,
Simil~rly, technic~l shudies or nrichicnl curlse aorlt ae

used to sunnlement the boeic course of other [ouns.,

1



The f'irst tuo rears in the secoxnd ~rr school
have heen sucrested <5 © period hoth of fundrnent-7
instruction nnd of dissnosis of mesinl ~bilitiss a3
interests ( 1 1.in.1939, ».182 ond 1 [in.1943 ~, 1.18).
The recent .lenort of the ffecondnmny -zhool Dx-in:-i-nma
Council, 'Exrrninotions in'Secondnry schools!', »ecolrende

thet 'Ohjective tesin of verious xinds should 2e oot

+

periodicnlly vithin the secondory school -~nd = he -eenls

recorded in gchoolwecords ~nd used to ranist in ovidging

pupils toinrds suitoble courses of <tudy or wIace of
em~loyment' ( L Tin 1047 d, powe:wenh 10). Chrndondived
mentnl ~nd schoelostic tests, such ~3 those of 3~11 g
end Burt, mny be used, but t hewe is - nesd for owe
specific rbility teste (cf. 3 I-rle 1936 ~nd 3 Dwew L0,
The tendency vhic h h~s bheen noted Por - ilifie~ 4o
become more differentinted cs the child ~povs oldrn o ould
lead to the use of more bnses of clrssific tion “n¢ *“o
more scope for choice o7 subjects. The pocled ecn=»-l,
verbnl mnd ~rithmeticcl cbhilities -y he ~ enicicnt

b <3

criterion of clrsesificntion for the First 40 Ve s 8Q7e

wauld wish to see = double classificrtinn ir e aesond e

so s to provide 'sets' For Tathemctics ~nd Ceiegcr oo
vell ~o vetrinine cenewnl ~nd limyuintic ~hilisie - rg 4o

criterion of selecticn 0P forms: but, in v sooe, the

oricinzl groupings nnd the orizinal b it af cwouni e
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Cosmolly ot 134 the noze widely divenciificd souwiace
chould b-=-in. In oxder» Ho ziwe vll weisht we hhe o wrionan

of’ cbility-diver_ ence ~nd 4o nilovide
dissimilay interests, 1% 10 surreshed thot e lresilfis-tion
for scientific ~nd lincuistic studies should oo »ovi o0 He

carried out seorrately. e infomattion-l fubjretn (TreswnT

o

-
)
\.D

fetory cnd English Fiter-iure), would ~leo Pecuins senow:

-

»upil= clerssificotion i? differences of tre~biien” Por W i7 encan
desrees of the cozveshondin: rhility vewve re uied. iThene
is no doubt, o course, Th~t le~pnin~ will o cuieten i v
subjeet with - more ~ble clnas; but the ~cturl m-orc of
presentotion is not, it is sucrested, likely to vom o wvel in
the inform-tion~l croun fron one ~hilitv-level 0 107 2w
in the enrly stores. It is, “leo, beld by ncﬂé Gooeheem of
these subjects th-t aoe heterocerneity iso ~dv nhcreovsy
especic lly to the vie~lier nunile. Yor vill contert s hiw
very unlese -~bili‘y-differences ~re vide. Tle-clorosicgi hica
for the infowmantion~l subjects is conceguventiy ne’ reoeoite lsd

before the Tifth reow.
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There technic l, comrewci~l o othen sheeiol
types of sudject ~we involved it 271 o necessane L s
_¢lranify fo» these. “he prireiples of elresific Gich poode o4
ig merely “his: the% vem for on RALLty difte e g oFf
decree denrnd differences of cuvrisulu or o7 carchito ool
2 new clossificntion he mde in resnest o - EASNUR h

Tt is mow Dionosed to describe vact 4he Lo R R

of ¢lnsses ~nd curricul wirht he under Hhe 0tew

- .Y

seineinle, chiefly hy sefeirnge Lo he subjects secs 7 onton-
grounings vene 3houn in Gh-dlen 5, ~2d it will e ceonvoigg

lluste~%ion thet *he gehool gonssisned 2~ o

'l

for nurmoses of

three-Torm entry r~yone = school for howe,
e Piwet tho verws will bhe necupied ¢hlle o e
vhot hag bhecn desenibsd ~g the besie counse

gciecols. To this Trgire™ ni-tt be ~dried

—

Lotin for the . fomr (cncei- N choten Pow PLoT mete T AT
»lus cenepAl “bilityr) in the finss ycowein tfc sCanth e
two forms night do Fotin ne e third o cenecl Lonsaroe aop o
(in nddition to Fwenc™ deni med 4o foran the derpencacn of

