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(i)

‘NOTE TO THE TEXT-

All prices referred to in this text are in pre-decimal form, which existed until 1971.
The following is a summary of the value of each monetary unit, followed by a

conversion into current prices.

One pence (1d) = 4 farthings  (4x%d)

One shilling (1s) = 12 pence (12d)
One pound (£1) = 20 shillings  (20s)

One guinea (1gn)

21 shillings  (21s)

1d = approximately 0.4 of a new penny
Is = 5 pence in new money

£1 = . £1 in new money

lgn = £1.05 in new money

It has not been possible to name some of the female students who fall within the
scope of this thesis because of regulations regarding anonymity and con%identiality
practiced by University College London and the University of Westminster. Such
women have been referred to by numbers. Where a woman has been referred to by .
name, this is because details of her achievements have reached the public domain,' and

thus need not be considered confidential.
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ABSTRACT

This thesis investigates the participation of women in higher and further education in the
period 1870-1930. It focuses specifically on women who studied scientific, technical and
vocational subjects at t\;vo London based institutions; University College London (U.C.L.)
and the polytechnic at Regent Street, aiming to determine the extent to which women were
involved, both numerically and as a proportion of the total student body in each
establishment. An emphasis ié placed on women as science and technolbgy students because
little research has been carried out in this field, most histories of women who entered higher
education outlining their affinity for the arts. Thus, this research aims to establish whether
scientific and vocational subjects attracted many female students before and after the First
World War. The thesis also investigates the activities of these women after they left
education, and considers in particular whether they secured paid employment. This helps to
as‘sess their motivation for studying and the extent to which they used their qualifications for

vocational reasons.

The findings indicate that women’s participation at both U.C.L. and the polytechnic at
Regent Street was significant, a feature of the history of education and training which is not
always recognised, and that they were involved in a number of subjecf areas which had
vocational applications. Although it is difficult to trace the lives of women after they left
~education, the research into the post-graduate activities of women who had been educated in
the sciences at U.C.L. demonstrates that many of these women were comﬁined to securing
employment, much of it high profile, challenging and even pioneering. They do not appear
to have studied at university out of amateur interest alone. This thesis thus makes a positive
contribution to the history of women’s education and training by indicating that at two
London institutions women formed a significant and successful group who embarked upon

a range of interesting careers after they left education.
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INTRODUCTION

When one reads histories of women in higher education, the impression is easily gained that
because women struggled to gain entry to universities, faced discrimination once there, and
at Oxford and Cambridgé were hot allowed degrees until after the First World War, those
that did succeed in gaining entry and achieving qualifications were a pioneering minority.!
Certainly, gaining a higher education was an uphill struggle for women which required much
commitment, but in spite of this a significant number succeeded. This thesis demonstrates
the achievements of women students of U.C.L. and thus begins to redress the balance of a
number of accounts which have focused on the lack of progress made by women in higher
education. At the polytechnic women also played an important role as students. However, -
so little has been written on women in the polytechnic sector, or indeed on the polytechnic -
movement in general , that it is difficult to say how surprising or otherwise these findings are.
Most accounts of the history of technical training are notable by their lack of reference to
women, which leads to an assumption that the sector was essentially male dominated.' The

following chapters will hopefully clarify this impression.

The history of scientific education and technical training is also tied in with the debate which
surrounds the alleged ‘decline’ of the British economy from the 1870s up to the Fi;st World
War, and then after a brief post-war boom, for the duration of the 1920s. Many explanations
for Britain’s poor performance have been }5r'ovided,2 one of which is that Britain neglected
new methods of technical training which might have provided a boost to industry and allowed -
her to compete more effectively with new industrial powers such as Germany and the U.S.A.
It has been argued that higher and further education establishments failed to provide enough
vpeople sufficiently trained for skilled industrial employment, and that businesses were

reluctant to recruit such individuals.?> Research into the post-graduate activities of women

/ .
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who had been educated and trained at U.C.L. and the polytechnic contributes to this debate,
by enabling an assessment of what careers, if any, were embarked upon by women who had
relevant scientific and technical qualifications. Too often, accounts of technical training and
employment ignore female achievements. This does not mean that women did not gain such
training. The following case studies will emphasise that they did, but it may indicate that
women rarely procured highly technical posts in industry after leaving education, and if this
is the case, that there was a lack of inceptive or oppofmnity for highly trained and educated
women to make the most of their skills, in spite of a national deficiency of individuals

qualified for technical employment.

The following chapters consider women’s role in higher and further education at U.C.L. and
the polytechnic, and their choices of career after leaving education in order to shed some
light on these issues. The two institutions were chosen because they were each one of the
first of their kind in London to be opened to women. U.C.L. first admitted womeﬁ as
undergraduates in 1878* and the polytechnic at Regent Street established a separate women’s
.college in 1888 after Quintin Hogg became president .in 1881, although it had admitted
women for most of its history since 1838.> Both colleges also had well preserved records,
which listed students by their full names. This made a quantification of male and female
participation straightforward. Other institutions, for example Birkbeck, only' recorded
students by initial, which was a praiseworthy attempt at egalitarianism at the time, but rather
frustrating from the point of this research! For a period during the 19205, ‘the polytechnic
magazines began to use this approach, but fortunately an alternative source which -

documented students by their full names was located.

Educationally each institution performed a different function between 1870 and 1913.

U.C.L. offered full-time degree courses, and the polytechnic, mainly part-time evening

!



technical classes. Thus, a comﬁarison of the social status of the students who attended each
and an assessment of the quality and nature of the education offered to women from different
socio-economic backgrounds could be made. A ‘case study’ approach was chosen so that the
characteristics of each institution could be studied in considerable detail, rather than. a more
superficial analysis of a number of institutions being offered. The aim of the thesié is not
to ‘rewrite’ the history of women’s higher and further education, because the data used is not
broad enough to support firm generalisation, although hopefully it will encourage others to
carry out similar research for different institutions. However, by presenting two examples
where women formed a significant contingent, the notion that women were often

marginalised within education and in particular in science subjects, can be reviewed.

The choice of timescale is designed to correspond with the onset of alleged economic
depression in Britain in 1873, and also the opening of a number of universities and colleges
to women during the 1870s and up to the First World War. Thus, the first five chapters of
the thesis outline the role of education and training in Britain’s economic performance before
1914, women’s experiences in the field of education and training in Britain generally, and
then at U.C.L. and the polytechnic more specifically, and in conclusion, women’s uses of
their education after graduation, the range of occ;upations which they entered and their
motives for study. The second section begins with the resumption of peace in 1918 and
covers the decade of the 1920s, with the aim of establishing whether educational opportunity
had changed for women as a result of their increased participation in pubiic life during the
war, the growth of newer ‘light’ industries which often employed women in preference to -
men during the 1920s, and the gaining of partial franchise in 1918. The opening chapfers
consider the restructuring of British industry after the war and particularly the way in which
this affected female employment prospects, the role of education and training and the position

of women in education and society generally. The final three chapters deal specifically with

/ .



women’s participation at U.C.L. and the polytechnic, and assess their post-graduate
activities, occupations and qualifications. The 1920s have often been described as an era of
‘missed opportunities’ in educational advance.® The inclusion of these years within the -
scope of this thesis enables an assessment of whether this was the case with regard to
women’s involvement in higher and further education. The thesis opens with a brief outline
of the performance of the British economy between 1870 and 1913 énd debates the extent of

“economic ‘failure’ with specific reference to the role of education and training.
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NOTES TO INTRODUCTION

See for example: J Purvis (1991), p.116; J N Burstyn (1980), pp.139-40 and pp.161-
4; R McWilliams-Tullberg (1975), especially chapters 5 and 6.

