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FOREWORD

ALTHOUGHI wasDirector of the University of Manchester School
of Education at the time when the investigations reported in this
volume were begun, I can claim no share of credit for their outcome
and need notrefrain from congratulating the School of Education on
the publication of Professor Wiseman’s work. I am confident that
readers of this volume will share my opinion that it is a work of
educational research noteworthy alike for its methods and for its
findings.
When one considers the importance of education, the theme of so

much speech-making and writing, it is extraordinary that education
has been the subject of relatively little research. Expenditure on
education, though inadequate, is high, but the investment in research
which might makeit more productive is almost insignificant. It must
be admitted that some of the small amounts made available have
been spent on enquiries with ill-defined andill-chosen objectives pur-
sued by naive methods; but expert work such as is here reported
makes one long to spend at least as much on research in education
as on research on(see p. 2) glue. Can it be doubted that educational
policies and practices would be vastly improved if research of the
quality here exemplified were multiplied a hundredfold?

It is remarkable thatthis large-scale investigation of education and
environment should have been temerariously undertaken, andstill
morestriking that it should have been brought to a successful con-
clusion. Professor Wiseman has himself generously and justly
acknowledged the co-operation he has received not only from his
immediate colleagues but from the officers of local authorities and
from a large number of teachers. Such co-operation is a proof that
while educational research needs greatly increased resourcesit is also,
thanks to the professional attitude of educationists, an economical
enterprise.

Since many readers will rightly be mostinterested in the findings
of these investigations, I should like to call special attention to the
methodological skill manifested in arriving at them. It is not suffi-
ciently realized that the methods of educational research have been
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Vi FOREWORD

refined to a considerable pitch of efficiency and sophistication. This
has been the work of somedistinguished and innumerable workman-

like educational psychologists, mainly during the present century.

Morerecently popular sociologists have attracted attention by their

interest in education and perhapsby their support for some popularly

acceptable opinions; but although notall the methods used have been
as primitive as questionnaires and interviews, the techniques have

often seemed to educational psychologists comparatively primitive.

One can but welcome the growing tendency to seek techniques which

have some of the refinement and subtlety of those so fruitfully

employed by educational psychologists. This volume exemplifies, for

example, the construction of tests of high reliability for the measure-

ment of educational attainment and the potency of factor analysis in

suggesting and controlling the interpretation of data. The reasoning

employed at many points is a model ofscientific thinking with its

respect for evidence, its avoidance oflogical pitfalls, its suspense of

judgement where scepticism is demanded andits decisiveness when

decisions are warranted by the evidence. Only at a few points does

Professor Wiseman allow his optimism or his charity to carry him

away (‘Weareall aware, nowadays, of Hebb’s “Intelligence A” and

“Intelligence B” ’ (p. 29); ‘We are familiar with Vernon’s v—ed, k-m

factors’ (p. 71)), or permit his zeal for good education to give his

data unexpected elasticity (as when he dismisses corporal punish-

ment). One could wish that much more of educational theory was

based on such solid evidence and firm reasoning.

Professor Wiseman is aware ofthe criticism ‘that much research

‘ends with conclusions that, to many experienced educationists,

‘appear “obvious” ’ (p. 2). It would indeed be surprising, and sus-

picious, if the intuitive knowledge derived from generations of ex-

‘perience were totally overthrown by methodical investigation, yet

there is a difference between the knowledge of educational lore and

‘knowledge tested and restructured by research. The survey of pre-

vious work in Chapter IV of this volumeisin itself a valuable assess-

mentof the research contribution to our knowledge of education and

environment. It is true that manyof the findings of the present study

confirm what was already ‘known’, for example, that educational

attainments are somehowrelated to ‘social class’ and to economic

status. Time and again, however, the report includes sentences such

as ‘This is a very curious result’ (p. 27) and “This result was con-

trary to expectation’ (p. 108). Such unexpected findings cause the
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reader, as they cause the authors, to re-examine their ‘knowledge’.

Thus Dr Warburton in Chapter VI, confronted with evidence that

must have run counter to his previous conclusions about heredity

and environment, nevertheless reports the facts objectively, with the

result that in Chapter VIII new light is thrown on the issue by the

distinction between surveys of attainment in groups of schools and

studies of those who actually attain education, individual children.

Another example of fresh insight is the distinction tentatively made

by the factor analysis between ‘family care’ and ‘homecare’.

The volumeis indeed rich in suggestions for educationists in what-

ever sphere they work—the classroom, the neighbourhood or the

local authority office. It is at once a good example of what can be

accomplished even on a shoestring and an earnest of the benefits

which might accrue from adequate support for research in education.

R. A. C. OLIVER
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CHAPTERI

PRELIMINARY PLANNING

THE planning of a research programmefor a School of Education
demandsthe consideration of a numberof relevancies. Although the
central purpose of an area training organization is the training of
teachers, a School of Education has other, and wider, functions.
Amongthese is the promotion and prosecution of educational re-
search. While it would be sensible and undoubtedly desirable for such
research to be concerned with the central function of teacher-
training,’ its research efforts should certainly not be confined to this
field. Rather, it should aim to serve the needs of education in its own
region, carrying out investigations that are likely to prove useful to
the local education authorities in the area.

Notlong after the creation of the Manchester School of Education,
it set up a Research Committee. This Committee felt that the choice
of its first major project was particularly important, not only forits
intrinsic validity and value, but also as a demonstrationofpolicy and
as a reassurance to teachers and administrators in the region. Such
reassurance wasfelt to be necessary, since research in education is
often criticized for being fragmentary, or ephemeral, or unrelated to
the practical problems of the classroom, or directed towards ques-
tions the answers to which are already known. Evidence to support
all such criticisms may be found by any diligent reader of the appro-
priate journals anddegree theses, although the proportion ofresearch
that can validly be attacked on such groundsis a good deal smaller
than manycritics believe. And much ofthis criticism is inescapable,
since researchers must be trained, and the topics on which they may
best cut their teeth as investigators must often appeartrivial, and to
be of little or no direct value to the practising teacher. Moreover, the
distinction between ‘pure’ and ‘applied’ science, though sometimes
artificial, is nevertheless relevant in this context. A good deal of

* The current major research project in the School is a follow-up of all the
students in its constituent colleges and departments who werecertificated six
years ago.

1



2 EDUCATION AND ENVIRONMENT

research must be done, particularly in educational psychology, on

topics which havelittle or no overt relevance to the practical problems

of the teacher, but which, nevertheless, are of fundamental import-

ance in the developmentof a coherent theoretical structure and con-

ceptual framework which are essential for future progress. It is true,

too, that much research ends with conclusions that, to many experi-

enced educationists, appear ‘obvious’. But, as D. E. Broadbent says,

‘The merit of objective study of behaviouris that it provides a means

of testing intuitive knowledge and sorting the true from the false; not

that it should necessarily provide some quite different and previously

unheard of method of dealing with people.”*

No Research Committee can—or should—remain immune from

the pressures of current controversies. The early years of the School

of Education were those which also saw the heated discussions over

‘11-plus’, and particularly over the validity of the intelligence tests

used in this examination. This accounted for the first research

sponsored by the Committee, and one which made

a

significant con-

tribution to the controversy.2 But the Committee was anxious to

embark on a major project which would have a specifically regional

context and application, in accordance withits defined policy.

There is no dearth of problems in education which cry out for

investigation: large areas of the educationalfield arerelatively unex-

plored. This is not surprising in the present state of affairs, when the

amount of money devoted to educational research—bytheState, the

universities, the local authorities and the teachers’ associations—is

derisory by any standard. Ofa total expenditure of £800 millions on

education, the amount devoted to research is one-fiftieth of one per

cent. We spend over 20 times as much on medical research, 30 times

as much onagricultural research. The Departmentof Scientific and

Industrial Research has a budget over 80 times as large as that for

educational research. D.S.I.R. spends more on research into glue®

than we do on research into education. The considerable time lag in

the production of this publication is itself a bitter comment on

research facilities.
Theexploration ofvirgin territory is, however,as theoil companies

know, a chancy business: the attractions of unexplored fields might

1 Behaviour. London, Eyre and Spottiswoode, 1962, p. 178.

2 Wiseman, S., and Wrigley, J., 1953. ‘The Comparative Effects of Coaching

and Practice on the Results of Verbal Intelligence Tests’, Brit. J. Psychol., 44,

83-92.
8 Mr J. H. Boyden, M.P., in the House of Commons, 19 April 1962.
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well run counter to the desire to produce results of overt value and
use to the local education authorities. One solution of this dilemma
wasto consider the possibility of planning a research in two phases:
the first phase to yield results of immediate practicality, after which
these results might form the basis for a second investigation of a
more exploratory kind.

This preliminary planning wasbeingcarried out in 1950, whenthe
effects of the waron the educational system were gradually disappear-
ing, and when one of the major interests in education was the new
secondary modern school andits efforts to define more clearly its
aims and methods—efforts which were complicated by the existence
of the ‘new’ age-group of 14+ produced by the raising of the school
leaving-age. The general aims of the Research Committee have been
indicated: the operation of those aims within the prevailing educa-
tional climate producedthefinal research project.

It was decided to investigate the abilities of children of 14--, the
age of those in thefinal year of the secondary modernschool. To do
this it would be necessary to construct special tests, since there were
no existing tests of attainmentatthis age level.1 Thesetests would,it
was hoped, be of value to schools and authorities for purposes of
educational and vocational guidance. The tests, when constructed,
would be administered in the North-West region and standardized
from the results. This would achieve two further objects. First, it
would give local authorities factual information about levels of
achievement of the 14-+- age-group which could be used totest the
validity of the then currentcriticisms of educational standards made
by employers and the general public. Such criticisms were common
in the late ’40s, and were probably prompted by a feeling that we
werestill well below pre-war standards in the three R’s. Second,it
would give the tests a valuable regional standardization. The com-
plications, and difficulties, of adequate standardization oftests of
educational attainment are not always fully appreciated. A teacher
in, say, Lancashire in 1960 will use a standardized reading test in
order to judge the level of attainment of his class, without realizing
the implicationsof the fact that the basis of standardization was the
data obtained from childrenin, say, London,in 1935. Standards of
educational attainment vary geographically, and also temporally.
Standards in London are not the sameas those in Birmingham, or

* The tests most nearly approaching this were the Moray House ‘Advanced’Tests, designed for 13+ children, in English, Arithmetic and Intelligence.
B
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Manchester, or Glasgow. This is not only because ofdifferencesin

the quality of schools, of teachers and of equipment, in the propor-

tion of time allocated to particular subjects in the time-table, in the

stress laid by administrators and inspectors on standardsin this, that

or the other subject, but also because of more basic regional differ-

ences. Cities and towns and rural areas differ in the quality of the

environmental stimulation they afford to the intellect; they vary in

respect of the distribution of trades and vocations and professions

among their population; they have different ways of organizing their

schools, with differing proportions of children in selective and speci-

ally favoured establishments. And they differ in their speech habits,

their idiom andtheir dialect, so that a sentence in a readingtest that

produceslittle challenge in Scotland may hold traps for children

in southern England. Nor is educational attainment cataleptic.

Standards that are accurate and truly representative of a particular

region in 1950 may be completely false in 1960. Schools do not stand

still; the educational system is not static. A teacher may announce

that Johnny has‘a reading ageof 8’, and feel that this assessment has

provided a weighty anchor in a sea of subjective judgement. Andyet

such a statementis practically meaningless unless we know where and

when the test used was standardized.1 Attainment ages, and attain-

ment ‘quotients’, are not fixed and immutable. With energy and

determination any good school system can make nonsenseofexisting

test norms within two or three years.

Thefirst phase of the research was thusfixed: the construction and

standardization of tests of educational attainment, thus providing

L.E.A.’s with (a) the tests and (b) the results from the standardiza-

tion of the tests in their own areas.

The decision on the second phaseofthe research was also mediated

by the post-war educational climate and the considerable upsurge of

interest in environmentalandsocial factors in education. The ‘region’

envisaged in the phase onetesting is part of one of the world’s great

conurbations, within which may be found great environmentalvaria-

tions, with strong contrasts in such things as density of housing,

quality of housing and general socio-economiclevel. Repairs andre-

building following war damage, the pressing on with the back-log of

slum clearance and the concomitant growth of suburban and over-

1 J am tempted to add how,since a great deal depends, too, on the quality, the

representativeness, of the samples of children used to calibrate the test.
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spill housing,all these promisedat least two decades of rapid change
and development within the conurbation, with major population
movements continually going on. Add to this the change produced
by the increasedsocial services of the welfare state, and we are pre-
sented with the picture of a minor social and environmental revolu-
tion. It is not surprising, therefore, that the Research Committee
decided that the second phase of the enquiry should be an investiga-
tion of the relationship between educational attainment and social
and environmentalfactors. The difficulties involved were recognized,
but equally so was the importance of gaining some knowledge, how-
ever meagre, in this almost unexploredfield. It was accepted that this
research would be a pilot survey, but it was hoped that it might pave
the way for further and more penetrating analyses. In the event, and
with the co-operation of the Manchester Education Committee and
other departments of the Corporation, it proved possible to develop
a second and more detailed investigation of part of the area. This
report, then, concernsitself with the first phase of the research—the
construction of tests and their application within the conurbation—
and also with two investigations into the relationships between educa-
tional attainments and social and environmentalfactors.



CHAPTER Il

THE TESTING PROGRAMME

The area

OnEof thefirst decisions to be made wasto define the region to be

covered by the investigation. The intention was to cover the Greater

Manchester conurbation, but this phrase in itself doeslittle to define

the boundaries of the region. Local government boundaries mean

little or nothingin ‘real’ termsin this vast region of bricks and mortar:

they are historical accidents rather than lines separating real entities

or units. One town merges imperceptibly into another: one searches

in vain for geographical, social or humancriteria to justify the

delineation of a true boundary separating essentially different areas.

Andit was soon apparent thatthe definition of the conurbation unit

was almost as chimerical.1 Immediately one was faced with questions

such as the inclusion, or exclusion, of Bolton, Bury and Rochdale;

questions which,it became clear, would need to be answered in terms

of expediency rather than as a considered judgement. The conurba-

tion, as defined (however inadequately) by the 1951 Census, embraced

a population of nearly two and a half million. It was obvious that this

area wastoo largefor the slenderfacilities at our disposal. Wethere-

fore searched for the definition of a smaller area, which would con-

tain the central hub of the conurbation and which,in addition, would

provide adequate heterogeneity for the purposes of the second phase

investigation. Such a unit was finally defined, including the county

boroughs of Manchester, Salford and Stockport, and the boroughs

and urban districts of Lancashire immediately contiguous. This is an

area of 113 square miles, holding a population (1951 Census) of

1,390,000. Table 2.1 gives details of the boroughs and urbandistricts

included, together with population data, and the map(Fig. 1) shows

the boundaryofthe area. It will be seen from the table that popula-

1 As these words are being written, the Local Government Boundaries Com-

mission is engaged on the task of defining the limits of the ‘special review area’

of the S.E. Lancashire conurbation, andfinding it a hazardous and highly sub-

jective exercise.
6
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tion density ranges from 6 per acre in Middleton to 35 in Salford,a
considerablevariation. But the large size of the sub-units in Table 2.1
meansthat even greater variations are concealed within them. Within
the county borough of Manchester, with an average density of 26 per
acre, there is one ward with a density of less than 10 and anotherwith
one of more than 80. The overall density for the area is 19 persons to
the acre: equivalent to more than 12,000 per square mile. The overall
density for England and Wales(1951 Census) is 753 per Square mile.

TABLE 2.1

ARSA COVERED BY THE INVESTIGATION

: . Population Area Population
District (1951 Census) Density

County Boroughs

 

Manchester 26
Salford

35
Stockport 18

Laneashire Borouchs

Stretford 17
Eccles

12
Swinton and Pendlebury 12
Prestwich 14
Middleton 6

Lancashire Urban Districts

Urmston &
Chadderton

10
Failsworth 16
Droylsden

a
Audenshaw

LO
Denton -

10

Total 72,280 19

Another indication of the heterogeneity of the area can beseen if we
take the figures for social class distribution.! In class I of the
Registrar General’s classification, there are 33 per thousand in
England and Wales. For Salford, Failsworth and Droylsden the
figure is 14, for Prestwich 49 and for Urmston 55. Ifwe go to the other
end ofthe scale, social class V contains 128 per thousand in England
and Wales; 209 per thousand in Salford, 94 in Prestwich and 79 in
Urmston.It is clear that we have here a densely populated area which,
nevertheless, holds within itself quite large variations in density and

* 1951 Census Report. Lancashire: Table 27.
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in socialclass. It seemed, therefore, eminently suitable for the second

phase of the research, while being manageable in size for thetesting.

The children

Having defined the area to be covered by the research, it was now

necessary to define the populationofchildren. From the 1951 Census

returns it was estimated that the 14+ age-group in the selected area

would embrace some 17,000 or 18,000 children. Of this total some,

      

 

  

LANCASHIRE
BOROUGHS & U.D.s

STOCKPORT

Fig. 1. The area covered bythe testing

because of physical or mental handicap, would not be at school;

others would be attending schools outside the area—either in

boarding-schools or in neighbouring schools outside our arbitrary

boundary. Those within the area would be at schools of many

different types (e.g. grammar, technical, central, secondary modern,

all-age) underdifferent types of control(e.g. local authority, direct

grant, independent). Two decisions had to be taken: whetherto test

all children, or only a sample; and whetherto test children in all types

of school.
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The arguments in favour of testing a carefully drawn sample of

children rather than the total population were strong ones. The most

obvious was the reduction in time, in labour, in cost. It was estimated

that there would be at least 15,000 children in the tested population:
the printing load alone, for the production of tests, would be very

heavy. And the Research Committee were well aware that, by a well
designed sample structure, the results from a relatively small fraction

of these thousands could provide an accurate and highly reliable
estimate of the spread ofabilities in the total population of the age-
group. Nevertheless, the decision was taken to test all available
children, for a numberof reasons. One of the aims of phase one was

to produce a soundstandardization of the specially constructedtests.
Teachers and authorities had become accustomedto using the 11+-
tests produced by Moray House and the National Foundation for
Educational Research. These tests, being used by individual L.E.A.’s
for complete age-groups of primary children, were available to
authorities with conversion tables based on the results from very
large numbers of children—often more than 20,000. Although a
sound standardization could well be produced for the Manchester
tests on a sample of, say, 3,000 children, it was felt that authorities

habituated to the very large Moray House populations might view
such norms with somesuspicion, however unjustified. The demands
of phase two had also to be considered. The social factors analysis
might well involve a breakdownofthefield into sub-units of a pretty
small size. It was essential that the numbers of children within such
sub-units should be large enough to keep error-factors within man-
ageable limits. With very small sub-groups, revealed differences have
to be very large before statistical significance can be demonstrated.
It will be remembered, too, that one of the major aimsofthe research
programme was one of ‘reassurance’ to teachers and educational
administrators, and from a public relations point of view there was
no doubtthat a ‘total’ testing was preferable to a sample survey.It
was not only the fact that the layman has a profound suspicion of
‘statistical jugglery’ (sometimes with justification!) and that the ele-
ments of sampling theory are not (yet) an accepted part ofa liberal
education. Wealso hadto considerthe possibility that teachers might
misunderstand the purpose of the testing. When an outside authority
proposes to examine school-children, it is to be expected that the
teaching profession will view the exercise with less than complete en-
thusiasm, and even with suspicion. It seemedto us that this concern
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and uneasiness might well be magnified were we to test in some
schools and not in others. One can imagine complaints from some
teachers because they had been chosen, and from others because they
had not.1 For these reasons, then, the decision was madeto test the
complete age-group, and not a sample.
The second question was whether to test children in all schools,

including private schools, or to confine the enquiry to those schools
maintained by the local authorities. Independent schools vary
enormously, of course, in size and status, ranging from the long-
established and highly efficient to the ‘school around the corner’,
taking a handful of children in a converted house, and not ‘re-
cognized’ by the Ministry of Education. Bringing this category into
any research programmeis enormously difficult. Even to discover
them all would befar from easy, and to secure adequate co-operation
(including the administration and marking of objective tests) from
staffs many of whom are unqualified, would be almost impossible.
There seemed no doubt that independent schools should be excluded
from the survey.
The question of direct grant schools was more difficult. After a

gooddeal of thought and discussion, it was decided to omit these too,
even though they included schools of very high reputation and
quality.? There were two main reasonsforthis. First, their catchment
areas are very wide (Manchester Grammar School, for example,
draws pupils from the Lancashire coast in the west, and from York-
shire in the east) and they contain large numbers of pupils wholive
outside our selected area. And since our plans were for a ‘school
based’ research, this would have introduced many complications.
Second, our main aim wasto be of service to our own local education
authorities, and it seemed sensible to confine our enquiry to schools
under their jurisdiction. The only other schools omitted from the
survey were two special schools catering for handicapped children.
This was done advisedly, since it was clear that the tests we were to
use would be inappropriate for such pupils.

1 It says a great deal for the professional responsibility of the teachers, for the
skill of the educational administrators, and for the good relations and confidence
existing between them, that we had no objections, no complaints and no mis-
understandings during the whole of the testing programme. With nearly 300
schools involved,this is indeed an extraordinary testimonytothe education service.

* In retrospect, I am now convinced that this decision was a mistake. In spite
of the difficulties involved, one must recognize the necessity of including such
schools in any survey if a true picture is to be obtained of the distribution of
educational ability in an area.
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The tests

The next question to decide was the tests which we were to con-

struct for the purposes of the experiment. Since we were to test boys

and girls of 14+ in secondary schoolsof all types, selective and non-

selective, it would be necessary to use tests which were legitimately

applicable to all such children. In other words, we had to ensure that

the coverage of the tests was acceptable to all the schools, and that

questions were notset on topics or areas of curriculum that could not

reasonably be expected to be included in all school programmes.

Boysandgirls of 14+ in grammarschools have studied sometrigono-

metry and some French, but very few children in secondary modern

schools have any acquaintance with these subjects. To attempt totest

such subjects, therefore, was clearly impossible. We obviously had to

confine ourselves to basic skills and the fundamentals of curriculum.

It is true, of course, that subjects like geography and history appear

in the time-table of all secondary schools, but the British educational

system, unlike that of many European countries, lays down no com-

mon ground in such subjects. It would be impossible to construct

tests of these subjects which would be acceptable to, and legitimate

for, all schools. We concluded that the only subjects that satisfied our
criteria were English and Arithmetic. And even within each of these
it would be necessary to be selective: there are considerable differ-
ences, for example, in the amount and complexity and kind ofEnglish
grammartaught in secondary schools, while many types of problems
in Arithmetic are far from universal in their popularity with teachers.
Our concern for the ‘public relations’ aspect of our work, our desire
to avoid (even at heavy cost) educationalcriticism of the form of the

investigation, led us to a highly conservative decision: we selected
reading comprehension and mechanical arithmetic as the subjects of
our tests. For obvious reasons—andparticularly in view of the social
factors research in phase two—we added verbalintelligence as the
third test.

Test construction

The method of constructing the three objective tests followed the
usual pattern. First ofall, for each test we collected about three times
as manyitemsas wefinally required. These were then administered

1 In this work of inventing test-items we received considerable help from our
colleagues on the staff of the University Department of Education, to whom I
makethis grateful acknowledgement. It is important to make the source of items



12 EDUCATION AND ENVIRONMENT

to a specially chosen sample of children of 14+ (coming, ofcourse,
from schools not included in the major research). This sample
(N = 250) covered a wide range ofability, from the most backward
to the very able, and wasasrepresentative of the total 14+ popula-
tion as could be achieved. The results of this try-out testing were then
analysed. Data were obtained, for each item, onits level of difficulty
and its ‘efficiency’ or power of discrimination. From these results,
poor items were discarded, and final versions of the tests assembled
from the items which had shown themselves to be the mostefficient.
The end-product of this phase of the work was a 60-item test of

Reading Comprehension (45 min. testing time), a 60-item test of
Mechanical Arithmetic (60 min.) and a 100-item test of General
Ability (60 min.). These tests have been published? andare available
withoutrestriction.
The Reading Comprehensiontest consists of eleven prose passages,

each followed by a number of questions. The passages come from a
variety of sources, including material from reference books, guide
books andscientific writing, as well as purely literary passages. The
Arithmetic test starts with simple sums on the four rules, goes on to
items involving money, length, capacity, weight and area. It includes
simple problems such as the cost of so manyarticles at so much each.
There are questions on vulgarfractions and decimals, and conversion
from one to the other. Averages and percentages are represented.
There is a section of five items involving substitution in simple
formulae (e.g. if a = 3, b = 2, c = | find the value of . . .). Finally
there are items on areas and volumes, with illustrative diagrams. The
General Ability test consists of items of well-established types, such
as analogies,classification, missing-figure sums, matrices with missing
elements, series, etc.

Summary

The form of the first phase of the research was now defined:
Area: The boroughs of Manchester, Salford, Stockport. The con-

tiguous boroughsand urbandistricts of Lancashire.
 

as wide as possible: any single individual inevitably shows a preference for some
types of item at the expense of others.

1 Those who are interested in the techniques of test construction and item
analysis will find them described in more detail in one of a series of Research
Guides to be published shortly by the Manchester University Press.

2 Manchester Reading Comprehension Test (Sen.) 1, Manchester Mechanical
Arithmetic Test (Sen.) 1, Manchester General Ability Test (Sen.) 2, and hand-
books. University of London Press.
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Schools: All local authority maintained schools in the area having

children of the required age, excluding special schools.

Children: All boys and girls aged 14 and not yet 15, presentin the

chosen schools on the day oftesting.

Tests:
Reading Comprehension (45 min.)
Mechanical Arithmetic (60 min.)

General Ability (60 min.)

The administration of the tests

The testing ofmany thousandsofchildren was a formidable under-

taking. We had to rely very heavily upon the co-operation of the

education authorities and the teachers in the schools: without this

such a programme was quite impossible. It was clear, too, that the

project was feasible only if we could rely on the teachers, not only to

give the tests, but to mark them. The marking of 42,000 scripts could

not possibly be donecentrally, with an exiguousstaff of one research

assistant and one clerk! It was clear, too, that the labour of analysis

and standardization would have to be lightened as muchas possible

by mechanization, and the decision was taken to employ punched

card equipment.?
An official approach was made to the chief education officers of

Manchester, Salford, Stockport and Lancashire, explaining the pur-

pose ofthe research, and the very large amountof help we hoped to

get from the schools. We were delighted to receive assurances of

co-operation, together with expressionsofinterest in the research and

support for its usefulness.2 From the education officers we received

details of all the schools having children of the required age:

Grammar 22

Technical 9

Selective Central 9

Modern 58

All-age 175

Total 273

The next step was to write to the heads of all these schools, out-

lining the research plan and explaining the help we wanted from their

1 Since the University then possessed no such equipment we had to farm out
this work to the Manchester branch of Hollerith.

2 I cannot speak too highly of the help we received from thestaffs of the educa-
tion offices of the authorities concerned. It involved them in a great deal of work,
but this was accepted without demur, andcarried out with efficiency and despatch,
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staffs. Again, we were quite overwhelmed by the response. We had
agreed to omit any school which objected to taking part in the
research: the fact that not one school out of the 273 was omitted
speaksforitself. By November 1951 tests, instructionsto invigilators
and pupils’ schedules had been printed, and were parcelled up for
despatch to schools; schools themselves were given details of the
testing programme,and asked to arrangethe testing at any suitable
times during the third week of the month. It was not necessary to
disrupt the school time-table by insisting on a common time on a
commondate, provided that adequate security measures were taken
with test papers. It was necessary to guard against the leakage of
tests from one schoolto another having its testing programmea day
or so later.
A ‘schedule’ was printed for each pupil, so that all the data could

be collected on one sheetfor transfer to punchedcards. The question
then arose as to whatadditional information could be gatheredhere,
apart from the essentials of name, school, date of birth, sex, and the
scores in the three tests. It was tempting to add a great deal more, but
we were restrained by the knowledge ofthe very heavy load already
placed on the teachers. Thegiving, and the marking of these objective
tests (220 items for each child) was demanding enough: the schedule
to be completed for each child must obviously be kept as short as
possible. The most pressing claim for inclusion was, we felt, some
information on the occupational level of the child’s father. Socio-
economicstatus is a fundamental variable in the kind of research we
were engaged in. But to ask for this kind of information is to risk
misunderstanding, misrepresentation, press interviews and questions
in the House. We decided—conservative as always—to play safe and
omit such a question. But we did ask for two additional pieces of
information: whether the pupil had a twin takingthe test (since the
study of twins has proved valuable in the investigation of heredityv.
environment); and a rating on the school attendance of the pupil
during the past twelve months.



CHAPTER III

RESULTS FROM THE TESTING

Reliabilities of the tests

Ir was necessary to discover how accurate our measuring instru-

ments were, by calculating the reliabilities of the tests. A random

sample of 355 scripts was drawn anda correlation calculated between

the score on the odd-numbered items and the score on the even-

numbered items. This yielded the split-halfreliability. We also calcu-

lated a measure ofinternal consistency, using the Kuder-Richardson

formula 20. Both these techniques tend to give rather an optimistic

estimate of test reliability or consistency, and at a later stage we

carried out a test re-test correlation, with an interval of a month

TABLE 3.1

TEST RELIABILITIE£S

5.D. of . Kuder= Test S.E. of
raw scores Split-half Richardson re-test ray score

Reading

Arithmetie

General Ability

 

between the testings. This provides the most satisfactory estimate
that can be obtained. The results from these exercises are shown in

Table 3.1 which also includes the Standard Error of Raw Score which
in many ways is more meaningful than the reliability coefficient. It
will be seen that coefficients vary between ‘94 and -97. Theseresults

are very satisfactory, and compare favourably with othertests.
Since the tests had been marked byteachers in the schools, many

of whom were quite inexperienced in this work, it seemed desirable
to investigate the level of accuracy of marking. We had, of course,

1 For those unfamiliar with these methods of estimating the consistency of
measurement, Chapter VI in Wiseman (1961) gives a simple explanation of the
underlying rationale.

15
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issued very careful instructions to the markers, and laid out a mark-
ing programme which involved two separate and independent
markings of each script. Nevertheless, errors in marking are easy to
make, particularly in dealing with objective tests, and a check on
accuracy was obviously desirable. We therefore went through the
random sample ofscripts, checking the marking and noting errors.
Table 3.2 shows the frequency of marking error for the three tests.
It is interesting that by far the greater numbersoferrors are positive
rather than negative: the charitable impulses of teachers are evident.
This is to be expected. Many answers were ‘doubtful’, because of
poor writing, or more than usually tortuous spelling, and faced with

TABLE 3.2

FREQUENCY OF MARKING ERRORS

Test

Reading

Arithmetic

Intelligence

 

these, teachers gave the examinee the benefit of the doubt. In the
check-marking we perhaps tended to lean in the opposite direction.
Butit will be seen that, out of over a thousandscripts, errors occurred
in only sixty, with an over-all average error of +-056 of a mark. This
was better than might have been expected in a testing programme of
this size, and it is clear that the reliabilities have been butlittle
affected by marker error. It should be noted, however, that the
elimination of such error would have the effect of raising the co-
efficients quoted.

Standardization of the tests

The need for standardization—i.e. the conversion of the raw
scores on a test into ‘standard’ scores—arises out of the specificity
of raw test scores. As I have said elsewhere:

The level of a test or examination is something entirely in the hands
of the test constructor. He can makethetest as easy, or as difficult, as
he likes. Without knowingthe difficulty-level of a test, a result (such as
70%) cannot be interpreted... . If we are to resolvethis difficulty, so



 
Fig. 2b. Distribution of standard scores on Arithmetic test
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that results from one test or examination can be compared with those
from another, we mustfind some way of converting these quite arbitrary
‘raw’ scores into other units having a more rational basis. (Wiseman,
1961, p. 88.)!

We adopted the generally accepted technique ofusing standard scores
having a mean of 100, a standard deviation (a measure of ‘spread’) of
15, and a normaldistribution. At the sametime, it was necessary to
calculate an age-allowance, since there was a difference of twelve
months between the ages of the youngest and the oldest child in the
sample. This age-difference affects attainment: it is found that the
average test score of children aged, say, 14.11 is higher than the
average score of those aged 14.0. When converting raw score to
standard score, it is convenient to have a table which doesthis for
each month of age separately, so that no child is handicapped—or
favoured—by virtue of the accident of his birth date. The method
used was that described by Thomson (1932) and Lawley (1950).?

It should be noted that, although we aim at producing a normal
distribution of standard scores—the familiar ‘cocked-hat’ shape—the
test constructor aims at a very different goal for his raw score dis-
tribution. Here he is concerned with obtaining the maximum amount
of discrimination amongthe children, and in particular with separat-
ing (as far as possible) the abilities of those children lying around the
average level of attainment. Hetries, therefore, to produce a rect-
angular rather than a normal distribution, so that the efficiency of
discriminationis similar at all points along the range ofability. The
contrast between the distributions of raw and standard scoresis well
displayed in Fig. 2, which shows photographs of the arrays of
punched cards (one for each of the 14,000 children) sorted into 20
score-groups for Arithmetic, first on raw score and second on
standard score.
The intelligence test was standardized on the total sample, boys

and girls together. In view of the differences commonly found
between the sexes in English and Arithmetic, these two tests were
standardized separately for boys and girls. In the tables which are
given later sometimesresults are given in terms ofraw score, at other
times in standardscores. It follows that differences may be revealed

* References in this form refer to the bibliographyat the end.
* Since we were dealing with children between the ages of 14 and 15, an age

whichis close to the point at which intelligence beginsto ‘level out’, it was neces-
sary to test the linearity of regression of score on age. This was doneforall three
tests: there was no significant departure from linearity.
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between the sexes in terms of raw scores which are not evident in

terms of standard scores, and vice versa.

Children and schools

Table 3.3 shows the total numberof children tested, and their dis-

tribution over the different types of schools. Table A.1’ shows the

sample in greater detail, by sex, by authority, and with a finer

classification of school type, while Table 3.4 summarizes this in-

formation in terms of percentages, thus making possible a quick

comparison of authorities. These tables form interesting evidence of

the individuality of the English educational system. Twenty-six per

TABLE 2.2

Ta MTASN TACT mn

THE TESTED SAYP

|
| “|} Type of School

 

cent of this large sample of children were in some form ofselective

secondary school: the percentages from the individual authorities

vary from 18 to 32. All four authorities provided technical schools,

and one had 10%ofchildren in selective central schools. Notice, too,

how uneven has been the progress towardsthe elimination ofall-age

schools—over half the children of secondary age in one authority

attend such schools. But it must be rememberedthat this was 1951,

not long after the ending of the war. The impact of war damage was

by no means constant over the whole of this area, nor were other

attendant difficulties in the way of reform and developmentdistri-

buted evenly over the region. And it is necessary to emphasize the

folly of drawing invidious comparisons on the basis of a cross-

section at one point in time. Rates of progress may be moresigni-

1 Tables numbered with the prefix ‘A’ refer to tables in the Appendix.
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TABLE 3.4

SAMPLE BY PERCENTAGES OF SCHOCL TYPE

Type of Sshool Manchester Salford Lancashire

Grammar . 3 ed 22.8

Technical

Selective Central

Total Selective

Modern

All-age

Roman Catholic

C.ork,.

Gounty

Total

 
Differences between school types

The simplest way of showing differences between school types in
the results from the three tests is to give the mean score for each
kind of school. Such an analysis is a very crude one, and gives no
information about the spread of scores, or the overlap between
different groups. The mostefficient measure of spread is the standard
deviation, and Tables 3.5 and A.2 show the means and S.D.’s for the
sample as a whole, and mean scores for the separate authorities,
respectively. Table A.2 should be read in conjunction with Table A.1,
which gives the number of children contributing to each cell in the
table. The large difference in mean score between boys and girls in
grammarschools in Salford, for example, takes on a different com-
plexion when it is seen that there are nearly twice as manygirls as
boys in this type of school.
But raw scores, as already mentioned, cannot be compared from

one test to another. To do this we must use standard scores, which
are shownfor authorities and school types in Table A.3. Remember
that the meanscore for the sample as a whole is 100, and that about

Cc
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two-thirds of all the children fall between the limits 85 and 115. The

differences between school types are much as might be expected, but

there are someinteresting variations between subjects and between

authorities.
The question of ‘overlap’ between the abilities of children in

different categories has already been mentioned,andit is clear that

much of the information of interest and value to teachers and

administrators is contained not so much in meanscores, but in the

way in which scores are spread. Quoting S.D.’s for different types of

TABLE 3.5

MEAN RAW SCORES AND S.D.s BY TYP OF SCHOOL

Intelligence Reading Arithmetic   Type of School Mean Mean
Raw score SD | Ray score SD

Gremmar
8.928

Technical
$207

Selective Central
8.470

Modern 12,821

All-age
13,214

Total 32.20 21.4275 32039 12.332 25 634 14.€54

school doeslittle to illuminate this question, since—among other

factors—distributions within any one category are not likely to be

normal. Indeed,it is almost certain that they will be skewed: in some

cases (e.g. grammar schools) strongly skewed. It is desirable, there-

fore, to use some more adequate means of studying the spread of

ability. What we are mainly interested in are the children at the two

extremes of the ability-range—the bright and the backward.

It was therefore decided to perform an analysis based on the

standard scores, and to find what proportion of children fell (a)

above the upperlimit of 115, and (b) below the lower limit of 85.

These limits are, of course, one S.D. above and below the mean

respectively, and in the total sample of children about 16% fall into

each of these two extreme groups. The limits 115 and 85 are quite

arbitrary—a similar analysis could be carried out using other, and

different, levels. But there is something to be said for the choice of

these in particular. Roughly speaking, the upper 16% of children
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may be regarded’ as demonstrably of ‘grammarschool type’, while
a standard score (or quotient) of 85 is often regarded as a reasonable
demarcation between ‘normal’ and ‘backward’ children.

Distribution of ‘brightness’

Table 3.6 shows the number of children in each type of school
whofall into the ‘brightness’ category. This is also expressed as a

TABLE 3.6

DISTRIZUTION OF "BRIGHTNESS! BY TYPE OF SCHOOL

Reading Arithmetic

ie N e

   
IntelligenceType of school  

Grammar 63.8 1230 57.8

25.4 304 43.8

31.2 166 22.2

Technical

Selective Central

5k 274 5.6Modern

All~age 46 349 6.6

percentage of the total number of children in a particular type of
school. The differences between schooltypes are in the direction we
should expect, but the amount of‘overlap’ is marked. Fortheintel-
ligence test, for example, there were 338 children attending secondary
modern andall-age schools whose score on the test was higher than
that obtained by 524 children in grammar schools. The overlap in
reading and in arithmetic is even more marked: 494 better than 769
in reading comprehension; 623 better than 897 in arithmetic. Thisis
very startling evidence of the existence of undiscovered talent in the
non-selective secondary schools. Looked at another way, of the 16%
brightest children in the sample—over 2,000 of them—only two-
thirds (67%) are in grammarschools, 18% are in technical orselect-
ive central schools, and 14% are in secondary modern andall-age
schools. Of the 2,268 best readers, 22% are in non-selective schools,
and of the one-sixth best at mechanical arithmetic just over a half
(53%) are in grammarschools, and over a quarter (27%) are in
secondary modernorall-age schools.It is true that arithmetic forms

* This statement must not beinterpreted as meaning that we are suggesting an
I.Q. of 115 as the‘right’ level of admission to grammarschools. Wedo notbelieve
that any such ‘right’ level can be laid down ex cathedra,
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only a small proportion of the time devoted to mathematics in

grammar, technical andcentral schools, andthatthe children in non-

selective secondary schools almost certainly devote moreattention to

this subject. But it must be rememberedthatthisis a fairly elementary

test, dealing with basic mechanical computations. And there are no

equivalent mitigating circumstancesso far as reading comprehension

is concerned. This skill is fundamental for those pursuing specialist

academic education: the fact that nearly 40% of the best readerslie

outside the grammarschools is a sobering thought.

It must be remembered, however, that we are considering the

abilities of boys andgirls in their fifteenth year, quite a long time

after the ‘11--’ (taken at the age of 10). One would not expect any

measure of attainment to show a perfect correlation with earlier

selection tests, not only because of the time-lag and the inevitable

variations in development, motivation, interest and special aptitudes.