Enslish upon fowveirsn <onncee, e cubjeets ~nA P e
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. . 1. ~ ES - Y3 o e mad 4 ey - egea cAes —~me
lonsurme heodings ot dovm. Tode wepticul oonE ter TnY

can obviously he ~ooiied in o two-Tom!: entny £2R005L.
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g el nri?isg

S

Its chief ~dv-nt-z ez ~2e thot (1) Hunid

-

seprrately Zop tvo crouns of subjecte corrermending to

distinet ~bilities, (2) ~llou~nse i~ m~de To» the indivior L

who is <trons in loasusres o2 science 0 Both, o e i

both. Tt seorecly needs 40 he -dded +whot the noriode o

e .
would he distrihuited turoush the uel. Aonernnod i Yol

misnt be followed hv tvio meriods in sess, %o o Poliovsd
) w - 9

nghiﬂ by - pDeriod in Torns. o lon s the now. T
ye~r ~pe 11 i. Ffoune op ~1l1 in sets % ny one "L oe, e
distribusion of periods c~n he w~de ~ %t will, ren T
toble is beins @mde. c-re wil

re-crouninz to o airivum, -8 £or s poseible Ao~ Sh

1 he token o wedvioc ceoroior

-

coincide uvith interv-le such -s the nid-mornins -0 Luash=roon

L

bre~ks.

In the Tourtth ye-w, neovisgion saecuvld Mo e,

o

ns recorrended in the »ccent enoxts of the dvra-tion L OZoR4

Comiiittee of the He~dm aters' CQonfesence (Decc. iz, LE4T),

for o thind Poseirn L mpucre Ho be tolzen by the bBore vTO
sneci~lly ~ifted lin viaeticrlly: CGeoon i=s < oobcd Mogor T2

of its v-luc 8 ~n ~ddition~1l cultur-1 link wit Tvrone,
Ee

especi~lly in the £ieldes of secience nd »hilezodly. I

stoffine ~nd cecomodntion nervmit, . Tourtl: ssience =ev
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of t he Bduvecticn L Tolicy Jormittee of the Yeooam oo’

sonference thrt "mhe eomulsory «<5agr ol - Dol Lo

ic discontinued e Tounr ye rs'.  enont.nl.ilC).
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In the gixth ¢ severnth Fer Sha mmmtope o et oe
il be meduced. Tmeadi~tely helooe the - on anpili~ of

16 ~nd over in rront-cided lecondowy  chools ~mevnted G0

11.8. of those of 11 0 1.6 ( L 1iin.1939, n.%6). e vedodae

of the cchool-lecvire ~r2 %0 15 (- nd, perhrns, i 1he oowd
few verws %o L5) ~nd e nzy action L omolier A0 nerlesied v e
educ.tion woy bains ~“hout ~n inewe- oo in tThe et Unnes
nonulaticn. Relstive nwthers of over - 18 v in T o

opompncy 2cnoole Uil vowy fvom distpict to di-siieh ond Toenm
schoel %o gschool. Heree - weli hle estioote 2l ity

numbers in the :ixthv Poun of - threc~-Form entsy oy

ceoinnte achool ie drpocniblc. Tn the suromSions T
the sixsth ~nd severth so-ne viiehh Tollotr it Uil o woed

%

Nt numhens e sulficient o <llov ere yoo ot s il

o

to be divided, on ver oz, into Shueee elogses.
By the time the “ixth Fomin iec wecched. Shr ~movundune!t
of rener- 1l eduction will "ove been L-id -nd rnoeci T