For details of this debate, see chapter one below. Useful texts are K Burgess (1988),
especially pp. 254-5 and R C O Matthews, C H Feinstein and J C Odling-Smee
(1982), introduction.

E E Williams (1896), especially chapters 7 and 8; M Sanderson (1972), p.9; P Alter
(1988), pp. 271-2; A Albu (1982), pp. 68-9.

H H Bellot (1929), p. 372.

Polytechnic Magazine (1888), Vol. 12, No. 235, Jan 7th, p. 1, University of
Westminster Archives.

For details of this argument, see chapter seven below. The main points however, can
be gained from P Gordon, R Aldrich and D Dean (1991), pp. 59-60 and M Sanderson
(1988), p. 43. '
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CHAPTER ONE: EDUCATION, TRAINING AND ECONOMIC PERFORMANCE
IN LATE VICTORIAN AND EDWARDIAN BRITAIN

A CASE OF ECONOMIC FAILURE?

The performance of the late Victorian and Edwardian economy has provided a seemingly
unending debate for economic historians and has generated considerable discussion and
controversy. It is not necessary for the purposes of this thesis to enter into the iﬁtricacies
of the debate. However, it is important tol outline the main themes in brief in order that the
nature and role of education in late nineteenth and early twentieth century Britain can be

understood, and the position of women in the field of employment can be established.

It has commonly been argued that in 1873 there was a peak in the trade cycle which followed
two decades of ‘Mid-Victorian prosperity’! and was succeeded by four decades of economic
slow-down. Arguments as to whether the economy had fallen into deep depression, was
suffering from an inevitable lull, or responding to the onset of overseas competition for the
first time have been voiced, revised and re-evaluated over a period of at least sixty years.
Thus, the debate is lengthy and cannot fully be explored here. Disagreements have arisen
largely from differing interpretations of British economic growth in the pre-First World War
period. Keith Burgess has shown that definitions of growth vary in three important respects:
Performance in relation to earlier periods; comparisons with developments taking place in
other countries contemporaneously or any level of growth, irrespective of compgrability with
previous periods or other producers.? It seems generally to be accepted by most historians |
that the British eéonomy was still growing’ between 1873 and 1913, even though its rate of
growth was slower than it had been in previous years, or than was being experienced in other
industrialising nations. For example, between 1856 and 1873 Gross Domestic Product

(G.D.P.) was expanding at a rate of 1.3 per cent per annum in Britain, whereas between
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1873 and 1913 that rate had fallen to 0.9 per cent. In the latter period the German rate of

growth was 1.5 per cent, and the American, 1.6 per cent.?

Crucially, both sets of data show that there is no case for depression or ‘failure’, because
British growth rates remained pdsitive. Thus, the British economy was still expanding in the
period 1873-1913. However, it seems that some slowdown or ‘retardation’ occurred. This
has become the focus of much discussion and disagreement, as historians have attempted to
- establish why the lull took place, and how it might have been prevented. One tenet of this
debate is the view that Britain failed effectively to train and educate her workforce to the
same standard as overseas hations, which allowed them a competitive advantage. This issue

- will be considered in full at a later point.

A further complication in the debate surrounding economic ‘failure’ is that there is no one
accepted growth measurement. Different commentators have used G.D.P figures, investment
statistics and figures showing the share of world trade held by different countries arhongst
others, and inevitably, all offer slightly different interpretations.* Crucially, the message
from all these indicators is that British growth rates were lagging to a greater or lesser degree
behind those of other industrialising nations, although Britain’s actual share of, for example,
world trade remained dominant through to 1913.°> In spite of such disagreements, the core
of the debate focuses on the causés of Britain’s diminished economic position, “with most

recognising that the economy was not in total depression.

A number of explanations for Britain’s relatively poor economic performance have been
proposed, which should be outlined in brief to provide a context for understanding the role
of education and training. A common theme is that Britain was disadvantaged by failing to

adopt new techniques and technologies at the same rate as other countries, with notable
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examples such as mechanical coal cutting which was pioneered in the USA but rarely used
in Britain and the direct steel making process which was adopted by the Germans but under-
utilised in Britain.° However, this argument has been contested on the grounds that Britain’s
long history of economic success was largely due to the availability of skilled labour.
America, in contrast, had a shortage of skilled labour which made development of capital-
intensive methods of production essential. Thus, it has been argued, that Britain’s apparent
reluctance to-adopt mechanised processes was in-fact a rational utilisation of the country’s
endowments.’” In addition, many of the new technological developments such as mechanical
coal cutting and the ring-spindle method of production in the cotton industry were not
compatible with British coal seams or the type of yarn used for weaving.® Thus, the
decision made by businesses not to adopt such methods was conceivably an act of rationality,

on the basis that these techniques would be neither physically, nor financially viable.®

Related to the debate surrounding Britain’s use of techniques and technologies are a series
of comments dealing with the industries in which Britain specialised. It has been alleged that
.a failure to adopt some of the 'new industries’ of the late nineteemh century contributed to
the economic slow-down of 1873 to 1913. Kirby believes that an over commitment to the
old staple industries; iron and steel, coal, cotton textiles and ship-building, prevented Britain
from moving towards new methods of industrial production at the same rate as her overseas
competitors. By 1907, staple products accounted for fifty per cent of industrial éutput and
twenty five per cent of labour employment.”® With the exception of the cotton industry,'
this sector also rarely employed women, even though, as the following sectiornis will show, .
a number gained scientific and technical qualifications which in theory prepared them for
skilled and technical posts within firms. In practice however, prejudice and discrimination
in the ranks of industry, and the lack of openings in newer light scientific industries such as

pharmaceuticals and electrical engineering, because of the British bias towards the staple

!



industries, meant that before thé First World War, progress was slow. Of particular concern
to many historians is not just that Britain retained these staple industries, but that by their
nature such sectors were unlikely to adopt the new mass production methods connected with
some of the newer industries being developed abroad, and were capable of only slow growth
rates.!! A good deal of research has focused on Germany’s pioneering developmentsﬂ in new
industry in contrast 1o Britain’s, and a vast array of this work points to the success of the
chemical, and especially the dyestuffs industries in which she dominated the 'market.” The
impact of the German chemical industry was indeed substantial. However, Britain also had
a number of successes in newer industries such as bicycle, soap, food and drink and
telegraphic equipment manufacture and also had a growing service sector.’*  Although
Britain did not dominate a large industrial sector such as the chemical industry, she played

a part, if indeed a smaller scale one, in a wider range of industries.™

Arguments in Britain’s defence have focused on her ‘early start’ in the industrialisation
process compared to her overseas rivals. This meant that increasingly British industry was
overburdened with old plant, techniques and methéds of production and that because the time
and cost involved in replacing stock was so great, Britain was unable to compete with the
growth rates observed in other countries. There was also less scope in Britain than overseas
to increase productivity through mobility of labour.”® Kirby disagrees with this assessment
claiming that Britain’s long expertise and accumulation of social overhead capital should have
made the adoption of new techniques easier, not more difficult.’® In addition, the ‘early
start’ theory cannot be applied to all industries, because not all industry had its roots in the .
early industrial revolution. The argument is not, however restricted to the timing of an
industry’s development, but also to a set of attitudes which developed during the early

industrial revolution, and were increasingly disregarded by entrepreneurs in later Victorian

Britain.