When we make our comparisonsby cutting off a fraction at one end

or other ofthe range of ability, we become subject to the operation of

‘regression to the mean’, first noted by Galton,* which inevitably

exaggerates the discrepancy betweenpastselection and present attain-

ment. Nevertheless, the results displayed in Table 3.6 underline the

existence of a good dealof ‘undiscovered’ability, and emphasize yet

again the overlap in potentiality and attainment between selective

schools and others, an overlap which justifies a concomitant overlap

in curriculum and in method. This is a picture from 1951: in 1964,

with the existence of G.C.E. courses in secondary modernschools,

even more overlap might be discoverable.

Table 3.6 gives us only a broad picture. Table A.4 breaks this

down by authorities. As might be expected this reveals much varia-

tion, but to suggest possible causes is a hazardousexercise. Some of

the differences might well reflect differences in selection methodsat

11-+-: it is tempting to assume, for example, that Salford’s selection

programme gives more weight to the intelligence test than to the

attainmenttests, thus producing lower percentages of brightness at

14+ in reading and arithmetic than in general ability. Table A.4

should be read in conjunction with A.1, whichgives the base numbers

for the percentages. Someofthe big variations then show themselves

to be—possibly—the product of small numbers and chancefactors.

For example, in all-age schools, we have one entry of 0:0%, and

1 An excellent accountofthis statistical phenomenon,andits effect on educa-

tional data, will be found in Philpott (1945).



RESULTS FROM THE TESTING 23

another of 180%. The first of these refers to a group of only 56
children, the second to 89.

If we break down our data even further, and consider individual]
schools, then variations become even more striking. Table 3.7 shows
the range of percentages(i.e. the highest and the lowest) for individual

  

TABLE’3.7

BRIGHTUESS =; RANGES OF PERCENTAGES AMONG INDIVIDUAL SCHSGLS

Types of school Number of Intelligence Reading ArithmeticSehools

Grammar 22 56.3 = 91.7 45.2 - 61,3

Technical 9 5.0 ~ 43.0 5.0 = 41.0

Selective Central 9 16.3 = 43.7 18.3 = 45.1

Modern 53 0.0 - 9.8 0.0 - 14.7
All-age 175 0.0 = 25,0 0.0 = 29,2

 

schools for each test and for each schooltype.It will be seen that at
least one all-age school showed a higher proportion of ‘bright’
children in arithmetic than did one of the grammarschools. This
demonstrates very clearly the extraordinary variations possible among
individual schools, variations much too great to be explicable by
‘chance factors’.

Distribution of ‘backwardness’

We have defined ‘backwardness’ as a standard score of 85 or
below. The raw scorelevel in each ofthetests correspondingto this
is given below. Since a standard score incorporatesan age-allowance
there are slight differences between raw scores for the youngest and
the oldest children in the sample.

Youngest Oldest

General Ability 9 12
Reading
Boys 18 22
Girls 17 20

Arithmetic
Boys 10 14
Girls 9 12

A study of the actual tests will enable some estimate to be made
of the level of ability represented by our arbitrary level of 85. If
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85 were a real quotient—i.e. obtained from a test standardized on

separate year groups (7+, 8+, 9+, etc.)then we could conclude

that children falling below this level have mental ages, reading ages

and arithmetic ages below 114 (11 for the youngest, 12 for the oldest).

This, however, cannot be done, since our ‘quotients’ are only

standard scores derived from a single age-group. We were, however,

able to calibrate our readingtest against the Watts-Vernontests used

in the Ministry of Education’s surveys of reading ability* (as des-

cribed on p. 128). From this calibration, it would appear that our

limit for backwardness in reading corresponds to a reading age of

10-3 for the youngest child and 11-0 for the oldest.

Table 3.8 showsthe distribution of backwardnessby type of school.

TABLE 3.8

DISTRIBUTION OF 'BACKWA™ONESS! BY TYPE OF SCHOOL

Type of ‘school Reading

. No.

Arithmetic

| N

0 0.0Grammar 2127 3 O21 | 0 0.0 ;

Technical 694 2 0.3 2 0.3 3 O.4

Selective Central TAT 0 0.0 0 0.0 1 0.1

Modern 4891 941 19.2 907 18.5 $12 18.6

All-age 5292 1233 23.3 1162 22.0 1152

 

It will be seen that the amountof ‘overlap’ is practically zero (the

seven entries in ‘technical’ were produced by six children, four of

whom were from a secondary school of Art). But this is to be ex-

pected—this table deals with the bottom 16% of the sample. Table

A.5. gives the picture in greater detail for the different authorities.

The variation is not so marked as with brightness: the percentages

for secondary modern schools range pretty solidly between 15 and

20, and forall-age schools between 20 and 30. Thedifferences between

schools, however, are just as great as with ‘brightness’. Table 3.9

shows the range of percentages, andit will be seen that we haveall-

age schools with no children in this category, and others with up to

75%. The job of the teachers in a school having three-quarters ofits

1 Ministry of Education (1950) and (1957).
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TABLE 3.9

BACKWARDNESS : RANGE OF PERCENTAGES AMONG INDIVIDUAL SCHOOLS

Type of school No. of schools
_ . H

)
u

  

Arithmetic

 

  
  

Intelligence   
  
   
   

 

Grammar 0.0 ~ 0,0

Technical 0.0 = 7.9

Selective Central 0.0 = 1.4

Modern 4.8 = 35.1  

 

All-age

  

children below the 85 quotient level must be extremely difficult and
onerous.

Attainment and attendance

It will be remembered that the schools were asked to give informa-
tion about the attendance record of each pupil. This was done by
checking one of four categories. These are given below, together with
the explanatory notes issued to schools.

A. Excellent. This should apply to all children who have hadless
than, say, ten half-days absences during the last twelve months.

B. Occasional absences. This includes children who cannot be
called excellent, but who do not fall into the next category.

C. Frequent absences of two or three days. These are children who
have not had long periods of consecutive absence but who have
constant absences of days orhalf-days, sufficient in number, in
the judgement of the teacher, to have produced a definite
handicap to their school work.

D. Long absences. These are children with one or moreperiods of
absence long enough to have caused handicap to their school
work.

It was explained that it was recognized that there would be
difficulty in deciding the appropriate category for particular children,
but it was hopedthat the category descriptions would enable teachers
to achieve a fairly uniform standard of assessment.
To experienced teachersit will be evident that these four categories

do not form progressive points ona linear scale. From the point of
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view of school work andprogress, children in category C are likely to

be poorer than those in D. Attendance is not purely (not even

mainly) a function of physical health. It is rather, for a significant

proportion of the pupils, the resultant of a numberofdiverse forces,

and in particular the child’s motivation towards school, the parents’

attitude towards education, and the number and kind of responsi-

bilities shouldered (voluntarily or otherwise) by the boy or girl

within the family. Thus, while category D may reflect predominantly

medical and health factors, category C contains within it reluctant

pupils, backward pupils, pupils with poor home backgrounds, as

TABLE 3.10

CLASSIFICATION OF ATTENDANCE

 

Category

 

A Excellent 2739 40 § 2056 30

B Occasional 2304 40 | 2839 42

absences ‘

   

G Frequent S33} 12 $ 117 | 17
absences

D Lone 431 ? 596 9
absences

Unclassified 105 | 2 | 139 2

| Total co77 tol f| é2ea ico |

 

well as baby-minders, household drudges and unofficial contributors

to the family income. We mayexpect attainmentto fall off in category

D, because of the effect of long absence from instruction, but the

results in category C may be a good deal worse.

The numbers, and percentages, of boys and girls in the various

categories are given in Table 3.10. It will be seen that 80% of boys

and 72% ofgirls fall into the ‘satisfactory’ categories A and B. There

is a clear sex difference in the table, with fewer girls rated ‘Excellent’

and more of them rated C. This difference is highly significant

statistically: y?, with four degrees of freedom,is 198-7, a value which

would occur by chance less than once in one hundred thousandtimes.

It is perhaps not surprising to find moregirls of 14+ in category C.

There is no doubt that many parents are far from convinced that
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education is importantfor girls, and the impact of domestic duties—
including the care of children—on the adolescent girl is often very
considerable.

Table 3.11 shows mean standard scores in the three tests for the
attendance categories. As expected, there is a fall from A through
B to C, and then a slight rise to D. The pattern is similar for each
of the tests, but closer inspection discloses a difference in gradient.
That for reading comprehension is the greatest, and arithmetic the
least. The differences are clear in Fig. 3, where the points are
graphed. Notice how the scores on the three tests are almost

TABLE 3,11

MEAN STANDARD SCURES : ATTENDANCE CATEGORIES

Intelligence Reading Arithmetic

  

  
Excellent 103.2 103.5 103.3 104.9 105.6 105.2 102.8 102.9

Occasional absences 98.9 100.2 99.6 98.7 100.4 99.6 99.5 100.0

Frequent absences 94.5 9467 94.6 92.3 91.9 92,1 96.4 96.2

Long absences 95.9 95.7 95.6 93.2 92.2 92.7 97.1 97.0

Unclassified 93.7 93.8 96.3 91.8 100.4 96.1 96.1 97.3

identical for category B, but above and below this commonpoint the

lines fan out. This is a very curious result. On a priori grounds one
would have expected the general ability test to be the ‘odd oneout’,
but here it is almost forming an average of the other two tests.
Again, one might have expected attainment in arithmetic to have
been more susceptible to the effects of absence from school, on the
groundsof the logical nature of the subject, and the greater loss from
missing particular lessons. And yet the drop from A to C is only
6-7 points, as compared with 8-7 for intelligence and 13-1 for
reading.

Disparities between attainment in reading and in arithmetic are

* The evidence is overwhelming. See, for example, Ministry of Education (1954)
which showsthat 21% of girls left grammar schools prematurely compared with
17% of boys; Furneaux (1961), p. 82, where grammar school heads judged 60%
of their boys capable of gaining a pass degree, as against 40% oftheir girls; p. 39,
admissions to universities in 1955, 3-8% of boys, 1:5% ofgirls; p. 58, 41% of
sixth-form girls with ‘less-skilled’ parents wished to go to university as compared
with 82% of boys in the same category.
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often found in individual children. These sometimes attract the
attention of clinical psychologists. It has been said that the anxious
and neurotic child is often an over-achiever in reading, but backward
in arithmetic. Davis and Kent (1955) give some results suggesting
that verbal achievement is related to homediscipline, while Lynn
(1955 and 1957) suggests “a positive association [of anxiety] with
better reading than arithmetic’ (Reed and Schonfield (1958), how-

ever, find his argument less than persuasive). In other words, some

108

100

95

 
A B C D oO

Fig. 3. Mean standard scores: attendance categories

investigators feel that these two subjects are influenced differently by

the child’s temperament and by parental discipline. It is not surpris-

ing, therefore, to see a difference emerging in connection with school

attendance, which itself has obvious links with these factors. It is by

no meansclear, however, how ourresults can be reconciled with the

hypotheses of Davis and Kent, and Lynn, unless we postulate that

‘anxiety’ in children is correlated with good attendance. As for the

effect of home background and parental discipline, we must clearly

wait for phase two of our investigation to considerthis.

The results from the intelligence test are no easier to explain. If

we take the over-simplified and ultra-conservative view, we might

expect children in all attendance categories to be, on the average,
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equally intelligent: attendance will affect attainment, but cannot

affect innate ability. This, however, is clearly an impossible view.

Attendance maynotaffect innate ability, but innate ability will cer-

tainly affect attendance. The complex of vectors lying behind the

apparently simple concept of ‘school attendance’ has already been

mentioned : motivation is an essential element here. The intelligent—

and therefore successful and achieving—child will tend not to be

absent: the under-achiever, the dullard, usually has a much more

negative attitude to school and muchslighter reasons will cause his

absence. Thus we would expect to find the mean score of category C

to be significantly lower than A. The level of B, also, might be

expected to show some depression, but not, one would imagine, a

very substantial one. Category D ought to be at least as high as B.

The results do not bear this out, and clearly other factors are at

work.
There is, of course, the fact that no intelligence test gives a pure

measure of‘innate ability’. We are all aware, nowadays, of Hebb’s

‘Intelligence A’ and ‘Intelligence B’. And we must note that our

general ability test is a verbal one, and all the more subject, for that

reason, to the influence of schooling. There is also the small but
positive correlation between intelligence and physical factors: there
is a tendency for the more intelligent children to be taller, heavier

and healthier than the less intelligent. All these factors, however,

seem insufficient to explain our present results. Had the graph for
intelligence lain above that for arithmetic, instead of between arith-

metic and reading, we might perhaps havefelt satisfied. As it is, we
must note the discrepancy and—again—wait for phase two in the
hope that some enlightenment might emerge from the analysis of
environmental factors.



CHAPTER IV

EDUCATION AND ENVIRONMENT:

A SURVEY OF RESEARCH

A PROBLEMwhich must have concerned mankind since the dawn of
civilization is the problem of heredity and environment: the relative
effect of nature and nurture on the abilities and skills of the indivi-
dual. Manya stone-age man must have cogitated, in a confused sort
of way, on the causes of his mate’s deficiencies in producing appetiz-
ing meals from the products of his hunting, or speculated on the
reason for his son’s growing superiority in the tactics of inter-tribal
warfare. The mediaeval craftsman undoubtedly remarked the indi-
vidual differences among his apprentices in their speed of learning
and their ultimate level of skill. Any teacher, no matter what he is
teaching, is brought up against the universal fact of individual
differences in aptitudes and abilities; and, since he is a teacher and

thus largely in control of the learning environment, tends to regard
at least deficiencies as being mainly beyond his control and probably
caused by innate factors.It is, then, for education and educationists,

a fundamental problem,butit is equally fundamental for the philo-
sopher and the politician. Even to pose the question has been danger-
ous in certain periods of history; to give a particular answer has been

to invite imprisonment, torture and death. This is because of the
entanglement of the problem with the question of authority—divine
or secular. Speculation about it has been regarded as heretical and

treasonable, directed against the power of the church orthestate,

whenever this power has been in the hands of an hereditary élite.

The witch-doctor, the prince-bishop, the baron, the emperor haveall

proclaimed the power of inborn factors; the reformer, the republican,
the radical, the revolutionary have emphasized the equality of man

and the potentiality of education, training and a favourable environ-

ment. It is, therefore, a social and political question first, and an

educational question second. To ignore the prevalent political climate
in considering present-day reactions to it is to display a naivete

30
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which is unlikely to lead one very far along the road to truth. As

Burt (1955) putsit:

... a large numberofsociological writers appear to accept the general
behaviourist view. . . . So far as individual psychology is concerned . . .
no new facts have been responsible for this remarkable change of view:
it seems rather to be an incidental symptom or consequenceofan equally
remarkable change in the general climate of opinion. In psychology as
in politics, the pendulum of fashion swings to and fro; and the vacilla-
tions roughly synchronize. During the nineteenth century, the associ-
ationists preached an egalitarian doctrine, and three reform bills were
passed. Then the close of the century witnessed a reaction; and we our-
selves are witnessing the counter-reaction. An excessive emphasis on
heredity has now been succeeded by an equally excessive emphasis on
environment. Apparently it is difficult to give due weight simultaneously
to each (p. 1677).

In view ofthis ancient debate, so crucial for politics and education,

it is to be expected that researchers have attacked the nature-

nurture problem. Amongthefirst to do so was Sir Francis Galton,

the father of the modern study of eugenics, and the inventor of the

statistical technique—correlation—which was to be used in the

many subsequent attacks, more systematic, more sophisticated and

more rigorous than Galton’s could be. Galton studied the family

trees of such eminent men as Darwin, pointing out the many

illustrious branches that sprang from the main stem. Those of us

who studied our psychology and education in the 20’s and 30’s

rememberthe extension of this line of approach, and, at the other
end of the spectrum from the Darwins, the notorious families of the
Jukes and the Kallikaks. But such demonstrationsfail to carry con-

viction, since the social environment of the scholar on the one hand,

and that of the shiftless and destitute criminal on the other, are as

likely to be responsible for abnormal development as are the genes
handed down from one generation to another.

Intelligence

Serious research, using developing statistical techniques, began in
earnest with the creation ofintelligence tests. Here at last, it seemed,

was an instrument capable of solving the problem—atest specifically
designed to test innate intellectual ability. The concept of ‘intel-
ligence’, handed down from Plato, Aristotle and Cicero, refined

further by the mediaeval schoolmen, came to a more precise and
operational definition through the work of Spearman and others.
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The ‘general factor’, or g, emerging from the hierarchy of inter-
correlations of tests of educational abilities and aptitudes, seemed to
correspondto the ‘intelligence’ of the ancient philosophers, and also
to the modern psychologist’s concept of ‘innate, general, cognitive
ability’ (Burt, 1955). If this were so, then the index obtained from
such tests—the Intelligence Quotient or I.Q.—must be constant. A
spate of researches followed, hoping to get a clear answer one way or
the other. The hope wasillusory. For many children, the 1.Q. was
demonstrably constant—within the limits of the error of measure-
ment. But many enquiries showed the opposite effect. In this
country, a typical research was that of Gordon (1923) on canal-boat
children, children living a nomadic existence, and havinglittle or no
schooling. Gordon showed that, using the best existing tests, I.Q.
fell with age. The average I.Q. of the youngest child in the family
was 90, of the second youngest 77, of the third youngest 73, and of
the oldest 60. This was explicable if the dependence of the tests on
schooling was admitted: for such subjects the test used was in-
appropriate. Many similar researches could be cited, and the results
indicated the difficulty—the impossibility—ofconstructing a ‘culture-
free’ test of innate intelligence. And yet such test, logically, must be
culture-free (particularly if it is to be used on children with strongly
contrasting environmentalhistories).
The major work on cultural differences in responseto intelligence

tests and test items is the Chicago study, begun in 1945 and published
in 1951 (Eells, Davis, Havighurst and Herrick, 1951). This book has
attracted a great deal of critical comment, and it seems true that
Statistical and methodological errors vitiate some of the detailed
conclusions. Nevertheless the main trend of the results is unaffected.
Children aged 9-14 years from contrasting socio-economic levels
were given seven widely used intelligence tests. The correlations of
total score on the several tests with social status varied from +20 to
‘43. A closer study of individual items was made, and it was shown
that for 9- and 10-year-olds about half the items showed signifi-
cant socio-economic differences (P = -01), while for 13- and 14-year-
olds the proportion was 85%. The finding that differences between
verbal and non-verbal tests are insignificant for low-status groups,
but increase with increase in status, while persuasive and ‘logical’,
now seems possibly an artifact caused by inequality of I.Q. units on
the different tests (see Travers, 1955, p. 153). Eells and his colla-
borators suggest that children from the lower socio-economic levels
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have difficulty in understanding tests which reflect a middle-class
culture and argue that they will therefore experience similar diffi-
culties in dealing with school curricula having the same approach.
However, Gordon’s (1953) research in technical training showed that
conditions which affect test scores ‘may not have a corresponding
effect on advancement in educational programs’. Travers (1955)

suggests that the most appropriate evaluation of the controversy
comes from Lorge:

The authors have not made novel contributions to substantive know-
ledge, or to research design, or to procedures; nor have they contributed
new interpretations of established fact. They have, however,reinstigated
an interest in the question of the relation between status andintellect.
Their data, indeed, can serve the purpose of giving a bench mark for the
inter-relation of these factors for the year 1946. . . . Itis hoped that some
researchers as enterprising as the Chicago group will bring in the evid-
ence in 1971.

Lorge’s implication of the importance of the temporal factor is
timely. Changes in social conditions, as well as the refinement of
testing instruments, make it impossible to regard the results of any
single research as absolute.
We may now consider a group of researches which attacked the

problem by using foster-children, children with no genetic links with
their ‘parents’. Typical here is the research of Burks (1928) who in-
vestigated 200 foster-children, all adopted before the age of twelve
months, and a control group of 100 children in normal families,
matched for age, sex, nationality and occupational status of present
home. She found a positive and significant correlation between the
I.Q. of the foster-children and their foster-parents—not with their
true parents—buta correlation lower than that of the controls with
their parents. She concluded that the ‘maximal contribution of the
best home environmentis about 201.Q. points . . . the least cultured,
least stimulating kind of American home environment may depress
the I.Q. as much as 20 points’ (p. 309). A similar result was obtained
by Freeman, Holzinger and Mitchell (1928) who studied two groups
of foster-homes, in contrasting environments, good and bad. They
found an improvementin I.Q. in one and not in the other, an im-
provement connected with the age of adoption. There was sig-
nificant correlation between the I.Q.’s of unrelated foster-children
reared in the same home. It should be noted, however, that this
correlation (and the similar one derived by Burks) could arise in part
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at least from the method of placement of foster-children. It is un-
likely that dull and backward orphans would be placed in highly
intellectual homes: placement services usually do what they can to
secure ‘appropriate’ homesfor their children. Burt (1943a) reports a
correlation of :24 between the economic status of the foster-parents
with the foster-child’s real parents.

It will be seen that the results of these researches, and many like
them, gave comfort to both sides. The I.Q.,as measured by available
tests, had been shownto be far from constantin particular cases. But
in order to demonstrate such inconstancy,it seemed necessary to use
children exhibiting environmental histories dramatically different
from the usual run. Tests were far from culture-free, but differences

in educational level and cultural background had, apparently, to be
very large before the limitations of the tests became demonstrable.
Adopted children were shownto have I.Q. levels more closely related
to those of their foster-parents than to their real parents—and yet
the correlations were significantly lower than those ofnormal children
with their parents. It has been shown (Reymert and Hinton, 1940)
that a superior environment must be provided very early in life if it
is to have any effect on measured intelligence: a change after the age
of seven haslittle effect.
A morerigorous attack on the problem is possible by investigating

identical twins who have been brought upin isolation from each
other. Identical (as opposed to fraternal) twins derive from the
splitting of a single ‘egg’, and have, therefore, identical genetic con-

stitutions. If we can find pairs of such twins who have been reared

apart, and thus have had different environments, it might be possible

to disentangle the effects of nature and nurture. In other words, we
can compare children of identical heredity brought up in different

environments with those of different heredity reared in the same

environment. Twostudies of this kind have been made, by Burt and

Conway (Burt, 1955) and by Freeman, Holzinger and Newman

(1937). The correlations, for intelligence test scores, obtained in these

two researches are shown in Table 4.1. The important correlations

here are for identical twins reared apart. Notice that these are higher

than for non-identical twins reared together—and thatthese, in turn,

are very little higher than ordinary brothers andsisters. Nevertheless,

environmental effects are clear in the drop in correlation from the

first to the secondline of the table. The numbers in the crucial groups

are small, and this leads to instability in correlation coefficients and
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TABLE 4.1

TWINS + CORRELATIONS BETWEEN INTELLIGENCE TEST SCORES

(From Burt 1955, Table I)

(Burt and Conway | Freeman, Holzinger and Newman

Identical twins reared together

Identical twins reared apart

Non-identical twins reared together

Siblings reared together

Siblings reared apart

Unrelated children reared together

 

possible spurious inflation or diminution ofparticular figures. If we
take an overall average ofall thefive sets of coefficients obtained in
the two experiments (using the data given in Table 1 of Burt, 1955)
as a rough means of reducing error, we get:

(a) Identical twins reared together ‘92
(5) Identical twins reared apart “78
(c) Non-identical twins reared together -58

The crucial comparisonis (6) with (c): children ofidentical heredity
brought up in different environments (b) versus children ofdifferent
heredity brought up in the same environment (c). The differenceis
clear, and one must concludethat, although (as Freemanetal. putit)
‘extreme differences in educational and social environment are
accompanied by significant changes in intelligence . . . as measured
by our tests’, nevertheless the innate factors appear to be much the
stronger. Burt himself summarizes his own final conclusions as
follows: ‘I calculate that in all at least 75 per cent of the entire
variance must be due to genetic influences, probably far more... .
Humanintelligence, like humanstature, is determinedlargely though
not wholly by multifactorial inheritance’ (Burt, 1955, pp. 175-6). As
far as intelligence is concerned, this seems to be a reasonable con-
clusion from the results of research. It does not deny the influence of
environment on measuredintelligence, but it emphasizes the much
greater influence of inherited factors. It fits in with Hebb’s theory of
‘A’ and ‘B’intelligences, and it accommodates such findingsas that
of Clarke and Clarke (1958): ‘During childhood and adolescence,

D
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mental(like physical) growth does not proceed at a uniform rate and

the individual’s position with respect to others in his group tends to

vary from year to year, this being reflected in changesin I.Q.’ But

such a conclusion is in strong contrast to the pronouncements of

some writers on education and, in particular, and as already noted

by Burt, some of the educational sociologists. Comments such as

‘measured intelligence is largely an acquired characteristic’ (Floud,

Halsey and Martin, 1957), and ‘recent inquiries suggest that intelli-

gence, in so far as it can be measuredatall, is largely acquired’

(Vaizey, 1962, p. 14), seem to merit Warburton’s stricture in his

review of the first-named book when he suggested that it is ‘rather

like saying ‘“‘the English Channel is well knownto be wider than the

Atlantic Ocean” ’.1 These differences of interpretation of the same

experimental data emphasize the social and political implications of

the controversy, and form interesting raw material for any psy-

chologist who wishes to study the influence ofbasic attitudes on the

functioning of humanintelligence.’

No attempt has been made here to make a detailed survey ofall

the investigations on tests of intelligence that bear on this nature-

nurture problem. Only the major researches have been picked out to

indicate the justification for the basic conclusion. There seemsto the

writer no doubt that the postulation of the simple dichotomy

heredity: environment is an over-simplification of an extremely com-

plex situation. Nevertheless it is important to consider the present

state of the evidence even though we are here concerned mainly with

the effect of environment on educational attainment. This is not only

because we ourselves have included an intelligence test in our

enquiry, but also because of the importance of intelligence as a

mediator of educational attainment. We cannotsensibly discuss the

1 Brit. J. Educ. Psychol., 1958, 28, p. 89. See also Floud and Halsey’s rejoinder

and Warburton’sreply in the same journal, 1958, 28, pp. 290-2.
2 An interesting study is that of Pastore (1949), who investigated the writin

of 24 British and American scientists who had concerned themselves with the

nature-nurture problem. The six British scientists were Galton, Pearson, Mc-

Dougall, Bateson, Hogben and Haldane. He concluded that the political and

social attitudes of the scientists were a significant determinant of the position they

adopted, and influenced the formulation of their hypotheses, their methodology,

their conclusions, and their belief in the implications of these conclusionsfor the

organization of society. Most of them were unawareof theseinfluences.

In view ofthis, it is perhaps proper to say that the present writer was educated

in an elementary school in a Durham miningvillage,in a local authority grammar

school and in a provincial university, and has never—so far—voted Conservative

in any local or nationalelection.
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effect of environment on education without taking into account the
results of experiments of the kind just described.

In view of our previous comments onthe political implications of
the nature—nurture argument, some readers may be puzzled over one
aspect of educational controversy since the war. In the raging debate
over 11-plus selection fierce attacks have been madeonintelligence
tests, and these attacks have come from both wingsof the politi-
cal front. But why should such tests be attacked by right-wing
conservatives? Surely they should support their stress on innate
factors ? The main reason appears to be thatthetests are too efficient
in this work, in comparison with the traditional methods of building
up élites based on birth, or wealth, or power.If we useintelligence
tests for educational selection, we shall always select a much higher
proportion of children of the professional classes than of those of
skilled and unskilled labourers. The correlation between the intel-
ligence of children and their parents is about -5: the group of more
intelligent parents will always contribute a higher proportion of
children above the selection level, whatever the level may be. And
the (smaller) effect of environmentwill tend to increase the disparity.
Butthis is stated in proportions of each group of parents: in terms of
gross numbers there will be far more children of the workingclass
chosen than those of the much smaller professional class. Hence the
complaints from the middle-class parent whose child is rejected in
favour of one from a home where,it is claimed, ‘education is not
valued’ and which has produced—almost byaccident, apparently—
a child possessing ‘superficial cleverness’.! There may well be sub-
stance in such views. They would carry more weight, perhaps, if
grammar-schoolselection were based entirely on I.Q. It is conceiv-
able that high innate intelligence coupled with a badenvironment
might produce poor educational attainment—because of lack of
parental backing and encouragement, poor motivation, paucity of
cultural background, etc. But the intelligence test is only one
clementin the selection process, and in the great majority of L.E.A.’s
it is accompanied bytests of English andarithmetic, and by teachers’
estimates of academic level, and carries much less than half the load
of the selection process.?

* This criticism ofintelligence tests is dealt with more fully in Wiseman (1961),
together with the criticisms from the political left (pp. 97 ff.).

* The general reader of ‘popular’ books on education is often misled onthis
point. For example‘. . . yet selection is said at present to be made onthe basis of
intelligence’ (Vaizey, 1962, p. 12).
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This digression makes it even clearer that, important thoughitis,

the effect of environment on measuredintelligence is not central to

our main problem. We must now turn to researches which attack,

directly, the relationship between educational attainmentand socio-

economic factors.

Educational attainment and socio-economic status

Teachers have been convinced, for a very long time, that bad

environment may handicap their pupils. In times of economicstress,

as in the hungry 30’s, few teachers were unaware of the problems

of poverty. They had, before their eyes, ample evidence of under-

nourishment, vitamin-deficiency, lack of adequate clothing and the

effects of dirt and disease. It seemed to most of them that their pupils’

response to education wasinevitably affected by such things. Since

the war, with the radical changes produced by the welfare state, the

emphasis in teachers’ conferences and the educationalpress is less

on physical factors than on cultural and moral deficiencies. Lack of

sleep, inability to concentrate, loss of interest in school or active

hostility to it; the genesis of all these and moreis variously put down

to the cinema, comics, television, football pools, bingo, the decline

in organized religion, mothers going out to work, too much pocket

money,toolittle home discipline, or a general lowering of the moral

fibre of the British people caused bythe welfarestate itself. There is

no doubt that the large majority of teachers need no convincing of

the effect of environment on the physical, intellectual and moral

qualities of their pupils, but thereis little agreement on whatfactors

in the environment are most powerful. Each of us tends to havehis

ownpettheory: andit is not difficult so to order one’s observation to

produce examples ofits truth. What does research tell us aboutit?

Manyresearchers have investigated the connection between SOcio-

economic level and educational progress. Even in 1926 Lindsay

could write, ‘It has been conclusively proved that success in winning

scholarships varies with almost monotonousregularity according to

the quality of the social and economic environment’ (Lindsay, 1926,

p. 8). While few dispassionate observers with any knowledge of

experimental work would agree with his use of the words ‘con-

clusively’ (or, indeed, ‘monotonousregularity’) nevertheless it is a

statement that was probably broadly true at the time it was written.

Notice that the criterion used is that of ‘the scholarship’. Even in

those days the ‘11+-’ hadits critics. This demonstrates the way in
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which the pattern of education in a particular country affects the way

in which problems are defined—andinvestigated. For this reasonit

is often difficult to generalize from research carried out in one

educational system to that done in another. The greater part of the

research in this field has been carried out either here or in the

United States: it will be sensible to review these contributions

separately in the first instance.
In America, the swift adoption of objective tests following their

success in military classification in the first world war led to many
investigations on the effect of social background ontest score. Test

‘programmes’ becamelarger andlarger, andthe testing agencies soon

collected an enormous amount of data from their standardization

exercises, and the employmentof their tests by whole school systems.
They covered large numbers of schools in widely separated areas—

urban and rural, rich and poor. Typical investigations of this type,
using the Stanford Achievementtests, are those of Chauncey (1929)
and Shaw (1943), both of whom found significant relationships
between socio-economic status and achievement test score—and a
closerrelationship than with I.Q. This comparisonofintelligence and
achievement in relation to background factors is a common—and

valuable—type of enquiry. As will be seen later, it was used to good
effect by Fraser (1959) in this country. Coster (1959) studied nearly
900 high school pupils from three income groups, high, medium and
low. He found a relationship between this grouping and successful
completion of courses, school and out-of-schoolactivities, and con-

tinued education. Attitude towards school was not related, nor was

study out of school.
All investigators, however, did not find it easy to substantiate the

relationship which teachers almost take for granted. Crawford (1929)
with college students found that ‘economic advantage is by no
means positively related to academic achievement, and,in fact, that

the relationship which might be expected from the term “‘advantage”’
is actually reversed’. French (1959) in a research covering 2,000
children in 41 schools also foundthat, ‘unexpectedly, father’s occupa-
tion and education showedlittle or no relationship to the test scores’.
Blake (1949) demonstrated a sex difference in the correlation between
environment and scholastic aptitude, with boys’ correlations con-
sistently higher than those ofgirls.
With large testing programmes it was possible to widen the

coverage of environmental factors by using ‘community variables’
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available from the U.S. Census data. Manyinteresting researches used
this technique. Thorndike (1951) used thetest scores of half a million
children from a wide range of communities, large and small, urban
and rural. For each community, average I.Q. and an average achieve-
mentindex were correlated with 24 census variables. Eleven of these
correlations proved significant at the 1% level. Highest correlations
with I.Q. were with measures of education of the adult population
(-43), home ownership (:39), quality and cost of housing (-33), pro-
portion of native-born whites (:28), rate of female employment(-26)
and proportion of professional workers (-28). Multiple correlations
of between -55 and -60 were possible in predicting average I.Q. in a
community from a weighted aggregate of community variables. In
contrast to Chauncey’s and Shaw’s results, correlations with educa-
tional achievement were Jower than those with I.Q. Only three were
significant: proportion of professional workers (25), median school
grade reached by the adult population (-21) and percentage of high
school graduates (-20). In an effort to explain this unexpected
reversal of emphasis, Thorndike proceeded to investigate scores for
reading and arithmetic, in place of the ‘average achievement index’.
Hefound that correlations for reading were very similar to those for
I.Q. but those for arithmetic had no relationship—in six out of
eleven, signs were reversed.
Mollenkopf and Melville (1955) used the school as a unit, instead

of the community. Their subjects were 18,000 ninth- and twelfth-
grade pupils from 206 high schools. Background information was
obtained on school facilities, staff and support; education and
occupation of parents; and characteristics of the community, such
as its size and rate of growth. They concluded:

As wasexpected, the academic aptitude [I.Q.] of the students predicted
the achievement test means considerably better (-90) than did a best-
weighted composite of school, parent and community characteristics
(59). Yet some characteristics did add to the effectiveness of this pre-
diction. Among these were the percentage of graduates going on to
college, the size of the average instructional class, and the presence or
absence of a communitylibrary.

Bloom (1956) analysed the scores of senior students in 1,506 high
schools on the Tests of General Educational Development. The
schools were selected at random,stratified by state and by school
size, from all senior high schools in the United States. He found
marked state-to-state differences in average scores, related to the
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financial support given to education, the use made of educational
facilities, citizenship participation and the status of living in the
State.

Notice how, over the last two or three decades, researches grow
in complexity and coverage, and in the sophistication of the methodo-
logy. From the comparison of a single measure of educational
achievement with a single measure of socio-economic status we pro-
gress to multifactorial studies. From single schools we move to popu-
lations of schools and populations of communities. Simple measures
of significance—the difference between means and the difference
between correlations—give way to more elaborate techniques such as
multiple regression analysis. This is a developmentof insight as well
as of expertise. The ‘simple’ problem is recognized as complex. The
single factor is seen to be an over-simplification. What matters is not
the relationship of one single variable with another, but the inter-
relationships among manyvariables, and their inter-actions one with
another. This logical development leads us to consider one of the
most powerful statistical tools developed by the psychologists—
factor analysis. By this means we can grapple with the inter-relations
of complex social factors and begin to draw thefirst hesitant maps
of this virgin territory.

This technique has been used by Schutz (1960) in his analysis of
the scores of sixth-grade children from 84 communities in 30 states
on the Stanford Paragraph Meaning Test and the Stanford Arith-
metic Reasoning Test. These were correlated with 18 ‘community
variables’ and a Thurstone Centroid factor analysis performed.
Thefive factors extracted were then rotated by the Kaiser varimax
method. Schutz identified the factors as:

(1) Urban—financial, with high loadings in median income(-75),
per cent of population foreign-born white (-72), per cent of homes
with 1-01 or more persons per room (-65), per cent of wage-earners
with less than $2,000 per year (—-81), gross rental (-49). Loadings
on reading (-13) and arithmetic (-16) were low.

(2) Intellectual climate: per cent of professional workers (-90),
median grade of schooling of the population (-73), median value of
home (-68), per cent of college graduates in population (-67), gross
rental (-64), per cent of unskilled laoourers (—-40). (Reading (-14)
and arithmetic (-08).)

(3) Economic stability: per cent of employed males over 14 (-76),
per cent of homes owner-occupied (-67), per cent of employed
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females over 14 (—-51), per cent of population non-white (—-43).
(Reading (-07) and arithmetic (-00).)

(4) Academic achievement: arithmetic (-80), reading (-79), per
cent of adults over 25 with no schooling (—-38), median income
(-30), per cent of non-white (26), median school grade (-23).

(5) Low socio-economic status: per cent with no schooling (-61),
domestics per thousand whites (-61), per cent non-white (-52), per
cent of homes owner-occupied (—-41). (Reading (—-04) and arith-
metic (—-04).)

It will be seen that the picture presentedis far from clear, andthat,
for example, economic factors 1, 3 and 5 are difficult to distinguish.
This is one of the problems often raised by a purely mechanical
rotation. The varimax method produces ‘simple structure’-—mathe-
matically simple, that is. A solution that is psychologically, educa-
tionally or socially meaningful might or might not be produced. In
the task of exploring this almost unknownterritory, it would seem
preferable to use varimax as a starting point, and, by graphical
methods, seek a solution which seems more educationally profitable.
Schutz’s solution puts the reading and arithmetic tests into an
‘academic achievement’ factor, which has low loadings in a handful
of almost unrelated social variables. The remainder of the variance
of the two educationaltests is distributed over the remaining factors,
which are themselves difficult to interpret. The writer accordingly
proceeded to a further rotation, taking the centroid? solution as the
starting point, and endeavouring to produce a more meaningful and
profitable pattern. Only four rotations were made® using graph-
ical methods and no doubt tidier solution could be achieved by
further small adjustments. But the end-result seems more profitable
than Schutz’s, producing two factors in particular (3 and 4) which
share the variances of the educationaltests, leaving little or nothing

1 Factor analysis is merely a methodof bringing order out of chaosby structur-
ing the co-variation found among a large numberof variables. It does this by
imposing a numberof dimensions, with axes (usually) at right angles—just as we
measure latitude and longitude in two dimensions from two axes, the equator and
the Greenwich meridian. Neither of these axesis ‘right’ or immutable: the position
of a ship at sea could be defined equally accurately from two other and quite
different axes. The rotation of axes, then, merely re-orders the data, and we may
choose any position welike for a particular axis, dependent upon our aim.

2 It would have been preferable to start from varimax, but the detailed loadings
obtained from the A.D.I. microfilm unaccountably omitted variable 14 from the
varimax solution. I therefore used the centroid solution as a starting point.
74 v.5, +35°; 1 v. 4, —40°; 3 v. 4, +30°; 2 v. 4, —26°.
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TABLE 4.2

PURTHER ROTATION OF FACTORS FROM Scturtz (1960)

FACTOR LOADINGS (decimal points omitted).