. = A - " R
|

~bilities ~nd intereaits showvld 1 ve degl red wroranlern

with sufficient ¢l »2it- 4o eroble eozhh Uit <o »lovz o
his moin studier infeniefsion~L o i vistic o ~giletilic

ch nunil chonld he o2Wle %o ehiome ThieT
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the Touwe’ ) acluam, “he govivelen o7 %2 sgeind-
gech 07 “hvee closses uowle bhe TiLl-~d Lo ershy ooy

torether with the periods fow onticarl jusiec, °0 o

o
v

Handicrafts. .eny usucl combinadiong of cunisnde
nrovided for. cubjee” o the liaiting footor ¢ ©-¢
maximun sine of eny clnss, the »uTher oFf noasillic col Inolio

of three msin subjcehs is o x 3 ¥ 3 = 35,

This outline of mossible erreongementa Tor o R0

Porm ento boys' rremior sghocl samwes 90 oo ITve o Tigr

of uhet 11i-Nh he done o secure a flexible gumlriosT
offering » wide clhoice betueen difrerpnt conternts cnd

differvent treatmentc of owouns of Aawhjects gho o oeTnicowen
to be lin%ed by fretora o ohilisy, A8 ernoptiel oot

=]

of the rrrancsients it 2 use oF vheh dn Jhondeor U

more hases for difTesents ~wouns of ceibivities - llaun o
‘,).} NG e

choice to eocii nunil of reveral cuwericrla. I CRA NS D

]

thie syntenr of choine © 270 the ~ubiectis menercl’y egorig~d

it has been poewibla 40 enver the :cruirvenenic 67 ¢ 3006

and-oohions prosranmie.

vy

nresu) r0se enythin, vnvasvnl in weonsd to 8500 TRS
accormodetion. .5 wable 39 shows, a Hupils-toetzonor

7atio of 20: 1 is cgasumed.
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it Aittle ~Lhecvstion vhat s heen deg erihed conlld

he made to apnhlv to o tvo-Fform entyry sagheool. At i
stace thers would then he %“uo forms ard, Fmom o & i v
tuo or thiee sete: e number of combinaticns chnny TN e

Sizxth Tor would hrwve 0 he reduvced. Do o Nl oiee

forms at entry the Ticld o choice conld he ruieh cvien -4,

flerent crouns o7 cotivitise

[

In 2 modern :zchopl the di

could aiffz:» fwom those vsed in tMe illuatoaiion, exacHh oo

the hasic couvse renresented by the Pinct ivo sravnet 1oy
omitiing Letin end, ezcert nerheps Pois o Ton weima, ennl,
Aobechrnical school, einilonly, vould pzouise venioys

technical options in “dd1J.on'to the hatic sovnsns, vt e

cane metnod of renderins the AifF

vould 2ppiv. In o multiloterel school the 4re i me of

()

multinle classificetion couvld he used hoth *o Jdwe oo

choice of nlternative curricula, Some aombininc wreeghic Tt mA

acadenic subjects in novel veys, and 1o Jiwme o i of
children Toreisn %o he vhole iden of 2Loidly e e cotel

streans.
Iixed sehools e rcoustomed Gooenecicl _unuiin
-

T . o s e e
Yor exnmnle synchronising dovectic foilz ac

o1 £ sex hoeis,
for civls vith voodvork for hovs. he Mind o crennioetign
outlined vould merely ormiend +the nnrghice =0 L nloialos S

Jaasen of cla~gific~%ion.



Iv chowty L Debhods 2dvncated seet (o 70

rosecond Ty 3chool where theane cwe cnou T

-~ 4 2 - L R R o~ . P e - ~ - Ty e i
nunils in any iven weor Lo Fou! LuiC 02 MO0 L rEC,
Geagm LT une of e vetihno s oF asiicnl provoh et
s : : S et o ._ nocol ool e

hewein dasceibed certoin nenefita i b he cxpoeted To JolTen

sore of vhich have olreody heor weolived i cog ~ulool Al

vhich those meshode Tove heen i noe ainee et noe, 1O,
IT-the wipst ploce, She Sinme-teonle iz 2dsnianle B0 e
ebilities and intewegts of The indiwviduel punil. W
of re~closeilicatior docs 0T nueselibe ¢ 2rhtsly of cTllAic
but 2llove foor indenendens worlietics in jued Thote oLALISIen
in whiceh wveseowch o@ expericnce hee shovm indeldcreeont
variation to be noct comron. Vapiotion it oo ooty o

linked subjescts i¢ »rovided feop by institvitins coreres 10
vhich one or tvo oFf trhe sublects, bnus not £ll, ¥ s 2.7
while one science set tokes Lathemmatics, Phisinss ~nd Jreol
another set will talke [ rirematics ~rd Qepsnl ioiencc,