Walker contends that a conservative approach to change developed among late nineteenth
century industrialists, who in' many cases were the third generation to have control of family
businesses. Arguably, they became preoccupied with raising their social and political status
rather than taking a keen interest in their firms and continuing to innovate. This may go
some way towards explaining the stagnation of many of the industries which had been
dynamic in the early nineteenth century.”” Wiener terms this ‘third generation syndrome’
a ‘decline of industrial spirit’,'® which grew out of an increasing revulsion of materialism
and practical industry and an espousal of gentility and ’fair capitalism’, developed through
the public school ethic. Coleman points to the growing concern of middle-class businessmen
to send their sons to public school in order to gain a classical rather than a practical
education. The implication is that they were guided by considerations of status and not
business rationality.!® There are flaws in this argument. Firstly, there was nothing new
about ’gentility’. Rural, anti-industrial idealism had been in operation well before the
nineteenth century, probably in stronger form before the middle-classes had a political voice,
and yet Britain still industrialised.?® Thus to present a lack of industrial spirit as a cause
of late Victorian industrial decline is to overlook the fact that industrialisation occurred in
the face of far more massive obstacles. Secondly, to talk of a ’third generation syndrome’
is to dismiss the fact that many early industrial firms did not make it right through to 1913,
and that others were new, having been established in the late nineteenth century. Thirdly,
the records of early industrial firms still in operation by the First World War are uﬁdoubtedly

sketchy, and therefore an accurate picture of industrial conservatism is hard to construct.

Other bodies have borne the brunt of criticism for Britain’s poor economic performance.
The state has been accused of failing to take a leading role with regard to industrial
development, shown through a reluctance to adopt protectionist policies,?! an unwillingness

to invest public money in industry and a disinterest in regulating industrial output or
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organisation,? although it has been argued that the relationship between the state and 'private
industry had long been one of laissez-faire and therefore that the adoption of some of the
above actions would not have been deemed ‘rational’, or natural. A strong state lead in
newly industrialising countries such as Germany and the USA was more necessary, and more
acceptable, therefore it encountered less opposition than in Britain. It was not so much a
case of stéte intervention in such countries, as of the state leading industrial development.

In addition, there is no clear evidence that all British industries were in favour of protection.

Similarly it has been argued that the trade unions were unduly disruptive, and that working-
class militancy, strikes and obstruction to industrial change may explain the poor
performance of some industries in the late Victorian and Edwardian periods.® However, on
a crude statistical level, it appears that there were fewer days lost though strikes between
1899 and 1913 in Britain than there were in Germany. Mitchell found that around 111
million days were lost in Britain in contrast to approximately 120 million in Germany.*
If these strike figures are compared to the size of the labour force of each country, 17.3
million per annum in Britain and 23.8 million in Germany,> the impression is reversed and
it can be seen that Germany was, on a per head of the population basis, less militant than
Britain. However, the extremely high strike rates in Britain in 1912 where over forty million
days were lost undoubtedly skew these figures. If strike rates for the period 1900-1911 alone
are covered, a more representative account of British strike activity can be gained,‘ and it can
be seen that on average the German population engaged in strike activity more often than the
British.?®* However, the difference is fairly marginal, and does not prove that unionism had .
a more disruptive effect on industrial growth in one country than the other. A more
important question is whether trade unions intended to create disruption, or whether they
merely acted though genuine fear for jobs and loss of stability, which came through

mechanisation.” To accept the notion of ’intent’ is to suggest that conservatism was



somehow inherent in the British working-class and that there was a conspiracy against
change. Secondly, there is a danger in regarding high wages and standards of living as a
cause of economic depression,”® when in reality human wellbeing must be considered an
integral aspect of economic success. Keith Burgess has noted that the period of falling prices
between 1873 and 1896 created a rise in real wages, meaning that in general the population

was better-off than in previous periods.?

‘Average real wages rose by about forty per cent between 1862
and 1875. They sagged for a year or two in the late 1870s, but

were back to the old level by the mid-eighties and after that -
» 30 .

climbed rapidly’.

Data on wage levels and the cost of living have generally been extracted from trade union
records, which were far from representative of the whole of the working class in the period
1870-1914,% given that during the 1870s only around four per cent of the working
population were trade union members, a figure which had risen to around seventeen per cent
by 1911.32 Thus, a minority of the workforce were represented by trade unions, were
generally male, skilled trade workers and thus more affluent than women and unskilled
workers for whom the average standard of living was much lower. In the late nineteenth
century, women earned as little as one third to one half of the value of male wages.®
Thus, the improvement in real wages that Burgess outlines may not have affected all
workers. However, the low rate of union membership does imply that any notioﬁ of labour
as a threat to industrial output must be considered sceptically. Recently, Charles Feinstein
compiled a revised average money earnings index which allowed a large margin of error for .
non-unionised industries, for the period 1880-1913. The outcome of his study was that
~ average earnings indeed increased by forty one per cent between 1880 and 1913.3* So it
seems that the economy did succeed in raising the quality of life for the majority, although

for those suffering from unemployment or the uncertainty of casual labour, the standard of
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living improved less markedly.*®  The rise in average living standards was a positive
feature of British economic performance, which should lead to some reinterpretation of the

view that the economy was in depression.

Finally, it has been argued in dépth, that British industry in the late nineteenth and early
twentieth centuries was starved of finance, not just by the state, but also by the banks, which
unlike those in Germany had low levels of linkage with industry.’® One of the reasons for
this was a preference for investment in overseas assets which gave higher rates of return than
British industrial investments.” This debate need not be outlined in full here as it is
detailed and lengthy.3® HoWever, along with a range of other causal factors, many of which
héve already begn outlined, it contributes to an understanding of why the British economy
slowed down after 1873. It appears that there is no monocausal explanation for this trend. -
However, arguments that British technological developments were backward, that industries
were antiquated and that businesses were resistant to change are common, and tend to be tied
in with the issue of Britain’s poor provision of scientific education and technical training; and
subsequent lack of highly trained individuals, capable of enhancing economic performance.
The following section considers in detail the impact of education and training on economic
performance and exposes a somewhat neglected feature in this debate, the availability of
education and training for women and the effects of female skill and expertise on economic

development.

EDUCATION, TRAINING AND THE ECONOMY

At various points from 1870 onwards, education and training became matters of national
concern for Britain. An early example was Britain’s poor performance in the Paris

Exhibition of 1867 where her position shifted from the first place held in the Great
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Exhibition of 1851 to ninth place.* A succession of Royal Commissions began to identify
a lack of education in new technological methods as a possible explanation for this poor
comparative performance in 1867.° Another reason for growing concern over education
was Britain’s changing industrial structure.* Firms increasingly required personnel trained
in new technological methods because newly developing industries such as chemicals, light -
engineering, pharmaceuticals and plastics were based on more ’scientific’ modes of
production than the staple sector. Particular concern was expressed over training in these
methods, because Britain appeared to be léggmg behind other countries in her development
of such industries. 1900 was also the height of the Boer War, and Britain’s poor
perfofmahce led to discussions as to whether her supply of people trained for military and
strategic purposes was sufficient.” The contemporary view that education in some way
influenced economic growth, along with the subsequent writings of many historians on the

subject, suggests that it is an area worthy of attention.

A good deal of the literature on education and economic performance focuses on university
education in the period, and students §tudying science degrees. Albu, for example, in his
stqdy of the engineering industry. claims that the number of graduates was lower in Britain
than in Germany.* Similarly, Alter shows that the number of students in German
universities was high in comparison to Britain.* By 1911 70,183 students were enrolled
at German universities, compared to only 28,000' in Britain.* However, there are problems
associated with carrying out a head count of the number of students in German and British
universities without taking into account the difference between the population sizes of each.
country. If these figures for university attendance are compared to the population size.s of
their respective countries, ’the difference is quite slight. In 1911, the German population
stood at over sixty four million,* of whom university students comprised 0.11 per cent

whilst the combined total of all British countries was over forty six million,*” of whom



university students accounted fof 0.06 per cent. The proportion of university students based
on the populations of England and Wales alone® was 0.08 per cent. Germany thus had the
lead, but a smaller one than originally appeared to be the case. Importantly, in both
countriés, university students accounted for a tiny proportion of the total population, and thus

perhaps too much effort has gone into outlining Britain’s deficiencies in this area.