Variable 1

1. % adults, over 25, with no schooling -18

2. college graduates in adult population 14

3. Nedian grade of schooling of nopulation 39

4. % unskilled labourers, male and female 28

5. % professional workers 21

6. % employed males over 14 25

7. % employed females over 14 18
S. Domestics per 1,000 white inhabitants =-10

9. % population foreign-born white 52

10. % population non-white -74,
11. Nedian income . 75

12. % wace earners with income less than $2000 year ~79

13. % homes built ‘in 1940 or later =27

14. % homes having hot water, toilet, bath and are nob dilapicated 66

15. % homes with 1.01 or more persons per room =50

16. % homes owner occupied 03

17. Nedian value of home ; 5A

18. Gross monthly rental 62

“19. Hean on Stanford Paragraph Meaning Test, 6th grade OG

20, Hean on Stanford Arithmetic Reasoning Test, 6th grade ~Ol 
spread over the other three. The loadings are given in Table 4.2.
Factor 3 is predominantly an economic one, with strong loadings in
median income, per cent less than $2,000 income, per cent of owner-
occupied houses and per cent of employed females. Arithmetic has a
higher loading here than reading. Factor 4 is one of schooling, with
the two highest loadings amongthe social factors in: per cent with
no schooling, and median school grade of population. Of the other
factors, unconnected with mean test scores, factor 1 is again econ-
omic, but stressing quality of home and neighbourhood (notice
variables 14,17 and 18), while factor 2 is clearly occupational, with its
highest loadings in the percentage of professional workers and the
percentage of college graduates. Note that the two educationaltests
have no loading on this factor: although absence of schooling and
median school grade have strong connections with meantest score of
children (factor 4), the presence or absence of the top-end of the
ability and occupational ranges seems to have noeffect. Factor 5 is
extremely difficult to interpret, as is often the case with factors con-
tributing only a small part to the total variance. It seems to be a
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‘neighbourhood’ factor of some kind, but the direction of signs on
the loadings for variables 15 and 4, for example, are puzzling.
The conclusions we may draw from Schutz’s study are few. It

indicates the extreme complexity of the problem, and, althoughit
shows strong connections between educational achievement and a
number of “community characteristics’, there is little clear pattern
discernible. It is a pity that researches like this one, and that of
Thorndike, haveto be restricted to census data, for these form a mass

of variables which are predominantly economic in nature, the inter-
relations of which have not yet been fully explored. It is a pity, too,
that Schutz did not include an intelligence test in his battery, to see
whether a significantly different pattern of weighting emerged for
this. There is someloss of information, too, in using mean test score
as the basis of the educational variables. By adding measures de-
pendent on spread (for example, the proportion of children scoring
very high—or very low—marks) it might have been possible to
demonstrate connections with the occupational factor 2.

Let us now look at somerecent British researches which have con-
centrated on the connection between socio-economic level and
educational attainment. The post-war controversy over compre-
hensive schools and the rightness or wrongness of educational
selection was energized by a growing uneasiness over the effect
of ‘class-structure’ on education, and a steady, if sometimes mis-
guided, pressure towards a renewedegalitarianism.It is not surprising,
therefore, to find researchers interested in the connections between

social class and educational opportunity. Burt (1943a) reports a
correlation of :32 between children’s intelligence and economic status
(occupational category of parents), and after a careful comparison of
the distribution of measured intelligence and the proportion of ex-
elementary school pupils attending universities, concludes ‘that in
round numbers about 40 per cent, or 2 out of 5, among the pupils
from the elementary school, who are capable of a university educa-

tion, never obtain it’ (loc. cit., p. 87). Glass (1954, p. 17) gives the

preferences of parents for grammar school education: unskilled

workers 50%, skilled workers 58%, supervisory grades 70%. The

Crowther Report (Ministry of Education, 1960) showed that entrance

to Services craft apprenticeships was 46% for their total sample, and

54% for the sons of skilled workers. The previous report on Early
Leaving (Ministry of Education, 1954) showed that of those pupils
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who obtained high marksin the selection examination for grammar
schools, 10% ofthose with ‘professional’ parents failed to gain at
least 3 G.C.E. ‘O” level passes, but for the children of unskilled
parents, with an identical level at entry, the figure was 54%. The
research by Halsey and Gardner (1953) also brings out the connec-
tion between social class and early leaving, andstresses the greater
tendency of middle-class boys in London grammarschools to bene-
fit from school work andto participate in extra-curricular activities,
as well as to be favourably regarded by their teachers. Spinley (1953)
contrasted a ‘deprived’ group of children from a London slum area
with a ‘privileged’ group from Public Schools (certainly a dra-
matic enough contrast) and suggests the possibility of the conflict
between the social values represented by the teacher and thoseofthe
sub-culture leading to the ‘blackboard jungle’ situation. Griffiths
(1959) studied ‘academic deteriorators’ in a grammar school and
found that 37 out of the 39 of these (95%) belonged to occupational
classes 5, 6 and 7 on the Hall-Jonesscale, compared with 65% in the
total school intake. It was judged that of the factors associated with
deterioration 64% were ‘home background’ factors, prominent
among which were the level of the parents’ education and the
amount of parental encouragement.

Perhaps the best knownofthe post-warresearchesis that of Floud,
Halsey and Martin (1957), concerned with educational opportunity
as reflected by success in the 11-plus examination. Two contrasting
areas—S.W. Hertfordshire, and Middlesbrough—werestudied, and
an attempt was made to compare opportunities offered in 1950-3

centage of children of manual workers gaining a grammar school
education rose from 11% in the period 1884-1900 to 34% in 1950-3
in S.W. Herts. The post-war picture showed 59% (Herts.) and 68%
(Middlesbrough) of the children of professional and managerial
parents in grammarschools, contrasted with 18% and 14% respect-
ively of the children of skilled workers. If it can be assumed that
measured intelligence is free from environmental influences, they
conclude that the existing proportions are equitable—but they
emphasize the bigness of the ‘if’. There were significant differences
revealed between the twoareasstudied. In Hertfordshire within each
social class the attitude of the parents rather than the material con-
ditions of the homeor neighbourhood seemed to be theinfluential
factor, but in Middlesbrough economic factors were predominant.
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This difference betweendifferent districts was broughtout by Derrick

(1961) who compared the successofgirls in gaining entry to grammar

schools in Dundee and in a district of Lancashire. He foundthat ‘in

a comparison ofitems of the environmentwith the criterion no single

item was significantly related to it in both districts’ (p. 198). The

factor of parents’ education was ofonly slight importance in Lan-

cashire, and ‘in Dundee it seemed on occasion to be negatively

related to their children’s success’ (p. 189). MacPherson (1958)

found that, with I.Q. held constant, occupancy rate in the home

—in Scotland—seemed a more important factor than the father’s

occupational class. It should be noted, however, that the variable

‘occupancy rate’ has a much widerdispersion in Scotland than almost

anywhere else in Europe. Fraser, in a carefully controlled research,

contrasted the correlations of environment and I.Q. with that of

environment and educational attainment. Multiple correlations of

the many environmentalfactors studied were -687 with I.Q. and °752

with attainment. ‘Ofthe ten items which go to makeup this composite

assessment of home environment, three stand out as being mainly

responsible for the higher correlation with school progress. These

are in order: abnormal background,! income and parents’ attitude

to the education and future occupation of the child’ (Fraser, 1959,

p. 71).
Not all researches showed positive results, however. McIntosh

(1959) found that ‘encouragementto study is by no meansin direct

proportion to the economicstatus of the parents’. Blyth (1961), ina

sociometric research,finds ‘this study giveslittle support to the more

dramatic views about socio-economicinfluence on sociometricaffilia-

tion’ (p. 295). Dale (1952) suggests that recent research hasfailed to

establish any connection, for university selection, between social

background and academic attainment, a finding supported by Fur-

neaux (1961) in the major Nuffield study: ‘Occupational group

membership acts as a very important determinant of academic

history throughout the stages of education up to that of entry to |

sixth forms ... the selective effect of occupational-group member-

ship is virtually complete before the stage of university application is

reached’ (pp. 70-1). Furneaux’s comment makesit clear that there is

no necessary incompatibility between these results and Burt’sfinding

(p. 44): the differentials appear to operate below the sixth-form level.

1 Je,illegitimacy, divorce, separation, adoption,father or motherdead, lack of

harmony in the home,illness in the home.
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Jahoda (1953), investigating the occupational aspirations of
Secondary modern school-leavers, remarks on the deep sense of
working-class loyalty pervading the boys’ remarks. They intend to
stay with ‘the lads’. Boys with semi or unskilled fathers wish to
becomeskilled workers, but the sons of craftsmen are content to stay
where they are. ‘Girls are more ambitious, but their ambitions are
less realistic. Moreover, many girls seem to experience conflict
between the desire to move up and loyalty towards the group to
which they are attached.’ This reminds us that oneofthe results of a
particular environment is the production of particularattitudes.It is
superficial to think of the educational effects of poor environment as
being due largely to physical causes, imposing limitations on the
individual in spite of his desires. The desires themselves are often
radically changed. The use of blanket terms such as ‘middle class’
and ‘working class’ conceallarge differences. Within theseclasses are
variations larger than exist between classes, and particularly in
attitude and ambition. To generalize about the workingclass in this
context is impossible (in spite of the title of Marsden and Jackson’s
(1962) recent book)since withinit it holds such diverse groupsas the
skilled and the unskilled. It can be seen from Fraser’s (1959) research
that these two groups differ markedly in their views on education,
and their children exhibit equivalent differences in response to
education.1 The sameis true of the middle class (is there a middle
class?) or of the occupational groups within it. Pear (1955) says of
professional people:

Tam impressed by their different views concerning ‘necessaries’. They
expend, out of comparable incomes, very different amounts upon educa-
tion, clothes, medical attendance, food and drink, tobacco, books, enter-
tainment, clubs and societies, theatres, holidays and travel. For this
reason, any conceptofEnglish ‘socio-economic status’ seems to me quite
unworkable for understanding this section of society (p. 292).

Burt (19435) suggests that researchers should consider the effects of
good environmentsas well as bad, and comments: ‘Social surveys in
this country have hitherto been limited chiefly to economic condi-
tions and the material standardsoflife. The social attitudes, ideals
and behaviours of different groups are barely touched upon.’

Nevertheless ‘social class’ as a basic variable exerts a powerful

* One of the most disturbing features of the post-war world is the rapid shrink-
ing of the wage-differential between skilled and unskilled workers. According to
Cole (1955) it has dropped to 16% from the pre-war 50%.
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magnetism on manyresearch workers. And insomecontexts dramatic

differences can be shown. Consider the research of Schaffer and

Myers (1954) who investigated the workings of an American psy-

chiatric outpatientclinic. Sixty-five per cent of patients from the pro-

fessional and executive class were assigned to senior psychiatric staff

for treatment, as compared with 2% of the lowest class and 33% of

the next-to-lowest class. Medical students treated no one in the top

occupational class, 10% oflevel 2, 26% of level 4 and 24% oflevel 5.

‘A patient of bottom-class status has between 5 and 7 times the likeli-

hood of being “not recommended for therapy’ as does a patient

from oneofthe top classes’ (Meehl, 1955, p. 362). It may be results of

this kind that lead investigators to hope for similar demonstrable

effects in the British educational system. Jackson and Marsden (1962)

in a book whichis a rich mine of reportage and quotations prove to

their own satisfaction that working-class children are differentiated

from middle-class children in their treatment in grammar schools,

and in the treatmentof their parents by school staffs and educational

administrators. The unsatisfactory sample, and the absence of an

adequate control group, fail to carry conviction against one’s own

observations and those of experienced teachers. That the factors they

report do operate seems incontrovertible: that they operate in the

‘working class’ and not in the ‘middle class’ is almost certainly

wrong.! The differences within any one of these amorphous groups

are so great that the comparison is almost valueless. Socio-economic

level and social status are units too coarse—and too question-

begeing—for productive enquiry. We must seek other variables

before we can hope to understand the complexities of the impact of

environment on educational opportunity and attainment. Some of

these factors have already been mentioned—attitudes of parents

towards education in particular—and we must now turn to research

evidence dealing with factors other than economic.

Educational attainment andfamily background

Wehave seen already how ‘parental encouragement’ was found by

Griffiths (1959) to be a determining factor in grammar school pro-

gress, and that Floud, Halsey and Martin (1957) found the parents’

1 E.g. Derrick (1961), who personally interviewed the parents ofall the 157

girls in his sample, found ‘These working class parents, on the whole, gave the

impression of having an adequate grasp of the country’s educational system and

definite ideas for its use in serving the needs of their families’ (p. 186).
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attitude to education correlated with success at 11-plus in S.W.
Hertfordshire. Two recent American researchesalso emphasize this
factor. Weigand (1957) compared groups ofsuccessful and unsuc-
cessful college students and found ‘parental reinforcement’ positively
correlated with academic achievement, while Carillo’s (1957) ‘com-
parison of 50 good readers and 50 poorreaders of normal or higher
intelligence in the middle grades documented the importance of
encouragement andparentalinterest in the child’s schoollife’ (Beck,
1958). On the other hand, Freeman and Showel (1953)—although not
dealing with educational attainment—suggest‘the possibility that the
family has been overemphasized as an agent of socialization ... it
seems unlikely that the family influence is as important as our
literature suggests’ (p. 101).
Wiseman (1952), as part of a research into selection for technical

secondary schools, developed a school report form which included
the following questions:

1. Have the parents expressed a desire for technical education?
2. If so, what, in your judgement, is the strength of that desire?
3. Parents’ vocational plans for the child.
4. What evidence have you ofinterest, aptitude or ability in

practical subjects and foractivities involving manualskill?
5. Confidential report on home atmosphere (e.g. would the child

have good parental backingin the technical school 2).
6. Strongest and weakest school subjects.
7. Teacher’s estimateof ability to profit from technical education.

Report forms were completed for 254 boys of 13+-, inter-correla-
tions were calculated, and a multiple correlation obtained using the
teacher’s estimate as a criterion. A value of -645 was found, with
regression weights of -39 for strength of parents’ desire (2) and -28
for home atmosphere (5). When a factor analysis was performed,in-
cluding the DevonInterest Test in the battery (Wiseman, 1955), three
Significant factors were obtained. After rotation, the factors were
identified as ‘home’, ‘child’ and ‘school’, with percentage variances
of 23, 16 and 6 respectively. The ‘home’ factor 1 had high loadings in
home atmosphere (-85), strength of parents’ desire (-69), teacher’s
estimate (-57) and parents’ vocational plans(:39). An aggregate score
was obtainedforthe report form as a whole, and correlations ofthis
with 13-++ test scores were: verbal intelligence -17, non-verbalintel-
ligence -20, arithmetic -31, English -00, practical interests -25.
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Campbell (1952) compared two groups of selection ‘misfits’ in

secondary schools with two other groups of apparently correctly

placed children. Home environment was judged on the basis of the

response of the parents to an ‘attitude to education’ scale, on the

cultural background of the home, and ontheinterests and attitudes

of the child. He found ‘that the respective groups of misplaced and

rightly placed children had similar average levels of intelligence and

primary school attainment but differed significantly with respect to

home environment’. Pidgeon (1959) in reviewing work done by the

National Foundation for Educational Research claimed that ‘the

most important factor bearing on the educational progress of all

those so far investigated was the attitude of the child’s parents’.

Fraser’s (1959) research is perhaps the mostilluminating and the

most cogent onthis aspect of the problem.She investigated the home

environment of 408 Aberdeen children of 12 by visiting their homes

and interviewing their parents. A detailed interview schedule was

used and an impressive amountof information gathered. Aggregated

school examination marks, scaled on I.Q., were used as the criterion

of educational attainment, and a comparison made between the

correlation of each environmental factor with the criterion, andits

correlation with I.Q. As Fraser says,

Since most, if not all, of the home items are closely related to intelli-

gence, and since the Criterionitself is very highly correlated with I.Q.it

follows that any item,ifit is to add atall to intelligence as a predictor of

school success, should correlate more closely with the Criterion than

with I.Q. The greater the difference between the correlations, the more

important is the home item from the point of view of school attainment

(p. 41).

The correlations are given in Table 4.3, from which it will be seen

that the three factors yielding the biggest differences are parents’

attitude, income andliving space. The two highest correlations with

educational attainment are parental encouragement and parents’

education. The occupation of the father was not dealt with by

correlation, but an analysis of covariance was performed, removing

the effect of I.Q. The result was highly significant (P < -001):

‘although there is a close relationship between father’s occupation

andthe intelligenceofthe child, thereis a significantly closer relation-

ship between the father’s occupation andthe child’s school success’

(p. 51). There are someinteresting results from the subdivisions of

the occupational scale, and particularly within the ‘working class’.
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TABLE 4,3

SUMMARY OF CORRELATIONS FROM FRASER (1959)

Parents! attitude to education and future employnent

  
Variable

Criterion    
Income

Living space

Parents! education

General impressions of home background

Parental encouragement

Family size

General book reading of parents

Newspaver and magazine reading

The children of highly skilled parents show the greatest improvement
in attainmentoverintelligence. ‘As a group theyare less intelligent
than the children in the “clerical” group but yet are more successful
in school.’
The abnormal home backgroundvariable (defined on p. 46n) was

not susceptible to correlational analysis, but Fraser’s graphs show
clearly the effect of this factor on educational attainment, and the
interesting point that the effects are moresevere for the higherlevels
of ability. A y? test showsthis differential to be significant) P < -001)
for a split at 100 I.Q. When the same method of graphical analysis is
employed to contrast children of working mothers and those of non-
working mothers the small differences that exist seem to favour the
working mother. Interview material disposed of the frequent claim
that the homes of working mothers are more often neglected: ‘in
only 2 out of the 107 cases was an adverse comment noted on the
interview form aboutthe care of the home’ (p. 68).
The correlations on family size are interesting. We know thatin-

associated. This supports the Crowther Report: ‘Tables 6 and 7
show that the less skilled the occupational group the larger the family
is likely to be; andthelarger the family, the shorter is the expectation
of schoollife. It is, perhaps, less generally known that inside each

E
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occupational group,it is a disadvantage to belong to a large family,

if one hopesto stay at schoolafter 15° (Ministry of Education, 1960).

Fraser’s research seems to the writer to be by far the most signi-

ficant and important of the enquiries into family background, not

only becauseofits care and thoroughness, but because of its coverage

and general plan.It is, therefore, somewhat ungrateful to introduce

a critical note, and to suggest ways in which it might have been even

more productive. In view of the conflicting and contrasting results

obtained from some other researches when reading and arithmetic

are dealt with separately, it is a pity that Fraser did not break down

her criterion to permit analyses of this kind. Since she was using

school marks, this would have been possible. We might then have

seen someinteresting results—not only on reading and arithmetic,

but on, say, practical subjects versus moreliterary subjects. Again,

when we study the pattern of correlations in Table 4.3, many ques-

tions occur which might have received an answer. Whatare the inter-

connections, for example, between parents’ education, their attitude

to education, and their encouragement to their child? Interactions

such as this could have been revealed, at least partly, by a factor

analysis of the correlations, and this might have thrown up some

obvious lines for further attack. But we must not be churlish. We

have here a most valuable study, and one which no future worker

can afford to ignore.

There is a good deal of other material concerning family back-

ground in researches not directly concerned with educationalattain-

ment. Cohen (1956), for example, in dealing with delinquency points

out that ‘middle-class socialization, in comparison with working-

class socialization,is conscious, rational, deliberate and demanding’.

One wonders whetherthe inter-class differences here are anywhere

near as great as the intra-class differences. But that there are large

differences is indisputable. Chapman (1955) postulates the existence

of ‘dysfunctional’ homes when comparing new housing estates with

areas of old town housing. These are homes ruled by house-proud

women whoregard the quality and status of the home as an all-

important end in itself, rather than a meansto the end of better

living. This may be contrasted with the ‘feckless outlook, sluttish

economy and high output of young delinquents’ described by Judges

(1955). McClelland et al. (1953) emphasize the influence of family

situation on the developmentof the ‘achievement motive’. Mothers

of sons possessing a high achievement motive have an ‘individu-
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alistic’ attitude, stressing early independentactivity, while those with
low achievement scores tend to be related to a ‘protective family
syndrome’. This kind of psychological analysisis carriedstill further
in Davis (1948) who Suggests that anal characteristics are highly
valued by the middle class—thrift, cleanliness and thoroughness(cf.
Freud’s ‘parsimony, pedantry and petulance’). Warburton (1962)
commenting on Fraser (1959) sees her results as suggesting:

a tentative schemeoffriendliness and spontaneity (linked with a lenient,democratic family atmosphere) and the hostility-guilt complex (associ-ated with a fairly autocratic, untrusting, disapproving family), i.e. egostrength and friendliness are related to ‘good’ homes and hostility to‘bad’ homes. The super ego appears to be more dependent on a con-sistent home than a hostile one (p. 398).

Davis and Kent (1955) investigated the home discipline of 118
8-year-old children, and compared this with results (a) on the Binet
test, (b) the W.C.S.C., performance sub-tests and (c) Schonell’svocabulary test. ‘Demanding’ homes tended to be associated with
high scores on (a) and average scores on (b), while ‘over-anxious’

ment as measured by standard intelligence tests is influenced toa substantial degree by the discipline provided in the home...they suggest that the traditional views which attach over-riding
importance to genetical factors should be revised.’ Lack of pre-cision in the reported results make this research unconvincing: the
clearest result to emerge was that children from ‘unconcerned’homes did worse onall three tests than did the other groups. Lynn

that part at least of the co-variance was produced byintelligence.
It seems to the writer that we need to clear a good deal more
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than for the hints and nudges it might give him in the choice and

definition of the family variables to be included in his studies.

Oneother aspect of family background must be mentioned before

we leave it. We have already seen that the study of twins has yielded

important evidence on the nature—nurture controversy with reference

to intelligence tests. Some of the studies already cited also give us

information about educational attainments. Table 4.4 gives the

correlations obtained by Burt and Conway and by Newman, Free-

man and Holzinger. A comparisonofthis with Table 4.1, which gives

the results for intelligence tests, is most interesting and presents a

TABLE 4.4

morrsra AASODTIUNTATS AT PHTAaMTcaT LETS Thr

MITNS . CORRELATIONS OF SDUCATIONAL ATTATNMENT

(Fron Burt 1955, Table I)

  
   

 

      

 

     General

I Attainment
General

Atteainnent

Reading

and Soelling
      

Identical twins reared together
O44 BOQ

Identical twins reared apart
4,7 723°

“oneidentical twins reared tozether | O15 7h

Siblings reared together
253 769

Siblings reared apart
490 £63

Unrelated children reared together

strong contrast. The correlation for non-identical twins reared

together showed a sharp drop from that of identical twins reared

together for intelligence test scores: -+58 as compared with -92 (see

p. 35). For attainment, this drop is very much smaller—from -96 to

-88 for Newman, -90 to -83 for Burt. And when we look at the

correlations for identical twins reared apart, instead of this lying

roughly mid-way between the two other figures (asfor intelligence)it

shows a sharp and unmistakablefall. Indeed siblings reared together

show a correlation substantially higher. If we average the results of

Burt and of Newmanforthe correlations for general attainment, we

get the following picture:

Intelligence Attainment

(a) Identical twins reared together 92 “93

(b) Identical twins reared apart “78 “59

(c) Non-identical twins reared together 58 “86
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Noclearer indication could be given of the essential difference
between intelligence and attainment tests, and of the much greater
influence of home environment on attainment.

Burt’s results also enable us to compare reading with arithmetic,
and it seems from these that reading is more affected by environ-
mental factors than is arithmetic. Burt has also comparedbrighter
and duller children by splitting at 100 I.Q. and calculating separate
correlations for the two halves of the ability range (Burt, 1943a).

Both for twins and for ordinary brothers andsisters, the average cor-
relations[for educational attainments] are decidedly higher for brighter
children than for duller (with sibs over 100 I.Q.it is -61 ; with sibs under
100 I.Q.it is only -47). Thus, paradoxically enough, the influence of a
good environment appears most conspicuous wherethe influence of a
good heredity is also most conspicuous. There is an obvious practical
corollary: it isfar more urgent toprovide brighter children with an educa-
tion appropriate to the ability ofeach than to do so for the dull, the back-
ward, or the defective (loc.cit., p. 91-2, Burt’sitalics).

Educationalattainment andthe neighbourhood
Family backgroundis only one aspect of the environmentof the

school child: the neighbourhood also plays a large part in hislife.
As he grows up and becomes more independent the forces outside
the home become more and more important, and few families, what-
ever their social level, escape the clash between the two sets of
values. As he progresses towards adolescence his integration into the
sub-culture formed by his friends, in sets and groups and gangs,
becomes firmer. He adoptscodes of behaviour, and attitudes towards
authority, which may well conflict with the ideals set before him
within the family. In part, this is the inevitable conflict between
youth and age, but it may be strongly mediated by the culture-
pattern of the neighbourhood. Such patternsexhibit great variability,
particularly in large townsandcities, andit is not unlikely that family
influences, in particular cases, may be swamped by neighbourhood
forces, particularly when the two codes ofvaluesare in strong con-
flict. Few teachers are unfamiliar with the adverse effect of ‘un-
desirable companions’ on particular children, and the juvenile
courts see many examples of bewildered and distressed parents, of
unimpeachable integrity and often from well-to-do homes, faced
with the revelation of a long-standing rejection ofall their standards
by a delinquent son. The connection between delinquency and educa-
tional backwardness has long been known(see, for example, Burt,



56 EDUCATION AND ENVIRONMENT

1925), and this is not surprising, for the teacher and the policeman

are both representatives of an authority whose code of conductis in

direct conflict with that of the delinquent group. As we have seen,

the attitude of the parents towards education is an important factor

contributing towards the educational progress of the child: it seems

probable that the child’s own attitude towards school will be even

more important. Andthis attitude in many cases is produced not by

the home and its example, but by the outlook and values of the

child’s friends and his contemporaries in the neighbourhood, the

code of conduct and opinion accepted in the teenage café, the club

and the espresso bar. Studies of neighbourhoodvariables, therefore,

6 | A Literacy

Am O Crime against the person
—

A [] Crime against property

 

Fig. 4. Guerry’s results: rates of literacy and crime for the five French regions,

East, North, South, West and Central. (Data from Morris (1957), Tables 2 and 3.)

Units: Literacy, percentages; crime, rates (whole of France = 100).

are an essential part of any attempt to assess the effect of environ-

ment on education, and to these studies we now turn.

The earliest systematic investigation of this kind seems to have

been that of the Frenchman Guerry (1833)! who wasthe first to use

mapsto illustrate the variation ofintensity of particular factors over

a region. His main purpose was to investigate the distribution of

crime in France, but with the introduction, in 1827, of compulsory

tests of reading and writing for French army conscripts, he foundit

possible to compare crimeandliteracy. Fig. 4, from Tables 2 and 3

in Morris (1957), compares the rates for crimes against the person,

crimes against property, and literacy, for the five geographical

regions of France. It will be seen that there is a positive correlation:

1] am indebted to Morris’s (1957) book for the details of Guerry’s results.
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the higher the percentage ofliteracy, the greater the number of
crimes. The explanation of this paradoxical finding is, of course,
fairly obvious. As Morris says, ‘in the populous urban centres which
provide opportunity for crime, the facilities for education were more
adequate than in the thinly populated rural areas where criminal
opportunities were somewhat morerestricted’(loc.cit., p. 50). Until
comparatively recent times (and in someregions in this country,
even now)facilities for education correlate highly with facilities for
crime.

Thefirst British contribution is found in two remarkable papers
by an English lawyer (Fletcher, 1848, 1849), one readattheStatistical
Section of the British Association at its Swansea meeting in 1848, the
other read ‘before the Statistical Society of London, present H.R.H.
Prince Albert, 19th March 1849’. The second paper contained, in
addition to very many pagesof tables (the whole article takes up 184
journal pages!), no fewer than thirteen maps of England and Wales.
Fletcher’s main interestis in crime, but he is concernedtorelate this
not only to economic variables (Real Property; Persons of Inde-
pendent Means; Deposits in Savings Banks), but also to measures of
whathe calls morals (e.g. Bastardy; Improvident M.arriages in England
and Wales, those ofMales under 21 being so designated). His measure
of education is interesting: Ignorance in England and Wales as in-
dicated by the men’s signature by mark in the marriage register.
Fletcher’s work is impressive not only forits thoroughness and
width of coverage, and his adoption of Guerry’s cartographic
methods of recording data, but because ofhis liberal and sophisti-
cated view of the necessary aims of such investigations. In his own
words, ‘his present endeavour[is] to distinguish the predominant
from the subordinate influences, and their various effects under
different conditions’ (Fletcher, 1849, p. 236). Contemporary re-
searchers could with profit follow his example. When we compare
his ignorance map with his crime map, we find many similar-
ities. He uses a seven-point‘shading scale’ for maps, and wefind,
for example, that the northern counties of Cumberland and Nor-
thumberland are grade 1 (lightest) for ignorance, with Durham,
Westmorland and the North and East Ridings grade 2; Lancashire is
grade 6. For crime (assizes and quarter sessions, 1842-7) the grades
are the same, apart from Lancashire which moves up to 5 (butstill
below the average). In considering commitments for serious offences
against the person and malicious offences against property Fletcher
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remarks on their ‘universal excess whenever ignorance is in excess’

(p. 232). Among his many conclusions the following is of particular

interest to us:

These various data afford a testimony of the educational influences
generally associated with instruction far more powerful than any that
has yet been supplied, and yet these influences are by no means unmixed
with others, of which it is impossible to estimate the exact force, but

every reasonable allowance for which will still leave a large balance to
the credit of the school, so long as a deficiency of instruction among the
population at large is accompanied by a proportionate excess of criminal
commitments of the kinds least influenced by migration, and by every

_ other indication of relative moral weakness and corruption (p. 234).

The investigations of Guerry and Fletcher are the first in a field

which has cometo be knownassocial ecology, a term borrowed from

the biologists.t Although the pattern was set so long ago,there have

been surprisingly few educational researches which have followed

this lead. Some investigations already considered (e.g. Thorndike,

1951, Schutz, 1960) clearly fall into this category, but because of the

restricted character of the variables involved have been dealt with

under the socio-economic heading. Apart from these, the only

significant ecological work has been in the field of crime and delin-

quency—with one honourable and distinguished exception, that of

Burt (1937).

Manyreaderswill be familiar with the map in The Backward Child

showing the distribution of backwardness in London. Each London

boroughis graded on a five-point ‘shading scale’, and the mapclearly

shows the heavy incidence in the east central areas of Lambeth,

Southwark, Bermondsey, Shoreditch, Limehouse and Bethnal Green,

and the lighter shading in the outer boroughs. The estimate of back-

wardness was based on the results of the preliminary examinations

for junior county scholarships, with an independent check. This was

donebyselecting the best, the worst and the median school in each

division and testing complete age-groups. “This enabled me to make

a rough assessmentfor the percentage ofbackward children in schools

of every grade or class, and so to compile an estimate for every

electoral division in the county . . . the percentages computedin this

way coincide very closely with those deduced from the results of the

1 Shorter Oxford English Dictionary: ‘1873, 1. Biol. The branch of biology
which deals with the mutual relations between organisms and their environment

...3. Sociol. Study of the spatial distribution of a population in reference to
material and social causes andeffects.’
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preliminary examination for junior county scholarships’ (p. 92). The
definition of backwardness was the proportion of children in any
division below the standard which cut off the bottom 10% in London
as a whole. Theresults for the 61 electoral divisions (loc. cit., Table
III) show the percentage of backwardness to range from 0:7 in
Lewisham W.to 21-5 in Lambeth N.
Burt then proceededto calculate the correlation of backwardness

with various social factors. Here he used the metropolitan borough
as the unit (V = 29). Table 4.5 abstracts from his Table I the

TABLE 4,5

CORRELATIONS OF BACKYARDNESS WITHSOCIAL FACTORS, FROM BURT (1937)e- .

 

  

  

Variable

   

 

Infantile mortality (<1 year)

Mentally defective children

Overcrowding

Junior County Scholarships gained

Death rate

Per cent below poverty line

Juvenile Delinquency

Unemployment

Per cent of children attending Elementary Schools

Birth rate

Poor relief.

Size of fanily

Per cent of children in Special Schools

  

coefficients obtained, in order of size. Notice that 10 of the 13 cor-
relations are greater than -6, and that two of them are over «9. These
are extremely high values. The figure of-934 for infantile mortality is
an extremely interesting one. Burt comments (p. 104), ‘The various
agencies which increase the death-rate during infancy presumably
tend at the same time to lower the physical and mental vitality of the
survivors, even when insufficient to cause their early death.’ But he
suggests that ‘such correlations represent a somewhat complex set of
influences’ (p. 103n). It would be a mistake to think that such a
relationship is caused entirely—or even mainly—by the physical
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factors of the environment. Death in the first year of a baby’slife

depends, not only upon the economic level of the home or the

sanitary conditions within it, but upon the quality of the mother’s

care. This variable may be seen as one bridging neighbourhood and

family factors. Effective maternal care is undoubtedly more difficult

in the dirt and disease of a slum tenement, in a neighbourhoodofthe

kind which often acts as the focal point of an infectious epidemic.

Butit is also true that in more favourable environments neglect and

stupidity, even active resentment and hostility, may jeopardize a

child’s chances of survival. The attitude and the commonsense ofthe

parents, and in particular the mother,is a factor which may over-ride

completely the purely economicfactors.

These, however, are clearly strong. Burt’s researches covered the

early ’20s (1920-3) when economic conditions for large sections

of the population were rigorous in the extreme. Burt’s poverty line is

the same as Seebohm Rowntree’s, and correspondsroughly to classes

A and B in Booth’s London Life andLabour: ‘earnings insufficient for

the full maintenance of bodily health in all the membersofthe family.

. . . It is possible to calculate for any given year a minimum standard

in the cost ofliving. This minimum may be termed the povertyline:

it marks the margin of a bare subsistence’ (Burt, 1937, p. 119). The

percentageof the population in the various London boroughsfalling

below this line was found by Burt to vary between 1:4 (Hampstead)

and 24-1 (Poplar). Percentage on poorrelief varied from 2°5 to 82:6

(loc. cit., Table IV). These figures indicate the contrast between 1922

and 1962. Nevertheless poverty, as such,is by no meansthe strongest

factor influencing backwardness, as will be seen from an inspection

of Table 4.5. Burt himself concludes, ‘stupidity, therefore, is not the

inevitable result of poverty, though poverty seems its commonest

concomitant’ (p. 105).

Weare not given a complete table of inter-correlations between the

social variables themselves so as to give a picture of inter-relations

and interactions. One or two are quoted however. Thecorrelation of

mental defective children is -58 with poverty and -82 with infantile

mortality; junior county scholarships has a correlation of —-63 with

poverty and —-75 with infantile mortality. Notice that these are all

lower than the corresponding correlations with backwardness. Burt

proceeded to study the interaction ofsocial factors by a more inten-

sive enquiry on 391 individual and consecutive cases of backward-

ness, 193 boys and 198 girls, together with a control group of children
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of normal educational attainment, each matched by sex, age and
school with one of the backward group. Burt summarizes the results
of this study as follows:

20 per cent of my backward cases came... from poverty-stricken
families. In 8 per cent the child’s health andvigour were gravely impaired
by the material conditionsofhis life at home;in 16 per cent his education
wasseriously hampered byits low intellectual conditions; emotional and
moral troubles were noted in 11 per cent; and in 3 per cent the conditions
of the neighbourhood seemeddefinitely inimical. On the other hand,in
the control group, even when poverty was present, these various con-
comitants of poverty were far less frequently discerned. If, however, I
were to single out the one feature in the home which showedtheclosest
relation to the child’s school progress, it would be, not the economic or
industrial status of the family, but the efficiency of the mother... .
Wherever the child’s motheris lacking in intelligence, in temperamental
Stability, or in general force of character, wheresheis indifferent to the
mental welfare of her family, or herself overburdened by domestic wor-
ries or byfrailties of heredity and health, there the child’s whole mental
and moral developmentsuffers together(loc.cit., p. 133).

Burt’s classic survey has never been paralleled, in this country or
elsewhere. Although The Backward Child has been a bible for the
discerning teacher for nearly thirty years, of the many promising
avenues of research laid bare by his efforts, few have been explored
further. This was a pioneer study: its implications have never been
fully investigated.
About the time that Burt wascollecting the data reported in The

Backward Child a school of research was being built up in the
University of Chicago whose majorinterest was the ecological study
of delinquency. C. R. Shaw andhis co-workers, following Park and
Burgess, developed and extended the cartographical methods intro-
duced by Guerry and Fletcher. They used square-mile areas of the
city as their unit, and constructed rate-maps and zone-maps, and also
invented radial maps which showedthevariation in rates in the form
ofgradients drawn from thecity centre. Since their main interest was
in crime and delinquency, their detailed results are of only marginal
interest to us here (they showed, for example, a strong connection
between delinquency and truancy) but their methodsare of direct
relevance, as are some of their general conclusions. Shaw employed
whateverstatistical method seemed most appropriateto his purposes,
and used factor analysis among other techniques. In his early re-
searches (1929) he showedthatcrime, delinquency andtruancyvaried
inversely with distance from the city centre, as did economic factors
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and physical deterioration of homes. He suggested that criminal

patterns of behaviour, oncethey arise in a particular neighbourhood,

may be transmitted to succeeding generations in the way othersocial

patterns are transmitted. In this way may grow “delinquency areas’.

In a later major work (Shaw and McKay, 1942) he emphasizes the

role of the play-group as an ‘educational’ influence in the child’s

moral development, and as a mediating factor in the growth of

delinquency areas. Burgess’s introduction to this book suggests that

the high inter-correlations between economic, social and delinquency

factors point to the existence of ‘some general basic factor. The

commonelement is social disorganization or the lack of community

effort to deal with these conditions’ (op. cit., p. xi). This is an im-

portant concept, and one which, as we shall see, arises in other

investigations too.
Although there have beencriticisms of the work and theories of

the Chicago school—for example, Alihan 1938, who points out the

pitfalls inherent in taking a concept (ecology) from biology and

applying it to human communities—nevertheless its work has been

important and productive. Shaw is at pains to point out that a cor-

relation between two variables does not necessarily imply causality:

it may be caused by a third factor, uninvestigated and unknown."

Because there is a high correlation between the social conditions in

slums and delinquency—and educational backwardness—it cannot

be assumed that slum clearance will bring with it, automatically, an

improvement in either of these rates. This kind of superficial

reaction is bound to lead (and hasled in the past) to considerable

disappointment.
The value of ecological studies and the conceptsarising from them

is well illustrated by two studies of juvenile delinquency and family

background. Theclinical approach to delinquency has on innumer-

able occasions stressed the importance of the homeas a causative

factor, particularly in the early years. Strong associations between

broken homes and delinquency have been reported, and even oftener

1 The spuriouscorrelation between the population of storks in Sweden and the

birth-rate is wellknown. Perhapsthe onecited by Ezekielin Methods of Correlation

Analysis (1941) is less familiar to British readers: ‘If the number of automobiles

moving down Sixteenth Street in Washington D.C., for each 15-minute period

through a given 12 hoursis correlated with the height of the water in the Potomac

River during each of the sameperiods,a definite correlation will be obtained. On

some daysthis correlation would be so high that its probable error would indicate

that it would be very unlikely that it could have occurred by chance’ (p. 451).
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assumed. Two researchesat least throw doubts on the universality of
such an association. Faris (1944), speaking of delinquency, says:
‘When the influence of age and [economic] area is removed, the
difference in broken homes rate between delinquent and non,
delinquentchildrenis little or nothing. The more significant factor-
then,is neighbournooddisorganization rather than family disorganiza-
tion itself’ (p. 745, myitalics). Smith (1955) found that the study of

family disorganization as a causative factor in delinquency indicated the
difficulty of isolating interaction factors for the purpose of analysis and
interpretation. It was noted that known delinquentsas compared with
non-delinquents came from structurally broken homesin disproportion-
ate numbers but that the difference was much less pronounced when
delinquents and non-delinquents were carefully matched by age, ethnic
origin, socio-economic status and other factors (Beck, 1958).