The 2ctul treatnent of the ~unjectns 1o eec™ ¢l -me il
dene=nd, of couwrse, on the onnorent nesds ang aonet o

of the mamberns o w1t marvicul-r cle~n, ond = o 1 TheR

the teechers in chorre of it. I comot be glaoined 77

subjeets are alloved Fopr: it can be claoimed, hooevcr, LT
FJ 9

thepre awe fevier chemsen of mistekes in the ¢iF “eul® o=’



of ouidins coch ¢hild 4o the hes, conaloebion of siuas i

oehivities cwailoble Po Tia 1o hin noefievlate ssliocg

AnG vhat is olaoct re Lowmoxtoant, Af it he fownd oDl o T

that his ji‘widance wan foulty, Lt is coomoectively it To
chonge him Tron one seh to caother o Foom one Fowd U6 T 0%
without dislocalting e nroscoiie. (O0F. Tomool Ao
0.156). ’

In e second olece, the syoten tends (o LlrzZwecre
the consciousner s of T he tencheps what Shey e oo el v
t0 congider the nerds ond nolenticlities of enech it nd
to £¢T tooether as 2 terw Yor hie'eduscitionsl uldcomne,

At ench “ime of mrowetion, cov he end o o echocl
vear, the considered opinion of his terchers on #9z no0”
arynropriate sewies 0 gloscen Tor the ensuingy yen: ahouii o
camuniceted 1o ecel Dundly with o0 2xmlonetion o vt e
verious nostibhilities cue from’which ~ selectior 10 o v L
mhis cen be done in ~ fer minutes vith e ach Yomil. )
opnortunity chouvld 4':cn he siven Tolr eceh child on ie Hoes
to ask Loy » differcns couree. Me short exoersicoze of Y
scheme in cnerxction shovy very Lfevu poguests fow - 4irianer
couvge Ho be mode: scretimea 2 hoy's couse ig cettlcd Lo am
interview hetueen nrrert 2nd Roadiroier. e RS henzTi
which mir’t be acmed is the resultip; inererce L ohu L
understanding betuesn calldeen, narents arnd Sersient .
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recornition %o an ircolated -ccd cbhbilitr. A hoy L. oveel:
in lanpuages and finds himzel? in o ¢ Pnuia, bhut Dic ~loesomh
in nathematics and /or Hcicnce mey justify his inelinsion i
-et 1. Tn gach class he vill be placed viil oblene AT

like ability and, probebly, cimiler inleresis.

The ascociation of each clor-n with o powpitisvi-cn

course »nelns each teecher Lo Think of his ovn weowl 1o 2ol dion
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The brosd unities susrcested in Pavt L 2s
the elements of o cuwriculum vhich 111 % he toth Tieyinlc
and corerent hove been <houa hy research %o be L-o7el
tre seane whether tleir constituent =ubjects bhe choren Ton
complementary contént or poyveholo sicel 1inkros.

vhe ‘coawion cove'yadvocated by mans voitcoss,

.1’_'!

should be the besis of the currviculuwa and =hcvuls dooincle

it for the first tuo yeors of the secdordery Stric. e
wide differences ir rceanersl abilitvy et 11 4 ond vwhe eolng

into nromineace a% thet ace'of nunerical £ad verbal cohilities
require that children showld be gorcupsé caocondins: o 22:ze
of abilkisv for 21 lin~uicetic, nathematicol oni aeizntii s
studies, thoush they meoy bhe mixed, without e ~=d Tor
ahili~y, for otherr oetivities. e cosnaen core ~ould
be sunnlenented by 2dditiorel lirsuistic, technic2l o
tic=l ~ctiwviviec,

The first Svo yoansd iz e diocnostic nevicd.