University education was not the only form of training in technological methods in late

nineteenth century Britain, although it has frequently been given precedence in the literature.

This, it seems, is because, it can directly be compared with Germany, the USA and other

industrial nations, and therefore easily criticised. Sanderson, for example, makes a good

«case for the importance of education per se, but does not adequately ¢xp1gin why university

education was particularly important over otﬁer forms of training.* Sidney Pollard has

claimed that a large amount of theoretical scientific education was in fact not relevant to the
4day to day needs of industry, although with effort from both graduates and business

leaders, scientific knowledge could usefully be applied in highly skilled and technical posts. |
The universities should not be dismissed, as they undoubtedly played an important role in a

whole range of educational activities, not just technical and scientific. Saul presents a long

list of British ’successes’, for example the modern red brick universities which were built at

the turn of the century, the setting up of the Imperial College of Science and Tecﬁnology in

1907, and the role of key pioneering individuals within the universities, such as Henry

Roscoe at Manchester University who became a close competitor of the German universities .
in chemistry.>® Sanderson has shown that the developing civic universities such as

Sheffield, Birmingham, Reading, Manchester, Liverpool and Southampton were built on

industrial capital, drew large numbers of their students from the industrial classes, and

especially in the cases of Birmingham, Manchester, Sheffield and Liverpool, focused on

I
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technical and industrial training. Interestingly, as later evidence will show, women
comprised significant proportions of the student bodies of these universities. It is because
so much literature has focused on the work of Oxford and Cambridge, he argues, that an
image of a ‘lack of industrial spirit’ has been portrayed. David Edgerton agrees, suggesting
that the work of writers such as Martin Wiener and Correlli Barnett have failed to compare
like with like by focusing on Oxbridge in Britain and the Technische Hochschulen in-
Germany: ‘The contrast is vivid: Oxbridge turns out public servants; the Technische
Hochschulen turn out engineers’.’> Each type of institution was set up specifically to
achieve these objectives. Thus a direct comparison of the two is of limited value. Women
comprised a much smaller contingent at the old universities. This was partly a result of
restrictive policies such as the refusal to award women degrees until 1920 at Oxford and
degree titles until 1923 at Cambridge. At the latter, women did not gain full membership
before 1947. However, at both universities women could sit their degree examinations frorh
the 1880s, thus gaining a degree in all but title. It was also because Oxbridge housed a small
ﬁumber of women’s colleges which in turn each accomodated a small number of women.
Women who wished to gain a higher education thus often had to turn to the newer

universities.

Fox and Guagnini contend that even the image of the Technische Hochschulen as the epitome
of technical training is not accurate. By the turn of the twentieth century, tﬁey argue,
German industrialists were bemoaning the poor trairxjng in industrial techniques gained by
scholars at'the Hochschulen. Similarly in France, the curriculum of the Fcole Polytechnique, .
praised as a school of engineering, was dominated by pure mathematics. Only thirteen per
cent of students took up industrial careers whilst seventy four per cent entered the army.
Fox and Guagnini thus argue that mathematics and the physical sciences could be equally as
unfavourable to industry as the classics.”® Further flaws in the view that German education
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was more applied to the needs of industry than the British system have been exposed by Peter
Lundgreen and David Edgerton® but need not be outlined in detail here because the
intention is not to demonstrate the superiority of one nation over another. Indeed, this
chapter will demonstrate that Britain had a unique education system which needs to be
explored in its own right, and should not be considered inferior or superior to the types of
education which were common overseas. Neither is it the purpose of the thesis to compare
the position of British women in education with that of women in other countries, althéugh
it has been recognised that women gained earlier access to universities in Britain than in
Germany and France® although provision in the USA was generally superior to that in
Britain.®®* The praise which has been awarded to German universities by a number of
historians is thus evidence of an androcentric view of education and training'. Given that
women could not matriculate to gain university places until the turn of the twentieth century
in Germany, it is curious that so many accounts have pointed to the superiority of German
over British universities, where women were able to enrol as undergraduates as early as
1878. Women’s experiences it seems, are regarded as peripheral in studies of education and
training, especially when the discussion deals with the links between the former and industry.
The following chapters will show that women had more than peripheral involvement in

British universities, and thus that they should not readily be dismissed.

There were varying techm'cal institutions which fell outside the university system 1n Britain.
The mechanics institutes, which were privately operated until 1852, when "th‘ey were placed
under the Department of Science and Art, the City and Guilds Institute which was responsible .
for a large percentage of examinations in technical subjects, and later the emergencé of
technical colleges, many of which took over from the old mechanics institutes and were
brought under local authority control.’’ -Most of these institutions offered courses at

different levels on a day and evening basis, with the newer technical colleges offering a
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growing number of full-time courses. The greatest criticism of such institutions is that they
were organised on a piecemeal basis with no cqherent policy and that the level of education
they offered was inferior to that of the universities. Michael Argles has shown however, that
from 1870 onwards there was a growing awareness of the needs of technical education, and
that between 1881 and 1902: ‘The cause of technical education in Britain made more rapid
strides forward than it had done in any period so far’.*® In contrast to other writings, he
presents the view that state initiatives increased, more money became available for education
and local authorities began to promote its importance. As evidence, he points to the growing

amount of legislation which dealt with technical instruction in this period.

The 1881 Royal Commission on Technical Instruction produced a set of recommendations
on the role local authorities should play in providing grants to technical colleges, and the
level of training that prospective teachers should receive. This, made possible the passing
of the ’Technical Instruction Act’ of 1889, which enabled local authorities to raise a penny
rate in support of technical education.”® At this stage the legislation was only permissive,
however it signified a growing political awareness of the importance of technical educétion,
and as Sanderson has shown, 160 towns complied with the legislation.% The Local
Taxation Act of 1890 gave authorities the option of using *whisky money’ obtained from the
customs and excise duties to promote technical education locally. Again, this was not
mandatory, but Argles notes that by 1892, the London technical education 50ard was
diverting whisky money to local colleges quite substantially.®® The notion that the British
educational system was ad hoc and decentralised may be true, but according to Fox and .
Guagnini, bofh France and Italy experienced a similar lack of centralisation and central
.funding for education. Local initiatives in both countries however, were significant, with the
French provinces and towns such as Turin and Milan 'setting up technical and engineering
schools indépendently of central government.®? The tendency of British technical schools
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to be organised on a local scale should thus not be seen as particularly unusual or as

synonymous with educational failure.

The new polytechnics, developed in the 1880s, were also of key importance in the movement
for technical training. Unlike the universities, these institutioris developed from a primarily
technical base, many being extensions of the mechanics institutes and technical college;s.
Although the polytechnics did not have the same prestige as the universities, the level of
education they offered was high, although they did not begin offering degrees until well into
the twentieth century. Unlike most universities many of their courses were vocationally
adapted to the needs of indﬁstry, providing courses in technical instruction, and crucially a
lafge proportion of their students were fgmglé,“ demonstrating that women were not
attracted only to non-vocational education. They also acted as recreational clubs, primarily .
to those of artisan and lower-middle-class status, thereby offering educational and social
opportunity to a wider sector of society than the universities. Speaking of the growth of

London polytechnics by 1904, Sidney Webb stated:

‘The typical London polytechnic is an institution .... for the
provision of instruction, recreation and social intercourse, for
young men and women of the wage-earning and "lower-
middle" classes’®

In addition £o .education and training provided in institutions, Britain was renowned for
“training which -was carried out ‘on the joB’ ,55 in the workpl;ce: M A lzarge' number of
commentators have judged in-firm training and apprenticeship systems as an explanation for
Britain’s conservative attitude towards technical education,% viewing such methods as a
hindrance to development, rather than as an integral part of the education system:

‘The ‘rule-of-thumb’ methods and ’practical-tinkering’ of the
pioneering phase of the Industrial Revolution were the curse of
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large sectors of British industry, and they went hand in hand

with increasingly outmoded forms of industrial organisation,

based on small-scale family firms or partnerships’.’