Sainsbury (1955) in a highly competent study in a difficult field—
suicide—follows Durkheim in seeing the problem as one ofsocial
psychology rather than individual psychology, and finds groundsfor
criticizing the Chicago school: ‘In the Americanstudies the coincid-
ence of poverty and social disorganization at the city centre left in
doubt the role of each in producing the high central suicide rates.
The findings in London unequivocally support the view that social
disorganization, not poverty, is the paramountfactor’ (pp. 69-70, my
italics), Sainsbury found his high suicide rates not in the poverty-
stricken areas of the East End,butin the areas ofshifting population
and bed-sitting-rooms, around the main railway stations andelse-
where. He found a correlation of -44 between boroughsuiciderates
and ‘the proportion of the population professionally engaged in
amusements—an occupational class closely associated with those
aspects ofcity life which may connote socialinstability’ (p. 78).
Lander (1954)in an ecological investigation of crime in Baltimore

wrung the last drop of significance out of rather meagre data. With
only seven environmental variables he employed partial correlation,
multiple regression and factor analysis. The only educationalvariable
was the median years of school completed by all persons of 25 years
of age or over, and the zero order correlations of this with the other
variables were (in order of size): Rent, -89; Sub-standard housing,
—16; Overcrowding, —-71; Juvenile delinquency, —-51; Per cent
ofnon-whites, —-41; Homes owner-occupied, -39; Percent of foreign
born, —-12. The factor analysis yielded two (oblique) factors (cor-
relation -684), identified by Lander as (1) anomic (‘. . . the state of
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disorganization where the hold of norms over individual conduct

has broken down’, p. 55) with high loadings in ManyNegroes (-70),

Many Renters (-62), Delinquency (-56), Many Natives (-47); and (2)

economic, with high loadings in Low Education (78), Low Rent (-75),

Sub-standard Housing (56), Overcrowding (44). Lander’s anomic

factor is clearly comparable with the social disorganization of other

workers.
In another study of delinquency, Dresher (1957) concluded ‘that

the factors contributing to delinquency were poor personalrelation-

ships, unsolved personal problems, social inadequacy, social dis-

organization, and moral andsocial deprival’ (Beck, 1958, myitalics).

Social disorganization was one of 11 factors showing statistically

significant differences between normal and anti-social groups. Blyth

(1961) in a sociometric study of Manchester school children con-

cluded, ‘The aggregated findings from the field work indicate not only

that ecological factors are important, but also that they may be of

decisive importance . . . the results of the field work also bring out

the significance of neighbourhood groups as a means by which these

ecological factors are transmitted in the children’s social life inside

and outside school’ (p. 299).
Thefinal research to be consideredin this section is that of Morris

(1957). This is a study of crime and delinquency in Croydonin 1952,

and the geographical distribution was plotted of 758 Croydon

residents charged with at least one offence. No other environmental

factors were treated in this way, and ourinterest in the research stems
from a study of 79 individual cases of juvenile delinquency. The

sample was drawn from those on probation or under supervision

orders, or in approved schools, and included 64 boys and 15 girls.
The small number of girls makes the analysis of sex differences

hazardous, and the results given below are derived from Morris’s

Table 17 by totalling the figures for the separate sexes. Of the sample,

79°, came from secondary modernschools, 14% from primary and

5% from grammar; halfwere under14 years of age. Ofthe 23 ‘factors’

investigated by Morris, those of educational interest are shown in

Table 4.6. Notice the difference between the dull (15%) and the

educationally backward (54%), a result paralleling practically all

other investigators of delinquents. Poor attendance is rather sur-

prisingly low. The low figure for bad conduct in school may be due

in part to the fact that ‘only direct evidence of misconduct was
accepted, for example, stealing and lying, or bullying other children’
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TABLE 4.6

79 CHILDREN PLACED ON PROBATION OR COMMITTED To APPROVED SCHOOLS

2.Q. beloy

Pelow average educational attainment

I.Q. above 115, or above average attainment

Poor attendance (less than 80%

Bad conduct reports from school

Member of youth group

Parental discipline : inconsistent

severe

lax 
(p. 142). ‘Inconsistent’ parental discipline included inconsistencies
between the parents as well as oscillations in the attitudes of both
parents. In general, this research will be seen to bearlittle relationship
to other ecological investigations, based asit is on case-studies rather
than area comparisons. But Morris’s book is noteworthyfor its com-
prehensive survey of research in social ecology, with particular
reference to delinquency, and researchers in this field will find it
particularly valuable for this reason.

Educational attainment and school environment

Having considered the effect on attainment of family background
and of neighbourhood factors, let us now turn to the school environ-
ment. Here we have a complex of variables which might be expected
to have an immediate anddirect impact on educational progress and
success. Astonishingly few research workers have investigated this
aspect of the problem.It will be remembered that Mollenkopf and
Melville (1955) included ‘school characteristics’ in their enquiry, and
found that the size of the average instructional class was oneof the

‘school support’ in their list of community variables. But the only
research known to the writer which attempts to survey the many
facets of ‘school environment’ is that of Kemp (1955). He collected
data on 42 variables from 50 junior mixed schools in two educational
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divisions of the London County Council. The variables were grouped

under headings: school atmosphere and organization; size of school

andsize ofclasses; site and building; type of neighbourhood; attain-

ments of the children, etc. Short tests of intelligence (non-verbal),

reading comprehension,arithmetic (mechanical and problem), spell-

ing, writing, composition and general information were given. Other

variables were rated by Kempafter spending a day in each school.

The 42 assessments were ‘reduced to a smaller numberof descriptive

variables partly on the basis of commonsense andpartly by the use

of factorial and other analyses’ (p. 72). This gave 16 variables which

were then inter-correlated. The make-up of some of these is given

below:

Socio-economic status: J-index for the district; paternal occupa-

tional level; per cent of homes with telephone; size of family;

cleanliness and respectability of neighbourhood.

Attainment (comprehension): reading, problem arithmetic,

general information.

Attainment (rote): mechanical arithmetic; spelling; writing

(speed and quality); composition.

Intelligence: Vernon’s Abstraction Test (20 items); non-verbal

intelligence (20 items).

School building: age; interior state of repair; sanitary facilities.

Adjustment: resourcefulness; co-operation; sociability.

School morale: school atmosphere; children’s manageability;

playground behaviour; regularity of attendance.

Progressiveness: Kemp’s rating; inspector’s rating.

Seven ofthe original 42 measures were dropped from this second

phase, including per cent of children with working mothers; per cent

of homes with a car; area of open spaces in catchment area. Neigh-

bourhoodcharacteristics were thus represented only within the socio-

economic variable.
Kempgives the complete table of inter-correlations for the final

16 variables, and this repays close study. In Table 4.7 are reproduced

some of the interesting ones with the attainment and intelligence

variables. The correlation of attainment (comprehension) with attain-

ment (rote) was 71, correlations of these with intelligence were -73

and -61 respectively. Kemp made somecalculations of partial cor-

relations, and comments:

Whenschools are considered as units, rather than individual children,
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TABLE 4.7

CORRELATIONS FROM KEMP (1955)

AttainmentVariable I...
  

  

   

  

   

 

  
  

Socio~economie status 052

Good morale 45

Keen interest 43

Large school 018

Voluntary school ol?

Happy staff «16

| Progressive school 1

  Small classes 202

Geod building

  

it is still found that the greatest single factor determining level of attain-mentis intelligence. More than half the variancein attainment in read-
ing, problem arithmetic and general information is accounted for by this
factor. However,it must be noted that socio-economic status is correlated
very significantly with both intelligence (-52) andthis kind ofattainment
(56). When the formeris partialled out the correlation drops to -62. If
intelligence is held constant, the correlation between socio-economic
status and attainment drops to -30. The influence of socio-economic
Status on attainment appears thus to be muchless powerful than that
of intelligence. In the rote subjects, the same picture emerges. With
intelligence the correlation is -61; with socio-economic status, -47, The
former drops to -50 when status is held constant ; and the latter to -23
whenintelligence is held constant. Again it is clear that intelligence is
the dominant factor determining attainment in mechanical arithmetic,
spelling, writing quality and simple composition (p. 72).

It will be noticed that variables concerned with the physical
environmentofthe pupil show low correlations with attainment. Size
of schoolis the only one with significant coefficients: Kempsuggests
that this might be explicable on the grounds of the best head-
teachers securing promotion from smaller to larger schools. Thesize
of classes has no correlation with attainment, a result which seems
to parallel someother researches which have attempted to investigate
this factor. Kemp noted, however, the tendency forclass size to be
correlated positively with schoolsize. If the latter is held constant the
partial correlation of class size with attainment (comprehension)

F
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rises to -24 and for rote -14. Quality of building hasno relationship

with attainment, although it has negative (but barely significant)

relationship with interest: ‘the clustering of interest with small

orthodox schools in old buildings under denominational control is

quite clear’. The positive association of voluntary schools with

attainmentis a surprising result in Kemp’s research: it is contrary to

general experience. Our own results show county schools to be

significantly superior to C. of E. and Roman Catholic schools in

mean score and in proportionsof bright and backward children (see

Tables A.2, A.4 and A.5) and at least one other research (Pidgeon,

1960, Table 6) showsa highly significant difference in the opposite

direction to that of Kemp for non-verbal intelligence, reading,

mechanical and problem arithmetic at 10+-. It seems likely that

Kemp’s sample of schools is far from representative, at least in this

respect.
Kempalso combined the ‘comprehension’ and ‘rote’ scores to get

a single measureof attainment which he expressed as an ‘educational

quotient’ (E.Q.). He then used analysis of variance to test the

significance of the difference in E.Q. between the upper and lower

quarters of the distribution of scores for each of the 14 variables.

Only four were foundto besignificant: intelligence (12-1 points of

E.Q. difference), socio-economic status (8:0 points), morale (8:0

points) and schoolsize (6-0 points).

For our purposes it is unfortunate that some neighbourhood

variables were droppedfor thefinal analysis, and others merged into

the single socio-economic variable. Factor analysis of the final matrix

might have thrown up some useful information. But in general the

results seem to showthat the physical factors of school andclass size,

and quality of building, have small effects on attainmentlevel, and

are quite negligible in comparison with the effect of intelligence. But

more ‘psychological’ factors—such as school morale (which includes

school atmosphere, manageability of children, playground behaviour

and regularity of attendance)—are more promising. The possible

connection ofsuch factors with the social disorganization factor of the

social ecologists opens up interesting speculations. This research of

Kemp’s is one rich in suggestions for further and more analytic

enquiries, which could attempt to separate out the various con-

stituents of the more conglomerate of his variables.
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mounted in a variety of direc-
ty of hypotheses. Some useful

product of enquiries primarily aimed
om studies of crime and delinquency.
een adopted byresearch workers, and

tions, by researchers testing a varie
information has comeasthe by-
at other targets: in particular fr

productive hypotheses. We know very little about the mechanismsunderlying the variatio

ing of questions, to

sampling methods—the necessity for random sampling,ment of techniques such asstratification. Butit is difficult enough tocircumvent the obstaclesraised by school organization, time-tables,lack of enthusiasm on the part of head-teachers and administrators,When oneis attempting to draw a sample ofchildren. Whenour
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ighbourhood, these difficulties
sampling unit is the school, or the ne

the research worker studying
are immensely increased. In reality,

environmental factors usually has to accept the fact that ‘sampling’,

in the strict sense, is an impossibility. This raises the question of

alization, in an acute form. We have seen from someof the

ches reviewed here how considerable regional differences may

be (cf. Bloom, 1956; Floud, Halsey and Martin, 1957; Derrick, 1961).

Someofthe conflict in the results from different studies may arise

from such differences: the contradiction between Thorndike (1951)

on the one hand,and Fraser (1959), Burt (1937) and manyothers, on

the relationship between socio-economiclevel and educationalattain-

ment: the conflict between Coster (1959) and mostotherinvestigators

on the effect of attitude towards school; the contrast between Kemp’s

(1955) results for voluntary schools, and those of Pidgeon (1960) and

of our own. Since samplingis so difficult, and regional differences so

strong, the replication of researches is clearly desirable, and in

districts widely different, geographically, economically and culturally.

Temporaldifferences are importanttoo. Floud, Halsey and Martin

(1957) show the changes overfifty years in Hertfordshire; Derrick

(1961) suggests that someof the differences between his results and

Floud’s may be temporalin origin; Burt's (1937) figures for poverty

+n the 20s contrast markedly with conditions now.In 7he Backward

Child Burt reports results of surveys he made in London in 1913,

in 1920-3, and in 1932, and concludes, ‘there was but little change

in the distribution of backwardness from one decade to another. On

working out correlations with the economic andsocial characteristics

of the areas so reviewed,I find that the coefficients have on the whole

tended steadily to decrease. This is consistent with an inference which

might be drawn on other grounds—namely, that the progress of

educational work throughout the country has come more and more

to counteractthe effects of deleterious conditions outside the school

walls’ (loc. cit., p. 99n). Is Burt justified in this hopeful conclusion?

Weneed many more enquiries of this nature before we can answer

this question with any certainty, but some of the work done in the

last decade suggests that this is too optimistic a view.

Another interesting question raised by some researches is the pos-

sible differential between the bright and the dull in their response to

environmental influences. It will be remembered that Schutz (1960)

showed no connection between attainment and such area factors as

the per cent of adults in the professions. Fraser (1959) found a highly
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Significant relationship between ability level and the effect of
abnormal home background, while Burt (1943a) similarly found
‘decidedly higher’ correlations with environmental factors for
brighter children than for duller. Is there any connection between
these results and those ofCrawford (1929), Dale (1952) and Furneaux
(1961) who found no measurable environmental effect on the success
of university students?
The few researches that consider the differences between reading

and arithmetic in their response to environmentaleffects seem to show
that reading is more prone to this than is arithmetic (Thorndike,
1951; Burt, 1955). A curiously conflicting result from Wiseman(1952)
cannot carry much weight, since it was derived from teachers’ judge-
ments of family background, but Kemp’s (1955) results lendlittle
support to Burt and Thorndike. Furtherinvestigation of differentials
within the overall field of ‘attainment’ would clearly be profitable,
with subdivisions not only into reading and arithmetic, but also
using such dichotomies as literary; practical and vocational;
cultural. Weare familiar with Vernon’s v—ed, k—m factors found when
we analyse batteries of cognitive tests. Is it possible that other
classifications may emerge when school attainmentis factorized in
association with social and environmental variables? It would not
be surprising if the attitudes of young adolescents towards voca-
tionally useful subjects as compared with, say, general subjects
such as history (see Jackson, 1962) did tend to produce some such
effect.
The differential effect of environmenton intelligence tests and on

attainmenttests is a particularly interesting and valuable aspect of
the research field. We have seen that the sum total of evidence on
environment and J.Q. leads Burt to a conclusion which seems sound
and reasonable—that not more than 25% ofthe variance in measured
intelligence can be ascribed to environmental influences. Fraser
shows, and much other work supports her, that environment has a
substantially greater effect on attainment than on intelligence. Kemp’s
results, however, lead him to concludethatintelligenceis ‘the greatest
single factor determining level of attainment’: when intelligenceis
held constant the correlation with socio-economic status drops from
‘56 to -30; when socio-economicstatus is partialled out the correla-
tion with intelligence drops only from -73 to -62. But these correla-
tions are with measuredintelligence, whichitself is dependent upon
environment, so that Kemp may be correct and yet the total
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contribution of innate intelligence be less than that of environment.*

Burt’s results for twins (Table 4.4) would suggest an environmental

influence on attainment much stronger than that found by Kemp,

particularly in reading andspelling. It seems highly probable that for

someaspects of educationalability, in some schools in some regions,

the effects of family and neighbourhoodinfluences are stronger than

those produced bythe innate ability of the children.

Another question which raises itself when we try to reconcile the

results of different researches is the comparability of correlations

between schools and areas on the one hand,and individual children

on the other. Can we,in fact, legitimately compare Kemp’s correla-

tions among schools with Burt’s between twins? It is by no means

certain that we can, or ought. Clearly there must be some connection

between them, but it is very doubtful whetherit is a simple one, and

almost certain that it is not a straightforward equivalence. A

significant correlation between schools or between areas may depend

for its existence upon, for example, a relationship between only

certain kinds of individuals (e.g. particular ability-levels) and their

particular distribution in the chosen schools or areas. Robinson

(1950) argues strongly that ecological correlations cannot be used as

substitutes for, or assumed to be equal to, individual correlations.

This points to the necessity for buttressing researches using neigh-

bourhoodvariables with others employing family variables: to sup-

plementecological analyses with individual analyses. |

From this point of view, Lander’s (1954) use of anomic to describe

one of his neighbourhood factors may be thought to be misleading.

It is derived from Durkheim’s anomie, defined by Parsons (1937) as

‘precisely this state of disorganization where the hold of norms over

individual conduct has broken down’ (p. 377). Individual disorganiza-

tion cannot be equated with social disorganization, and this latter

nameseemsa preferable description for Lander’s factor. It has been

seen how this factor has emerged out of a number of ecological

researches: its connection with educational attainment and oppor-

tunity is, however, far from clear. On a priori grounds one might

expect a significant correlation, and yet Lander’s study showed no

1 Taking Kemp’s correlations and squaring them; and assuming that 25% of

the variance of measured intelligence is due to environmental factors, we can

make a rough estimate ofthe total amountof variance in attainment dependent

upon purely innate intelligence. This seems to be just over half. Butit is obvious

that slight changes in such correlations (and their stability is by no meansstrong:

N = 50) could reverse this result.
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educational loading on this factor. Since the researches demonstrat-
ing the existence of the factorof social disorganization have almost
all been concerned with crime and delinquency, the educational con-
comitants have not been explored. But the correlations reported by
Burt and by Fraser, of environmental factors and educationalattain-
ment, suggest the strong possibility of a causal connection. Burt’s
emphasis on ‘maternalefficiency’ may proveto be a link here.

In any survey of research the writer must perforce select his
material. And herein lies a considerable hazard: that of biased choice
(conscious or unconscious); the production of a repertoire that
departs significantly from disinterestedness. The judgement on this
will depend uponthereader’s owninterests andhis attitudes—and,
sometimes, his biases and prejudices. I cannot pretend that I am
confident of having circumnavigated this hazard, but at least the
attempt has been made. The contextof this survey must be kept in
mind whenassessing its errors of omission and commission: it starts
from a survey of the educational attainment of 14,000 children in a
large conurbation. I have necessarily been concerned to emphasize
area and neighbourhood enquiries, perhaps at the expense ofre-
searches dealing with the family and the individual. I am writing, too,
from the standpoint of an educational psychologist, surveying a field
which has beentilled (if that is not too inferential a word) by the
sociologist, the criminologist and the medical man, as well as the
social psychologist and the clinical psychologist. I cannot expect the
adherents of any one of these disciplines to find my selection of
research worksatisfying or complete. But this lack of comprehensive-
ness must not be construed as indicating a disbelief in the value of
these other approaches—or, indeed, in the great advantages of an
inter-disciplinary attack on these major problems. For those who
remain unmollified, may I urge them to redress the balance by pro-
ducing their own counter-balance.



CHAPTER V

THE 1951 MANCHESTER SURVEY

It will be realized that the greater part of the research work reviewed

in the last chapter had not been published when we were planning

our investigation in 1950-1. Our thinking was very largely conditioned

by Burt’s (1937) survey, and our main objective wastotry to obtain

comparative data for his pre-war and our post-war conditions. This

direct connection with the only existing British enquiry had a strong

effect on the design of our own survey, and in particular on the choice

of variables. It will be remembered that Burt used thevital statistics

provided by the medicalservices; such variablesas infantile mortality,

death-rate, per cent of mental defectives, and so on. Thefirst question

then arose: what was to be the neighbourhood‘unit’ for the survey?

Whatis required, ideally, is a unit which is small enough to yield a

sufficiently large numberofunits in the area as a whole so as to make

correlations and other statistics reasonably stable, and yet large

enoughso that the data from each unit are based ontheresults from

an adequate numberofchildren; a unit whichis, socially, reasonably

homogeneousandfree from large variations in density and quality of

housing; and, of course, a unit for which the relevant data are avail-

able. It was apparent that the only unit possible was the ward, the

smallest unit of local government—and for the Lancashire area, the

borough andthe urbandistrict. Such units are far from ideal. In size,

they are too large, andthe variation in size is too great. The smallest

ward in Manchester had a population in 1951 of just under 12,000;

the largest, one of nearly 37,000, while Table 2.1 shows one of the

Lancashire County boroughs with a population of 62,000. What we

require—ideally—is a unit of about 10,000 population, chosen so as

to be reasonably homogeneousin termsof social and economicfac-

tors, and preferably with distinct geographical boundaries in the form

of natural barriers. Our area of survey would contain about 140 of

such units, and this would enable area trends to be studied in con-

siderable detail. What we need are units like the ‘census tracts’ of

the United States. For educational purposes, these are rather small
74
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(3,000-6,000) and our suggested 10,000 would be preferable. These
census tracts are areas

into which a city is sub-divided, more orless arbitrarily, for statistical
and local administrative purposes. The tracts are permanently estab-
lished, so that comparisons may be made from year to year, and from
censusto census; they are laid out with a view to approximate uniformity
in population and with someregard for uniformity in size; and each is
designed to include an area fairly homogeneousin population charac-
teristics. In cities where the ward lines are infrequently changed, the
tracts form sub-divisions of the wards; in othercities they are laid out
without regard to ward boundaries (Lander, 1954, pp. 16-17).

It is true that each decennial census can provide information for
‘enumeration districts’ smaller than wards, but gathering such data
is an extremely expensive business andprovedto be quite beyond our
resources.
Having decided, with some reluctance, on the ward as the basic

unit, we now turned to the annual reports of the Medical Officers of
Health concerned with our designated area. Much to our surprise—
and disappointment—only the Manchester report providedstatistics
for the separate wards. It appeared possible, but difficult, to secure
such data from Salford and Stockport, butit also appeared that some
of the variables in which we wereinterested might not be in strictly
comparable form for the different boroughs. After much considera-
tion, we decided to limit our investigation to the city of Manchester
—which, with 36 wards (in 1951), ought to permit a useful analysis,
using data of highreliability. It provides more than half the 13,751
children tested, in well over one hundred schools. In orderto supple-
ment—and extend—this limited survey, it was decided to use the
school as a unit in a parallel investigation in Salford. This survey,
carried out by Dr F. W. Warburton,is reported in Chapter VI.

Social variables

In drawing up our list we had Burt’s research in mind. Forthis
reason, death-rate, birth-rate and infantile mortality (deaths under
one year) werefirst choices from the Medical Officer’s report. We had
no over-crowding data as Burt had: instead, we used population
density (persons per acre) which is not so satisfactory from some
points of view. Three of Burt’s variables seemed obviously oflittle
use in 1951 because ofchanged conditions: unemployment, poorrelief
and per cent below the poverty line. Juvenile delinquency was not
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available on a ward basis, and in place of the per cent of mentally

defective children we had to use the total figures which included

adults. Additional variables used were tuberculosis rate (which seems

likely to have an environmentalaspect), the percentage of illegitimate

children (clearly a factor likely to have a substantial ‘psychological’

element), and the rate of notifiable infectious diseases. This last

seemed to be a variable which was unlikely to have any substantial

genetic component—ascontrasted,for example, with the distribution

of mental defectives.

Wehad nospecifically economic factor, so it was decided to use

the juror index (J-index), or the numberofjurors per thousandvoters,

a measure shown by Gray, Corlett and Jones (1951) to be highly cor-

related with socio-economiclevel. This was calculated for each ward

by analysing the register of electors.

Finally, we included the distribution of ‘neglected children’. We

were fortunate to have available the results of Donnison’s research in

Manchester andSalford on ‘long-stay’ children in the care ofthe local

authority during the first six months of 1951 (Donnison, 1954).

Educational variables

The punched-card analysis of our test scores had been carried out

using the school and the authority as our main sorting variables.

Moreover, the schedule completed for each child, and from which the

data for the punched cards were obtained, did not include the child’s

home address. It would have beenpossible to secure this information,

but with the many thousands ofchildren involved we were unableto

contemplate an analysis involving such‘ great labour, and we were

forced to rely upon the score-distributions for each school. Nowcame

the task ofmatching these with wards. This wassimple in the majority

of cases, where the catchmentarea of the schoolclearly fell within a

single ward. But there were many schools situated very close to ward

boundaries. In such cases we consulted the school, and the education

office staff, in order to decide from which ward the majority of the

children were drawn. The school wasthen ‘allocated’ to that ward.

It will be obvious that this introduces error whichis likely to blur the

results of the analysis. A few schools drew pupils from three wards:

if, for one such school, 45% ofits pupils come from ward A, 35%

from ward B and 20% from ward C,the schoolis allocated to ward A

even though less than half its pupils come from this ward.

Another serious handicap resulted from this method ofallocating
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found that eight wards were representedby only a single school, and —
another four had twoschools only. This wasnota tolerable situation.
We know from other researches (e.g. those concerned with the fol-
low-up of 11+ selection) that there may be large inter-school
differences in results from particular tests. If a ward is represented
by only oneor two schools, any differences we observe between wards
may, in fact, be differences between schools. We were driven, there-
fore, to combinecertain wardsin order to ensure a minimum ofthree
schools per ward. Collegiate Church (1) was combined with Cheet-
ham (4); Longsight (1) with Rusholme (5); Northenden (1) with |
Wythenshawe(4); Alexandra Park (1) with Barlow Moor (1) and Old
Moat (1); Burnage (1) with Didsbury(1) and Withington (2); Crump-
sall (2) with Blackley (5); Moston (2) with Lightbowne(3); and Moss
Side West (2) with Moss Side East (7). Thus 18 wards were combined
in order to produce 8 more viable units. The original 36 wards had
thus shrunk to 26. Of these, 8 had 3 schools, 3 had 4 schools, 7 had
5 schools, 5 had 6 schools, one had 7, one had 8, and one had 9. The
location of the wards, their grouping, and the number ofschools in
each, are shownin Fig.5.
The next question which arose was the choiceofstatistic to be used

for expressing the level of intelligence and attainment in our ward
units. The commonest in other researches—and the most straight-
forward—is average score. We decided against this, however, in
favour of the two measures already used in ChapterIII for the com-
parison of schooltypes: the rates of ‘backwardness’ and ‘brightness’.
This gives a richer and more meaningful result than using a single
average score. Certainly from the teacher’s point of view these two
percentages mean much more than an average score, since they
demonstrate so clearly the teaching problem by indicating the spread
of ability. Two schools may haveidentical average scores, but if one
has 10% backwardchildren and 10% bright, while the other has 1°%
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Fig. 5. Grouping of wards, showing numbers of schools in each ward-unit.
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and 1%, they are very different schools to the teacher. Forthis reason,
and because we suspected the possibility (in advance of Fraser’s
research) that backwardness andbrightness might havedifferent pre-
disposing factors in the environment,! we chosethesestatistics instead
of the more obvious average score. It should be noted, however, that
the measureof brightness is not easy to interpret, because of the un-
satisfactory nature of our sample of schools. Weare dealing only with
non-selective schools—those schools which have been ‘creamed’at
I1-++. Therefore the children in them whoareclassified as ‘bright’
—those with standard scores of 115 and over—mayberegarded in
one sense as ‘misfits’ produced by the selection system. There will be
relatively few of them, and the range of brightness will be much
smaller than the range of backwardness (compare the last two lines
of Tables 3.7 and 3.9). This meansthatthe correlations of brightness
with other factors will necessarily be smaller—becauseoftherestric-
tion of range—thanthe correlations of backwardness.
To summarize, our survey concerneditself with the distribution of

6 educational variables and 12 environmentalvariables over 26 wards
of Manchester. The variables were:

Environmental Educational

Death-rate per 1,000 Verbalintelligence (brightness)
Personsper acre Reading (brightness)
Live birth-rate per 1,000 Mech.Arith. (brightness)
Deaths under 1 year per 1,000 live births Verbalintelligence (backwardness
Per centillegitimate to total live births Reading (backwardness)
Notifiable infectious diseases per 1,000 Mech. Arith. (backwardness)
Death-rate, T.B., per 1,000
Notification rate, T.B., per 1,000
Total T.B. cases on register, per 1,000
Mental Deficiency, incidence per 1,000
Neglected children: no. of families/100,000
No.ofjurors per 1,000 voters

It will be noticed that three separate measures of tuberculosis were
included. Preliminary analysis of the final correlation matrix showed
that 7.B. rate seemed to be the most satisfactory of the three, so this
was retained and the other two dropped. Wewere thusleft with 10
environmental variables.

1 Maxwell (1953) concluded from theresults of the 1947 Scottish Mental Survey
that ‘high intellectual ability is more widely distributed over different social en-
vironments than is low intellectual ability’ (p. 134).



 
Fig. 6. Population density
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Geographicalvariation

The density of population in our 26 ward-units is shown in Fig. 6.
It will be seen that the greatest intensity of population comes across
the centre ofthe city, with the northern extremity middling in density,
and the south—with the suburbs of Didsbury, Withington, Burnage,
Barlow Moor, Northenden andthe well-known Wythenshaweestate
—very much the best. The two rather unexpected white areas near
the centre are easily explained. St Peter’s is the city shopping centre
andalso containsall the main railwaystations. The number ofdwell-
ing houses is necessarily small, and those that are there are by no
means so favoured as the map-shading would suggest. Similarly
Newton Heathin the north-east is an artifact, in that a large part of
the ward is covered by railway lines and sidings (the Newton Heath
Sheds well known to many generations of schoolboy train-spotters)
as well as factories. The variable ‘persons per acre’, uncorrected, is
not an entirely satisfactory variable.
The socio-economic variable—the juror index—is shown in Fig. 7.

This has obviousaffinity with population density, as might be ex-
pected, except that the darkest areas have shifted northwardsa little.
The wards of Moss Side East and West, All Saints, and St Luke’s,
have a higher jurorrate than might be expectedfrom the previous map.

Mapsofbirth-rate,illegitimate births and mental deficiency are all
of very similar patterns to Figs. 6 and 7, but the distributions of
infantile mortality and neglected children show a very marked differ-
ence (Figs. 8 and 9). Notice the heavy intensity in the northern areas,
and the unexpected darkness of such wards as Chorlton-cum-Hardy,
Northenden and Wythenshawe. While the data for neglected children
might, with somejustification, be regarded as possibly unrepresenta-
tive (based on only 131 children from 85 families coming into care
over a relatively short period of only six months) nevertheless the
points of similarity with the infantile mortality pattern suggest that
the picture revealedis a significant one.
The general impression obtained from a scrutiny of the geo-

graphical spread of the environmentalvariables of Table A.6 is that
of an elongated, sausage-shapedcity, lying roughly north and south,
having a west-central area (lying cheek by jowl with Salford) where
social conditions are much the worst. As we go outwards from this
focus, conditions get better: population intensity is reduced, socio-
economic level rises, the birth-rate and death-rate both get smaller,
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Fig. 7. Distribution of the Juror index
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picture revealed when we plot the dis-tributions of our educational variables. Figs. 10, 11 and 12 show thedistribution of backwardness. For intelligence, this resembles thegeneral environmental picture, with much backwardnessin the cen-tral regions, but shows somerather unexpectedlight grey in Wythen-shawe, Northenden, Didsbury, Burnage and Withington, and someequally unexpected white in Harpurhey, Moston and Lightbowne.Nevertheless there appears to be a clear correlation with the distribu-tion of social factors. The map for reading (Fig. 11) shows an evenCloser correspondence. The areas of good home backgroundin thesouth are now white, and, like the J-index map,the centre of gravityof the dark area has moveda little northwards. The arithmetic mapseems remarkably light-coloured. For each ofthe social factor maps,the shadings were chosen to give roughly equal numbers of wardsineach of five intervals. For backwardness, this was done for intelli-gence, reading and arithmetic together. Fig. 12 reveals that the amountof backwardnessin arithmetic is rather less than in reading and inintelligence. (This is to be expected, in view of the results given inChapterIIT showingthe considerable overlap in this subject with theSelective schools: these Iaps, it will be remembered, are based onresults from non-selective schools.) In addition to this feature of

decision to avoid a single global me
well justified.
No mapsarepresented for brightness, since the spread of this, ashas been pointedout, is artificially restricted by the form of the data,and a presentation using similar kinds of map shading might tendto suggest unjustifiable comparisons. Thestatistics show, however, apicture very similar to that of backwardness: low rates in the centralareas, high in the southern suburbs, but with discernible differencesbetween the results for reading and for arithmetic,

asure of attainment appearsto be
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Fig. 10. Distribution of backwardness (IQ < 85) on General Ability test
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Fig. 11. Distribution of backwardness (RQ < 85) on

Reading Comprehensiontest
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Fig 12. Distribution of backwardness (AQ < 85) on Arithmetic test
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Correlation analysis

A study of the mapsso far presented, together with the comments

on them, make it abundantly clear that subtleties of relationship

which may exist are incapable of resolution by the human eye. We

therefore turn to a more precise andstatistical exploration of these

possible relationships.
The first and most obvious attack comes through the product-

momentcorrelation of our measures of educational attainment with

the social variables. This was done by calculating the percentage of

TABLE 5.1

PRODUCT-MOMENT CORRELATIONS

BACKWARDNESS BRIGHTNESS

Intell. Arith, | Intell.

     

     
 
    
   
   
   
   
   
       

 

Mental Deficiency

| Birth-rate

Tllegitimate Children |

T.B. rate

Neglected Children

J-index

Death-rate

Persons per acre

Infantile Mortality

   
Infectious Diseases

backwardness and brightness in each ward, and correlating each of

these with the separate rates for the social variables. N is thus 26.

The correlation coefficients thus obtained are given in Table 5.1. It

will be noticed that the correlations for brightness are a good deal

lower than those for backwardness. This is what is expected from the

nature of the statistics. But a more surprising result is the higher level

of the coefficients for intelligence than for either reading or arith-

metic. This correspondswith the result obtained by Thorndike (1951)

but it is in striking contrast to most other research, particularly

Fraser’s (1959). It is possible that this may be caused, in partat least,

by the nature of our sample andits exclusion ofselective schools. If
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selection is made at 11+ with a significantly greater weighon
attainment than onintelligence, then this would tend to produce a
greater dispersionofintelligence in the rejected population, and hence
an artificially higher correlation coefficient. Manchester’s selection
methods fall in line with the general pattern of 11+ selection, with
the intelligence test bearing not more than one-third ofthe total load
of selection. It is possible, then, that this may account for some of
the discrepancy. But the differences revealed in the last line of the
table (average correlations) are of a magnitudethatis unlikely to be
fully explicable on these grounds, particularly since our tested chil-
dren are 14+. If we had been dealing with children in thefirst year
of the secondary modern school, the differential effect of selection
might have been moresizeable. After four years of schooling, how-
ever, any residual effect is likely to be small, or even non-existent.
The correlations with backwardness permit us to make a direct

comparison with Burt’s results from Londondatacollected 1920-3.
Since Burt used only one measure of backwardness while we have
three, it will be convenient to average ourthree coefficients to obtain
a single figure. The comparison, on the four variables commonto the
two researches (remembering that Burt’s ‘M.D.’figureis for children
and ours for adults), is given below:

London, 1921 Manchester, 195]
Mental Deficiency ‘91 "69
Birth-rate "62 "53
Death-rate 87 17
Infantile Mortality "93 "19

In making comparisonsover a period ofthirty yearsit is necessary
to take particular care not to be misled bystatistical artifacts. If, for
example, the variability or spread of a particularstatistic changes
markedly from one period to another, this will affect correlations.
And we knowthatsocial conditions have changed markedly in the
period under review. Can such effects be responsible for the radical
differences in the correlations for death-rate and infantile mortality?
Let us compare the London and Manchester meanrates, and their
dispersions. These are given in Table 5.2. It will be seen that in each
case the Manchester data have a greater S.D. than Burt’s: there is no
ground here for attributing our lowerr’s to shrinkage. Notice, too,

* It must be remembered that, although the Manchester results are based on
the scores of over 5,000 children, the N for correlation is only 26. Any coefficient
under-4 is therefore notstatistically significant. The N for Burt’s research was 29.
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that the 1951 rates for births and deaths are not sensibly different
from the London ones—butinfantile mortality is in strong contrast.
The Manchester rate in 1951 is less than half Burt’s figure. And this

TABLE 5.2

COMPARISON OF BURT'S (1937) STATISTICS WITH OURS.

Standard Deviation

 

  

   

Birth-rate

  

 

Death~-rate 1.858

Infantile Mortality

  

(Approximate figures : calculated from the moans of boroughs and the
means of wards).

is the variable that produces the most dramatic differences in the
correlations in the two researches. In the London researchinfantile
mortality, with a correlation of nearly -8 with economic grade, was
strongly allied to poverty. In the Manchester enquiry, infantile mor-
tality correlates —-01 with J-index (our only variable with a strong
economic element). Its highest correlation in our ownresearchis -35,
with neglected children. Clearly deaths underoneyearare not, in the
welfare state, a product ofpoverty or low economicstatus, but rather
seem to be associated with parental neglect. Heady and Morris (1955)
comment:

Different sections of the population have been very differently affected
by recent social change... full employment, higher real wages and
expanding social services have led to relatively greater improvement in
the situation of building and dock labourers of Class V . . ., for example,
than of clerks or professional people . . . however this different experi-
ence is not reflectedat all in the infantile mortality rates, despite the fact
that there was so much room for improvement in the worstrates.

The reference to occupational class V tends to give this comment
a slant which seemsto be mistaken in view of ourresults. There is no
doubt that there is ‘so much room for improvement in the worst
rates’, but Heady and Morris overstate the case when they suggest
that post-war conditions have had noeffect. A study of the overall
rate of infantile mortality for England and Wales overthelast sixty
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years showsa steady fall: 1901, 137; 1921, 84; 1931, 65; 1941, 60;
1951, 31; 1960, 22. The Manchesterfigures follow the sametrend, but
at a higher level. At the time of Burt’s rate of 76 in London, Man-
chester’s was 97; in 1951 the Manchester rate was 35 compared with
31 for the country as a whole. Thelatest figures show the gap to be
widening a little (1960: 29 against 2/). It is not unlikely that the
quality of maternalcare, largely independent of economic status, now
plays the part of pre-war poverty as the major concomitant of deaths
under one year. Here is an interesting field for further research in
social medicine.

If we take into account not only the correlations of our social
variables with educational attainment, but the inter-relationship be-
tween them, correlation analysis can be made moreprecise and mean-
ingful. It is possible, for example, to use partial correlations. The
correlations of backwardness in reading and in arithmetic with the
mental deficiency rate are -64 and -60 respectively. If, however, the
effect of intelligence is partialled out—sothatintelligence is held con-
stant—these fall to -02 and -11. The calculation of large numbers of
partial correlat ons, however, tends to produce a picture of such a
complexity that it is difficult to see the wood for the trees. An alter-
native technique is to employ multiple correlation. This makes it
possible, not only to discover to what degree the level of educational
attainment maybe predicted from a combination ofsocial data, but
also the weights which must be applied to the varioussocial factors to
achieve maximum prediction. Whenthis is done for backwardness,
the multiple R’s obtainedare:

Arithmetic "994
Intelligence 963
Reading °783

These are remarkably high figures. Even the lowest—for reading
—is nearly -8. The close approximation of the figure for arithmetic to
the perfection of unity suggests that, given appropriate data on en-
vironmental factors, by suitable combination of these the amount of
backwardness in arithmetic in a particular ward in the city could be
predicted with high precision.
The regression equationsyielding these high multiple correlations

need not be given in detail. Perhapsit is enoughto say thatfor arith-
metic the strong positive beta-weights are Birth-rate (-89), Mental
Deficiency (-52) and Personsper acre (38); while the main suppressor
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variables (with negative weights) are J-index (—-63), T.B. rate (—:56)
and Death-rate (—-44).

For intelligence the positives are Birth-rate (:90), and Mental

Deficiency (-79), with strong negatives in 7.B. rate (—:44) and
J-index (—-40).

For reading, Mental Deficiency (81) and Persons per acre (:35)

contrast with Death-rate (—:37) and Neglected Children (—-29).

For short batteries of only three variables, and rounded weights,

the following combinationsare offered. It cannot be guaranteed that
they yield the highest possible multiple R for any combination of

three variables, but they are certainly near the maximum:

Intelligence: (9 x Mental Deficiency) + (4 x Birth-rate)
— (4 x J-index) R = 86

Arithmetic: (6 x Illegitimate Children) + (5 x Personsper acre)
— (4 X Death-rate) R = °83

Reading: (8 X Mental Deficiency) + (2 x Infantile Mortality)
— (3 X Neglected Children) R= ‘68

Factor analysis

The use of multiple regression analysis does not clear the air very
much,and it seemed obviousthat the most powerful tool that could

be used for exploring the inter-relationships of these undoubtedly
complex environmental variables was factor analysis. The ten social
variables and the six educational variables were accordingly subjected
to a principal components analysis using the Manchester University
electronic computer.1 The matrix of correlations is given in Table
A.6. The unrotated loadings are shown in Table A.7, and the

quartimax solution in Table 5.3.
Factor I seemsto have asubstantial genetic component, with heavy

loadings in Mental Deficiency and the two measuresof Intelligence.
The weight given to Illegitimate Children, Birth-rate and Neglected
Children suggests that this factor, contributing over 30% of the total
variance, represents what the ecologists have called ‘social disorgani-
zation’. There is only a small loading on J-index, suggesting that

1 The first four of the sixteen factors were examined, and graphical rotations
carried out with the object of producing approximate simple structure among the
six educational variables only. At the same time a quartimax rotation was per-
formed—using the computer of the University of Illinois, since at this time our
own Mercury computer was not programmedfor factor rotation. I am grateful
to Dr Frank Warburton and Professor Raymond Cattell for this courtesy. After
some 1,500 rotations a solution was obtained which wasextraordinarily close to
that obtained from the sixteen or so graphical rotations.
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TABLE 5.3

ROTATED FACTOR LOADINGS.