There i3 a necd for the fuller develeonnen’s oF ta-te o
used to sunnlement T
2613+ , o7, if mossible, eeavlier. sveh fronsToue

to other schools o other coumses <= roper 2 d-tizchle i
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In the 217750 year a n¢w zl-scificthi~n infho Poomanaet T

e . . et s s e ime .
veferencs o sbilidy i Taoni-~l _vodise 1o w0 7C So - -
' e e e s s e . o e
WOy Tor b Qe wold o dio Uhip Zicld. A T oI R
the cenennl ccuzo-, Tol o nubsesuent yenpe oo dde o oles o7
[ s . - <5 S ., oo le . AN - . EEN N - -
shirer i suhiosds 10 v coceded Se e e i e
Fal v e ~ - .- - N
NT senewer roudic ¢ SERRNR WA
() ~ N - e
PR Sl e s e s
o7 tre pupilael time S NLIIGe i A o T . A

yn S ER KNP ey epm s . -
ICENEDA SAR i R R A VOAALS TR R AR R S O R S

=

N R I " ~ N
~drentasgoun thos 20¢7 4 he



thizty nericds ner war’t 50 cne™ tentler.
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he ethods illinzsented can bs cdantad B0 wle

snecial needs of dificwent types ol nceondory cohool,

nith

(3

(%)

N

(S8

3

L 7
e excention of the sinple-Tfo»m entry =chool,

enefits vhich =~y be expectel torecull e

orranicaltion on the ~u_reuted lines cwme 0o Uollove:

ifferins chilities ond interests cne reolily

acconacdoted ond tronefer made vwhere nosori02ly

w

i

ke periodic culdance ond nuxnils'! chclce, wit

11

G

the teacher's fuaction as 2r educetional guide

s siven prominenca;

o

K . - R - . g I
he opportunity for exnrecsiny perentrl wizhes,

ake fox incrw-aced mutual vnderstending

the vericthion of worlking avouns [ ives reco; vitior

0 isolated r~cold chilities omd vrovides ©

naig of corrion inssrest cad @inilen ohility i

e systen: tends Lo nromete cunject-intc moticn

and staff team=tioX.
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CAPPEEDIX A LT I TURG GO

Neference ves made in the
one school in vhich ~n oxsanicsetion on the lince 0 o«
surrmested han beer vonkins sines Tentesher, 1005 Me

scheme in upe wos Made nudblic in on apticls =7 ~a-eoord

conziderations lad to The adontich of fthe sale = ~27 7o
achtuel cepcnsenents vueise nnde.
O b 3 ER

In ony »eal situetion nlsoas caawno’ e Jenesdos
only on theoresical corcideraticra, Whe corlilia-tinoe
and pre Llces of existing stefl, the orevione st slier

of the »nupils %0 whon o neunlan is 0 oonlr, L7e lorico L

]

limitetions {such oo the pocsegsion of orly one mywin roivry,

one vt room and w0 lahorsiorics for 5.0 boyﬁ) ~G ST
school s treditions, whizhere o »exd ol it versr ifs, -
n1l these thincs mu~t be tsken into accovnt in A2~ an
any nrecticel sohelle,

™he G—F?P.l‘!.f;?,{? Sshool of o usen Mligzsher!, ninlielid,

is ~n 2neient aghinel vi’h
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]
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3
1t
-
™
o

vhere the rethods
a stront clossicnl traedition. Tow meoy wersn the hoys
!

had becn divided into ‘clascicol'! -nd ‘'icdesnn' strerns,

2.7,

liore wecently, “he mwowth of the scghool nd necestithohied
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further options ond diZferins cominstions of Lin ui-in,

sgientific, literany =ad =zocial studies Twd owi-en. o

the ~utwmm of 115 3% ura Telt o ke necencrn o owlhoo

-

hoth thz available courers =nd 47 metind of ~vsil-

. .. ]

clascificotion. To s S0 2 40P comaitiea oy !
1SLE, T »mronoced o celenns of nulitinlzs glesrifio~iios oieTy,
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it e, . o e ] o e s - P e
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'gﬁiihi; SECCH, o T
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'L majon problen e ntailed by the newu concenticn of



secondanry educetion is 92t of corroehly eloosifrin.