This assessment may be somewhat flawed. ‘On the job’ training should not be described as
a cause of educational failure, simply because it was different from the style of education
which was operated overseas. Thus, Britain can, to a certain extent, be treated as a 'unique
case’ with direct international comparisons being ipappropriate. Education was used as part
~ of a drive towards industrialisation in Germany and the USA whereas the British écononiy
was at an advanced state of industrialisation, and therefore its emphasis on training was
different. ‘On the job’ training was often »in the form of an apprenticeship, which according
to Bernard Elbaum provided an excellent preparation for industrial work. He argues that the
apprenticeship system was advantageous to Britain, and that the USA was weakened by
failing to develop this aspect of in-firm training, and therefore had no (-:hoice but to develop
mechanical methods of production. His is one of the few articles which places company
training at the centre of the discussion and assesses other countries’ performances in relation
to it. He argues that both the employer and the young worker benefited from the
épprenticeship system in Britain. The firm gained ﬁnaﬁcially, and the worker endured an
initially low wage as a sacrifice for gaining greater skill and experiencé. The system also
enabled young working-class males to fulfil their expected social role of subsidising the
family income, whilst gaining skill and experience.® A full-time course in an-institution

did not provide this benefit.

He recognises the problem however, that young workers often became ‘tied’ to one firm and |
therefore became vulnerable to exploitation by their employers, although the indenture system
provided legal protection against this occurrence, and when an apprentice gained his or her
‘lines’ on completion of training, work prospects expanded significantly. Elbaum alsc notes

that apprentices were no more likely to suffer low wages and poor conditions than other

! .
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youths at the turn of the century, and therefore as a short-term hardship, the apprenticeship
system presented a sound basis for industrial training. The gender specificity of the
apprenticeship system meant however, that British women were disadvantaged when
attempting to gain technical training. The impression is that few women secured
apprenticeships. However, as Joan Lane has pointed out in her study of technical tfaining
in Coventry and the Midlands, girls names were not included in the city’s registers, in which
apprentices were registered, because they were not eligible to vote before the First World
War, and thus they were simply not enumerated.® The impression that few girls were
apprenticed may thus be more apparent than real. - It is commonly accepted that if women
wished to be trained they normally had to attend an institution to do so. Their treatment in
the various educational establishments of the pre-war era will be discussed in detail in the
next chapter.”® The advantage of considering education provided in institutions is that
records of women’s roles are less commonly obscured, and thus that meaningful comments

about their participation can be made.

The general impression one receives when reading. histories of education and training is that
women played a marginal role, especially in technical and scientific subjects, which are
believed largely to have been a male preserve.”” Michael Sanderson has pointed out that
of the small proportion of women who did study science and technology, the number who
later embarked upon careers in industry was even smaller. Talking of the birth o% women’s
colleges in London he states:

‘And yet these developments ... had little impact on the

relations of the universities and industry before 1914 ... There

is no trace of industrial motives behind the setting up of the

women’s colleges (although) some did receive financial help
from industrialists.’"
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If the view that female participation in higher education was low, especially in science and
technology subjects is accepted for the moment, although it will be challenged later, some
explanations need to be offered. It can be alleged that firms were unwilling to train women
- for technical positions or to open up apprenticeships on a large scale, because women were
seen as short-term members of the work force, who would marry and leave work to have
children, therefore long-term training was inappropriate. Women were regarded as
physically weaker than men and therefore not capable of participating in some branches of
engineering, although this argument did not prevent the employment of women in the textile
factories, nor in the sweated industries of the late nineteenth century.” In addition, because
women were not considered to be family ‘breadwinners’, their wages were regarded as
secondary to male earnings, hence highly paid careers, or work which required training was
seen as unnecessary and a waste of resources. This helps to explain why so many women
were constantly confined to poorly paid work, with little chance of promotion. Alternatively,
educational establishments may be taken to task for making access difficult for women,
especially'in department’s of science and technology. Even in the apparently egalitarian
University of London, where women were adrnitted as undergraduates from 1878 and in the
new civic universities such as Manchester, Leeds, Sheffield and Liverpool, which admitted
women from the outset, access to faculties of science was often restricted to men initially,™
thus reducing women’s chances of gaining science qualifications, and encouraging more to

study arts courses which were less selective.

Finally, it ﬁas been argued that women themselves avoided eciucation and training which had .
vocational gpplications. When they did decide to study, it is said that most had a preferénce
for classical and arts subjects which added to a woman’s list of ‘accomplishments’ and graces
and thus enhanced her social status and chance of meeting an eligible marriage partner.

Dyhouse has demonstrated that of the first generation of university educated women of the
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late nineteenth century, a fair number were ‘ladies of leisure’ seeking single classes fo raise
their levels of cultural appreciation.”” Alternatively, assuming there was a low level of
demand for vocational courses, this may have arisen because women were aware that careers
‘in industry were hard to come by, and that following a course of study in science or
technology would merely lead to frustration in achieving long-term goals. Thus, they might
have studied arts courses, not because they were non-vocational, but because they offered a
range of skills which could be used in various professions, not least teaching, in which there

were fewer obstacles.

The following chapters will consider, firstly the extent to which women participated in higher
and further education, especially in science and technology, and secondly whether their
decisions regarding which courses to study were self imposed or whether restrictions
preventing women from participating in ceftain disciplines meant that they were directed
towards ‘approved’ subjects. It is very easy to draw the conclusion that women in late
nineteenth century Britain gained a fairly minimal level of scientific and technical education
and training because so little has been written on the subject, especially with regard to
technical training for women, within or outside the firm. There is some literature which
considers the provision of scientific and technical education within institutions however.
Roderick and Stephens for example, have shown that the Liverpool technical iﬁstruction
committee supported classes for women and girls by 1902, by offering a grant of £385.7
In comparison to the £2,100 made available to technical instruction centres for workmen this
was a small figure. It may also be atypical because Liverpool had an especially pioneering -
education authority. However, their information shows that careful research can highlight
where changes in opinion and strategy were occurring, and that more work needs to be

carried out to gain a complete picture of women’s position. '
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MacLeod and Moseley, in their account of women at Cambridge University argue that false
assumptions have been made about women’s rqle in higher education, based on.generalised
and incomplete research. In particular, they recognise that women who studied sciences are
frequently forgotten or undiscovered, and that this gives an impression of a low level of
female involvement.”” At Cambridge, between 1880 and 1910 this was, to a certain extent,
true. Women comprised just over eleven per cent of students studying natural science
triposes whilst in history and moral sciences they accounted for twenty two and twenty three
per cent respectively. In languages, women made up over fifty five per cent of the student
body. Across all subject areas, their rate of participation was 15.6 per cent, a relatively low
level of participation, and sciences attracted a smaller proportion of women than the
average.”® In addition, MacLeod and Moseley indicate that few female natural science
graduates from Cambridge entered industrial careers after completing their studies. The
majority became teachérs or medical workers of some kind.” The findings from this case
study imply that women were under-represented in technical and scientific subjects in the
_ universities, a feature which is supported by evidence from Oxford. Janet Howarth has
shown, for example, how Professor Vines, a botany lecturer refused to accept women
students after his appointment in 1888 unless they were guaranteed to obtain a first class
degree.® The likelihood of a student being a definite candidate for a first on enrolment was

fairly slim, and thus this regulation effectively barred women.