  

  
Mental Deficiency

Birth-rate

Illegitimate Children

T.B. rate

Neglected Children
J-index

Death-rate

Persons per acre

Infantile Mortality

Infectious Diseases

  

    

 

    

 

  

  

    

  

  BACKWARDNESS

Intelligence

Reading

Arithmetic

  

    
   

 

  

BRIGHTNESS

Intelligence

Reading +03

Arithmetic -05

1femme[me fos fooefaa
economic factors are not of primary importance in defining this
factor: moral standards rather than monetary standards seem
strongest, with a clear element of intellectual inferiority.

Factor II seems to be an environmental factor of a more material
kind. The keyis in the single significant negative loading on J-index,
with supporting evidence from 7.B. rate, Death-rate, Birth-rate, and
Persons per acre. This seems reasonably designated as ‘economic
background’.

Factor III differentiates Infantile Mortality and,to a lesser extent,
Neglected Children, from all the other social variables. The only other
positive loadings are in Infectious Diseases and Birth-rate. This fac-
tor, contributing 9-3 % of the variance—and based on N = 26—is
far from stable in this analysis, and obviously needsto be verified by
further and wider enquiries. It will be noticed, however, that its com-
position supports our speculations aboutthe causative factors behind
Infantile Mortality. The factor can perhaps best be described as ‘lack
of parental (or maternal) care’.

Factor IV is very difficult to interpret, with positive loadings in
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Death-rate, Persons per acre and Infantile Mortality, and negative

loadings in Infectious Diseases and J-index. Notice, too, how it

differentiates backwardness (and brightness) in reading from back-

wardness (and brightness) in arithmetic. Its small contribution to the

total variance, together with therelatively large potential error com-

ponentin ourcorrelations, makeit probable thatits shapeis largely

fortuitous.
Now let us consider how our measures of educational attainment

fit in with the factor pattern. The genetic factor I of social disorgani-

zation contributes very heavily to all three measures of backwardness.

The loadings fall for brightness—not far for intelligence, but well

down for arithmetic, while reading has a zero loading. The singular

nature of our brightness measures, and the low level of their cor-

relations, would accountfor a general fall in loadings onthis factor,

but does not explain the internal differences between the three

measures.
The economic background factor II has very little indeed to con-

tribute to either backwardness or brightness, the heaviest loading

being only -23 (intelligence, backwardness). But maternal care is

strongly significant for reading brightness, and, to a small degree,

brightness in the other two measures. It seems to have no connection

with backwardness.

The overall result of our analysis seems to be that backwardness,

as we have defined it, can be accounted for almost entirely by the

effect of our factor of intellectual inferiority which we have called

social disorganization. Brightness, on the other hand, is more com-

plex. If we average the loadings for each ofthe first three factors, we

get I, —-39; II, +-05; III, —-47. The maternal care factor appears

to have the strongest connection with the percentage of children in

non-selective schools gaining high marks on ourthreetests. But social

disorganization contributes nearly as much. These twofactors clearly
differentiate reading from the other two measures. Good reading

seems to depend very heavily on the third factor, and has no con-

nection with FactorI. Intelligence and arithmetic, however, find their

main loadings on social disorganization, with significant support from
maternalcare. |

It seems clear that backwardnessand brightness are notjust simply

the obverse and the reverse of a single coin; and it seemstrue, too,

that reading and arithmetic—to say nothing of intelligence—have
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important differences in a context such as this. But the limitations
of our experiment, and particularly the unsatisfactory nature of our
measure of brightness, make it impossible to regard ourresults as
more than suggestive. The names we have suggested for the three
factors can be no more thantentative in view of the limited nature
of our social variables. Both the maternal care factor and that of
social disorganization need fuller exploration before we can be reason-
ably satisfied that they ‘exist’, and this can only be done by widening
the scope of the enquiry.

Twins

It will be remembered that the schedulefilled in by the schools for
each of the tested children asked the question, ‘Hasthe child a twin
taking the test?’ From an examination of the schedules 55 pairs of
twins were found, 41of like sex and 14 of unlike sex. Thefirst ques-
tion which arises is how this total compares with the expected figure.
From the Registrar General’s statistics it appears that the twin rate
for newly born children is about 24 per thousand. We should,then,
have expected to find about three times as many twins: our figure
correspondsto

a

rate of8 (individual) twins per thousand. How does
this compare with the results from other investigations? Mehrotra
and Maxwell (1949), analysing the datafrom the 1947 Scottish Mental
Survey, found1,070 twins from a total population of 11-year-olds of
79,451. This correspondsto a rate of 14 per thousand. Sandon (1957)
found a rate of 16 per thousand in a county authority over a period
of ‘several years’, and a rate of about 10 per thousand in a county
borough over eight years. All these results, it will be noted, are well
below the 24 per thousand ‘expected’ on the basis of records ofbirth,
but none are as low as the 8 per thousand found in our enquiry.

It is knownthat the survival rate of twins is lower than that of other
children. Karn (1952, 1953) estimates their death-rate as being five
timesas great as that of other children. Sandon (1957) points out that
if we assumea correlation for death-rate between pairs of twins of °5,
then a survival rate of 85% for individualtwins(i.e. assuming a death-
rate of 15% for twins as against 5% for other children, since Karn’s
figures relate to the early monthsoflife when the death-rate is heaviest)
will produce a survival rate of only 75% forpairs oftwins. This would
account for at least part of the deficiency found by Mehrotra and
Maxwell and by Sandon,since it brings the expected rate down to
80% of the rate at birth. It does not, however, provide a complete
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explanation. From the Registrar General’s figures it appears that the
ratio of like-sex to unlike-sex twins is 2: 1, so that our ratio of 41: 14

shows a marked deficiency in those of unlike sex. This is understand-
able. We relied upon the schools to identify the twins, and where we
are dealing with single-sex schools it is quite likely that the schoolis
unaware ofthe existence of a twin of the opposite sex attending some
other school.’ If the ‘identification rate’ for both kinds of twins had
been the same, we could have expected 20 or 21 unlike-sex twins in
our sample, bringing the total up to 61 or 62 pairs: a rate of nearly
9 per thousand. Thisis still well below the expected figure, although
quite close to Sandon’s 10 per mille for a county borough. This low
rate he obtained from the analysis of selection examination data, and
puts it downto the fact that only those children whose parents wished
it took the examination, and that (as we shall see) twins are markedly
lowerin ability than other children, so that a higher proportion might
be expected to ‘opt out’ of the selection process. Such a mechanism
cannot have operated in our own enquiry, which included the whole
age-groupat school. Both Sandon’s enquiry and that of the Scottish
sample dealt with 10-year-olds, while our children are 14-15.It is
possible—even likely—that the differential death-rate acting over a
longer period would produce a greater overall difference in numbers,
but it cannot explain the whole of the deficiency. We are forced to
conclude that our sample includes only about half of the existing
twins in the tested population.

Let us now considerthe ability level of the twins we have identified.
The mean scores of the 110 children are given below, together with
the mean scores for the total sample:

Twins Total sample Difference

Intelligence 20-81 32°20 11-39
Reading 24°78 32°39 761
Arithmetic 20°85 28°34 7:49

It will be seen that the performance of twins in each of the three
tests is lower than average. Since the S.D.’s of the tests are not equal
(see Table 3.5) the differences shown in the final column cannot be
compared directly. Expressed as sigma-scores, these are -53, -62, and
‘30 respectively, thus showing the greatest difference in reading. The
differences are equivalent to 7:8, 9-2 and 7:5 points of standardized
score respectively. Mehrotra and Maxwell found the I.Q. (Moray

* Of our 55 pairs, only 7 came from different schools.
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House standardized scores) of their twins to be about 5 points lower
than the population average; Sandon’sfigures are higher: his county
sample show differences ranging from 8 to 11 points (transforming his
S.D. figures to equivalent standardized scores) and from the county
borough 3-9 points. The Scottish report commentsthat ‘there appears
to be... fairly uniform superiority of non-twins over twinsatall
levels of intelligence’ (loc.cit., p. 297). It points out that this is not
caused bysize of family, since ‘there is no evidence that twinning and
fertility are related’ (p. 300). The physical inferiority of twins, as
revealed by the differential death-rate, seems paralleled by an equi-
valent mentalinferiority.

TABLE 5.4

INTELLECTUAL RESEMBLANCE OF TWINS:

CORRELATIONS OF INTELLIGENCE TEST SCORES

(Based on Table 8 of Mehrotra and Maxwell, 1949)

Merriman, 1924

Lauterbach, 1925

Wingfield, 1928

Herman and Hogben, 1933

Mehrotra and Maxwell, 1949

Sandon, 1957 55 262 
Let us now consider the correlations of twins on test scores. There

have been other investigations, in addition to Mehrotra and Maxwell,

and Sandon, which haveinvestigated this for intelligence tests. Table
5.4 summarizes the data given in Mehrotra and Maxwell’s Table 8,
and adds Sandon’sfigures. It will be seen that the correlations for
like-sex twins are all higher than for unlike-sex twins. The average
correlations, based on substantial numbers of children, are ‘-75 and

‘58 respectively. This is not surprising, since unlike-sex twins are
necessarily fraternal and notidentical, and thus exhibit correlations
of the order usually found between non-twin siblings, while like-sex
twins consist of both identical and fraternal twins (probably in
roughly equal proportions). The correlations obtained from the
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Manchestertwins are given in Table 5.5. Little reliance can be placed
on the r’s for unlike-sex twins, based as they are on only 14 pairs, but
they are lower than those for like-sex pairs, which themselves tend
to be lower than thefigures reported for larger samples in Table 5.4.

TABLE 5.5

MANCHESTER TWINS ~ CORRELATIONS OF TEST SCORES

Like-sex

Unlike-sex

 

Wecannot comparethese correlations with those obtained by Burt,
and by Freeman, Holzinger and Newman, given in Table 4.4 since
their figures relate to identical twins. The identical twins in our own
survey are includedin the 41 pairs oflike-sex twins, and how many
there are is unknown. Sandon (1957) devises a method of estimating
the correlations for identical and fraternal twins from the data from
like-sex twins by analysing the difference-scores and thus partitioning

TABLE 5.6

ESTIMATED p's FOR IDENTICAL AND FRATERNAL TWINS
COMPARED WITH BURT'S RESULTS

Intelligences

Manchester : Identical

Fraternal

Identical |

Fraternal

 

the distribution. This method was applied to our owndata, using the
distribution of difference-scores of the aggregate marks on the three
tests. The results are given in Table 5.6 together with Burt’s results for
comparison. Theresults for intelligence are closely similar to Burt’s
figures, but for reading and arithmetic there are considerable differ-
ences. Burt finds reading to be strongly affected by genetic factors
(-944) but also highly dependent upon environment (915). Arithmetic

H
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shows a different pattern. He concludes ‘the correlations which are

most conspicuously increased by similarity of home environmentare

those for verbalorliterary attainments; those for arithmetical attain-

ments are, if anything, increased more bysimilarity of genetic con-

stitution’ (Burt, 1955, p. 169). His comment on arithmetic is derived

not only from the figures given in Table 5.6, but also from the cor-

relationsfor identical twins reared apart (Intelligence, -876; Reading,

-647; Arithmetic, -723). The Manchesterfigures show arithmetic to be

highly dependent upon genetic factors, but the correlations for read-

ing are both very low and suggest that the influence of environment

is far from strong. The results from our Reading test again show a

marked contrast with those from the other two measures. One cannot

put much weight onthecorrelations in Table 5.6: they are merely

estimates, based on rather hazardous assumptions. But the pattern

revealed is one which supports the other results we have obtained,

from the analysis of attendance records, from the correlational

analysis and from the factor analysis. All these produce results which

differentiate reading from arithmetic. Poor attendance has a greater

effect on reading (Fig. 3); multiple correlation reveals that our en-

vironmental factors predict backwardness in reading with less pre-

cision than they dofor arithmetic (-78 against-99); reading brightness

has no loading on ourfactor of social disorganization (—-03) but a

strong loading (—:78) on maternal care, whereas for arithmetic the

balance is reversed. All this suggests that the environmental con-

comitants of reading seemed to be ‘psychological’ rather than eco-

nomic or physical, and that home background and parental care are

more important than the majority of neighbourhood variables

included in our analysis.

The analysis of twins thus underlines the necessity for an enquiry

with a wider scope, embodying a greater variety of environmental

variables. The kind of additional information which might repay

inclusion in such an extended survey would be data on crime and

delinquency, on suicide, on divorce-rates, and—if we had data not

from wards but from censustracts, or local neighbourhoods, or even

streets—intensity of occurrence of pawn-shops, brothels, amusement

arcades and milk-bars (and perhaps bingo-halls and betting shops).

Thisinitial survey has, perhaps,cleareda little of the ground, and has

succeeded in raising a numberofparticular questions and in suggest-

ing ways in which further work mightprofitably be undertaken. More

than this could not, perhaps, have been expected.



CHAPTER VI

ATTAINMENT AND THE SCHOOL
ENVIRONMENT

by
F. W. WARBURTON

Tus chapter is concerned with the relationship between brightness,
backwardness andthe school environmentin the 48 schools in Salford
in which children of secondary age were taught, excluding grammar
schools, private schools and schools for handicapped children.
The field covered is similar in many ways to that described by

Kemp (1955)in his article on environmental and other characteristics

as well as educational theorists and administrators are naturally con-cerned with such things as the school buildings and amenities, the sizeof classes and methodsof school organization and of teaching. But onall these points far less attention has been focused than on the character-istics of individuals.

Kempstudied 28 social variables, subsequently pooled to make 12
(includingall those used in the Salford enquiry), in 50 junior mixed
schools in two educational divisions in London. He used twocriteria
of attainment:(i) comprehension attainment, comprising arithmetical
problems,silent reading and general information,and(ii) rote attain-
ment, comprising mechanicalarithmetic, spelling, handwriting speed
and handwriting quality. Intelligence was measured by combining
Vernon’s Abstraction Test and a non-verbal test. His main con-
clusions were: (i) that the main factors determining level of attain-
ment in the formal school subjects are, in decreasing order ofimport-
ance, intelligence, socio-economic status, and large enrolment; and
(ii) that progressiveness, new buildings and class size are little
(although positively) related to level of attainment.

101
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Kemp’s research aroused a good deal of interest among education-

alists. The Times Educational Supplement commented that ‘most re-

markable ofall, the investigation provides no evidence to show that

large classes have a deleteriouseffect on educational attainment’, and

added that‘cherished notionsare not going to be shrugged off for one

research, but no morecan scientific work be ignored’.

The present investigation duplicates some of Kemp’s research. A

complete sample was taken ofthe 48 secondary modern andall-age

schools in the City of Salford, the total number of children tested in

these schools being over 1,700. Attainment in each school was ex-

pressed as the percentage of bright and backward children(i.e. those

scoring either one standard deviation above or below the meanin the

Greater Manchester sample) in reading comprehension, mechanical

arithmetic and intelligence respectively. Eight ‘school environment’

variables were studied:

(i) progressiveness, a rating made by the local education authority

of the type of education provided in each school on a ‘formal-free’

scale, ranging from the extremely formal, rigid and orthodoxto the

most informal, free and progressive, with a curriculum organized

through activities related to the interests of the children;

(ii) size of class;

(iii) size of school;

(iv) percentage attendance;

(v) school neighbourhood,ratings made by inspectors of schools, the

medicalofficer of health, the educational psychologists and the super-

‘ntendent of school welfare officers on the socio-economicstatus of

the school neighbourhood, taking into account such factors as the

type and age of houses, their state of repair and attractiveness, the

presence offront gardens and other buildings and the general appear-

ance and tidiness of the streets;

(vi) schoolbuildings, a similar rating on school buildings and equip-

ment, including the age ofthe building,its interior state of attractive-

ness and repair and the adequacyof the classrooms, playground and

sanitary facilities;

(vii) age of schoolbuildings;

(viii) J-index, the numberofjurorsper thousandvoters living within

a quarter of a mile of the school.

These variables were chosen because they appearedto be the more

important, reliable and easy to obtain. The enquiry differs from that

of Kempin the following respects: (i) the children are 14 yearsof age,
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not junior schoolchildren; (ii) the data are examined by analysis of
variance as well as by multiple correlation and factorial methods;
(ili) fewer variables are investigated: since our experimental sample
comprised all the children in the age-group attending secondary
modern schools and departments in Salford, those variables omitted
were either socio-economicvariables, for whichit is difficult to collect
the data from individualchildren(e.g. size of family, paternal occupa-
tion, percentage learning musical instruments, percentage of mothers
at work, percentage of homes withoutpiano, percentage of cars and
percentage oftelephones) ; or personality characteristics(e.g. resource-
fulness, co-operativeness, sociability, playground behaviour, manage-
ability of children, interest in school, staff spirit and school atmo-
sphere) which are difficult to assessreliably.
Very few researches have been carried out which are Strictly com-

parable with the present investigation. The author has managed to
find only one other in addition to that by Kemp.
Mollenkopf (1956) in the U.S.A. tested 17,957 ninth- and twelfth-

grade pupils in 206 schools. He studied 34 social variables, including
number of school facilities available (similar to our own rating on
school buildings), size of school, attendance, size of class, percentage
attendance, and, as a socio-economic index, the percentageoffathers
who are professional people. His academic tests included four
measures of attainment: (1) vocabulary, (2) sentence completion,
(3) arithmetic reasoning and (4) arithmetic computation, and a single
achievementtest in English.

Statistical methods

The statistical methods employed in the analysis included:
(i) analysis of variance based on differences between attainment

SCOreS;
(ii) correlation coefficients for each school environment variable

with reading, arithmetic andintelligence;
(iii) partial correlations (intelligence held constant) between the

school environment values and reading achievement and arithmetic
achievement. (Scholastic performance is termed attainment andschol-
astic performance with intelligence held constant is called achieve-
ment.) Partial correlations were also calculated between the school
variables andintelligence with attainment held constant;

(iv) factor analysis of all the variables included in the research.
Factorial methods group the variables objectively into their main
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categories, on the basis of the complete matrix of 66 correlation

coefficients.
Severaldifficulties arose in the course ofthe investigation. Firstly,

the trend lines showeda very close relationship betweenscores in the

attainment tests (reading and arithmetic) and the intelligence test

score. It is obvious that intelligence is an important factor in schol-

astic attainment and that, if we do not pay heedto this, differences

which are at first sight due to social factors might, in fact, merely

reflect differences in the intellectual capacity of the children. For

example, the apparent superiority of progressive methods of educa-

tion could be duesolely to the fact that they might have been applied

to more intelligent children, who would have donebetter anyway, by

whatever method they were taught. This difficulty can be handled

statistically by calculating partial correlations, which indicate the

degree of relationship between the attainment and thesocial variables

with intelligence held constant, i.e. they provide an estimate of the

amount of correlation that would have been found if the children

were all of the sameintelligence.

The second difficulty was that differences among the mean scores

for schools do not give a fair indication of the results. The total

number of children is over 1,700, and a population of 48 schools is

clearly a better standard of comparison than the samples of 100 or

so children usually studied in educational research. It must be borne

in mind that the mean scoresofclasses of 36 children may be expected

to differ among themselves only about one-sixth as much as their

individual scores, which makesstatistically significant differences very

difficult to obtain. It was found, however, that significant differences

between means could sometimes be obtained by pooling categories.

For example, in the ratings of school neighbourhood there is no

significant difference between categories A, B, C, D, E and F in

respect of brightness in intelligence, but a significant difference exists

between category A and categories B, C, D, E and F combined.

A third difficulty is due to the fact (pointed out in Chapter V) that

the range of meanscoresfor brightness is considerably less than that

for backwardness. This is because the brightest children in the city

were attending grammarschools, and are therefore not included in

the present sample. It follows, by a well-knownstatistical principle,

that the correlations between the social variables and brightness will

be lower than those for backwardness. Factor loadings for brightness

will also be lower than those for backwardness. This difference is a
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statistical artifact, and does not imply any inherent tendency for the
school environmentto be less closely related to brightness than to
backwardness. Differences between the size of the correlations for
backwardness and brightness thus bedevil interpretations either of
the coefficients themselvesorofthe factor analyses based upon them,
and make comparison between these two measuresdifficult,e.g. be-
tween arithmetic brightness and arithmetic backwardness or reading
brightness and reading backwardness.Statistical corrections for range
could be used, but there are two objections to this method. First,
these corrections sometimes give rather unreal results, and in the
present instance they appeared to boost the correlations for bright-
ness unduly. Secondly, since this enquiry is concerned with the prac-
tical problem of the social factors present in the secondary modern
schools of Salford in 1951, it seems rather pedantic to imply by means
of a statistical correction that there were as many bright children as
backward. On the other hand, it could be argued that statistical
adjustments for this inequality would give a more accurate picture
of the general educational problem. On balance, the advantage
appearedto lie with not boosting the correlations for brightness, and
consequently no statistical corrections were applied to these cor-
relation coefficients.

Hypotheses

Hypotheses cannot be advanced with any confidence in

a

field in
which so little previous work has been carried out. However, the
following general hypotheses were put forward before the research
began:

(i) that good performancein all threetests, i.e. in reading, arith-
metic andintelligence,is related to progressive methods of education,
good social background and good teaching conditions,i.e. there will
be positive correlations between (a) brightness and lack of backward-
ness in reading, arithmetic and intelligence and (6) progressive
methodsof teaching, high percentage attendance, small classes, good
schoolbuildings, good school neighbourhood and high juror index.
(No hypotheses were advanced concerningthe part played bysize of
school, as this appears, even on apriori grounds, to depend on other
environmental factors.)

(ii) that the attainment measures in arithmetic and reading have
higher correlations with the above school environment variables,
than the intelligence test has. It has been amply shown by Burt (1955),



106 EDUCATION AND ENVIRONMENT

Burt and Howard (1956), Freeman, Holzinger and Newman (1937)

in their work on the relative contribution made to the variance of

test scores by hereditary and environmental components that heredi-

tary factors play a relatively greater part in the determination of

intelligence test score than they do in determining scholastic per-

formance.
(iii) that attainment in reading, since it rests considerably on the

social and home environment, and depends partly on the facilities

and encouragement given outside as well as inside school, and is

clearly related to the personal contacts that the child has around him

in everyday life, will be more closely related to socio-economic

measures than arithmetic will be; ie. reading will correlate more

highly than arithmetic with school neighbourhoodand the J-index.

(iv) conversely, it was hypothesized that since arithmetic is a tech-

nical skill used very infrequently in everydaylife compared with

reading, and is dependentlargely on instruction from a professional

teacher, it will correlate more highly with teaching conditions than

readingwill; i.e. that arithmetic will correlate more highly than read-

ing with small size of class, good school buildings and high percentage

attendance.
(v) that reading will correlate more highly with progressiveness

than arithmetic will, since progressive teachers give more emphasis

to broad cultural factors and less to the acquirement of techniques.

Results

Table 6.1 shows the correlations obtained between the schoolvari-

ables and the school scores for backwardness and brightness. It

should be remembered that with N = 48,a first-order correlation

coefficient must be -28 or over to be significant at the 5% level.

Table A.9 shows the analysis of variance calculations for all com-

parisons where

a

significant difference was found. The absence of any

variable from this table indicates that the F ratio found was not

significant. Let us now considertheresults obtained for each of our

environmental variables in turn.

Progressiveness. The most important educational variable studied

is progressiveness. Attainment, whether expressed as brightness or

backwardness, is consistently higher in the more progressive schools.

Whenallowanceis madeforthe effect ofintelligence the direction of

the relationship (as shownby thecorrelation coefficients of achieve-

ment) is unchanged, but the only coefficient of any marked size
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TABLE 6.1

CORRELATIONS

BAGKWARDNESS BRIGHTNESS   

 

Atteinment |

Rdg. |Arith. Intell.   
Progressiveness

% Attendance

Small size class

Large size school

Goed school neighbourhood

Geod school building

New buildings

J~Index

% Partial correlations with intelligence held constant.

(—-29) is with backwardness in reading. Thus, the chief effect of
progressive education appears to be to raise the reading capacity of
the children, particularly the backward readers, progressive teachers
apparently emphasizing comprehension of language rather than the
acquirement of arithmetical techniques. Kemp foundcorrelations of
+-16 and +-13 with comprehension and rote attainment respec-
tively. The results thus suggest that children in the more progressive
schools learn to read with comprehension,irrespective oftheirability,
but that if ability is taken into account, the type of education makes
little difference to their efficiency in mechanical arithmetic; i.e. the
more progressive schools stress learning with understanding rather
than mechanicalefficiency, and are more successful in inducing mean-
ingful learning. Thus, the main effect of progressiveness appears to
lie in preventing backwardness in reading, even when the influence
of intelligence is held constant. Emphasis on help for the needyis,
of course, one of the main characteristics of what is termed “progres-
siveness’ both in education and in otherfields of activity.

Thepositive correlations found between progressiveness and attain-
ment could conceivably be due to ‘halo’ effect, since the assessors of
progressiveness might have held the view, either consciously or un-
consciously, that a good scholastic record is an essential feature of
a progressive school. This seems very doubtful, however, as progres-
siveness wasspecifically defined for the judges in terms of the method
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of approach to teaching and education adopted by the teachers, and
was not in any waysaidto be relatedto thelevelofefficiency attained,
the assessors being asked to rate schools on a scale varying from the
very formal, rigid and orthodox to the most informal, free and pro-
gressive, with a curriculum organized throughactivities related to the
needs and interests of the children.

These results for reading comprehension and mechanical arithmetic
confirmed the experimental hypotheses laid down before the experi-
ment began, that progressiveness would correlate more highly with
reading than with arithmetic; the mean correlation with reading is
+31 compared with -18 for arithmetic (Table 6.9). However, the
correlations with intelligence test score were the highest obtained.

TABLE 6.2

DISTRIBUTION Cr BRIGHTNZSS AND BACKWARDNESS BY SIZE OF CLASS

 

  i

32-38 Under 32  

    

Size of Class

  

 

Brightness

  
   
   

  
  
  

 

 

Intelligence 2.6% 2.5%

Reading 5.3% 3.7%

Arithmetic 8.3% 4.0%

Rackyardness

Intelligence 22.0% 33.4%

Reading 19.8% 34.8%

Arithmetic 19.7% 31.9%

 

  a amr

This result was contrary to expectation, and since it was found for
several other variables as well as progressiveness, it is discussed in
the general conclusions.

Size of class. The findings in respect of size of class are complex,
the distributions (except for reading brightness) being U-shaped, with
optimum attainment(i.e. more brightness and less dullness) being
shown by the middle-sized classes. Table 6.2 showsthis clearly. In
Salford the optimum size of class is about 35, possibly because
organization is easiest with middle-sized groups. Evidence from the
Kent Education Authority shows that the highest percentage of
passes in the eleven-plus examination tends to be obtained by schools
in which the age-groupsizes lie between 30 and 40, or some multiple of
this figure. Schools with less than 30 are the least successful, but those



ATTAINMENT AND THE SCHOOL ENVIRONMENT 109

between, say, 45 and 60 are also below average. Poorer attainmentis

to be expected, of course, in large classes, but it is rather surprising

to find that in this sample small classes also tend to be less successful.

In a large authority, such as Kent, with many rural schools, small

classes will often have a wide age range, so that the teacher has the

difficulty of taking several small groups in single classroom. In an

urban area such as Salford the situation is somewhatdifferent. Small

classes are more homogeneous, but tend to be found wherethe con-

ditions are cramped, andan association is found between poorbuild-

ings, poor socio-economic status, poor attainment and smallclasses.

It might be better in future research to take thesize of the room into

account and perhapsto study classroom density, i.e. the number of

children per square yard, rather than classroom size. Incidentally,

since the present research wascarried out in an industrial city, this

finding suggests that the poorer results usually obtained by small

rural schools are not entirely attributable to lower average intelli-

gence, but mayalso reflect difficulties of organization and accom-

modation. It follows, for statistical reasons, that in view of the U-

shaped distribution product momentcorrelation coefficients will be

low, and it is not therefore possible to draw adequate conclusions

about the effect of size of class on reading or arithmetic. However,

the results are all in the direction predicted, namely, the smaller the

class the higher the attainment. This is more marked for arithmetic

than for reading as hypothesized at the beginning of the research.

Do arithmetical skills depend relatively more than reading skills on

the expertise of the teacher and less on home background, so that

teaching conditions such as the size of class have greater effect?

Whenintelligence is held constant very little relationship with attain-

ment remains except with backwardness in arithmetic. The highest

correlations for size of class (as for progressiveness and several other

variables) were found with the intelligence test, but all the correlations

for class size are low, and the conclusions consequently carrylittle

weight. Kemp and Mollenkopf also found low butpositive correla-

tions in favour of smallclasses. It will be noticed from Table A.9 that

the only significant result for analysis ofvariance was with backward-
ness in arithmetic.

Size of school. The distributions tend to be U-shaped, i.e. the
highest attainment is found in medium-sized schools with an enrol-

ment of 250-300 pupils. There is no obvious reason for this, but it
seems less likely than size of class to be related to problems of
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organization. If a crude division is made into twosizes of school,it
is found that the larger schools are moreefficient. The trendis clear
in Table 6.3. However,this is probably dueto the fact that the intel-
ligence test level is higher in the large schools, since very little
relationship between school size and attainment is found when the
correlations are adjusted for differences in intelligence. The correla-
tion coefficients and the differences between mean scores were not
large enough to permit any very definite conclusions to be drawn
about optimum school size and scholastic success. The average un-
adjusted correlation is +--14. This compares with Kemp’sfigure of

TABLE 6,3

SIZh OF SCHOUL

      

 

  

 

| Size of School 299 and over
f

Under 299

 

Brigntness

Intelligence 

 

     Reading

Arithmetic

  

   size of School 178 and over   

  

backwardness

 

    

 

Intelligence

heading

 

   

 

Arithmetic

-+'35; Mollenkopf found no constantrelationship. It seems possible
in view of the inconsistency of these results that the size of the school
is not itself a determining factor but attainmentis subsidiary to other
educational and social factors, although on balancethe larger schools
are the moreefficient.
No hypothesis was made before the research began concerning the

relationship between size of school and attainment, as it appeared
even on a priori grounds to be subsidiary to other educational and
social factors. In fact the correlations, although low, are higher with
reading than with arithmetic. They are relatively high, however, with
intelligence. It is possible that larger schools attract better head-
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teachers, who in turn appoint better assistant teachers, using better
methods. It may be, too, that in a large school equipment andtext-

books may be deployed more effectively. Such speculations cannot
be tested by our owninvestigations, but they are perhaps worthy of
further enquiry.

Percentage attendance. As might be expected, the more frequently
children attend school the more they learn. This tendency is some-
what less marked after allowance has been madefor differences in
intelligence test score—i.e. it is the more intelligent children who
benefit most from instruction, relatively as well as absolutely. It

TABLE 6.4

SCHOCL ATTENDANCE

Attendance 92% and over Under 92%

Brightness

| Intelligence

| Reading

Arithmetic

 

    

     
  

  Attendance &8.8-91.94
ae

Under 88.8%
  

 

Backwardness

24.5%     
     
   

 

Intelligence

 

21.6%

 

Reading

 

  Arithmetic 23.5%

will be remembered that the analysis of attendance categories
(Chapter III) for the total population of children from the conurba-
tion as a whole showed the greatest effect on the mean score in the
reading test. The more detailed analysis of the Salford sub-sample
showslittle difference for backwardness, but the results for brightness
are quite distinct. The hypothesis that high attendance would show
beneficial effects chiefly in arithmetic was confirmed, the meancor-
relation between attainment and achievementin arithmetic being °34,
compared with -27 for reading. This was the only variable for which
the average correlation with the school environment was lowerfor
intelligence than for attainment. Kemp did not study this variable
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in separation from others, but Mollenkopf found very low correla-
tions and even negative correlations with reading.

Goodschool neighbourhood.It is clear that good school neighbour-
hood is positively related to attainment even when allowances are
made for differences in intelligence level. As hypothesized for vari-
ables based on socio-economic background, the correlations are
higher for reading than for arithmetic, but the differences are slight,
and once again, contrary to expectations,intelligence test score has
higher correlations than either of the attainment scores. Kemp’s
figures were higher: -+--56 for comprehension and -+--47 for rote at-
tainment, but his criterion of socio-economic status was different,

being based onthe J-index, paternal occupation andsize of family as
well as on the school neighbourhood. Mollenkopf also found con-
sistent positive correlations between socio-economicstatus and attain-
ment. One of the main research findings from variance analysis,
correlations or factorial analysis is that good social backgroundis
associated with good scholastic performance, and that this factor is
somewhat more powerful than material or educational conditions
within the school.
Good school buildings. The general trend is clear. Good school

buildings are clearly associated with superior attainment in respect
of reading and arithmetic, although, judging from thepartial correla-
tions much ofthis tendencyis basically determined by intelligence.
It was expected that since good school buildings should facilitate
teaching, a higher correlation would be found with arithmetic than
with reading. To a slight extent this is true, when the effect of intel-
ligence is taken into account, but this hypothesis was not confirmed
by the remaining correlations. One most unusual finding was that
after allowance had been madefordifferences in intelligence level,
backwardness in reading correlates with good instead of bad school
buildings, poor achievement correlating +-10 with good buildings.
Kemp found only very low correlations of -++-09, between new (and
good) buildings and rote, -+-01 between new buildings and com-
prehension and -+:01 between new buildings and rote attainment.
On the whole, however, this verifies our own findings, and the

well-known relationship between verbal ability and good social
environment.

Date ofschool buildings. This variable was included becauseofits
objectivity. The results were chaotic, no trend being evident and the
curves mere zigzags, the apparently random up and down movements
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suggesting the influence of commonfactors other than those of date
of building. Nevertheless, this variable correlates satisfactorily with
other social variables, e.g. +--69 with ratings of school buildings.
Juror index. The J-index gave unexpectedresults, particularly with

backwardness, the lowest attainment tendingto be in the middle of
she range, i.e. with medium socio-economic status. There is no
significantrelationship betweenthis index and attainment. The reason
for these very poor results is not known. Presumably the indexitself
wasinsensitive for the present sample, as such findings are unusual
in studies of the relationship between socio-economic studies and
scholastic attainment.
The difficulty may be that in a predominantly working-class area

such as Salford there are so fewjurors that the proportionis generally
too low to vary significantly from one part of the city to another.
Moreover, those whoareliable to jury service in an area like Salford
Docks, e.g. doctors, are notlikely to be strictly comparable to those
in the better residential areas, where jurors are drawn from a wide
variety of occupations andprofessions.

- Multiple correlations

Correlations can be calculated not only betweensingle variables,
e.g. A vy. B, but also between a number of variables and a single
variable, e.g. A + B + Cy. D. These are known as multiple correla-
tions. For this purpose, standard scores for the individual variables,
A, B, and C, are each multiplied by certain multiple regression weights.
This process maximizes the multiple correlation coefficient. For
example, it may be found that the highest possible correlationis
obtained by multiplying scores in A by -1, B by -2 and C by °3.
The multiple correlation coefficients shown in Table 6.5 thus in-

dicate the degree of association between the seven social variables
combined andeach ofthe attainment measures. Despite the fact that
the first-order correlations are higher for backwardness than for
brightness, and that one would consequently expect the same to hold
true for the multiple correlations, the two most predictable criteria
are, in fact, the two intelligence test measures (+--659 and +-654
respectively for brightness and backwardness). The low multiple cor-
relation for backwardness in arithmetic (+-390) was completely
unexpected, andstrikingly at variance with the result obtained from
the Manchester data reported in Chapter V (p. 92). Mollenkopf
calculated similar multiple correlations, and found that they varied
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TABLE 6.5.

MULTIELE AND UNIT WEIGHT COARELATIONS AND MULTIPLE REGRESSION WEIGHTS —

   

 

  

 

  
   
  

  
   

  
    

    
 
 

 

Multiple

Criteria a . Neighhbour~]| J~Index]] Correlation

Intelligence +,270 +,048 + 044 +002 + 036 + 027 + 008 + 659

(brightness)

Reading +057 *,000 +054 + COL = .958 + 097 + 003 + 404

(brightness)

Arithmetic +,023 -.002 +176 -,O11 =.058 +196 { +,001L jf +.535

(brightness)
 

Intelligence +012 |+,002 +023 +082 -.131 + 446 -,007 +654
(backwardness)

Reading ~.005 |+.013 +.042 +.157 -.069 +.153 +000 +.539
(backwardness)

Arithmetic +,000 |-.048 +060 +057 + 037 -.040 +019 + £390

(backwardness)

from +-45 to +-65. It is rather surprising, however, that attainment

scores can be reproduced to the extent represented by a correlation

of -65 from a suitably weighted combination of assessments of

environmental characteristics. However, from the point of view of

prediction, multiple correlations are somewhat misleading, since

lower correlations are invariably obtained if the same weights are

applied to the variables on a second occasion. A more reliable,

although very rough guide to future prediction is provided by giving

the variables equal (unit) weights, instead of differential multiple

regression weights. These unit weight correlations are lower than the

corresponding multiple correlations, but there is no reason why

coefficients of this order of size should not repeatedly be obtained in

future replications of the research. They range from -+--305 to +--534,

and once again are highest for the intelligence test.

Factor analysis

A factor analysis! was carried out on the electronic computer of

Illinois University (Table 6.6). This is a method ofseparating out the

1 The results were rotated to an orthogonal quartimax solution, a method

which minimizes the variance of the squared factor loadings and hence leads to

an analysis resembling ‘simple structure’, with a large number of relatively high

and low loadings and few medium loadings. Quartimax rotations usually give

similar, though clearer, results to those obtained by hand, but since electronic

computers tend to be mechanical, it is sometimes advisable to give the solution

a final twist. In the present analysis 465 machine rotations were followed by 2

hand rotations.
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main factors underlying a matrix of correlations. The results are
expressed as correlations between the experimental variables (school
environment and attainment) and the ‘factor’. Factor I accounts for
some 24% of the variance. It correlates very highly with school
neighbourhood (+-98) and school buildings (+-92), and has a
lower positive value for the juror index.It is clearly a socio-economic
factor. The loadings tend to be higher for backwardness than for

         

Progressiveness

G Attendance

Small Size of Class

Good School Neighbourhood

Good School Buildings

J-Index

READING

Brightness

 

     

 

Backwardness

  

   
  

ARITHMETIC

  

 

Brightness

Backwardness

  

   
  

INTELLIGENCE

Brightness

Backwardness

  
  

 

 

 

Percentage
Variance

brightness because the range of scores is higher for the former than
the latter variable.

Factor II accounts for 18% of the variance and seemsto represent
what mightbecalled school atmosphere, since it hasits highest cor-
relations with progressiveness and percentage attendance. These cor-
relations are considerably lower than those for the socio-economic
variables in Factor I. On the other hand,the secondfactor has higher
correlations than the first factor in the scholastic tests, 1.e. scholastic
performance seems to be more strongly related to schoolinfluences
than to socio-economic climate.
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Factor III is of lesser weight, accounting for only 7% of the

variance. It may be interpreted as good teaching conditionsasit is

related chiefly to good attendance and smallclasses.