nupils accorins %

of oroviding oo

not simnly one oI

o theiy interests cnd chilitien, -2

»icte curricnlo, iz noohlen o

s

dividing out children o4 1l into toes

or more ciureamns ond nroviding Tov them three on o trmace

of secondery schou
The divi
ace o "rll-pround®

ricidly adhered to

"subjects" in vwhich =some of the children rie n0% L %ore

. =

and the nezlect or

cennot be found e

1

creates leverorene

nlace in the

1.

sion oF punils into Foimig, hothan by

anility, resulite, if the division »»
Por ol subjects, in “he Wiecpnir,d of

potivities vwhicl, houever educotive,
3

Torm hime=tenle. I+ ~1s0

ous clasces, to t' e esneciel -“cinillens

of the bxichter pupils. This ¢ilficuliy iz ~ruitc in i°¢
ene Uehool Certificate vecniwvoresle o0
ificetions of staff tend “¢ ¢ evote iU

the gnecialist quol
1 .
Various

the nreoblem. AV

flexibility ol cuwmriculua has led, in some oc

introduction of o
these schenles hnve
system, hovever, a

classes for sach #

cxnedients have bheen used to L o colve

oidnnce of the heterogeneour nlnzc g »

cuvshen', vihile the decive Znp increrred
feore-rnd-ont 10ﬁov ormoniceti n. 20%
ment henefits o offen, o oeeh
s ~encxolly underctood, vitll ,2 a0t T

e% subject (in o #hmee-¥oma yoop),

fine difficulivy ol recuiring sinultenenns
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irstruction “o be ive in the scue cubieet Tow ~3T U

o e o . . : .
5et3 o ony leen vec» mnd olso dictotes thov ern . ety
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themselves,;, of vhesher it 2hall he “he sowe e e
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options.
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into o boys' cworiiere school, ond ¢ hielfly ofisetir $hn

last two reaws of ¢ Icuw-ycars “chocl Cepr’i‘ico~ arimerip
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for “he zcowe vk jecis;

P2, To rive weanon~hle f£resdon of eholc=e to cunils gwen
as wide o fi=ld of ontiors as posr-ible;

V3. ©o classify punile for each subject oz wovin o

vhene heberoseneity ie desirzed:
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ganr snhisnt. One Plzady FPorn lesess on
exriod of “nclish ond nnc of Leotin, MeEeor s of

snecial »aguirenents of ~csomrol~hion).

' 2nd VYenris- Doye 2we orcmened Toom Tive oo Ponoe on

ehiliticy iv Lodin pod’ Dsench onlr, iAo T

on Yatir. by mnken the hhres Towns ool o0l

foreion l-nrun-en sehs, Cthen mMiertc wonwy

shoun nzlou. ALY =unjnete e Sozen i

Tox which gomron sets L ord 2 ~og uorl Tod,
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' 3rd Year - Diromotion %o Whe thwes fomme i oon

ehility in ¥penc. only (unlezn cll-pound ~hiliit:or
is too lovw 19 warmont prondtion % 2X1Y. vidls e

nreoviseo thed 11l A bors do Lovin. Ter T {enepnd
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I

seems bwst to correspond to his mrevious work, to his
interests and to ﬁis projected career (if any).

During the summer term a provisional list is compiled
by one master giving new forms and sets for all boys X
including those about to enter one of the Sixth Forms.

This lisf is made out, in\the first place, by reference to
each boy's previous work, his degree of success in each
sub ject as shown by terminal reports and examinations,

and his special interests, so far as known.

The provisional list is then checked and, 1if necessary,
altered, in two ways. Firstly,it is passed round the
étaff and thorbughly discussed, both informally and in
specially convened meetings of groups. Secondly, after
agreed changes have been made, each pupil is told to
what classes.and courses he has been provisionally
a8signed (by reading portions of t he list to forms). It
is made clear that changes can be made in response to
special requirements of projected caréers, strong preferences
or parents' wishes. After ail such requests have been
considered and, so far as practicabie, accommodated, the
provisional list is handed to the\Headmaster for his

final decisions and approval.