It is not disputed that there were restrictions on female study in Victorian Britain. However,
other universities such as the University of London and the newly emerging provincial -
universities had more enlightened policies and attracted higher levels of female sciénce
students, a point made by MacLeod and Moseley,® although, as previously stated, even
these universities did not all admit women to sciencé classes from the outset. Perhaps
because linie research has highlighted the achievements of women in science education, there

1
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has been a lack of interest in their later occupations and achievements in the labour market.
The following chapters attempt to redress this, by bringihg to the fore a number of women
Who gziined scientific and technical education and training, and tracing their post-graduate
activities. Given that British industry allegedly suffered from a deficiency of well trained

individuals, it will be interesting' to establish how these women used their qualifications.

It is generally accepted that between 1873 and ~1913 women’s role in the labour force was
secondary to' that of men, both in quantitative and qualitative terms. Mitchell has shown for
example, that the total number of women involved in economic activity was less than half
the male figure for all years between 1871 and 1911.% In addition, the types of occupation
iﬂ which women clustered tended to be different to those of working males. It should be
stressed however, that the census information before the First World War and afterwards,
undercalculated the number of women in the workforce, excluding in particularbthose who
worked in family businesses, and engaged in temporary, part-time and casual work. Such
areas of employment were often an irﬁportant sourée of income for married women.®

“There is a growing body of evidence which indicates problems

with the recording of the work of women in the censuses.

Women often worked on a casual or part-time basis and this

labour frequently does not appear to have found its way into

the returns as an ‘occupation’.%
This discrepancy is demonstrated in Morrison-Low’s account of women who woriced in the
scientific instrument trade in the nineteenth century. Many women kept the books in family
firms, continued businesses after their husband’s death, and there is even evidence that .
women were the driving force of some businesses, but that their firms operated under the
name of a husband. Such women have been ‘hidden from history’ because they are not
'enumerated in the censuses after 1881.% A further problem is that the category ‘indefinite’
in the 1881 census covered unemployed males and ‘loafers’, but women who were general
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labourers, shopwomen, assistants, apprentices and machinists. These women were certainly
not inactive, but neither were they classified as ‘employed’.® Pat Thane states that of the
women who were .enumerated, something in the region of two million worked in domestic
service in this period.®” This is borne out by the census returns which indicate that
‘services’ accounted for virtually fifty per cent of female labour on average between 1871
and 1911. The male average was only just over nine per cent.®® It seems that the vast
majority of these female service workers were domestic rather than professional although
new forms of service employment were developing as areas of work for women in the late
nineteenth century. The other major employer of women was manufacturing industry,
especially textiles, although as Deane and Cole note, women tended to work in positions
. which held little chance of promotion and were deemed ‘unskilled’, rather than in highly paid
or technical posts.®® Addressing the rise of those employed in domestic service from 1.8
million to 2.6 million between 1871 and 1911 they state:

“The fact that such a high proportion of the working population

remained in this relatively unproductive occupation set certain

limits to the rate at which average overall productivity could

expand before the Second World War.’®
Thus, they propose a link betwéen poor economic performance and ﬁnder-uiilisation of.
labour and especially female skill. Howéver, they undervalue the ‘supportive’ role which
so many women played in the economy, and it is aiso incorrect to imply that all female
service employment was domestic work. A wide range of professional services were
developing between 1871 and 1911, in which Qomen were gradually becomipg involved.
The female clerical labour force rose from five per cent to eleven per cent of the total
between 1891 and 1901, and the number of female nurses, teachers and shopworkers also
increased.”® However, few women worked in managerial positions. Jobs of authority were
still very much a male preserve, although women’s influence in commerce and finance was

increasing throughout the period. Of the total number of men and women who worked in

/ .
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commerce, women accounted fér only 2.3 per cent in 1871, but 17.5 per cent by 1911.%
- Women’s overall participation was thus growing significantly, although in absolute terms
their presence was still small. The categorisation of occupations in the censuses often
obscures the true nature of the work which some of these women undertook. It has been
shown, for example, that ‘service’ employment incorporated a range of occupatioﬂs from
domestic to clerical work. Similarly, not all who worked in the manufacturing sector were
manual labourers, others may have been technicians, engineers or scientists. Chapter five
offers some insights into the careers embarked upon by a highly educated group of women
with scientific and technical qualifications, and aims to establish whether they were able to
procure skilled or professional employment which was fitting to their abilities, and
advantageous to the economy. Firstly, the:position of women in education and training
before the First World War will be considered through detailed studies of University College
London and the polytechnic at Regent Street, and a specific focus on women who studied
'science and technology. Before the findings of these studies can be discussed, a general
outline of women’s position in society in the late nineteenth and early twentieth centuries and
a more detailed discussion of their experiences in éducation will -be presented, to provide a

context for understanding their levels of participation at U.C.L. and the polytechnic.
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NOTES TO CHAPTER ONE

For a summary of literature on the alleged ‘mid Victorian boom’ see: R A Church
(1975), introduction. Church himself argues that the concept of high prices and
prosperity between 1853 and 1873 is problematic. Whilst raw materials rose in price
quite dramatically, semi-manufactured goods such as cloths and yarns were far less
volatile. Also, price inflations were very dramatic at the beginning of the period,
1850-57, and the end of the period, 1870-73, which has created an impression of a
long ‘boom’. The surge in prices up to 1873 has also made subsequent economic
performance appear worse than it actually was, pp. 13-16.

K Burgess op.cit, p. 254. For a detailed discussion on the significance of growth,
see: D H Aldcroft (1964), p. 113; K Burgess (1988), pp. 254-5; R J S Hoffman
(1933), pp. 77-9; W P Kennedy (1982), p. 106; M W Kirby (1981), pp. 2-3; W B
Walker (1982), pp. 19-20; R C O Matthews, C H Feinstein and J C Odling-Smee
(1982), especially introduction.

R C O Matthews (et al), op.cit, p. 22 and p. 31.

For a detailed impression of the uses of different growth measurements see: D H
Aldcroft (1964), p. 124; N F R Crafts (1986), p. 63; W B Walker (1982), p. 20; R
J S Hoffman (1933), p. 78.

D H Aldcroft (1964), p. 124.
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CHAPTER TWO: WOMEN, SOCIETY AND EDUCATION BEFORE THE
FIRST WORLD WAR

THE SOCIAL CLIMATE

The late Victorian period has sometimes been portrayed as an era in which little progress or
social advancement was made by women,® essentially because most studies of ‘emancipation’
have focused on the battle for the right to vote. The Women’s Social and Political Union
(W.S.P.U.), with its militant suffrage campaign, normally portrayed as the organisation at
the forefront of the women’s movement, did not emerge until the early years of the twentieth
century, and therefore it has been contended that the late nineteenth century was an
‘undynamic’ period in the history of women. However, Barbara Caine has argued in contrast
that the last decade of the nineteenth century was a ‘watershed’ rather than a period of
stagnation, with a growth in female employment prospects, increasing numbers of women
in universities and gradual involvement in local government.> Even though women had not

yet secured the vote, they were certainly making strides in other areas of social life.