The factor analysis may also be interpreted in terms of the three

pencil and paper tests. Factor I, the socio-economic factor, rather

surprisingly has somewhat higher correlations with the intelligence

than with the attainment tests. The association found by Wiseman

and by Thorndike between intelligence test score and the environ-

mentis thus repeated, suggesting to environmentalists that environ-

TABLE 6,7

ROTATED FACTOR ANALYSIS + LONDON

 

Good socic-economic level

Good morale

Keen interest

New school buildings

County scheol

Large size school

Large size playground

Taller children

Happy school atmosphere

Small size slass

| Progressiveness

Male head-teacher ol2  
  
Rote attainment 035 203

Comprehension attainment «90 209

Intelligence 033 ell

Percentage variance 21.5% 8.7%

mental influences play a large part in determining measured intel-

ligence, and setting hereditarians hunting for excuses. We were

unable, of course, to find separately reared identical twins in our

population in order to gain anyreal insight into this problem.

Factor II, the school atmosphere factor, represents chiefly the

association between progressiveness and reading comprehension,

althoughit is also clearly related to a considerable extent to the other

tests.

FactorIII, teaching conditions,is associated with arithmetic rather

than with readingorintelligence test score. A relative superiority in
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subjects requiring a knowledge oftechniques, such as those requiredin arithmetical computation,is to be expected in this factor, as it isunder good teaching conditionsthatthe professional expertise of theteacher andhisability to impart technicalskills comesinto full play.
The fifteen majorvariables studied by Kemp (1955) were factoredfor purposes ofthe present study. In the first factor, socio-economiclevel is linked with good morale and with good all-round academicperformanceasin the Salford sample, but the other two factors which

resemble (II) our teaching conditions (correlation with school build-ings = -84) and (IID) Progressiveness (correlation with progressive-ness = -52) bear very little relationship either to attainment or

TABLE 6,8

ROTATED FACTOR ANALYSIS < U.S.A.

 

     Small size class

Small pupil teacher ratio

    Percentage fathers professional

Vocabulary

 

    

  

Sentences

Arithmetical computation  
Arithmetical reasoning

 

  

 

  

English achievement

Percentage variance

intelligence test score. (It is interesting that the progressive head-
teachers appearto bechiefly men, since male sex has a loading of -91
in this factor.)
The American data studied by Mollenkopfincludedeightvariables

Which were roughly comparable to those obtained in the Salford
schools and for which the data required for factor analysis were
available. These were factor analysed. Thefirst factor is a scholasticfactor, loading highly onallfive tests; the second factor representsteaching conditions, with a correlation of -97 with small size of class,and the third factor is socio-economic status with a correlation of‘98 with ‘high percentage of fathers in professional class’. Butunfortunately there is no link-up whatsoever between the school
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environment and the scholastic factors, except a tenuous relationship

in the first anid third factors between socio-economic class and good

vocabulary.

The three factor analyses thus appear to agree in differentiating

between socio-economic andteaching conditions, and the analyses for

Salford and London both add

a

third factor ofprogressiveness. They

differ, however, in that at Salford test performance appears to be

related to both socio-economic and teaching factors, whereas in

Londonit is associated only with the former.

Conclusions

Some of the hypotheses put forward concerning the relationship

between attainment and the school environment were confirmed, and

others were refuted by the findings of the research.

Table 6.1 showsthe inter-correlations between thetest variables.

Brightness and backwardnessfall into two distinct groups with the

TABLE 6.9

MEAN CORRELATIONS FOR ATTAINMENT (IGNORING SIGNS)

Progressiveness

% Attendance

Small Size Class

Large Size School

Good School Neighbourhood

Good School Building

New Buildings

J-Index

Overall Mean  
positive and negative signs in the exnected directions. Correlations

are lower, however, between the brightness variables than between

the dullness variables. This is largely due to restrictions in range, the

standard deviations for backwardnessbeing roughly twice as large as

those for brightness. Table 6.9 summarizes the correlation data,

presenting mean correlations with signs ignored.

Progressive methods of education, good social background and
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good teaching conditions are shown—both in the correlation table
and in the factor analysis—tofacilitate attainment, as hypothesized.
Butas in the research described in the previous chapterofthe present
volume, the most surprising single finding is that the correlation
coefficients are higher for intelligence thanthey are foreither reading
or arithmetic, in precise contradiction to theoretical expectations.
Burt (1955) and Freeman, Holzinger and Newman(1937) have shown
in a series of genetic studies that in Britain and the U.S.A. the
variance in intelligence test score due to hereditary influencesis
greater than that due to the environmentin the proportion of about
three to one, and that in scholastic attainment, hereditary and
environmental factors are roughly of equal weight. The results of
these researches are most compelling, since they are based on the
performanceofidentical twins reared apart. The most logical method
of investigating the relative effects of environment and heredity (or
the relative effects of anything else) is to keep each factor constantin
turn and to comparethe results, obtained in the present instance, by
taking measurements,first for children of identical heredity brought
up in different environments and secondly for children of different
heredity brought up in the same environment. These investigations
are the only ones to approach the problem by the fundamental
scientific method of isolating and controlling the major factors and
to measure their separate and conjoint effects. Thus one would expect
that in the present research the environmental variables would be
more closely related to scholastic attainment than to intelligence,
even allowing for the fact that intelligence tests are by no means
entirely measures of innate capacity. Yet the mean correlations are
higher (+-24) for the intelligence test than for reading (+-18) or
arithmetic (+16). Moreover, according to the factor analysis the
intelligence test is the most highly loaded variable on the socio-
economic factor.
The same trend is clearly shown by the partial correlations

(Table 6.10). One would have expected a fairly high degree of cor-
relation to remain between the environment and attainment, even
whenintelligence is partialled out, since attainment can obviously be
influenced by good teaching, opportunity, an educated home, and so
on. On the other hand, one would have thought that considerably
less relationship would have been shown betweenthe school environ-
ment andthe intelligence test after differences in attainment, particu-
larly in reading, had been taken into accountbypartial correlations,
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TABLE 6,10

PARTIAL CORRELATIONS WITK INTELLIGENCE TEST SCORE

ARITHMETIC HELD CONSTANT

  

  

  
RsADING HELD CONSTANT

          

 

   
   

  

  

   

Brightness

Progressiveness  
% Attendance

Small Size Class

Large Size School  
Good School Neighbourhood  
Good School Buildings

since, in theory, there can be no association between innate

capacity and the external environment. Yet the opposite result is

found. The meanpartial correlation for the environmental variables

(with intelligence held constant) is only +--13, but with attainment

held constant it is +-24. Again, in theory, the environmental vari-

ables should show higher multiple correlations with attainment than

with intelligence. In fact, the opposite is true whether multiple

repression weights or unit weights are used. Andsignificant differ-

ences between mean scores, as shown bythe analysis of variance

tables, are found noless frequently for intelligence than for attain-

ment. Of the 10 significant variance analyses in Table A.9, 2 are with

reading, 4 with arithmetic and 4 with intelligence.

On every count, these findings give more weight to the environ-

mentalist than to the genetic viewpoint of the nature of ability

required in intelligence tests. It is possible, as Wiseman points out,

that the higher correlations with intelligence may be caused, in part

at least, by the nature of our sample and its exclusion of selective

schools. If selection is made at 11+ with a significantly greater

weight on attainment than on intelligence, then this would tend to

producea greater dispersion ofintelligence in the rejected population,

and hence an artificially higher correlation coefficient. Nevertheless,

the evidence from this investigation suggests that the ability to do

well in the intelligence test is simply another form of attainment on a

similar footing to reading and arithmetic. No doubttheability to do

well in these tests depends partly on innate and partly on acquired

capacity, but they do not appearto differ markedly in these respects
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from the attainmenttests. Sociological evidence of this sort is very
weak compared with the powerful methods of analysis based on
Separately reared identical twins in which the basic influences are
under properscientific control. But it gives rise to doubt whetherthe
results of earlier investigations would be repeated if the researches
were carried out again. No doubt in more recent times practice,
coaching, habituation in the home and school, andsocial attitudes to
education have played a part in decreasingtherole of innate capacity.
Even so,it remains surprising that tests expressly designedto be non-
teachable as distinct from reading and arithmetic, which are essen-
tially teachable, should give these results.

Moreover, in any comparative study between different groups of
persons, the relative importance of heredity and environmentvaries
with the magnitude of the differences between the environments
studied, the more heterogeneous the environments the greater their
relative effect compared with hereditary factors, e.g. common
hereditary factors count for little in the learning development of
identical twins, if one of them is caught by bandits and spendshis
days buried upto the neck in sand. Conversely, the more homogene-
ous the environments, the greater the opportunity for hereditary
differences to reveal themselves. But Salford is a far more homogene-
ous community than the range ofsociety in Britain and the U.S.A.
included in earlier researches, and one would consequently have
expected intelligence test scores in this city to be related less (not
more) to environmentaldifferences than in the very wide geographical
areas investigated by other workers.?
The third hypothesis put forward wasthat reading,sinceit partly

depends on the child’s cultural background, will be more highly
correlated than arithmetic with socio-economic factors or with good
school neighbourhood. This is true for backwardness, good school
neighbourhood correlating —-33 with reading but only —-18 with
arithmetic. Similarly in the factor analysis the loadings on the socio-
economic factor are —-40 for reading backwardness but only —-28
for backwardness in arithmetic. On the other hand, the figures for
brightness, althoughofsimilarsize, are in the opposite direction,i.e.
schools in the ‘better’ social areas are particularly characterized by

* But see Chapter VIII for a fuller discussionofthis point, and for an explana-
tion which demonstrates that these results—and those of Kemp and Mollenkopf
—donotnecessarily conflict with those of Burt, Fraser, and Freeman, Holzinger
and Newman.—S. W.
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having more brighter children in arithmetic and fewer poor readers

(rather than having both brighter children in reading and fewer poor

readers, as hypothesized). Thus the emphasis in the ‘better’ social

homesappearsto be on the avoidanceofbad reading rather than the

acquisition of outstanding readingability, their particular advantage

at the top end ofthescale lying in arithmetic rather than reading.

The fourth hypothesis was that mechanicalarithmetic, since it is

largely a matter of learning basic operations, will be particularly

influenced by professional teaching, and that consequently it will

correlate more highly than reading with teaching conditions, viz.

with small size of class, high percentage attendance and goodschool

buildings. This may be taken to have been verified. On the whole, the

correlations are certainly in the expected direction, and Factor IU,

which stresses school conditions, with its highest loadings on small

size of class and high attendance,is clearly associated with arithmetic

rather than with reading.

The final hypothesis was that progressive teachers give more

emphasis to reading, with its broader educational implications, than

to the relatively narrow subject of mechanical arithmetic, and that

consequently progressiveness will be associated with reading rather

than with arithmetic. This is verified both by the correlations and the

factor analysis, the second factor progressiveness loadingonalltests,

with particularly high loadings on reading.

A finding of some methodological interest was that the subjective

estimates of progressiveness, socio-economic status and school build-

ings, proved more valuable than the objective measures of attend-

ance, school and class size, date of school building and the J-index.

In summary, the main findings are that good attainment is

associated with progressive education, small classes, good school

accommodation, high attendance and good school neighbourhood.

The influence of the size of school is ambiguous and may be sub-

sidiary to other factors. The newnessof school buildings proved an

unsatisfactory measure and gave negligible results. The juror index

gave meaningful results on the factor analysis only.

There appear to be three main factors affecting scholastic attain-

ment and intelligence test score: (i) socio-economic level, showing

chiefly as good school neighbourhood, high juror index and good

school buildings, (ii) progressiveness, and (iii) good teaching condi-

tions, based mainly on small size of class and good attendance.

In summary, socio-economic level is related to much the same
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extent to good performancein all three tests, reading, arithmetic and
intelligence. Good teaching conditions lead to relatively high attain-
ment in the classroom techniques of mechanical arithmetic, and
progressive methods of education to a relatively high attainment in
the broader subject of reading comprehension. Unexpectedly, the
social factors appear to have more influence on intelligence test score
than on either reading comprehension or mechanical arithmetic.

Comparison with other researches

It was possible to make a fairly close comparison between results
for the three different researches in respect of some variables
(Table 6.11). There is clearly a considerable measure of agreement

TABLE 6,11

CORRELATIONS BETWEEN SOCIAL AND SCHOLASTIC VARIABLES IN SALFORD, "LONDON AND THE U.S.A.
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between the three researches,all of them showing that high scholastic
performance is associated chiefly with socio-economic status. Small
size of class, resembling our third factor of teaching conditions,is also
important in the three investigations. Our second factor ofprogres-
siveness is confirmed in the Londonresearch, but this variable was
not included in the American investigation. Large size of school (but
not newnessof buildings) is also associated with good performance
in London as well as Salford. Mollenkopf describes his Vocabu-
lary, Sentence Completion, Arithmetic Reasoning and Arithmetic
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Computation as academic aptitude,i.e. intelligence tests, and his Eng-

lish as an achievement(attainment) test. Bearing this classification in

mind, the general comparisons as shown in Table 6.12 can be made.

TABLE 6.12

MEAN CORRELATIONS (IRRESPECTIVE OF SIGN)

| | : I | |

 
 
 

 

Sample | Intelligence , Attainment , English | Arithmetic | Comprehension Rote
us | - : _ ' ee _—

Salford | 24] IT BG 18 16
| I |!

London —--20 APO | 18 15

USA. -22 : 140°. +18 AS 18 14
\ |Bo

Although it is by no means possible to make a strict comparison
between the findings of the three investigations in respect of either
the school environment or the scholastic measures, the mean cor-

relations are very similar. In all the researches, the coefficients are
higher(i) for intelligence than for attainment,(ii) for English than for

arithmetic, and (iii) for comprehension than for rote learning. The
superiority of English and tests requiring comprehension is to be
expected, since these abilities seem more likely to be related to the
general social background than arithmetical and rote learning are.
It is highly interesting to note that the unexpectedly high correlations
between intelligence test and the social variables in the present
investigation were also foundboth in the Londonandin the American
samples.

Ourresults differ from those of Kemp in (4) that progressiveness
and small classes are associated with higher attainment, a finding of
very considerable, even maximal importance, in educational admini-
stration, and (ii) that the size of school is not so important. On the

whole, however, there is general agreement between the results for the
three researches.

Future research

The next step in research ought to be to define these factors more
clearly. On the socio-economicside, the ratings for school neighbour-

hood and school buildingsare satisfactory, with the juror index based
on the addresses of individual children attending the school. Perhaps
the mean height of the pupils could also be included. The school

factor is more complicated. To progressiveness, attendance, size of

class and size of school (using perhapsa correlation ratio instead of
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product moment correlations for variables that show U-shaped
distributions) other measures such as the numberofstaff changesper
annum, the teaching experienceofthestaff, the staff—pupil ratio and
the existence of a parent-teacher organization might be added.If the
two main factors which influence the scholastic attainment of schools
can be reliably separated, it will help to clarify many problemsin
which they have previously been confused. The distinction between
(1) the purely educationalfactors such as the quality andefficiency of
the teaching, and(ii) the social milieu, including the provision oflight
and space, is well known. That you can have goodteaching in a poor
building has long been the boast of some education authorities, but
you can also have good teaching in a good building (and for that
matter good teaching no doubt takes place in a leper colony), and
the furtherstatistical investigation of the part played by these factors
in determining scholastic performances seems well worth pursuing.

Thefindings also suggest that in designing educational experiments
involving a large number of schools an attempt should be made to
control or balance the major factors in the school environment. For
example, investigations into the efficiency of different teaching
methods, such as the use of teaching machines, might result in mis-
leading findings, if the various methods are not systematically
allocated to schools varying in respect of (i) the school neighbour-
hood, (ii) teaching methods and (iii) teaching conditions. Similar
considerationsalso apply to test standardization and the drawing up
of norms. It seemslikely that we have,at least, gained someinsight
into the nature of the main environmental factors, both within and
outside the school, which influence scholastic attainment.



CHAPTER VII

THE 1957 SURVEY

THEinteresting nature of the results from the 1951 survey and, in

particular, the questions posed by the factor analysis of the Man-

chester data, led us to consider a second experiment.If this were done,

we could hope to remedy someofthe deficiencies of the earlier work,

and to examine more thoroughly some of the tentative hypotheses

thrown up bythis. The trend of our thinking gained strong impetus

from the expressed desire of the Manchester Education Authority to

have a repeat testing. The two national surveys on reading ability

(Ministry of Education, 1950 and 1957) had shownclear gains from

1948 to 1956. Not only had the average improved—by about nine

months of reading age at 11, five months at 15—but the numberof

good readers in the primary schools had doubled, and the proportion

of pupils classed asilliterate and semi-literate had shrunk from 5%

to 1% (6% to 4% at 15). It seemed as if the handicaps of the war

years were being overcome,anda significant improvement in educa-

tional standards was being witnessed. Since we had such soundly

based norms for our own area for 1951, it was natural that the

Manchester L.E.A. should be interested in seeing how their own

school system was improving in the basic skills of reading and

arithmetic. The publication of Standards of Reading 1948-1956

(Ministry of Education, 1957) thus provided the final stimulus to

action, and we carried out our second survey in 1957.

This was much morerestricted in scope than the 1951 survey. Only

the Manchester Authority was involved, and this time only a sample

of schools wastested: provided that such a sample is randomly drawn

its results can reflect the population with considerable fidelity. In

1957 there were 102 secondary schools of all types within the

Authority. A one-fifth sample of 20 schools,stratified by type, was

calculated to be adequate for our purposes. This would yield a total

tested population of about 1,500 children of 14-++-. Each school was

given a serial number,and schools selected within each stratum (type)

by using tables of random numbers. Table 7.1 shows the total
126
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TABLE 7,1

1957 SURVEY : 20% SAMPLE OF SCHOOLS

   

 

  

School Type

Grammar 9 2

Secondary Technical (County) 10 2

Secondary Technical (Voluntary) 3 1

Selective Central 2 0

Modern (County) 39 8

Modern (Voluntary) 7 1

All-age (County) g 1

All-age (Voluntary) 24 5

t
o
©

numberof schools, together with the numbers in the sample.It will
be seen that the sample contained 2 grammarschools (representing
9), 3 secondary technical (representing 13), 9 modern (46) and6 all-

age (32). The numbersofschools in the various categories in 1951 are

also shown in the table. Notice how vigorous had been the re-
organization over a period of only six years: 103 all-age schools
reduced to 32; 46 modernin place of 26 six years earlier. The virtual
disappearanceofthe selective central schoolis explained by a change
of policy, whereby mostofthese schools were converted to secondary
technical schools.

TABLE 7.2

MEAN RAW SCORES AND S.D.s BY TYPE OF SCHOOL
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The children tested were, as before, all those, present on the day
of the testing, aged 14 but not yet 15. The schools were not asked to
mark the scripts this time: with the smaller numbers involved it was
possible to do this centrally, with adequate checks on accuracy. No
information was sought on attendance, nor were twinsidentified. The
numbers of twins expected in a sample ofthis size was less than 20.

Table 7.2 gives the numbers of children tested in each type of
school, together with the mean and standard deviation of raw scores.
Thefirst point of interest is the comparison between these results and
those obtained from the 1951 survey. This comparison is made in
Table 7.3. Since the numbers in the all-age sub-categories are so

TABLE 7.3

COMPARISGH OF 1951 AND 1957 MEAN SCORES

RAW SCORES STANDARD SCORES

Type

aT aap
Grammar 117 119 114

Technical and Central 109 114 1C08

Modern 94} 974 95

All-age 94 93 95

Total 99 102 99

 

small in 1957, these have been amalgamated. Andsince re-organiza-
tion had mergedtechnical and selective central schools, these cate-
gories are combined for the 1951 data. It will be seen that the
differences in intelligence are small, as might be expected. Only that
for all-age schoolsis significant, with a drop from 1951 of 2:93 points
of raw score. With reading and arithmetic, however, all but one of
the differences(all-age, reading) shows an increase from 1951 to 1957,
and all differences are significant at the 1% level with the exception
of all-age schools (reading and arithmetic). Improvements range from
I to 5 points of standardscore.

Calibration of reading test

The two national reading surveys carried out by the Ministry of
Education in 1948 and 1956 used the Watts—Vernontest. With the
completion of the second survey this test was made available to us so
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that we could carry out a comparison with the Manchester Reading
Comprehension Test, and so calibrate our test in terms of levels of
reading ability in the country as a whole.
The 1948 national survey made some comparison of the Watts-—

Vernon test with other tests (e.g. Schonell’s Silent Reading Test,
Vernon’s Graded Word Reading Test) which had been standardized
before the war. This permitted a tentative calibration of Watts—
Vernon in terms of pre-war reading ages. This calibration was
approximate, since the normsfor the pre-wartests had been derived,
for the mostpart, from local rather than national samples. Neverthe-
less some comparison was madepossible between reading ability in
1948 and pre-war standards, and this suggested that there had been
a fall of about 13 years of reading age in the 15-year-old sample, and
one of about 1 year in the 11-year-old sample.
The Ministry provided us with the Watts~Vernon scores of those

14-year-old children in the Manchester area who were includedin the
Ministry’s 1956 sample. Wetested these children with the Manchester
test. This, however, did not give us a large enough sample, so we
selected other schools in the area and administered both tests to the
14-year-old classes. The total numberof children used in the calibra-
tion was 467, distributed over 13 schools. There were grammar,
technical, secondary modernandall-age schools in the sample, giving
a very full range of reading ability. The calibration was done by
equating percentile levels on the two tests and graphing thepoints so
obtained. From the graph the Manchester Reading Test score cor-
responding to any particular Watts-Vernon score can be read off
immediately.

In addition to the two categories of illiteracy and semi-literacy in
terms of reading age (below 7 years; 7 to 9 years) both the Min-
istry pamphlets distinguish four further categories for 15-year-old
pupils; 9 to 12 years, 12 to 13-7 years, 13-8 to 17 years and above
17 years. This gives a useful (even if arbitrary) broadclassification of
reading ability. The categories are given in Table 7.4. For the purpose
of comparing the results of our two surveys with the nationalresults,
these broad categories have been used. First, the Manchester Test
scores corresponding to the Watts-Vernon boundaryscores of 2:5,

* Weare grateful to the Ministry for their help in this, and in particular to
MrG.F. Peaker, C.B.E., H.M.I., a member of our Research Committee and the
person mainly responsible for the highly competent sampling design used in the
Ministry’s surveys.
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8-5, 17-5, 22-5 and 30-5 were read off from the calibration graph.

They were 1:5, 10-8, 25-7, 35-2 and 52-2. The numbers of children

falling between these limits in the two Manchester testings were then

calculated.
Three national surveys are reported in Standards ofReading, 1948-

1956, surveys carried out in 1948, 1952 and 1956. Our owntestings

were done in 1951 and 1957, so that with significant temporal change

in standardsa direct year-to-year comparison cannot be made. More-

over, our surveys omitted children in direct grant schools although

these were included in the Ministry’s surveys. (Both excluded private

schools and special schools.) This will affect our own figures, more

particularly at the upper end ofthe ability range. Anotherdifference

TABLE 7.4

CATEGORIES OF READING ABILITY

(from Ministry of Education, 1950 and 1957)

Description Watts-Vernon
Ag Score-range

Superior

fverage +

Average =

Backward

Seni-literate

Tlliterate

 

lay in the ages of the children. Our age-group ranged from 14.0 to

14.11: the Ministry samples were drawn from ‘a three month age-

range, centred on 15’. Average ages, then, differ by six or seven

months. Thetotal effect of these differences will be to tend to reduce

the numberof our children in categories A and B, and to increase

those in D, E and F. Table 7.5 shows the proportions in each of the

broad categories in the three national surveys and in our own two

surveys.
Apart from the superior readers of category A, the Manchester

figures compare well with the national averages. There seemslittle

doubt that the absenceofdirect grant schools from our tested samples

accounts for part—and probably the major part—of the category A

deficiency. The most impressive thing about Table 7.5 is the improve-

mentin the figures for the City of Manchester between 1951 and 1957.
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TABLE 7,5

READING ABILITY = COMPARISON OF NATICNAL AND MANCHESTER SURVEYS

National Surveys | Manchester Surveys

Reading
GreaterCategory

Mancheste City of Manchester

 

        

1948 1952 1956 1951ee

Superior 9 9 9

Average + | 34 39 43

Average = 27 22 23

Backward 24 25 21

Semi-literate 5 4 4

Illiterate L i 0

 

The progress in the re-organization of secondary schools, already
noted, has been paralleled by a major improvementin the standards
ofreading. Notice that in 1951 41-7% of 14-year-olds were in the two
top categories of reading ability: six years later this has risen to
52°7%. At the other endofthe scale, the proportionsofilliterates and
semi-literates have been nearly halved. Unfortunately we have no
nationalfigures for arithmetical ability to put beside these cheering
results for reading. Notice, however (Table 7.3), that in terms of
standardized score, the improvementin arithmetic from 1951 to 1957
is rather greater than that for reading.

Distribution ofbackwardness and brightness
Werepeated our 1951 procedure, and found the numberofchildren

scoring below a standard score of85 in each ofthe three tests. From

TABLE 7,6

DISTRIBUTION OF 'BACKWARDNESS! BY TYPE OF SCHOOL

(percentages)

Type of School
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this the percentage of backward children in each school type was

calculated. These are shownin Table 7.6. This table may be compared

with Table 3.8 which gives the 1951 results. With small numbers of

schools in the various categories, no ranges of percentages are given.

Although these followed the expected pattern of significant differ-

ences amongschools, the variation was not as great as in 1951. The

highest percentage of backwardness in any one school was 40%, as

compared with 75% in the earlier survey.

The figures for brightness (> 115 standard score) are given in

Table 7.7. Comparison may be made with Table 3.6. Notice the

TABLE 7.7

\

DISTRIBUTION OF ‘BRIGHTNESS! BY TYPE OF SCHOOL

(percentages)

 

  

 

   

  

 

   

 

Type of School

Grammar

Technical

Modern

All-age

increases for grammar schools, secondary technical schools and

secondary modern schools in reading and arithmetic. The ‘overlap’

between selective and non-selective schools, commented on in

ChapterII,is still evident, but it has been reduced somewhat since

1951.
Wetook care, in 1957, that the home address of each of the 1,489

children tested was recorded. Thus each child could be allocated to

a particular ward with complete objectivity (even though this meant

some intensive geographical research in the case of some addresses

in long streets passing through two, or even three, wards). This

avoided the gross approximations involved in allocating individual

schools to wards, and also permitted us to use the results ofall the

children, instead of omitting those attending selective schools. Our

measure of ‘brightness’ was therefore a much sounder one in 1957.

Wewere strengthened in ourbelief in the value of using the two

tails of the attainment distributions as our variables by someofthe

results of the researches available to us in 1957 but not known in
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1951—particularly those of Maxwell (1953) and Fraser (1955)—but
we decidedto use average score as well, since so many other enquiries
used this as a variable. It was conceivable, too, that the analysis
might reinforce the 1951 suggestion that brightness and backward-
ness differed in certain important respects in their relationship with
social factors. The presence of average score as a variable would then
provide a norm from which we could judge which of the two other
variables wasatypicalin this respect. This gave us three measures for
each of the three tests—nine educational variables in all.
Although 1,489 children had completed thetests, all these results

were not usable for the social factors analysis. It was found that 111
of the tested children were ‘extra-territorial’, living outside theMan-
chester boundary. This reduced the total number to 1,378. Another
factor reduced the numberstill further. It will be remembered that
the random sample of schools wasstratified by school type, but,
unfortunately, not by geographical location. This did not matter for
the selective schools, since they are notrestricted in their catchment
area, but each of the 9 modern and 6 all-age schools served its own
neighbourhood only, so that the extent to which they provided an
adequate coverage ofthe city as a whole was a matter ofpure chance.
Fig. 13 showsthe locations of the schools used, together with the
numbers ofchildren living in the various wards. It will be seen that
some wards housed a very small number ofthetested sample, andit

form a band running S.W.-N.E.across the city, just north of centre:
St George’s, St Peter’s, New Cross, Beswick, Miles Platting, Newton
Heath and Lightbowne. In the 1951 survey, wards with too few schools
were combined to form larger units. This seemed a legitimate and
sensible process when the school was the unit, each with a large and
somewhat indeterminate catchment area. But when we are working
with the precise location of the homes of the tested children, to
combine wards is merely to blur whatever precision our data have:
the omission of under-represented wards seems preferable. We made
one exception to this rule, by combining Moss Side East and Moss
Side West, partly because the fusion appears to give a viable social
unit, and partly because we were reluctant to omit this area from our
social analysis, containing as it does the densest population in thecity and being among the ‘blackest’ for environmental factors ingeneral. The omission of seven wards, and the fusion of two others,
left us with 30 wardsas thebasis of our analysis, containing within
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them 1,348 children out of the total tested sample of 1,489. It will be
remembered that the 1951 analysis was based on 26 ward-units, so
our correlations in 1957 are rather more stable than thoseofthefirst
survey.

It will be noticed that the ward boundaries in Fig. 13 are not
exactly the same as those in Fig. 6. In the period between the two
surveys there had been

a

revision of ward boundaries. This involved
only the southern extremity of the city, where Northenden lostits
south-western corner, and the large Wythenshawe ward was split into
three: Baguley, Benchill and Woodhouse Park. At the same timethe
north-central ward of Newtown was re-named Hugh Oldham.

Socialfactors

Theresults of the 1951 factor analysis led us to seek new variables
in the environmental field, and particularly those which were likely
to have some connection with the tentative ‘maternal care’ factor.
One of the obvious gapsin the first survey was the absence of any
data on juvenile delinquency. Through the kindnessofthe Children’s
Officer we were able to get the figures for those onprobation, children
and young persons separately.1 We also sought variables connected
with cleanliness, and through the co-operation of the housing and
health departments of the Corporation we secured ward rates for
scabies, verminous conditions and the issue of cleansing notices. Rates
for immunization, both diphtheria and whooping cough, were also
used. We investigated the provisionoffree (or partial-cost) shoes and
clothing under the Education (Miscellaneous Provisions) Act, 1948,
Section 5. Shoes and clothing are provided (a)free, (5) at one-third
cost or (c) at two-thirds cost, according to the net income ofthe
household. For example, with three children, a net income of
£5 10s. Od. or under qualifies for free shoes and clothing, £5 11s. 0d-
£6 5s. Od. one-third cost, £6 6s. Od.-£7 Os. Od. two-thirds cost. Those
who apply for free clothing and who are in receipt of National
Assistance are required to pay thefull cost of the clothing. Theystill
makea saving, however, becausethecost chargedis lower than would
have to be paid retail. Here we have a variable which is clearly
related to economiclevel, and probably also to parental care, andit
merited inclusion in our analysis. We found that, in the period under
review, 373 families received free clothing, 53 paid one-third cost,

* ‘Children’ were those under 14 years of age on the date of hearing; ‘youngpersons’ 14-16,
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8 two-thirds and 364 paid full cost (i.e. N.A.B. cases). Wejudged that

both clothing (free) and clothing (full-cost) were worth including in

our list of variables, with clothing (total) as a combination ofthese

should there prove to be no significant difference between them. Two

further variables were provided by the co-operationofthe N.S.P.C.C.

who very kindly gave us access to their statistics, from which we

obtained the ward-rates for cruelty and neglect and for advice sought.

Thus we had twelve new variables to add to those used in 1951.

Two of the previous ones were dropped (infectious diseases and

tuberculosis rate) in view of their apparent low level of relevance to

the factors involving educational attainment. This finally gave us 20

social variables to put with the 9 educational measures:

J-index Cleansing notices
Persons per acre Immunization: Diphtheria

Death-rate Immunization: Whooping Cough

Deaths under one year Free shoes and clothing

Birth-rate Shoes and clothing (full-cost)

Illegitimate births Shoes and clothing (total)

Committals to care Cruelty and neglect

Mental Deficiency N.S.P.C.C. advice sought

Verminousconditions Probation: under 14

Scabies Probation: 14-16

Manyof the distributions of these variables over the 30 wards

showed marked asymmetry, so it was decidedto re-scale them all to

normal distributions. This was done by converting the ranked data

to a sigma scale ranging from +5 to —5.

The variation in intensity of these variables over the wards ofthe

city gives us much the samesort of picture as was obtained in 1951,

andillustrated in the maps of Chapter V. Wards such as MossSide,

All Saints, St Luke’s and Hugh Oldham which were ‘black’ on the

1951 variables are equally so in 1957 on the new factors. Didsbury,

Burnage, Barlow Moor and Withington are still predominantly

white, and the northern wards (e.g. Crumpsall, Blackley, Moston)

show the same intermediate pattern, good on some factors, poor on

others. The 1951 survey merged together the two very large wards of

Northenden and Wythenshawe, and this southern region showed

some interesting divergencies from the expected pattern in this first

survey. It was ‘white’ for Death-rate, Persons per Acre, Illegitimate

Children, Mental Deficiency and J-index; ‘black’ for T.B. rate, Birth-

rate, Infantile Mortality and Neglected Children. This area is a special

one from many points of view. It consists, very largely, of the vast
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Wythenshaweestate, a project of municipal housing which has been
developed over the past thirty years and which was, and is, famous
throughout Europeas anearly, and fine, example ofcivic enterprise.
From a social point of view it is enormously interesting, since it
contains within it hundreds ofre-housed families from slum clearance
areas. This process has been going on for so long that within this
enormousestate, big enough to be a town in its own right, are
families which are old inhabitants, having been settled there for more
than a generation, cheek by jowl with those newly arrived from the
black central areas. It was unfortunate that our earlier survey had to
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amalgamate Wythenshawe and Northenden, since this area would
obviously repay very close study. But even this crude approach did
not succeed in hiding the interesting contrasts in the social char-
acteristics of the district. Our 1957 analysis not only separates
Northenden from Wythenshawe, but also breaks downthelatter into
the three new wards of Baguley, Benchill and Woodhouse Park. The
sigmascores for the social variables for these three wardsareinterest-
ing enoughto be abstracted from the main massofdata, and they are
given in Table 7.8, together with comparable figures for a typical

* Tam glad to say that one of my research students, Miss Marjorie Allen,is at
present engaged on an intensive study of Wythenshawe, on a family rather than
an area basis. Her investigation ought to prove a valuable supplement to our own
work.
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‘black’ ward (Moss Side) and a ‘white’ ward (Didsbury). Notice the

similarity of the three Wythenshawe wardswith Didsbury for J-index,

Persons per Acre and Death-rate, and the affinity with MossSide on

the variables Birth-rate, Committals to Care, Cruelty and Neglect,

N.S.P.C.C. Advice Sought and Probation (both measures). Although

the physical factors of the Wythenshawe environment are very

different from the clearance areas of origin, the measures dependent

upon attitude towards social norms, upon child care and family

standards, demonstrate a marked similarity to the worst areas of
central Manchester. How farthis is a function of time and length of

residence cannot be answered from our data. Butit is possible that

the blackest parts of Wythenshawe are not those with the newest

families: Carter and Jephcott (1954) found ‘black’ and ‘white’ streets

in Radby: ‘. . . although both streets are situated in a working-class

area, two different sets of standards are upheld. Dyke St. and Glad-

stone Rd., in fact, constitute two well-defined sub-cultures, exhibiting

in many directions contrasting waysoflife’ (p. 275).

Correlations

Theinter-correlations of the 29 variables in our study are given in

Table A.8. Let us lookfirst at the correlations of the 20 social mea-

sures with the 9 educational variables. With 28 degrees of freedom,

coefficients of -361 and overare significant at the 5% level, and those

of -463 and abovesignificant at 1%. Out of the 180 correlations of the

9 educational measures with the 20 social variables, 19 are significant

at the 1% level, and a further 37 at 5%. These 56 significant

coefficients are derived from 13 social variables, as shown in

Table 7.9. This table also shows how unevenly they are spread over

the 9 educational measures: 26 are with brightness, 20 with average

score, and 10 with backwardness; 19 are with intelligence, 21 with

reading, and 16 with arithmetic. Brightness and reading show them-

selves to be strongly associated with our social variables. Notice, too,

how the first six of the 13 social variables are responsible for 43 of

the 56 significant correlations, and 16 of the 19 highly significant

coefficients. The element of child care among these six variables

seems to predict a factor pattern of the kind obtained in 1951.

Factor analysis

A centroid analysis of the 29 variable matrix was performed on the

electronic computer, followed by a varimax orthogonal rotation
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TABLE 79

SIGNIFICANT CORRELATIONS : SOCIAL VARIABLES WITH EDUCATICNAL VARIAPLES

(decimal points and plus signa omitted)
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| 7 Backwardness Brightness Average Score
Saeee "

Int. Arith. Int.

|

Read. Int.

|

Read.

|

Arith.

Cruelty and neglect 446 525 400 556

|

-590

|

506 506

|

=529 476

Birth-rate 400 450 535 | -570 ~A91 -460

|

=418 ~418

Probation 14-15 361 415 =565

|

487 361 -A44 A445

Mental Deficiency 397 372 429 500 £23 ~400 -L418

Cleansing notices 533

|

-428 -472 ~401 371 “A441

Verminous “531

|

434 399 361 384 430

N.S.P.C.C.advice wAl2

|

-469 -364,
Committals to care 288 “411

|

425

J-index 519 407
Probation ¢ 14 455 af24

Diphtheria Imm. =551

Illegitimate births Wh2h

Shoes and clothing (total) “417

 

(90 rotations). The solution obtained is given in Table A.10 (first six
factors). It will be seen that the majorpart ofthe educational variance
is accounted for by Factor I, with the remainderspread thinly over
the remaining five factors. A moreilluminating solution was sought
by graphical rotation, and theresult, after 15 rotations, is given in
Table 7.10. It will be seen that the loadings on the educational
measures have been reduced to near-zero on Factors IV and V, and
that the other four factors exhibit interesting patterns of loadings.
Let us consider each onein turn.

Factor I

About two-thirds of the variance of the educational measuresis
accounted for by this factor, and it covers 26% of the total variance

%oO

J-index — +286 14-2
Cruelty and neglect 278 27°6
Cleansing notices "266 39:9
Verminousconditions "265 52:1
Probation 14-16: 214 60-1
Probation 14: 203 67:2
Illegitimate children 172 72°4
Mental Deficiency 171 77-4
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TABLE 7.10

FACTOR LOADINGS : GRAPHICAL ROTATICH

(Decimal points and plus signs omitted)

 

1 Backwardness: Intelligence 786

2 n Reading 680

3 r Arithmetic 84,0

4 Brightness: Intelligence

|

~755

5 " Reading 577

6 tt Arithmetic -694

7 Average; Intelligence

|

-871

8 tt Reading 779

9 " Arithmetic 838

10 Persons per acre 118

Ll Birth=-rate 035

12 Illegitimate Birth-rate L7e

13 Deaths under 1 year 007

14 Death-rate 003

15 Cruelty and neglect 278

16 N.S.P.C.C. Advice sought 093

17 M. D. rate 171

18 Probation - young persons 214

19 Probation - children 203

20 J-index ~286

21 Verminous conditions 265

22 Scabies 027

23 Immunisation: Diphtheria - 088

24 " Whooping Cough 221

25 Shoes and clothing (total) VAL

26 Free shoes and clothing 035

27 Shoes and Clothing,full cos} 143

28 Cleansing notices 266

29 Committal to care 088

   

        

  
Variance (tests only) 5.238

Percent " a 67.2

Variance (total) 5.014

. Percent. 26.0 
of the 29 variables. Eight of the twenty social variables account for

over three-quarters of the ‘social’ variance. In thelist on p. 139 the

factor-loading for eachofthese eight variablesis given, together with

a (cumulative) percentage ofthetotal ‘social’ variance.

This has obviousaffinities with the first factor of the 1951 analysis

(Table 5.3), but the ‘social’ loadings are all much lower. Notice that

the heaviest single educational loading is in intelligence (average

score). The average loading(ignoring signs) for the three measuresof

intelligenceis -804, for reading -679 andforarithmetic -788. This may

be labelled a general educational-social or ed-soc factor.
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Factor II

Notice the high loadings on this factor for the three measures of
reading. Indeed, they account for 53-8% of the total educational
variance on this factor, while intelligence contributes 24-3% and
arithmetic 21:9%.
Whenwelookatthe social variables heavily involvedin this factor,

we find seven of them responsible for three-quarters of the social
variance:

‘Yo
Birth-rate 690 19-3
Immunization: Whooping Cough  —-550 31:7
Immunization: Diphtheria — 492 41:5
Cruelty and neglect 474 50-6
Mental Deficiency 460 59-2
N.S.P.C.C. advice sought 448 67-4
Free shoes and clothing 446 75°5

Note that the three ‘dirt’ variables (verminous conditions, scabies
and cleansing notices) have near-zero loadings on this factor, while
committal to care and probation < 14 have substantial loadings. The
addition of these last two would bring the cumulative percentage up
to 90. This factor seems to be, without doubt, a factor of lack of
maternalcare, but notice how it is concerned with what might be
called the psychological, as opposed to the physical, aspect ofthis.