Excluding, in the school using the scheme, boys in the

Junior Department, i.e. under 11.

185.
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Means (M). Deviations (d) and Average Absolute

TABLE 18: Deviations (Av,ldf), Schools 1 to 16 (Group 1l.)

—~t

9 English English History. Geography. French . Mathso Physicso. Chemistry. Art.,

< N Language. Literature. . Av.tal\.
&

M a M d M 4 M d M a M d M d M a M d

1 25 12,7 =0.1 12.0 =0.3 12.1 #0.2 13.0 =1.1 10.8 =0.5 15.1 +0.7 11.6 -0.6 12.0 =0.9 12.9 30.2 0.6

2 4 13.8 41,0 13.6 #1e¢3 11.3 =0.6 13.3 =0.8 10.3 -1.0 17.6 +3.2 16.0 3.8 16,0 +3.1 12.3 =04 1.7

3 9 12.9 40,1 11l.1 -1.2 9¢3 =2.6 10.8 =3.3 15.2 +3.9 12.6 =1.8 12.6 +0.4 11.0 -1.9 11,0 -1.7 1.8

4 48 13.6 #0.8 12.7 +#0.4 12.9 #1.0 15.7 #1.6 12.6 +1.3 17.9 +3.5 13.1 40.9 13.9 41.0 11.9 =0.8 1.3

5 1 15.0 #2.2 17.0 +4.7 17.0 #5.1 22,0 +7.9 10.0 =1.3 8.0 -6.4 13.0 ¥0.8 14.0 31.1 5.0 -7.7 4.1

6 9 14.2 ¢1.4 13.2 40.9 13.4 +1.5 13,4 -0.7 13.0 «1.7 14 .4 0 13.6 «1.4 14.0 41.1 12.4 -0.3 0.9

7 4 15.3 +mcm 15.3 +3.0 15.8 +3.9 17.3 +3.2 HOum BOom 15.8 +l.4 Hmoo 4+3.8 H@oo +2.1 quonw +4 .6 2.8

8 4 15.0 42:2 16¢3 44.0 16.5 +4.6 17.0 +2.9 8:3 =3.0 11.5 =2.9 13.0 #0.8 13.0 40.1 13.0 +0.3 2.4

9 21 11e3 =1.5 88 ~3.5 7.9 =4.0 12.2 -1.9 5.5 -5.8 Te?7 -6.7 7.1 -5.1 90 =3.9 1l.4 =1.3 3,7

10 8 12.8 0 14.9 +2.6 14.8 +2.9 14.5 $0e4 15.5 44.2 18.8 +4.4 16.1 +3.9 17.0 +4.1 16.4 +3.7 2.9

11 33 11.3 =15 13¢5 #1e2 12.2 30,3 15.5 +1.4 10.3 =1.0 14.2 =0.2 132 1.0 14.5 41.6 13.4 #0.7 1.0

12 13 12,0 -0.8 10.6 =1.7 9.5 =204 12.0 =2.1 11.4 +0.1 12.8 -106 10.3 =1.9 9.3 =346 14:3 +1.6 1.8 o
13 1% 14.2 +1.4 1166 ~0.7 18.0 +6.1 15.4 +2.3 1502 +3.9 14,1 =0,3 13.4 +1.2 14.6 +1.7 19.0 *6¢3 2.5 b
14 1 15.0 42.2 14.0 4117 15.0 +3:1 15.0 +0.9 16.0 +4.7 16.0 +1.6 21.0 +8i8 8.0 =4.9 19.0 +6.3 3.8

15 5 13.0 «0.2 15.0 #2.7 12.0 40.1 15.8 +1.7 1044 =09 1782 #2:8 1548 43.6 1660 +3.1 14.6 219 1.9

Hm Hﬁ Hwoo .-.Oo“—. HHO% lOo@ @op Imom u.u:o@ lmom HN.@ ._u“_-ou Hu.ow ﬂ@om moo -u..dvem HHQQ nuu.oN HHem .IHOW Hcm
Total 208 _
Subject~-Mean )
for Whole 12.8 12,3 11.9 14,1 11.3 l4.4 12.2 12.7

Distribution.

12.9