The period 1870 - 1913 was also. one of falling population growth, which Banks attributed
to a decline in the number of births at a much faster rate than £he fall in the number of
deaths.® The birth rate declined from 35.5 per thousand of the population between 1871 and
1875 to 29.3 per thousand in the period 1896-1900. Anderson also recognises thét the birth
rate declined between 1870 and the 1930s, so that the number of births pef woman fell from
around six in the mid nineteenth century to little more than two by the early twentieth .
century.® The causes of this decline in population growth have been debated by many,‘ for
example, Banks,® Baines’ and Anderson.® Irrespective of the causes however, the result
of the decline in family size was that women, in theory, had greater freedom and more time
to devote to non-domestic activities such as education. However, Anderson has. shown that
I
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a parallel fall in child and infant fnortality rates from the late nine£eenth to the early twentieth
centuries meant that more children wére surviving to adulthood. Thus although women were
bearing fewer children, the number of dependants for whom they had to care remained very
much the same as in earlier periods when women gave birth to large numbers of children but
saw a number of them die before they reached the age of five. As Anderson stateé: ‘The
benefits to families of falling family sizes can thus be exaggerated’.’  Nevertheless,
women’s health, undoubtedly improved by spending a smaller 'proportion of their lives
carrying and giving birth to children, and in addition they were able to concentrate fewer
births into a smaller number of years early on in their married lives. Thus the years for

which they were engaged in the care of infants was much reduced. Higher levels of male

than female emigration before 1913 also increased the proportional presence of women in the

population and meant that more women remained single and experienced a need to be self

sufficient and independent.°

An interesting trend of the last quarter of the nineteenth century, was the introduction of a
number of journals and pamphlets which gave advice to women on many areas of life,
particularly education and employment.'! Women, it appears, were presented with a wealth
of information and encouragement regarding the pursuit of careers and profeséions, which
must have encouraged many to lead iﬁdependent and fulfilling lives. In the Englishwoman’s
Yearbook of 1900, Margaret Bateson stated: |

“To declare that until recently there have been few opénings for

women’s employment is one of the commonplaces of statement.

I shall not repeat the declaration, for I consider it

inaccurate’.!?

Bateson’s argument was that female employment opportunities had not broadened to the
extent perceived by the public, but that there had been an expansion in the amount of help

and advice given to women, which increased their awareness of opportunities available to

! .
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them. This is a further example of the broadening sphere of female influence in the late
nineteenth and early twentieth centuries, and shows that an assessment of this period as one
of minimal advance is misleading. However, although it is recognised by many historians
and feminists that opportunities for women were improving, more so in the field of education
than in other areas,® it was also the case that dominant attitudes towards women’s part in
public life remained hostile. June Purvis argues that in spite of female progress in some
areas, British society was essentially patriarchal, with an equilibrium between the sexes being

maintained by a notion of ‘separate spheres’ for men and women.”> Women were believed

to be suited to a life within the home, caring for husbands and children and managing their

households, whilst men were essentially ‘public’ beings, engaging in work, social and
political roles outside the domestic arena.'® The reliability of the ‘separate spheres’
paradigm has been questioned, and will be considered in more detail later. Social
relationships in late Victorian Britain cannot be explained only in terms of patriarchy, and
Purvis does recognise that the rhetoric of the late nineteenth century was dominated
specifjcaliy by. middle and upper-class males. Therefore, although in theory all women were
subject to a patriarchal philosophy, working-class women were affected as much by alien
middle-class ideals as they were by a specifically male agenda. The following discussion will
show that although the development of policy regarding women in education was often based
on considerations of gender, it also reflected social status. Women did not receive‘ the
treatment in the educational domain that they did purely because they were womeﬁ, although
this was sometimes the case, but also because they were middle-class or working-class
women. Each were not neéessar_ily offered the same routes and their experiences were not.

homogeneous.

The ideology of ‘separate spheres’ was not new in the late nineteenth century, but was given

moral and scientific credence by biological arguments and eugenicists. As early as 1848,

! .

29



Auguste Comte had argued that the roles of the sexes were fundamentally different, but also
that women were biologically inferior to men. This was illustrated by religious imagery
where in the Garden of Eden, woman had been created by man, and therefore was
subservient to him.!” Later, in 1867 Herbert Spencer in his work Principles of Biology
continued with this biological reasoning and emphasised the crucial function of women as
child bearers. Such views were used to demonstrate that a ‘public role’ for women was
inappropriate. Spencer highlighted education as an area of concern, arguing that any kind
of mental labour engaged in by women would induce infertility and inability to breast
feed.!’® Carol Dyhouse states:

‘Spencer’s "biological" explanation of sex differences was

premised on the assumption that human physiology was

governed by a "fixed fund" of energy ... Women had to spend

a major part of their energy in reproducing the species and this

lessened their capacity for psychic or intellectual growth.’!
Later, in his Principles of Sociology in 1876, Spencer argued that in addition to the

immorality of women entering education, any instruction which led them into careers in the

‘public sphere’, would be wrong, stating:

‘Any extensive change in the education of women, made with
the view of fitting them for business or professions would be
mischievous. If women comprehended all that is contained in
the domestic sphere, they would ask no other. If they could
see all that is implied in the right education of children ... they
would seek no higher function.’?

So women were discouraged in theory, by the laws of science, frorh entering education or
professional life. Spencer’s reference to public work as a ‘higher function’ demonstrates that
domestic roles, although portrayed as vital to the furtherance of the race, were inevitably
regarded as inferior to male activities. Thé rather extreme nature of the arguments of the

Social Darwinists and the disagreements which developed among intellectuals as a result, led

l .
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to a period in which they were ‘watered down’, although many, such as Spencer, adhered
to the principles of biological determinism. Th¢ attitude which emerged in some circles by
the early twentieth century was not so much that education physically damaged women, but
that psychologically it disinclined them from settling down, marrying and bearing

children.?! However, this view did not go unchallenged.

An article written by B L Hutchins in 1913 demonstrated that the critics of women’s higher |
education who believed that college life would ‘draw women away from matrimony and
motherhood’ were wrong. She argued that if educated women were compared to the whole
female population of Great Britain, they did indeed have a lower'marriage rate. Educated
women, however, tended to be drawn from the professional classes, and women from this
socio-economic background more commonly remained single than working-class women.
The article argued that up to fifty per cent of women from professional backgrounds never
married, a figure which was much the same for university educated women. Educated
women tended to have slightly fewer children per marriage than other women from the same
social backgrounds, probably a result of their later average age of marriage due to not
graduating until the age of twenty one, but educated married women were also less likely to
remain wholly childless. The article concluded that a university education was not‘ the cause
of lower rates of marriage and childbirth among upper middle-class women. The reality was,
in Hutchins’ view, that this sector of the female population, with or without educétion, was

less inclined to marry and raise families than the female population at large.?

Although eugenicists attempted to disrupt the movement for women’s education, it does not

appear that they had a wide influence. Lynn Gordon has shown that the families of women

contemplating a higher education did not always believe'or trust the views of these so-called

‘experts’. Many in contrast encouraged their daughters to gain a good level of education,
I,
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an opportunity which they had often not had themselves.?? Carol Dyhouse has also

-highlighted significant female resistance to the male Social Darwinists. In 1888, Emily

Pfeiffer published Women and Work in which she refuted Herbert Spencer’s claims of the
biologicéll inferiority of women on the grounds of poor evidence. Her own study described
a number of universify educated‘women, who had successfully given birth to and reared
children.?* Similarly, in 1887, Dr Sophie Bryant had shown that the experiences of women
who had been gducated disproved the views of many of the male medical profession that
women would not succeed in both securing higher education and maintaining a ‘normal’
family life.* Joan Burstyn argues that upper and middle-class women were increasirigly
frustrated by‘ the notion thét they should aspire to be ‘ladies of leisure’ in a domestic
en'virpnment, and in contrast sought professional careers. She regards the separate spheres
rhetoric of the late nineteenth century largely as reactionary:

‘Victorian insistence on the sanctity of the home and the

family represented an attempt to preserve those institutions
» 26

from changes already taking place’.