Factor III

Nearly two-thirds (62-8 %) of the total educational variance on this
factor is accountedfor by the three measuresofbrightness. Less than
6% is produced by backwardness.

Eight social variables accountfor 78° ofthe total social variance:

%
Immunization: Diphtheria —*729 16-4
Probation 14-16 "626 28°6
Cleansing notices 614 40-3
Verminousconditions ‘582 50:8
Birth-rate 493 58:3
Immunization: Whooping Cough —-472 65:2
Scabies "447 71-4
Cruelty and neglect | 446 77°5

This factor, almost as important as FactorI] in its contribution to
the total variance, seems to be another facet of maternalcare, sup-
plementing and complementing the second factor. Noticeits heavy
loadingson the ‘dirt’ variables, which seemsto emphasize thephysical
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aspects of care, as against the psychological aspects of Factor II.

It fits in well with Wofinden’s (1950) description of children from

problem families in Bristol:

These children are often vermincus, suffering from impetigo,ill-clad

andill-shod, dirty and generally neglected, frequently absent from school

with consequent prosecution ofthe parents, but, withal, generally happy.

. .. In few cases, if any, was there deliberate cruelty to children.

Factor VI

This contributes only 8-1% of the total variance ofthe 29 variables.

Of the total test variance, arithmetic accounts for practically 80%.

Two ofthe social variables stand out as contributing over half of

the social variance:

%
J-index — 648 26:4
Persons per acre "634 51:6

This seems to be a clear economic factor.

Factors IV and V

These factors, contributing 16-4°% and 13-7% respectively to the

total variance, have no significant loadings on the educational

variables. Less than 1% of the test variance is covered by both

together.
Factor IV is notable for the high loadings in the three variables

concerned with the supply of shoes andclothing, variable 25 (the total

of 26 and 27) having a loading of -843. These three variables con-

tribute 46-9°% of the total variance. Factor V, on the other hand,

with low loadings on these headings, finds 46°5% ofits variance from

Death-rate, ‘742; Illegitimate Birth-rate, :569; J-index, — +542 and

Infantile Mortality, -475. All these variables have low, or negative,

loadings on Factor IV. A tentative interpretation might beto identify

IV withfamily disorganization and V with neighbourhood disorganiza-

tion. This reading is somewhat strengthened by noticing the strong

loadings on IV for cleansing notices (-508) and both probation vari-

ables (:588 and -306). On the other hand,the differential in favour of

FactorV in infantile mortality is difficult to fit in to this interpretation.

Indeed, the whole pattern of correlations for infantile mortality is

perplexing. It is in strong contrast to the results obtained in 1951,

when,it will be remembered, it had apparently clear connections with

educational attainment. The 1957 factor pattern shows nearly allits
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variance concentrated in Factor V, a non-educational factor. Its

correlations with the nine educational measures (see Table A.8) are
near zero, the highest being —-131 with brightness in arithmetic.

Discussion

Thevariance of the educationaltests has been distributed over four
factors. Table 7.11 shows in summary form the factor pattern we

TABLE 7.11

SUMMARY OF FINAL FACTOR PATTERN

    

 

    Backwardness: Intelligence

Reading

Arithmetic

Average Score: Intelligence

Reading

Arithmetic

Brightness: Intelligence

Reading

Arithmetic

 

  
   

 

  
     

 

  

 

  Probation <14

Mental Deficiency

Shoes and clothing: free

Committals to care

N.S.P.C.C. advice sought

Birth-rate

Immunisation: diptheria
Immunisation: whooping cough

   

 

   
 

 

 
 
 
 
 
 

  

 

       

 

Cruelty and neglect

Probation 14-16

Verminous conditions

 

  
  

 

Cleansing notices

 

  

 

Scabies

Shoes and clothing: full cost

J-index

Persons per acre

 

  
   

have arrived at. About two-thirds of this variance is accounted for by
the general ed-soc factor I. Poor educational attainment, with low
average scores, low percentages of bright children and high per-
centages of backward children, are found in association with a low
economic level, with a high rate of prosecutions for cruelty to and
neglect of children, with dirty living conditions, with manychildren
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and young personson probation, with manyillegitimate children and
with mental deficiency rates above average.
The second factor II differentiates ability in reading from the other

tests. This is associated with a lowbirth-rate, high rates of immuniza-
tion injections,little cruelty and neglect of children, and a low rate

of mental deficiency. Factor III, differentiating the three measures of
brightness from the other educational measures,is strongly associated
with a high incidence of dirty children and dirty houses. It has
obvious affinities with II—the immunization variables both have
strong loadings in both factors, and so does the incidence ofcruelty
and neglect. Both factors seem to be associated with parental care
(althoughit is obviousthat, given the 20 social variables selected for
the analysis, a complex justifying such a name is bound to appear
somewhere among the factors) and the suggested basis of differen-
tiation—the ‘psychological’ aspects of this covered by II and the
‘physical’ aspects by I1I—seems to be justified. Convenient labels
might be lack offamily care for Il and lack of homecare for II. A
closer inspection and comparison of loadings on particular variables
gives no reason to reject this interpretation, and in somecases gives
added support. The common weighting in ‘cruelty and neglect’ can
easily be accepted, since it can be envisaged that cases of cruelty will

be associated with II and those of physical neglect with III. Mental

deficiency contributes heavily to II and only marginally to III. Com-
mittals to care is stronger on IJ than III. But the most interesting
loadings are those for the three measures concerned with the supply
of shoes and clothing. For the ‘total’ measure, there is no difference,

but ‘free’ and ‘full cost’ differentiate sharply between the twofactors.
Aswe have already explained,the ‘full cost’ represents the application
by those on National Assistance, while those who are supplied free
are ineligible for—or have not applied for—National Assistance.

‘Full cost’ has a strong loading on III, while ‘free’ is strongly

associated with JI. This points to a difference in economic level.

J-index does not differentiate the factors, but this is a coarse measure,

incapable of resolving differences of this kind, differences between

families receiving National Assistance and those ineligible for this,

and yet poor enoughto qualify for free shoes and clothing. It might,

however, be wrong to regard this demonstrated difference as being

purely economic in origin. For an unskilled labourer with a large

family, National Assistance may provide a weekly sum as great as—
or even greater than—his wage-packet. Whetheror not ‘to go on the
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labour’ then becomes a matter of individual judgement, strongly
mediated by social attitude. It is possible that differences in such
attitudes contribute towards the differences between Factors II and
Ii. In any case, no experienced social worker will be surprised at the
connection between a heavy incidence of N.A.B. cases and a heavy
incidence of dirty houses and children. The final interesting contrast
between these two factors is in the juvenile delinquency measures,
and the association of probation of children with II and of young
persons (14-16) with III. This, too, is not an unexpected concomitant
of our suggested nomenclature.
What of the educational connotations of our two factors? Why

should a lack of love and affection inhibit ability in reading, however
this is measured, and why should a lack of soap and water be
associated with a low frequency of brightness, but not with a high
frequency of backwardness? Answers to such questionsare not to be
supplied by an ecological survey, but need much moreinvestigation
of individual homes and families. We may speculate, however—and
no doubt ourspeculations will be conditioned by our beliefs in the
relative importance of heredity and environment, of psychological
factors and physical factors, of individual development and family
cohesion, of home atmosphere andpeercultures. Notice that, in the
1951 analysis, reading brightness was associated with the ‘maternal
care’ factor, and the (un-named) fourth factor also contrasted reading
with the other two tests. It is possible that this fourth factor, a
bipolar, contains withinit the differences we have now revealed in our
1957 II and II, but that the limited coverage of the 1951 social
variables made a differentiation impossible. It must be remembered,
too, that the measures of brightness in 1951 were highly circum-
scribed, with muchless variance than they warranted. Bearing these
limitations in mind, the two analyses have undoubtedsimilarities and
give each other a good deal of support.
The sixth factor, showing an affinity between ability in arithmetic

and economicfactors, is one with a very small proportion ofthe total
variance—just 8%. Statistically, it is not significant, and its import-
ance even for arithmeticis slight: the major part of the arithmetic
variance is accounted for by FactorsI, II and III, only 63% being
contributed by this factor. Nevertheless, from the point of view of
the social variables this factor should not be ignored: over half the
total variance for J-index is centred here, andthegreater part of the
variance of Persons per acre. It is not unexpected to find a social
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factor covering economic level/population density, andit is interest-
ing to note the (slight) connection with our measures of attainment

in arithmetic.
Finally, a comment is necessary on the results for the intelligence

test, as compared with those from reading and arithmetic. There is

no sharp contrast between intelligence and the two scholastictests.

Nor do the inter-correlations with the social variables show higher

values for attainment thanforintelligence, as might be expected. The

picture obtained in 1951 is repeated again, with even greater

regularity. This is in strong contrast to the results obtained by many

other workers, particularly Burt and Fraser. The difference in the age

of the tested children (14+ as against 10+ and 11-+-) is unlikely to

have produced the whole ofthis difference. Ourtest is a verbaltest,

and thus far from being ‘culture-free’, but Fraser used Moray House

tests, also verbal, and very similar in type to our own.

It is true thatthe intelligence factor pattern is slightly different from

that of the other twotests: its variance is heavily concentrated in the

first ed-soc factor. But the difference is much less than one would have

expected. A repetition of this kind of survey, using a non-verbaltest,

might produce some interesting—and enlightening—results.



CHAPTER VIII

RETROSPECT AND PROSPECT

IN the preceding chapters four separate investigations have been
described: the survey of educational attainment and ability in the
Greater Manchesterarea; the 1951 enquiry into the relations between
social factors and attainment in Manchester; the 1957 repetition of
this on a wider basis; and the Salford investigation of school condi-
tions. This final chapter attempts to discuss the significant findings of
our enquiries within a wider context, and to consider in particular
their implications for further research.
Looking back on the first stage of this research programme, the

testing of over 13,000 14-year-olds in four different local authorities,
and involving nearly 300 different schools, I am impressedfirst by the
optimism with which we embarked on this task with such slender
resources of man-power, and second—and much more so—by the
vindication of our optimism. This was only possible because of the
magnificent co-operation we received from the chief education
officers and their staff, and most ofall from the teachers. It will be
remembered that the teachers not only organized the testing and
administered the tests, but also marked them. Whenit is realized
that this involved the marking, and checking, of over three million
test items, the full extent of this co-operation beginsto revealitself.
That the average marking error (Table 3.2) was only :056 is quite
an astonishing result, and can only have been achieved through the
conscientiousness of willing volunteers, rather than the reluctant
efforts of pressed men.

Limitation of test coverage

Although the survey was notable in the width ofits coverage in
terms of schools and children, it was by no means so when this was
considered in terms of test content. Reading comprehension and
mechanical arithmetic are, alone, far from adequate measures of
educationalattainment. At the primary stage of education they may
reasonably be regarded as forming a basic core round which other

L 147
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abilities, skills and knowledge grow. But at the secondary stage, and

even more at the end ofthe secondarystage, their primacy (for the

majority of pupils) has, or ought to have, vanished. The level of these

basic skills for the average and above-average pupil is relatively

unimportant: what matters is the use to which he has put them in

widercontexts. For the dull and the backward school-leaver they are,

of course, fundamental because of their immediate relevance to social

competence. Schools and teachers are well aware of this: literacy and

numeracy form the criterion of educational success for the lowertail

of the distribution of ability. For the purposes of our analysis, we

identified all those children who obtained standard scoresofless than

85 on our tests. These, the bottom sixth in level of attainment,

embracetheilliterate and the semi-literate, the innumerate and the

semi-numerate, but this group also contains a larger number of

children who cannotstrictly be classified in these categories of severe

incompetence but whose grasp, nevertheless, of these basic skills is

so insecure that, a year or two after leaving school, they are likely

to have regressed and become full members of these extreme groups.

At 14+ they have the ability to read simple prose and to perform

elementary calculations, but thesearestill difficult exercises, and they

get little or no enjoyment from them. If, as is highly likely, their

employment does not require continued exercise of these abilities, the

probability is overwhelming that they will soon lose what exiguous

skill they now possess. It has been shown (Table 3.9) that some

individual schools in 1951 had a majority of pupils in this backward

category. The 1957 sample showeda great deal of improvement, but

the worst areas still showed heavy concentrations in some schools.

For the teachers in such schools this forms a problem of great

magnitude, calling for a concentration of effort of a kind and of a

scope quite foreign to the staffs of those schools situated in more

favoured areas of the conurbation.

For the average and the above-average pupil, however, reading and

arithmetic are only parts of a much wider curriculum, the bread and

butter on a table which holds a rich variety of more exciting and

sophisticated fare. As measures of the educational attainment of boys

and girls at the end of their secondary school course,tests of reading

and mechanical arithmetic are far too limited in scope to give us a

satisfactory picture. One of the characteristics of the development of

the boy and thegirl during the secondary stage of education is the

gradual differentiation of interests and abilities, and the increasing
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complexity of intellectual and manual skills. Our tests give us no
indication of their response to the opportunities laid before them in
geography, history andsocial studies, in literature, music andart, in
mathematics and science, in craft and games and drama, andin the
many extra-curricularactivities to be found in most of our secondary
schools. And yet it is difficult to see how we could have broadened
our basis of measurementin a survey ofthis kind. The British educa-
tional system is designed to give freedom to schools and teachers and
local authorities in the choice of syllabuses and curricula: as a result,
it is also designed to frustrate the research worker who wishes to
make area studies! In most European countries, and in the United
States, the researcher can set tests of geography, history, mathe-
matics and science to secondary school pupils, confident in the know-
ledge that all pupils will have been taught on the prescribed and
agreed syllabuses in these subjects, and that he can thus obtain valid
comparisons of attainment from onearea to another. This is not so
for British secondary schools. Even in the selective schools, where
the G.C.E. imposes some degree of comparability in the upper age-
range, area studies outside the range ofthe tool subjects are almost
impossible, because of differences between one examining board and
another (and between one year and another in the same board for
subjects like English Literature).
This is a severe limitation, and one which must be borne in mind

whenconsidering the results of our enquiries. The severity of the
limitations increases as we progress from the lowerend ofthe range
of ability, through the average, to the very bright and promising
pupils. For someofthelatter, measured ability in our test papers may
be negatively correlated with attainment in the wider and more so-
phisticated subjects of their fourth- andfifth-form courses when such
correlations are run between schools or areas rather than between
individual pupils: in one sense, these two groups of subjects are in
competition with each other. Consider twoequally bright pupils, one
of whom,A,is outstanding in a school in a poorarea, a school with
60-70% of pupils below ourlimit of 85 standard score. The other, B,
is an average pupil in a school in the outer suburbs, with only 5% or
so backward pupils. Consider the differences in their time-table. The
first is likely to have many periods devoted to reading, to basic
English, to elementary arithmetic; his other lessons, necessarily
curtailed in number,arelikely to be elementary in content and fairly
formal in approach. His opposite numberB will havelittle or no time
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devoted to reading (as remedial exercise) or elementary arithmetic.

He will be using these skills in literature and in mathematics. His

other fare—with much more time devoted to it—will have a great

deal more variety, complexity and challenge. Measures of reading

comprehension and mechanical arithmetic may well show pupil A to

be rather superior to B: but any measure of education (as opposed to

training) would surely reverse this result. Tests of responseto litera-

ture, knowledgeof science; ability to deal with new ideas and con-

cepts; use of reference books; interpretations of charts, tables and

graphs; width of general knowledge; the critical appraisal of con-

flicting points of view; tests of abilities such as these (and many

others) are likely to reveal a clear superiority in B. The narrowness

of our measures of educational attainment must be constantly borne

in mind whenconsidering the results of our investigations, and the

fact that the use of the neighbourhood, or the school, as a unit of

analysis is likely to exacerbate the difficulties rising from the in-

adequacies of our test coverage.

It is not to be thought, however, that the pattern of the secondary

school curriculum necessarily makes it impossible to use wider

measures of educational attainment. Educational research, and par-

ticularly research on 11+ selection and its validity, has developed

methods of coping with inter-school differences. Ability in, say,

history, may be measured byteachers’ rankingsor term examinations

within any one school. Results may be combined with those from

other schools, using different syllabuses, provided we have some

common measureortest which can be used for scaling the results and

thus ironing-out differences between schools in standard and range.

Fraser (1959) used this method with effect in her Aberdeen enquiry.

Educational guidance

The study of individual schools in our two surveys brought out not

only the large inter-school differences, but also the amount of overlap

between selective and non-selective schools (Tables 3.6 and 3.8). The

overlap revealed by a comparison of percentages of ‘brightness’ is the

most interesting, and the mostsignificant. Our results support those

of Pidgeon (1960) who found 4% of pupils of 14+ in non-selective

schools scoring above the grammarschool mean.It must be remem-

bered, however, that these results, and ours, are derived from scores

from single tests, while selection for grammar and central schools is

made on a broader basis. Weselect, at 11+, the ‘all-rounder’; those
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who are highest on aggregate marks in intelligence, English and
arithmetic. Pupils who are outstandingin only one of these directions,
and merely mediocre in the others, are less likely to be selected. Wolfle
(1961, p. 60) points out that the inclusion of such pupils would
approximately double the numberselected. This makes such results
as ours inevitable. Thus, using the arbitrary level of a standard score
of 115 as the lower boundaryof ‘brightness’, wefind that about one-
quarter of the brightest children—in each of our tests—are to be
found in non-selective schools. The growth of G.C.E. and other
advanced courses in secondary modern schools is seen to be a
development based on soundlogistics, and not merely a trend fol-
lowing educational fashion. The organization of such courses may
not alwaysbe asefficient as it might be. The tendency in somelarge
modern schools—and comprehensive schools—to identify whole
forms for G.C.E. work is a mistaken one. With an adequate system
of testing and guidance, pupils may be allocatedto ‘sets’ in individual
Subjects: this will give opportunities to those whose interests and
talents lie in one or two fields only, instead of restricting such
opportunities to the all-rounders. Indeed, the whole picture of our
research results underlines the need for an adequate system of
educational guidance in the secondary school. By this is meant an
organization,staffed by teachers trained in educational psychology,
charged with the task of measuring and recording not only pupils’
abilities and aptitudes, their scholastic Strengths and weaknesses, but
also their environmental assets and handicaps, their interests and
ambitions, their outstandingtraits of personality and temperament,
and their general development through the early years of adolescence.
I do not believe that the American system of ‘counselling’ is fully
importable to our own culture, but much can belearned from their
experiencein this field. An appropriate British system would avoid
their tendency to excessive emphasis on ‘depth psychology’ and the
controversy over “directive? and ‘non-directive’ counselling, and
would give more weight to the identification oftalent and aptitudes,
and the tailoring of courses to particular patterns and profiles of
abilities, leading up to a soundly-based system ofvocational guidance
at the end of the secondary school course.
The chances ofsuch a development on any significant scale appear

pretty small. It is far from being a new or novel idea: writers such
as Burt, Hamley and Oliver in the 20’s and 30’s were making the same
suggestion. Movementin this direction was slow, but nevertheless
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fairly steady, up to the outbreak ofthe last war. Since then the climate

appears to have changed for the worse. The social-political con-

troversy over secondary school organization, tripartite versus com-

prehensive, with 11-++ selection as the chief focus of attack, has led

to a suspicion of educational psychology and educational measure-

ment among many teachers and administrators. Many of the

enthusiastic supporters of comprehensive schools—and some of the

staffs of such schools—reject completely the objective tests of attain-

ment and aptitude which, in my view, are essential tools in the

efficient organization of these schools. There is a belief that the

judgement of the teacher is always more reliable, more valid (and

more humane!) than the result of any test. This belief is one which is

partially correct, and so is all the more difficult to counter; yet the

results of research after research demonstrate the fallibility of many

such judgements, when made without the help and guidance of

efficient and tested measuring instruments. No doubt some day the

pendulum will begin its slow swing back. Meanwhile how many of

our pupils will suffer from lack ofa liberal and informed system of

educational and vocational guidance? Local authorities need not

shelter behind the plea that such systems cannotbe organized without

trained personnel, and that these do not exist. Since the end of the

war there has been a great increase in the numbers of advanced

diploma and degree courses for serving teachers, and some of these

havetrained, and aretraining, teachers forjust this kind of work. We

have run a course in Manchester University for some 12 years now,

leading to a Diploma in Educational Guidance. Of those who have

passed through the course, some are lecturers in training colleges, one

or two have gone into the Youth Employment Service, a number are

teaching handicapped children, others have gained promotion to

headships—but none, as far as I know,is employed in secondary

schools for educational guidance!

Temporal change and the poolofability

One of the most significant results of our enquiries was the

demonstration of a substantial improvementin standards of educa-

tional attainment in the tool subjects from 1951 to 1957. This

parallels results from other surveys,! andit seemsfairly clear that by

now not only have we recovered the groundlost by the disorganiza-

1 See, for example, Ministry of Education (1957) and, in the U.S.A., Bloom

(1956).
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tion of the war years but that standards have gone well beyond the
1939 level. This is as it should be, in view of the many improvements
in the educational service: no country, in the second half of the
twentieth century, could besatisfied with merely holdingthelevel of
education constant whether we measure ‘level’ by numbers or by
standards. Weareall familiar, nowadays, with the conceptofthepool
ofability, but in some waysthis isa misleading metaphor. It may lead
us to imagine that the main task of educationalpolicy is to make sure
that all the pool is used—thatis, to ensure that educational oppor-
tunity is wide enoughto give all able children the chanceof higher
education. But with an efficient, and increasingly efficient, education
service the pool itself becomes wider and deeper, increasing the
numbers of very able children. At the present time it is true that
governmentaction, in increasing the numberof university places, in
expandingthe technical colleges and teacher-training colleges,is using
more of the pool than ever before. But the efforts of the schools,
allied to a radical change in the attitude of parents to higher educa-
tion, have, at the sametime, increased the size of the pool at a rate
significantly higher than that achieved by the politicians in their
siphoning-off process. The situation is rather like the old-fashioned
arithmetic problem: the two taps of schools and parents are filling
the bath at a more rapid rate than the open outlet of government
action can draw off the water. It seems likely that the problems of
‘11+’ of the 50’s will pale into insignificance in comparison with
those of ‘18-++’ in the 60’s and 70’s.

Educational standards, for the population as a whole, are notfixed
and immutable. Test normsare purely temporary in nature; the more
progressive and efficient an educational system is, the shortertheir
life. It is almost certainly true that no humanbeing ever succeedsin
achieving his full potentiality—in any direction—in this life. The
function of education is to bring him as close as possible to that
utopian ideal. Thisis true at all levels of ability and within all social
classes. The gap between achievement andpossibility is almost cer-
tainly greater, however, the further we proceed up thescale of ability.
I believe that, at present, we have no conception of the levels of
achievementpossible for the highest intellects among our children:
there is an enormousreservoirofability waiting to be tapped. We are
prevented from doingthis byall sorts of factors. Inefficient teaching
is inevitable to some extent, partly because our teacher-training
methodsare far from perfect, partly because most of the teachers of
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such highly intelligent children are less able than their pupils, partly

because class teaching tends to be geared to the average, and the

highly superior pupil may spend more than half his class time in

irrelevant and unproductive activity.1 But factors inside the class-

room are by no meansthe only ones which are educationally inhibit-

ing, and those which can be broadly classed as ‘environmental’,

arising from the family and the neighbourhood, have been shownin

the preceding chapters of this book to be extremely powerful. That

we know very little about them must by now be very clear to the

reader. And yet they may, for many pupils, be much more powerful

than any of the classroom factors. Who can doubt, in our homely

exampleofthe bath, that of the two opentaps, that marked ‘parents’

has been flowing at a much more rapid rate than ‘schools’ over the

last ten years or so?

Intelligence: nature or nurture ?

In any discussion of the ‘pool of ability’ we cannot get very far

before stumbling across the problem of the differentiation between

tests of intelligence and tests of school attainment. To the educational

psychologist, the intelligence test represents the best way—the only

way—ofestimating potentiality as opposed to achievement. Thatit

does so imperfectly is abundantly clear: not only our own enquiries,

but a large numberofthe researches reviewed in Chapter IV demon-

strate that such tests are by no meansfree from the effects of environ-

ment. It has already been pointed out that attitude towardsintel-

ligence tests is mediated not only by educational and psychological

considerations, but also by social and political attitudes. We are

living in a period of egalitarianism, which carries with it hostility

towards the conceptofdifferencesin innate ability. Valiant attempts

have been made to show that intelligence tests are valueless as

indicators of potentiality, and that they add nothingto the results

obtainable from school examinations and teachers’ judgements. A

typical research, and one which came to my notice too late for inclu-

sion in Chapter IV,is that of Baker, Schutz and Hinze (1961). Using

186 eighth-grade pupils divided into high scorers and low scorers

on the Californian test of mental maturity, they compared results on

various achievement tests and a teacher rating of overall academic

achievement. They also graded each pupil in Warner’s ‘indexofstatus

1 See Parkyn, G. W. (1948), Children of High Intelligence, N.Z. Council for

Educational Research, for a dramatic example of this process.
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characteristics’, based on father’s occupation, sources of income and
dwelling-area rating. They tested the hypothesis (using analysis of
covariance) that if socio-economic status were controlled, the con-
nection between intelligence and achievement would become in-
significant. All differences, however, remained significant at the 1%
level.
A particularly persuasive argument, and one which has beenseized

on lergely by some British sociologists, has been advanced by Mc-
Clelaand (1958): ‘Let us admit that morons cannot do goodschool
work. But whatevidence is there that intelligence is not a threshold
type of variable; that once a person has a certain minimal level of
intelligence, his performance beyondthat point is uncorrelated with
ability?’ (p. 13). It seems that McClelland has been misled by some
researchers (such as Terman, for example, working with a highly-
selected group of subjects—see his Genetic Studies of Genius) who
have reported small and eveninsignificant correlations betweenI.Q.
and attainment with very bright pupils. But they perhaps fail to
realize the effect of restriction of range onsuch correlation coefticients
—and the greater therestriction, the greater the shrinkage. McClel-
land’s questionis, in effect, one about regression: is the regression of
I.Q. on attainmentlinear or not? Floud (1962, p. 532) suggests that
. .. the relation between the two has not yet been fully investigated
by psychologists, although a linearrelationship is frequently taken
for granted’. This, to an educational psychologist, is an extraordinary
statement. There are literally scores of researches which demonstrate
this linearity unequivocally, and particularly those concerned with
11+- selection. Our own surveys of 1951 and 1957 show no departure
from linearity when tested, noris there in ourresults any support for
the suggestion that I.Q. is a ‘threshold variable’.
The evidence seemsinescapable that the intelligence test, however

imperfect it may be in comparison with the psychologist’s concept of
the ideal, is a good deal less affected by cultural and background
influences than are tests of attainment. As such, it is an invaluable
tool for research purposes, giving a nearer approximationto the level
ofinnate ability than any other measure. Theabolition of intelligence
tests in educational selection, at any level, will result in a fuller and
freer play of environmentalfactors and thus producealess socially just
result. This was clearly demonstrated by Floud and Halsey (1957) who
investigated the differences produced between 1952 and 1954 in Hert-
fordshire, when the intelligence test was dropped from theselection
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battery. The categorization of children by parental occupational

class was ‘less reliable’ in 1954 than 1952, but in spite of allocating

‘all doubtful and unclassifiable cases’ to the working-class groups in

1954, the proportion of children of manual workers, skilled and

unskilled, gaining grammar school places dropped from 14-97% in

1952 to 11:5% in 1954. At the same time the percentage of children

of professional and managerial parents rose from 39-6 to 63:6.

Undoubtedly the intelligence test is an instrument of social justice.

Intelligence and attainment

Nevertheless all our analyses have been consistent in throwing up

an unexpected result inconsistent with theory and with most other

researches: the finding that the intelligence test results are more

affected by environmentalfactors than are the results from the two

attainment tests. Our enquiries are not alone in producing this par-

ticular reversal: Chapter IV lists a number ofothers, and Dr Warbur-

ton in Chapter VI addsto thelist. When we survey these discrepant

researches, we find that in every case the unit of measurement and

the basis of the correlations was not the individual child but the

school, the neighbourhoodor the town. This is the crucial fact that

supplies the explanation for the apparent paradox. Robinson (1950)

was undoubtedly right to warn us that correlations obtained from

area studies and ecological surveys cannot be assumed to be

equivalent to correlations obtained from individuals. He based his

argument on such examplesas the negative correlation between the

proportion of coloured residents in an area and the mean educational

level of the area, although the educational level of the coloured

population might be above average. Here we have produced another

and quite different example to supporthis view.

The mechanism behind ourresults has, in fact, already been out-

lined a few pages ago, when we were discussing the effect on a school

of having a high proportion ofbackward children. This presents such

an obvious and fundamental problem to the teachers that immediate

therapyis givenfirst priority. The amountof time andeffort given to

basic arithmetic and to the teaching of reading becomes very much

greater than that allocated to such subjects in the more fortunate

suburban schools. By such devotion to these basic skills, the level of

ability in them is raised above that which we might expect, having

regard to the distribution of ability among the pupils. But this can

only be done at the expense of other and more liberal studies—studies
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which were not tested in our researches. The effect of this on results
in the intelligence tests is minimal, because ofthe essential nature of
the test. In other words, the schools and the teachers are so aware of
the strength of adverse environmentalpressures and forces that they
do all they can to counteract their influence on the basic subjects.
Because the intelligence test is relatively free from the effects of
schooling this haslittle effect on the distribution of I.Q., but raises
the average scores on reading and arithmetic in schools in the worst
areas. When we now makea survey ofthe area, we find an ‘intel-
ligence gradient’ corresponding to the ‘social gradient’ as we move
from the favoured outer fringe to the deprived centre area. The
gradient for attainment, however,is Jess steep, becauseof the radical
differences in time-table and curriculum between ‘white’ and ‘black’
schools. By the efforts of the teachers,not only has the environmental
differential between intelligence and attainment levels been obliter-
ated, but it has actually been reversed.

This effect can only occur when the school, or the area,is the unit
of measurement: variance between schools, or between areas, is very
much smaller than between individual children. As soon as individual
scores are used for analysis, the correlation between environmental
factors and attainment becomesclearly higher than that with intel-
ligence—as demonstrated by Burt and Fraser and others, and as
implied by the results of Floud and Halsey in Hertfordshire. Miss
Allen’s forthcoming report of the Wythenshawearea, using the same
tests as we have done, but employing individual pupils as the units of
measurement, ought to provide a convincing demonstration of the
validity of our analysis of the causes of this paradox.
As far as I am aware, this essential and important difference

between the results of area studies and individual studies of educa-
tional attainment has never previously been studied. The explanation
of the conflicting results is, as I have suggested, very simple.Its very
simplicity may lead somereaders to suspect, or even reject, it. I am
not so sanguine asto believe thatit will prove immediately palatable
to those convinced and committed egalitarians who,up to this point,
have been rubbing their hands over the evidence we have (apparently)
provided of the failure of the intelligence test to live up to its
theoretical ‘image’. But those of my readers whoare teachers, and
particularly those whose experience has been ina variety of secondary
modern schools in urbanareas, will find immediate supportfor this
explanation from their own knowledge. Those with no first-hand
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experience of the differences between time-tables and curricula in

schools in favoured areas and in depressed areas may doubt the

extent of such differences. Any teacher who has done ‘supply teach-

ing’ in a large city for any length of time is morelikely to find these

differences under-emphasized here rather than exaggerated. I have

found immediate agreement on the extent of these differences in

discussions with inspectors and organizers within the conurbation,

and for most of Her Majesty’s Inspectors of schools such differences

are so much a familiar part of the educational scene that to single

them out for special comment seems to them almost a work of

supererogation.
Strong supportfor this explanation of the mechanism behind our

results comes from the study of individual schools reported in

Chapter VI. We would expecta differentiation between backwardness

and brightness on our hypothesis. Both will be affected—since the

crux of the argument is not so muchtheincreasedeffort given to the

backward pupils asthe effect of this on the whole school time-table—

but the reduction of backwardness in schools in poor areas ought to

be greater than the increase in brightness as measured by ourbasic

tests of reading and arithmetic. Evidence of this is quite clear in

Chapter VI, and nowhere morestriking than in Table 6.10. Here we

have reported the partial correlations with intelligence when the two

attainmenttests are, separately, held constant. Notice the differences

between backwardness and brightness: the vital correlations with

school neighbourhood are —-47 and +24 respectively when read-

ing is partialled out; —-49 and +-22 when arithmetic is so treated.

The 2:1 ratio, and the similarity of the results, are just what we

might expect.
Partial correlations of the opposite kind (with intelligence held

constant) suggest that the efforts of the schools in the poorer neigh-

bourhoodsare more successful with backwardnessin arithmetic than

with poor reading. In Table 6.1, for example, the partial r’s are +-+19

for backwardness in reading, and only +-09 for arithmetic. The

partial correlations with brightness show

a

difference in the reverse

direction (+°18 and +-28).

Schoolfactors: progressiveness

Someofthe most interesting results to be found in Dr Warburton’s

chapterare those forprogressiveness, showing that the schools adopt-

ing progressive methods have fewer backward children and more
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bright children. This effect is more strongly marked with reading than
with arithmetic. This is a useful piece of factual evidence in a field of
educational controversy where opinion is more often mediated by
attitude and prejudice than by the results of actual investigation. The
factor analysis (Table 6.6) showsthat this result is not caused by the
association of progressiveness with other environmental variables:
Factor II shows clear independence, and indicates a strong associa-
tion of progressiveness with attainment—and a weaker, but signifi-
cant, connection with school attendance.

‘Progressiveness’ in school organization and teaching methodsis
usually contrasted with ‘formal’ or traditional education. It madeits
full impact on the English educationalscenein the years between the
wars, through the efforts of such pioneers as Rachel McMillan and
Susan Isaacs. It is more than a method: it is an educational philo-
sophy. Its genesis makesa fascinating study, too complicated to be
fully unravelled here. Two of its main strands were, however, the
philosophy of Dewey and the psychology of Freud. From Freud
came the belief that play in childhood had two functions of import-
ance to the educator: a didactic function and a therapeutic one.
Throughplay, the young child learned to cometo grips not only with
his physical environment but also with his emotional environment.
Jealousy, anger, frustration could be ‘played out’ and so relieve his
energies for intellectual and social development. From Dewey came
an analysis of the learning process, with strong emphasis on the
motivational element. Thechild, for Dewey, was not a receptacle for
knowledge, but an active seeker after information and skill. The
essence of education was the provision of an environment which
would permitthe active learner to develop at the optimum rate. The
teacher’s role was to provide material and to pose problems—to
place the child in a ‘forked-path situation’—andto be at hand to help
with new material, or with advice and support, when this proved
necessary. Both these strands, Freud and Dewey, led to a strong
emphasis on theactivity of the child, and hence progressive methods
were often given the alternative name ofactivity methods.
The application of this philosophy has led to a revolution in the

infant schools of this country: greatly aided by the historical accident
which gave us a compulsory schoolentry age of 5 years, as contrasted

* Susan Isaacs’ two classic books, Intellectual Growth in Young Children (1930)
and Social Developmentin Young Children (1933), still give, in my view,the best
introduction to the theory and practice of activity methods.
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with the 6 or 7 years of other European countries. By and large,

‘progressive’ methodsof organization and teaching are now accepted

as normal and desirable in the infant schools of England and Wales.

Where the controversy arises is over the question whether such

methods are ‘right’ for children in junior and secondary schools.

Antagonists see activity methods as dangerous to standards (and

values). ‘Letting children do what they like’ will inevitably lead to

the avoidance of difficult tasks and difficult subjects: literacy and

numeracy are bound to fall. But in those primary schools which

adopted this approach no catastrophic decline in standards was

observed, and the outstanding improvement in the energies and

enthusiasms of the children, and their attitude towards school and

learning, was clearly demonstrable. There are many teachersin junior

schools, and a smallernumberin secondary schools, who believe that

progressive methods are generally superior—in every way—to more

formal methodsofeducation. The numberofjunior schools organized

entirely on these lines is not large, but is growing slowly. Training

colleges and university departments of education havegreatdifficulty

in finding examplesof such schools for their students to visit as part

of their introduction to different methodsof education—although to

read some of the intemperate attacks on this approach one might

imagine that the country is over-run with ‘activity’ schools.

Methods which have proved successful in infant schools with

children of 5 and 6 cannot be transferred unchanged to junior and

secondary schools. Much harm has been done to sound progress by

the uncritical and thoughtless adoption of ‘progressive methods’ by

teachers with little grasp of the basic philosophy behind them,orof

the essential aims of such methods, motivated merely by the desire to

climb on the bandwagon of fashion. Techniques in the secondary

school still remain somewhat tentative and experimental, but much

can be done by those teachers whose educational philosophy leads

them to value the ‘child-centred’ school, with an active approach to

learning as the main ingredient.

The schools in Dr Warburton’s survey were graded on a scale

‘ranging from the extremely formal, rigid and orthodox to the most

informed,free and progressive, with a curriculum organized through

activities related to the interest of the children’. The fact that such

a rating was shown, unequivocally, to be associated with the results

of the attainment tests, and particularly with ability in reading

comprehension,is one of the mostsignificant findings of all those
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reported in this book. It may give heart to the progressives in the
teaching profession, and remove many of the doubts of those who
see the advantage of such methods but fear someofthe‘sideeffects’.

In view of the results of other environmental research, the result
for progressiveness should occasion no surprise. The importance of
the attitude ofparents to education comes out strongly in research
after research. Success in the secondary school depends moreon the
attitude and motivation of thepupils than on any other schoolfactor,
and this is the strength of progressive methods. By linking method
and curriculum to the interests of the pupils, and by encouraging
active exploration and participation rather than the passive accept-
ance of formalized instruction, the school becomes a moreattractive
place. If we can stimulate and feed interests, and provide activities
and materials for the felt needs of the children, we are more likely to
achieve co-operation and response, and produce an attitude towards
school which may defeat the unfavourableattitude of many of the
parents. A more formal andrigid approach, on the other hand, too
often breeds apathy and lethargy among the captive pupils, pro-
gressing to active hostility in the upper school and anintensification
of the dichotomy ‘us’ and ‘them’. Notice the connection between
progressiveness and attendancein the Salford enquiry. The very good
teacher, the imaginative andinspiring teacher, canstir his pupils and
achieve results whatever method he may adopt. For theless outstand-
ing teacher, for the great majority of the average and the mediocre,
lacking suchrare talents, progressive methodsoffer the best chance
of achieving positive andlasting results, particularly where environ-
mental factors are heavily adverse. There is no doubtthat progressive
methods make more demandsonteachers than do formal methods;
demandsnotonly of time and energy, but also of flexibility, adapta-
bility and intelligence. For the very weak teachers such methods may
be beyondtheir capacity, and they are perhapssafer with the formal
methods which they understand and to which they themselves have
been conditioned in their own education. It follows that they are
better employed in the ‘good’ schools in the outer suburbs, where
problems ofattitude and motivation are less severe. This is also
desirable in their own interests: the plight of a weak teacher in a
‘tough’ school is indeed unenviable—and an unruly and rebellious
class may form a focus of unrest that infects the rest of the school.
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Attitude to school: punishment

It will be clear that this question of progressiveness,linked with the

attitude of pupils towards education, is only one facet of a larger

problem.Theattitude of pupils to a schoolis largely dependent upon

the attitude of the teachers towards the pupils: the two are insepar-

able. The effectiveness of what are called ‘progressive’ methods1s

produced not so much by the methods themselves but by the philo-

sophy underlying them. One ofthe clearest indications of the attitude

of teachers towardspupils lies in the kind of sanctions and punish-

ments employed in a school. Britain is one of the few remaining

countries in Western Europeto retain corporal punishmentin schools

and, although its use has diminished very greatly over the last few

decades, it still remains firmly entrenched as a ‘right’ and as a

‘necessity’. The argumentsin its favour most often stem from teachers

in ‘difficult’? schools in bad areas. Its connection with environmental

factors is so often underlined that we must consider them in this

context. It is claimed that corporal punishment must be retained as

a final and ultimate sanction, particularly in schools drawing their

pupils from areas of poverty, crime and social disorganization.It is

implied that without it control would become impossible, and that

the behaviour of children, both in and out of school, would become

worse. Whatevidenceis there for the truth orfalsity of such claims?

Our arguments in favour of progressive methods are also argu-

ments against the use of corporal punishment, since this is com-

pletely contrary to the view of the teacher-pupil relationship which

is central to the underlying philosophy of the ‘progressives’. Our

evidence sofar, then,lies against caning, butit is not direct evidence,

and can carrylittle weight for the convinced believer in this ultimate

sanction. Direct evidenceisdifficult to come by, andmost researchersin

this field have contented themselves with surveying teacher opinion.

A recent enquiry, however, by the West Riding Education Com-

mittee (1961) produces some interesting data of a more direct kind.

An investigation among the secondary schools of the West Riding

showed a positive association between corporal punishment and

juvenile delinquency. Since this might well be caused by the con-

centration of ‘caning’ schools in the poorer areas—where, it is

claimed, corporal punishmentis necessary—data were also obtained

on the average rateable value ofthe district, and on the percentage of

homes having an occupancy rate of more than two per room. This
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showedlittle connection with either delinquency or corporal punish-ment and gave no support to the theory that their correlation was aStatistical artifact caused by an association with the third variableof quality of neighbourhood. This Suggests that, far from caningreducing delinquency, it might well be increasing it. The psycho-logists and the sociologists would undoubtedly agree that such aresult is not only possible, but even likely, the use of corporalpunishmentleading to an early establishment of the ‘us’ and ‘them’attitude, and the development of an hostility to authority of all

TABLE 8,1

WEST RIDING INVESTIGATION 196)

Intercorrelations
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Notice the correlation of -38 between corporal punishment andjuvenile delinquency, and the very high correlation of -66 betweencorporal punishment and (bad) school behaviour. To those who seethis as only to be expected, since corporal punishment is onlyresorted to when behaviour is bad, the analogy of the chicken andthe egg may be cited: which comesfirst? To try to makethe inter-relationshipsclearer, a factor analysis wascarried out, followed bya
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TABLE 8.2

Factor analysis - varimax solution

Juvenile delinquency

School behaviour

Rateable value

% 2 to a room

 

for the theory that schools in poor neighbourhoods are the ones

driven to employ corporal punishment more frequently and more

heavily. Indeed, the positive loading of -19 of rateable value on

Factor I would suggest that any association is in the opposite direc-

tion. The stronger loadings on school behaviour and juvenile delin-

quency are more important, and show an association of undoubted

significance. Nevertheless, proof of association cannot be proof of

causality, and we arestill left with the chicken and the egg problem.

The total pattern of this analysis, however, is one which offers no

shred of opposition to the hypothesis that corporal punishment en-

courages bad behaviour and juvenile delinquency, but does offer

evidence against the alleged association of caning and poor school

neighbourhood. Takenin conjunction with other evidence, and with

our results from the Salford analysis, the balance of judgementlies

heavily against corporal punishment as a device for improving

behaviour, raising moral standards and improving children’s attitude

to authority.

Attitude to school: attendance

One of the important variables when considering children’s atti-

tude to school is that of attendance. We have data here both for the

total conurbation (ChapterIIT) and for the Salford enquiry (Chapter

VI). In thefirst of these, the attendance of individual children was

rated by the teachers in four broad categories (Table 3.10); Dr

Warburton used percentage attendance as the measure in Salford,

using the schoolas the unit. The method of comparison with attain-

ment also differed in the two enquiries. For the 14,000 children in the

conurbation—coming from all types of secondary school—average

scores on the three tests were computed, for boys and girls separately



RETROSPECT AND PROSPECT 165
(Table 3.11). In Salford, using only non-selective schools, percentageof backwardness and brightness were compared (Table 6.4). Thismakesit difficult to comparethe results—orat any rate, difficult toassign reasonsfor the differences found. These differences are clear.For the conurbation as a whole, there was a stronger associationwith meanscore in reading than with the other two tests, and arith-metic wasleast affected by frequent absences and by long absences.Fig. 3 brings this out quite clearly. In the Salford analysis arithmeticwas moreclosely associated with poor attendance than was reading,and this was true for both backwardness and brightness,
This is a curious result. Dr Warburton’s hypothesis, ‘That sincearithmetic is a technical skill used very infrequently in everydaylifecompared with reading, and is dependent largely on instructionfrom a professionalteacher,it will correlate more highly with teach-ing conditions than reading will; i.e. that arithmetic will correlatemore highly than reading with . . . high percentage attendance’ (p.

endorse, and one which his ownresults vindicated. But here we have two enquiries, one using theschool as a unit, and one the individual child. In view of ourearlierdiscussion, it comes as no surprise to find differences in results: butit is surprising to find the school-based r
expected answer, rather than the one
individual scores.
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Warburton’s persuasive hypothesis is one which involves the view

that attainment depends upon attendance. This is undoubtedly true

in the primary school, but in the secondary schoolit is arguable that

attendance depends upon attainment. Few would disagree with the

hypothesis that children well motivated towards school will attend

more regularly than those less well motivated. Fewer still would

disagree if one goes on to suppose that successful pupils (i.e. achieving

pupils) are more highly motivated towards schoolthanless successful

pupils. Ergo high achievers attend more regularly than low achievers.

Nowlack of achievementin reading is more pervasive, and involves a

much broader band of the school curriculum than does lack of

achievementin arithmetic. Poor reading ability is therefore likely to

have a more profound effect on attitude to school—andtherefore

on attendance—than is poorarithmetic ability.

Recently some new evidence has come to hand which tends to

support this general argument. The West Riding Education Com-

mittee (1962) has recently produced a report on attendance.? This

shows that in 27 streamed secondary modern schools, attendance

figures ‘followed the pattern of streaming’, with the A streams show-

ing the highest attendance, and the differential tending to increase as

the forms progress up the school. A significant finding was ‘that

where a particular form contradicted the pattern the headmaster

often emphasized the exceptional qualities of the form teacher’. A

second survey included grammar and comprehensive schools: ‘in the

mixed grammar schools the attendance percentage differed only

slightly between the streams. In the comprehensive schools the higher

streams on the whole attended better than the lower, though the

difference was not marked.’ Now these effects could well be ascribed

to streaming. There are many opponents of this type of organization

who would argue that such a result is not so much a concomitant of

intelligence and ability, but of the rigid sociological groupings im-

posed and the behaviour ‘expected’ by the teachers. But the West

Riding answered this argument by investigating an unstreamed

secondary modern school. No significant pattern of attendance

differences was found between forms—the expected result—but

when the children were arranged in ‘imaginary streams the “high

morechief education officers of other local

authorities might follow Mr Clegg’s admirable example of conducting enquiries

such as this—and the one on corporal punishment already discussed—and so add

their quota to our small store of factual knowledge?

1 In parenthesis, may one hopethat
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stream, high attendance” pattern clearly emerged... . Bright
children attended better than dull children, whether streamedor not.’
There seems little doubt that poor achievement produces poor
attendance, which in turn produces poorer achievement and yet
poorer attendance. The effect is cumulative.

Teachers’ attitudes

The statement that educational attainment depends upon school
conditions seems to most people a statement of the obvious. And
yet we know surprisingly little about what school conditions are the
most importantin this respect. It will be clear by this time that the
argument being developed hereis that factorsofattitude and motiva-
tion are more important—in the secondary school particularly—than
the more obvious physical factors such as quality of building, size of
class, etc., and more important than even the quality of teaching, if
this is used in the narrow senseof teaching technique and instruc-
tional method. The Salford investigation supports the few other
researches dealing with class size in finding this factor oflittle Sig-
nificance. This is a curious result, and one at variance with the
strongly-held beliefs of both parents and teachers. It seems that this
factor is important only with respect to its interaction with school
organization. If the school age-grouplies between 30 and 40, or some
multiple of this figure, attainment tends to be higher. With schools
falling outside this range, the shifts and groupings of children made
necessary by the awkwardnessofits entry-size in relation to the capa-
city of its classrooms and the numbers of teachers permitted, seem
to have an adverse effect on attainment not compensated for by the
reduction in absolute size of someofits classes. For the teacher, a
reduction in class size from 40 to 30 brings overwhelmingrelief in
termsof physical effort and psychological pressure, but no research
that I know of has been able to demonstrate a significant improve-
mentin the children’s attainment. It seems to me highly probable that
researchesin thisfield are strongly affected by the inherent difference
between ecological and individual investigations. Although norela-
tionship between class size and attainment is demonstrable using
the class as the unit of analysis, yet such a relationship maybeclearly
present for individual pupils. For the parent, a small class seems to
offer the possibility of more individual attention, but size must be
reduced verydrastically indeed to makethis a certainty. For a formal
teacher, a class of 20 may be taught in exactly the same way as a



168 EDUCATION AND ENVIRONMENT

class of 40. A skilful progressive teacher manages to deal with indi-

viduals for a significant proportion of school time no matter how

large or small the class. Even with studies using the pupil as a unit,

there may well be a significant interaction betweensize of class and

method of teaching.

The motivation of pupils and the attitude of teachers are more

important, and are likely always to be more important, than quality

of accommodation or size of class. Technique is only important

inasmuch asit is allied to motivation and attitude. But as well as

attitude of pupil and attitude of teacher, we have a third factor:

attitude of parent. Our own investigations bring no direct evidence

of the importanceof this factor, but it will be remembered that the

literature reviewed in Chapter IV contained a great deal of evidence

of this kind. Theinteractions of these attitudes, of child, parent and

teacher, may be the greatest single force affecting the end-result of

education for a particular child. It may even be agreed that all other

environmental factors—school and neighbourhood—only affect

educational attainment through their mediation of these attitudes.

This is stating, in different terms, the theories of the social anthro-

pologists in identifying cultures and sub-cultures within the urban

environment. The sociologists, too, recognize the importance ofthese

interactions. Floud (1962) writes:

The child may cometo schoolill-equippedfor, and hostile to, learning

under any educational regime; but for the most part his educability

depends as much on the assumptions, values and aims personified in the

teacher and embodied in the school organization into whichhe is sup-

posed to assimilate himself, as on those he brings with him from his

home (p. 533).

The phrases which I haveitalicized indicate a judgement of degree of

influence which may perhaps be valid for some children in some

schools, but is unsupported by direct evidence. Nevertheless the

stress on both sets of values, and the importance of the conflict—

when there is a conflict—to the educability of the child, is not

exaggerated. When we cometo analyse more closely the conflicting

attitudes, the possible underlying mechanisms, and the ways in which

the attitudes might be expressed, differences of interpretation may be

more radical. Floud’s ‘assumptions, value, and aims’ may be inter-

preted in psychological and educational terms, aswe have tended to

do in the last few pages; or in terms of social class, as Jackson and

Marsden (1962) have done. The thesis of the latter book is, simply,
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that schools are run by, and organized by, teachers; that teachers
are middle-class, with middle-class values; therefore schools and
the system tend to discriminate against working-class children and
working-class parents. There is no doubt that many teachers are
ignorant of the accepted mores of the neighbourhoods from which
many of their pupils come; that many teachers are, consciously
or unconsciously, uncompromisingly hostile to these more alien
‘cultures’; and that either attitude handicaps them in their work as
educators (as distinct from instructors). But such attitudes are much
less important in the educative process than those otherattitudes we
have already described: attitudes towards children as individuals,
towards education as an active partnership between teacher and
pupil, towards learning as progressive activity involving the child’s
interests, skills and aptitudes. The distinction being drawn is, of
course, an artificial one in one sense: bothsets of attitudes are closely
connected and stem from a commonsocial and educational philo-
sophy, whether liberal or reactionary. Butthedistinction is a real one
in terms of operational validity. The ‘social class’ view ofattitude is
on a more superficial level than the other, andis less fruitful in its
suggestions for therapy and progress. Those of us with experience in
teacher-training find little correlation between socio-political atti-
tudes or social class on the one hand andprogressive educational
methods on the other. What seems to matter far moreis the per-
sonality of the teacher, andhis ability to initiate warm andfriendly
relations with other people. A ‘liberal’ philosophy, in the widest
sense, is what matters most, together with a significant degree of
‘tender-mindedness’. Eysenck’s two dimensions of personality are
far more applicable to this problem of teacher attitude than the
middle-class: working-class dichotomy.! Wolfle (1961), in consider-
ing national resourcesofability, indicates three types of factors that
can be manipulated to increase such resources: ‘the national policy
and social climate under which a child is reared; the nature of the
educational system; and the strength of individual or personal
motivation’. Ministers of Education and chief educationofficers tend
to stress the first two. The last might, in fact, be the way in which
change can be brought about quickest and more permanently, and

* This does not absolve our training colleges and departments of education
from doing much more in the way of introducing teachers-in-training to the
relatively unfamiliar sub-cultures, both urban andrural, from which a substantial
numberof their pupils might come.
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particularly so in the long-established industrial democracies such
as our Own.

Parental attitudes

Let us turn now to the attitudes of parents: more important,
because of their primacy, than those of either children or teachers.

If the parents believe in education, if they support the schoolin its

efforts, if their aim is broadly similar to that of the teachers, then

the child already has an enormousadvantage over other pupils who

come from less conforming homes. To use the expressive French

phrase, lafamille éducogéne is one which every teacher wouldlike to

see multiplied. One of the sources of the unquenchable optimism of

the teaching profession is the belief that, no matter how few there

seem to be now,one of the major functions of the teacher is to pro-

duce more and more in succeeding generations. I would go so far

as to claim that such a measure might well form a single criterion

of progress and development for any national system of education.

At the other end of the spectrum from Ja famille éducogéne is the

family not only indifferent to education, but actively hostile to it.

Although our own research has been on an area basis and has not

concerned itself with individual families, who can doubt that, behind

the statistics of the ‘black’ areas of the conurbation lie very many

families of this kind. Many sociological enquiries and case studies

have shown the existence of ‘problem’ families which, amongall

their other characteristics of crime and delinquency, of social rebel-

lion and contemptfor the law, show equal contemptfor schools and

all they stand for. These ‘active’ problem families may be distin-

guished from the (larger) groups of ‘passive’ nonconformists. Here

the root of the problem is more often sheer inability to cope, often

becauseoflow intelligence and an almost complete lack of organizing

ability. Education is not valued because nothing is valued, but

active hostility is absent. Children from such families do not present

such an intractable problem to the schools as do those in the

‘actively hostile’ category, but the large numbers of such children in

the schools in the worst urban areas make this group perhaps the

most difficult of all to cope with successfully.

These families do not exhaust the list of those whose attitudes to

school prove serious handicaps to the educability of their children.

There is another group whoseeffects, in some ways, may be more

serious—viewed nationally—since their children are those above
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average in intelligence and attainment. The problem may best be
indicated, perhaps, by citing a research by J. A. Kahl (reported in
Halsey, Floud and Anderson, 1961, pp. 348-66). He compared two
groups of high school boys in the U.S.A., groups equated for I.Q.,
but differing in their attitude towards college. One group was com-
posed of‘college aspirants’. The other group hadrejected this ambi-
tion. Kahl found a significant connection between aspiration to
college and the attitude of parents towards education. Hecalled the
non-aspirant boys the ‘common manclass’, since their ambitions
were ‘common man occupations’. He comments:

Theinterviews disclosed that although there was a general wayoflife
which identified the common man class, some members were content
with that way of life while others were not. Parents who were discon-
tented tended to train their sons from the earliest years of grammar
school to take school seriously and use education as the meansto climb
into the middle class. Only sons who internalized such values were suffi-
ciently motivated to overcome the obstacles which faced the common
man boys in school; only they saw a reason for good school performance
and college aspirations (p. 364).

A similar comment from this side of the Atlantic comes from
McMahon (1962):

In the industrial north of England where I was brought up I know
many able working-class people whose reaction to the suggestion that
they should use their talent occupationally was‘It’s not for the likes of
us’, stated explicitly or by implication. It seemed that the motivation to
remain with the social group of one’s kith and kin was stronger in the
working class than in any othersocialclass.

Weare familiar with the ‘Keeping up with the Joneses’ in surburbia:
here we have a contrary ‘Keeping down with the Smiths’, to use
McMahon’s graphic phrase. It may be that a major part of the
variance found between particular occupational groups—skilled and
semi-skilled workers, shopkeepers and clerks—reported by many
investigators (e.g. Fraser and Furneaux)is caused by this mechanism.

Peer attitudes

For the adolescents of secondary school age a powerful force
shaping their attitudes and value-systemsis the prevalent climate of
opinion and pattern of action among their friends and their con-
temporaries. Where this group pressure supportsthe attitudes found
in the home it becomes very powerful indeed. Where the two are in
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conflict, the peer-group value-system frequently becomes dominant.
This may be only temporary, but it comes at a vital educational
period in the adolescent’s life, and by the time he grows throughit
some of his educational opportunities may be lost irretrievably. Our
night-classes, in evening institutes and technical colleges, hold a
sizeable proportion ofyoung men (and women) who, with the accept-
ance of adult responsibilities coming with marriage, are trying to
make good thelosses of earlier years. Some of them make good, and
eventually reach a level of employment commensurate with their
innate abilities; others, with more basic educationaldeficiencies, per-

haps, or with a less powerful drive, find the difficulties of part-time
study too great for them, and go to swell the high proportion of
‘drop-outs’ found in these courses. Manypeople do notrealize how
much further education is concernedin trying to remedy deficiencies
in the compulsory educational system. A comprehensive system of
educational guidance in the secondary schools would reduce the load
considerably; educational guidance in the lower echelons of further
education would pay handsomedividends in the salvaging of much
promising material.
What can be done for the adolescent during the time he is ‘at

risk’ to this peer-group influence? A more rapid development of the
youth service is an obviousline of attack, but youth clubs cannot be
expected to solve the problem single-handed. Unless such out-of-
school provision is linked closely to the schools themselves—a
‘psychological’ linking by pursuing common aims and methods, and
employing enlightened methods based on a full analysis of the
mechanisms underlying the ‘teen-age revolt’—any success reported
is likely to be limited to the less than fully committed. The hard core
will remain untouched: and in the blackest of our urban areas this
hard core may contain the majority of the age-groups.

Attitude towards school is closely linked to attitude towards
authority in general. Backwardness and delinquency show high

correlations in all researches. This is not surprising, since they are

both products of a common value-system. Wilson (1962) uses the

term ‘delinquescence’ to describe the delinquency-potential of the

worst urban areas, and comments: ‘It is feasible that a concentration

of inadequate homes would set behaviour-patterns for the children
of the neighbourhood, and that the delinquescence of an area con-

sists of home-produced primary delinquency plus a secondary type of
delinquency which,so to speak, has been caught by contagion’ (p. 25),
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It seems highly probable that this is a basic mechanism, linking

family attitude and peer culture. It follows that the role of the school
(like that of the youth club) in preventing delinquency and the
rejection of authority, is to combat the influence of bad parental

attitude. This cannot be done in the secondary school by the use of
authoritarian methods and excessively rigid and formal organization.

A more acceptable attitude to authority can only be fostered by
making authority acceptable! This brings us back to the basic

question of the educational philosophy of the teacher and his own
attitude towards children and their education. A gradual spread of

moreliberal and progressive methodsoffers the best hope of reducing

the numberof teen-age rebels, and of ensuring that those whoresist

do so only temporarily. The multiplication of research demonstrating
that repressive discipline is more likely to produce delinquency rather

than reduce it (e.g. West Riding Education Committee, 1961), and
that progressive methods do not, in fact, lower the level of attain-

ment but are likely to improve it (e.g. Kemp, 1955, and our own
research), may eventually wear downthe resistance of the educa-
tional backwoodsmen who see in such methods the seeds of moral
disintegration and national decrepitude.

Neighbourhoodfactors

Any ecological investigation such as ours tendsto lead to an over-
all conclusion which is unhelpful and unenlightening: that there is an
entity educational attainment which is apparently affected by neigh-
bourhoodfactors, schoolfactors and homefactors. This vague concept
of a plastic haggis-like entity being attacked by forces outside it,
somepulling it out, and others pushingit in,is one very easily formed,
and carries with it the illusion that 1t somehow explains what is
happening. It leads to the asking of sterile questions (e.g. about
the relative strength of these outside forces) or the formulation of
useless therapeutic recipes (e.g. the strengthening of the skin of the
haggis by intensifying ‘discipline’). We can only protect ourselves
from such a view ofthe problem byinsisting that educationalattain-
mentis not a single entity, but a short-hand description of the reac-
tions of individual pupils to various forms of educational measure-
ment. And the whole of this chapter up to this point has been
pressing the general view that the picture is not one of the pupil being
surrounded by a multitude of forces, some favourable, some adverse

—a picture that inevitably suggests that progresslies in the provision
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of adequate insulation from these forces—but rather that the pupil
himself produces someof the forces and interacts with others. Heis,
in fact, one active element in a complex Weltschmerz. Before any
amelioration becomes possible (except accidentally) it is necessary
to investigate this complex and begin to understand the maininter-
actions. It is, essentially, a multivariate problem and one which must
be attacked by appropriate multivariate methods. Accepting this
approach, let us attempt to list some of the factors which might
affect the level of educational attainmentof a single adolescent. This
can conveniently be done undersix headings, three representing the

TABLE 8.3

Some factors affecting educational attainment

I II IIr IV
PUPIL PARENT TEACHER SCHOOL HOUE HETGHBOURHOOD

l.Intelligence 5.Intelligence 9.Intelligence 15.Atmosphere .19. Atmosphere 23.Level of housing

 

2.Physical 6. Temperament 10. Temperament 16.Status in the -Cleanliness 24.Age of building
health - neighbourhood and order

3, Temperament 7Educational 11.Educational 17.Contacts with «Type and 25.Economic level
experience experience local indua- severity of

try discipline

4.Attitude 8.0ccupational »Training 18.Relations -Possession 26.Occupational
towards experience with youth of books and level
school rlubs papers

|
-Attitude 27.Crime rate |
towards

children 28.Cultural provisions

eAttitude 29.Moral climate
towards

education and

authority

persons mostclosely concerned (pupil, parent and teacher), and three
covering the major environmental agencies (school, home and
neighbourhood). Table 8.3 lists 29 possible factors under these six
heads. Thetable is largely speculative—as any such formulation must
be at the present stage of knowledge—andno attempt has been made
to suggest degrees of importance. But it will serve to indicate the
extent of the field, and, perhaps, to suggest lines of enquiry. What
matters, as has been suggested, is the extent of the interactions or
covariances between the various factors. Research has already indi-
cated many of these—for example, amongthe factors listed underI
—but many others still remain to be explored. It is an interesting
and instructive exercise to make a 29 x 29 matrix, and to mark
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knownor suspected covariances by placing a cross in the cell at the

intersection of a particular row and column. For example, for 4

(attitude towards school) we might suggest major interactions with

1, 7, 8, 10, 13, 14, 15, 19, 21 and 27, and smaller, but possibly signi-

ficant covariance with 2, 3, 5, 9, 12, 17, 26, 28 and 29. Manyofthese

associations have already been demonstrated by research; others are

more speculative. Such a matrix, when completed,is likely to show a

heavy concentrationofcrosses along the diagonal,since, for example,

the columnIII variables tend to show associations with each other,

as do those in II and those in VI. The value of such a speculative

exercise lies in the demonstrations which it affords of the gaps in our

knowledge of the areas where researchis still needed. Much of our

ignorance has been caused bythe specialization of research workers,

and their inevitable classification into pigeon-holes marked ‘pure

psychology’, ‘educational psychology’, ‘social psychology’, “occupa-

tional psychology’, ‘sociology’, ‘social anthropology’, etc. etc. We

knowlittle or nothing about the associations between variables in

II with those in IV, for example; or III with VI; or IV with V; or IV

with VI. Not only is this a multivariate problem,butit also calls for a

multidisciplinary attack.

Regionaldifferences

One of the problems raised by researches such as ours is the

question of the degree of generalization which is possible from the

results. It is clear to all that an investigation into the social con-

comitants of educational attainment in a highly urbanized setting

cannotbe generalized to the rural scene. We knowlittle about educa-

tional sociology in any environmentother than the modern industrial

town.Practically all investigations have confined themselvesto cities

and towns, and the worst areas of these. One can understand the

reasonsfor this, and yet deplore our lack of knowledge of the special

problems of the countryside. Whatlittle has been done demonstrates

the radical differences that exist between urban and rural problemsin

this field. Ferrez (1961) shows, for example, that in France geo-

graphical factors ‘are even more important than the social ones; and

that the effects of these two kinds of factors are particularly decisive
when combined,i.e. in rural areas . . . the distance between a child’s

home and the nearest secondary schoolisstill the most important
factor’ (p. 77).
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It is stating the obvious to point out that our results are not
applicable to rural areas. Are they, however, true for all industrial
towns? Does Manchester, in 1957, give a picture which is trueforall
British cities? This is by no means certain. Recently we have
witnessed a growinginterest in the geographical variationsof social
conditions in these islands. Taylor (1962) started a discussion in the
Guardian which provided a rich harvest of opinion and prejudice,
and a rather smaller supply of factual data. His own figures on
educational provision and opportunity, however, showed clearly the
differentiations between north and south. Later correspondence
widened the basis of comparison, and the general impression left on
the reader was one of deprivation in the north andprivilege in the
south. A more comprehensive study, employing census data, by
Moser and Scott (1961) brought out very clearly the great variation
among British towns when social and economicvariablesare studied,
and their factor analysis gave some support to the north y. south
dichotomy. This use of factor analysis by sociologists is to be
welcomed, althoughit is perhaps a pity that the whole ofthe nettle
was not grasped androtation of the factors performed to produce a
more meaningful and richer interpretation. Nevertheless, their work
threw up two majorfactors, one of social class, and one of popula-
tion growth or development 1931-51. Only two educational variables
were included in the 57 used by MoserandScott, so that they were
quite swamped in the factor analysis by the social and economic
variables. Mr G. M.Forrest has carried out for me a factor analysis
of 12 of Moser and Scott’s variables, using a varimax rotation, the
results of which are given in Table A.11. It will be seen that thefirst
two factors have substantial loadings on the two educationalvari-
ables. Thefirst factor, correlating -82 with social class and —-77 with
persons per room, has other substantial loadings on J-index (-+--48),
households with 5 amenities (+--40) and percentage employedin pro-
Sessional services (+-+32). This is a fairly clear factor of‘social class’,
with correlations of —-85 and +-87 respectively with the educational
variables percentage with terminal education age under 15 and per-
centage aged 15-24 in full-time education. The second factor cor-
relates -32 and —-28 with the educational variables, and has the
following loadings on the social variables: infantile mortality, -84;
% households with 5 amenities, —-69; J-index, —-60; birth-rate, «50;
social class index, —:45. This is a factor with elements both of
economic level and parental care. This factor pattern is one which
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gives general support to our own Manchester results, and suggests
that although there are many regional differences among towns,
some of the associations of social and educational variables found in
the Manchester survey may possess a fairly broad degree of gen-
eralization. To claim more than this would be hazardous in the
extreme.

Economicfactors

Ourstress on attitudinal and motivational factors should not lead
us to ignore the possible effect of economic factors. It has not been
uncommon for writers in the last decade to assume that the welfare
state has abolished poverty, and so to imply that the economic
factors which loomedsolarge in the social surveys of the inter-war
years are no longer important. Such a viewis of doubtful validity.It
is undoubtedly true that the total volume of economic hardship has
been dramatically reduced, but poverty has not been entirely elimi-
nated by any means. Lady Wootton (1959) has described the Army
of the New Poor, ‘those working-class families in which the bread-
winner does not earn exceptionally high wages, and in whichthere are
several young children and no supplementary earners. Children’s
allowances notwithstanding, families in this position have a very
hard struggle.’ It will be remembered that our two variables of shoes
and clothing, free, and shoes andclothing,full-cost, had interesting
connections with the economic level of the family, and that they
showed markedly different loadings on Factors II and III (Table
7.10). The differentiation between these variables suggested in
Chapter VII receives indirect support from Wilson (1962) when she
writes: ‘For a large family an unskilled labourer’s wage plus family
allowances is not sufficient to raise the family above subsistence
level, and . . . such a position may easily lead to voluntary periods
of unemployment.’
The elimination of poverty is not yet complete, but the incidence

is now only a fraction of what it was in the hungry 30’s. And yet
this great social amelioration has not produced anysensiblelevelling-
out in other indices of social differentiation. In the medical field, for
example, Susser (1962) comments: ‘The planners of the Welfare
State intended to eliminate poverty, and with this the different in-
cidence of disease between rich and poor. Taking stock now,in 1961,
we cansay that this has not yet come about. Theinfantile mortality
rate, for instance, has fallen in almost parallel fashion in each social
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class, and among the new-borninthe first monthof life the disparity
is perhaps greater than before.’

Methodology

There may be many readers who feel that the sum total of our
research efforts, two ward surveys in Manchester, a school survey
in Salford, has produced remarkably little in the way of hard fact on
which action might be based. Such a view is understandable, butis
demonstrably over-pessimistic and unrealistic. We are still quite a
distance from that stage of systematic knowledge at which confident
recommendations can be made about desirable social and adminis-
trative action. And the methodology of our investigations has been
of a kind that is not designed to lead to such recommendations. The
use of factor analysis indicates a pre-judgement: that our present
state of knowledge is so elementary and fragmentary that the im-
mediate research task is to attemptto structure thefield, in the hope
that we mayachieve further insights (even if these be partial) into the
complex of inter-relationships of variables and factors. Only in this
way can new and more promising hypotheses be formulated, to serve
as spring-boards for further research. Whatever results we may
achieve from ecological surveys of this kind must be buttressed by
investigations of individual children and individual families before
an assessment can be made with any confidence of the true signi-
ficance of ourfindings.
The need for investigations with the pupil and his family as the

unit is broughtinto clear relief when we consider what is perhaps the

most promising result of our efforts: the indication that attainment
is mediated by factors of parental care. The contrast between the

psychological aspects of this (what we have called family care) and

the more physical aspects (home care) is an unexpected and suggestive

finding. But such an interpretation of our results can hardly be more

than tentative, based as it is on analysis of wards, and until corrobor-

ation is found from the study of individual families it must remain

so. Bound up withthis is the differentiation between different aspects
of educational attainment, both by area of study (in our work,

reading versus arithmetic) and by method of measurement (back-

wardness and brightness versus mean score). These results have very

important implications for further research and are a very strong

counter-indication against using only average scores, and global

measures of attainment. To the research workerin his pursuit of truth
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and knowledge—andparticularly to one exploring such a complex
field—these are the results which give him satisfaction; the signposts,
some large, others small, some clear, others almost indecipherable,

which he has uncovered for the guidance of future workers.
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TABLE A.1

SAMPLE BY AUTHORITY AND TYPE OF SCHOOL

Type of School |

Grammar

Technical

Central:

Roman Catholic

Cc. of E,

County

Total

Modern

All~age:

Roman Catholic

C. of E.

County

Total

Grand Total 

183
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TABLE A. 2

MEAN RAY SCORES BY AUTEORITY, SEX AND TYPE of SCHOOL

  

Intelligence Reading Arithmetic

|

Merch Salf. Stock.

|

Lancs.) Harch saz,| stock]:tanes.||naret

|

| Salt. Stock.} Lane:

LGrammar 63.“61 65,so 69.71 48.13 He oe a60 ie25

|

47.93

School Type Sex

  

   
65.63 43.19

        

 

     

   

      

   
 
 

 

 
 

    

  

Technical 43.67

|

53.63

|

53.44

|

48.08

}

40.74

|

12.25 43.4:44.92 A4050 53.14

|

45.06

fl

38.59

|

38.13 43 94

central:

Roman Catholic

County .
37.53

Modern 22.09 25.93 27.63 24.99 31.56 29.48 23.09 25.70 25.17 24.18
22.23 22.71 32.85 26.51 31.39 29.03 21.65 21.96 28.75 24.02

All-azes
Reman Catholid

21.41
24.43

C.ofE,. : 25.56
21.64 19.11 23.82

County 27.62
23.70

23.60 24.78 24.96 24.20
21.36 22.23 26.92 24,06

MEAN STANDARD SCORES BY AUTHORITY, SEX AND TYPE OF SCHOOL

  
Modern plus all-

age O
w
l

o
w

a
w
n
w

* . RO. ° 29.4 . 2 *

22.47

|

23.44

|

26.64

|

25.45

I]

28.46

|

29.35

|

30.33

|

29.33
21.61 21.55 | 30.27 26.25 26.55 26.60 29.83 28.65

TABLE A. 3

 

Intelligence | Reading Arithmetic
School Type - = — ”
  

116.0 116.5 113.0{ 118.5 114.5 119.0 116,0

117.0 113.5 115.0} 118.0 112.5 109.0 117.0

107.0 103.5 111.0} 108.0 108.5 113.0 110.5

108.5 106.0 111.5} 109.0 109.0 103.0 116.0

111.0 106.5

110.0 109.0

93.5 97.0 97.0 95 65 95 0 96.5 95.0

96.0 96.5 100.5 98 0 96.0 96.0 98.0

95.9 9409 9365 95.0 95.0 9545 95 05

9545 9505 94.0 95.0 96,0 9665 98.0 
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TABLE A. 4

PERCENTAGES OF 'BRIGHTNESS' BY AUTHORITY AND TYPE OF SCHOOL

Intelligence Reading Arithmetic

Type of School

  

Grammar

Technical

Central:

Roman Catholic

CC. of E.

County

Total

Modern

All-age:

Roman Catholic

C. of E.

County

ws fsed
For the base numbers for these percentages, see Table A. 1

_ TABLE A.5

PERCENTAGES OF 'BACKWARDNESS' BY AUTHORITY AND TYPE OF SCHOOL

fat [atin
Type of School ‘ . _

Sa | St L

    

 

  

   

Central:

Roman Catholic

Cc. of E.

County

total |0.0 Peat
Modern |a 18.9

All-age:

Roman Catholic 21.2

C. of E, 23.2

Total 20.2

For the base numbers for these percentages, see Table A,1
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1 MD rate
2 Birthrate
3 Illegitimate birthrate
4 TB rate
5 Neglected childrea
6 Jeindex
7 Deethrate
8 Persons per acra
9 Infantile mortality

10 Infectious diseases
ll Backwardness: Intelligence
12 " :Reading
13 " sArithmetic
14 Brightness: Intelligence
15 ® : Reading
16 " : Arithmetic

  

  

     

635
678
706
569
669
42
-515
082
070
836
636
599
350

APPENDI

TABLE A.6

X

INTERCORRELATIONS - 1951 SURVEY

2 3 4

441
763
612
553
435
493
345
492 +031
687 664
363 484
334 720
303 431

572
558
434
542
021
377
632
318
510
159

063 +021 -072 -161
224 279 154 223 213

1

Mental Deficiency

Birth-rate

Illegitimate Children

T.B. rate

Neglected children

J-index

Death-rate

Persons .per acre

Infantile mortality
Infectious Diseases

BACKWARDNESS:

Intelligence

Reading

Arithmetic

BRIGHTNESS:

Intelligence

Reading

2 3 44

5 6 7 8 9 10 1 BR 13 uw 15

313
399 364
505 500 567
354 -010 184 028
246 206 -051 029 039
504 366 360 326 254 029
234 349 154 368 162 -207 754
572 124 -006 511 139 083 644 432
234 249 O81 192 202 -002 573 646 499
252 162 -142 -138 173 178 -009 -069 063 302

179 199 220 092 000 253 301 390 392 43

5 6 4% 8 9 10 11 2 133 wu 15

Decimal points omitted,

TABLE 4.7.

Signe reversed on variables

FACTOR ANALYSIS = PRINCIPAL COMPONENTS
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TABLE A.9

ANALYSES OF VARIANCE WITH SIGNIFICANT RESULTS

eccae

Progressiveness Grades

 

Anelysis ofVariance  

3.5 Gf Md E Sig.

Between progressiveness grades 311.9 3 104.0 3,08 205

Within progressiveness grades 1489.1 44 33.8

Total 180F;0

Size of Class

% Eackwardness
(Arithmetic)

 

Analysis of Variance

 

S.s. af M.S E Sig.

Between sizes of class 1594.3 2 318.9 2.92 £405

Within sizes of class 4582.7 42 109.1

Total 6177.0

  

 

   

 

  

 

% Attendance 91.3+92.0 |92.1-95.1

  

 

% Brightness
(Intelligence)

 

Analysis of Variance

S.s d.f M.S E P

Between attendance groups 15764 5 31.4 3.06 ¢.05

Within attendance groups 433.6 42 10.3

‘Total ; 591.0

% Attendance

% Backwardness

 

(Reading)

a Analysis of Variance

SS. af MS §E PB
Between attendance groups 1874.4 5 374.9 2.58 ¢.05

Within attendance groups 6101.6 42 145.3

Total . 7976.0

6

   

 

   

  % Attendance   

 

  % Brightness
(Arithmetic)  
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TABLE A.9 (Cont'd. )

of

55 df “M.S £ P

Between attendance groups 7198.8 159.8 6.69 <.01

Within attendance groups 1002.2 42 23.9

Total 4801.0 2

% Attendance

 

% Backwardness (4rithmetic)

Analysis of Variance

SS. df MS E P
Petween attendance groups 878.0 1 878.0 7.62 ¢,01
Within attendance groups 5299.0 - 46 115.2

Total 6177.0

Ratings of School Neighbourhood BHF -   % Brightness (Intelligence) 1.6

  

Analysis of Variance

Between ratings of.
School Neighbourhood ‘ 4 2 193.7 11.39 . g- OL

Within ratings of a“
School Neighbourhood 58.6 -35 1.7
Total 446.0

Ratings of School
Neighbourhood

% Backwardness
(Intelligence)

 

Analysis of Variance

SS af Ms FP
Between ratings of
School Neighbourhocd 1955.5 5 391.1 2.62 €.01

Within ratings of
School Neighbourhood 4760.5 32 149.4

Total 6736.0

 

   Ratings of School Neighbourhood

    % Backwardness (Reading)

 

Analysis of Variance

SS dof M.S F Sig.
Between ratings of school

neighbourhood 1560.0 1 1560.0 9.43 ¢.O1

Within ratings of school
neighbourhood 5956.0 36 165.4

Total 7516.0u

189
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TABLE A.9 (Cont'd.)

 

Analysis of Variance

SS af MS EF eP
Between ratings of school buildings 889.0 1 889.0 5.47 €.05.

Within ratings of school buildings 5847.0 36 162.4
Total 6736.0

TABLE A.10

FACTOR LOADINGS : VARIMAX ORTHOGONAL ROTATION

(Decimal points and plus signe omitted)

1 Backwardness: Intelligence

Reading

Arithmetic

4 Brightness: Intelligence

5 " Reading

6 " Arithmetic

7 Average: Intelligence

8 n Reading

9 " Arithmetic

10 Persons per acre

11 Birth-rate

12 Illegitimate Birth~rate

13 Deaths under 1 year

14 Death-rate

15 Cruelty and neglect

16 N.S.P.C.C. Advice sought

17 M.D. rate

18.Probation = young persons

19 Probation = children

20 J~index

21 Verminous conditions

22 Scabies

23 Immunisation : Diphtheria

24 "~~ Whooping Cough

25 Shoes and clothing (total)

26 Free shoes and clothing

27 Shoes and clothing, full cost 051

28 Cleansing notices

29 Committals to care

Variance

Percent Variance 
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TABLE A.11
Factor<analysis of 12 variables from Moser and Seott (1961).

 

Varimax rotation

Birth rate ratio 1955-57 =-.23 50 ~.67 -.02 -.28 -.09

 

% illegitimate births, 1955-57 ~ .03 «08 05 oo) ~005 ~.02

Persons per room -.77 .07 005 -.38 -.20 =-.05

% households with 5 amenities 40

|

=.69

|

=.13

|

-.27

|

-.05

|

5
New housing rate 1945-58 ~.02 =.06 ~695 -.03 08 01

@ in professional services 032 -.14 202 ~ OL .02 92

Social class index 82

|
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