In addition to these attacks on patriarchy, the late nineteenth century witnessed a period of
expansion in higher and further education for women, which further suggests that
contemporary rhetoric was not always in line with practice. Indeed it seems that most
nineteenth century opponents of women’s higher education were attempting to prescribe a
‘correct’ form of behaviour amidst a climate in which women’s efforts to gain an education
were increasingly being met. They do not seem to have portrayed a realistic ‘image of

women’s position.
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EDUCATIONAL OPPORTUNITY FOR WOMEN

Educational provision for both working-class and middle-class women had gradually been
increasing from around the 1830s. Whilst the history of women in British universities is
fairly established, Elizabeth Bird has pointed out that insufficient research has been carried
out regarding women’s participation in adult education in the late nineteenth century.?” This
is possibly because adult education was a diverse field, which incorporated a wide range of
institutions and styles of teaching and thus that it is difficult to draw firm conclusions about
women’s role. Purvis focuses on four providers of adult education for working-class women:
Mechanics Institutes, Working Men’s Colleges, Evening Schools and the Women’s Co-
operative Guild.?® Thus her study is not comprehensive, but gives some valuable insights

into the nature of adult education for working-class women.

The Mechanics Institutes were a development of the early nineteenth century, which had
effectively had their heyday by the 1880s. Women were admitted to such institutes from the
1830s, therefore gaining early entry into the allegedly male world of adult education.
However the Mechanics Institutes have been criticised for not pursuing. their intended aim
of providing education for working class people and artisans, but'instead for attracting a
larger proportion of the lower middle classes. Purvis believes that the Mechanics Institutes
increasingly attracted middle-class women, and that when they were admitted, théy received
different treatment from their working-class sisters: ‘When both middle-class and working-
class women were educated within the same mechanics institute, each was offeréd a carefully .

distinctive educational route.’?

For middle-class women, this route incorporated subjects such as English, writing,
arithmetic, French literature and philosophy, whilst for working-class women, it covered

)

33



mainly practical subjects such és domestic science and needlework,' which Purvis argues,
woﬁld ultimately make them better housewives, but which also raised their cﬁances of
securing employment in an economic environment in which career opportunities for working-
class women were limited. The implication is that working-class women were subjected to
a gendered curriculum which provided little room for personal development. Joanna Bourke
exposes a weakness in this assessment, by showing firstly that the working and middle-
classes were not necessarily offered rigidly different types of education and secondly that
working-class women often approved of courses in domestic training. She argues that the
gradual unification of the education system up to the First World War sparked an attempt to
create a sense of national identity. Academic subjects such as history were used to foster a
sense of ‘national consciousness’ amongst all pupils, emphasising the importance of being
‘British’ rather than of being working or middle-class, male or female. The class divisions
in education can thus be overstated.’® It is also easy to assume that the introduction of
| domestic courses for women was a conscious attempt by middle-class educationalists to allot

a suitable ‘sphere’ to them.

Bourke outlines that in fact, many working-class women celebrated this move, viewing it as
a statement that housework was not ‘natural’ or easy, but a skilled activity for which training
was required. It enabled them to take new skills iﬁto their homes, and assume control of
household consumption and expenditure. Thus it gave them power.?' It séems that

women’s own feelings about the education they were offered are too often ignored. Patricia

Phillips also demonstrates that not all mechanics institutes merely reinforced domestic roles .

for working-class girls. Huddersfield and Bradford Institutes both offered the study of
physical sciences to mill girls as early as 1859 for example.> This is an interesting

indication that the notion of a ‘gendering’ of education in late nineteenth century Britain was
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not universal. The environment within Working Men’s Colleges however, does not appear

to have been so favourable. -

The Working Men’s Colleges, the first of which was founded in Sheffield in 1848, set out
to offer a more solidly working-class education. These colleges were permeated by the ideas
of Christian Socialism, and the, by then declining, Chartist movement.*® In Halifax, a
women’s section of the college was founded, but it was made explicit that the training was
to comprise only domestic subjects, although, as previously suggested, for many working-
class women, this was valuable training. Throughout the 1850s and 60s, more colleges
sprang up over the country, and women were normally admitted, if somewhat reluctantly.
Because of the small range and subordinate status of courses offered to them, women paid
a lower entrance fee than men, an advantage in financial terms, but an indication of low
duality education compared to that received by men. In 1855 the_ London Working Men’s
College was opened to women, but they were refused entry to general meetings, social and
recreationél chibs and use of the common room. This leads Purvis to comment that not only
were women disadvantaged through the curriculum, but also through lack of representation,

participation, inclusion in the full student life and in ‘formal decision making st‘ructures’.34

So, although education for working-class women increased through the working men’s
colleges, the courses they were offered were restricted to a small number oé domestic
subjects, and in addition there was a ‘hidden curriculum’ or a range of covert restrictions on
women wﬁich made their educational experiences -less complete than those of their male .
peers. The fact that these colleges retained the title ‘working men’s colleges’ further
highlights their androcentricity. However, a number of Science Schools were introdﬁced
from the 1860s which were funded by the state, followed a curriculum established by the
Science and Art Department and which had a large working and lower middle-class
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attendance. Girls studied physical geography, animal physiology and general biology in large
numbers at such schools, and there is also evidence that they took a range of other subjects,
from magnetism and electricity to geometry and even building construction.®® It is
inaccurate to suggest that all working-class girls were forced to study a limited range of
domestic subjects, and careful research into specific institutions has begun to show that

women’s experiences in adult education were diverse.

Another option for working-class women was to study at an Evening School. These were
often extensions of Sunday Schools which offered fairly basic instruction, mainly in sewing.
By the 1880s, they were gradually absorbed into the developing system of technical and
further education, which gained state funding after the Technical Instruction Act of 1889, and
Local Taxation Act of 1890.3¢ Allegedly, vocational courses which were offelfed to women
in this sector were limited to a narrow range of subjects such as domestic work, office skills
and cookery,” This is certainly the impression gained if one looks at the prospectuses of
the eveniflg séhools. Bird shows that at Bristol, classes in domestic economy, needlework
and dressmaking were offered only to ‘young ladies’ whilst all other classes were offered to
young people of either sex. The same was true of the polytechnic at Regent Street as chapter
four will demonstrate. On this basis, Bird argues, there was a ‘gendering’ of the
curriculum.® However, the women who attended Regent Street studied domestié science
and needlework quite rarely which suggests that they exerted their power of choiceb whenever
possible. A consideration only of prospectuses, and thus official preferences, does not
necessarily; give a full indication of the iypes of education obtained by women in the late .

nineteenth and early twentieth centuries.

Assuming, for the moment, that women did follow these prescribed educational routes, it

may have been that classes in domestic science and cookery provided women with training

/ .
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designed to make them better mothers, or domestic servants, which, as Bourke as Shown,
was often worthwhile training.* In contrast, office skills offered a means for lower-middle
class and artisan women to break into the ‘public’ world of business. Gladys Carpaffon has
argued that commercial training in late nineteenth century Britain was crucial to Britain’s
performance in the world economy, and that it cannot be separated from technical education
generally. The development of George Skerry’s correspondence colleges in the North of
England and Scotland and the Royal Society of Arts, which was open to women from its
outset, promoted the study of languages and marketing as well as office skills, and was
therefore relevant to Britain’s economic wellbeing. Women appear to have benefited more
than men from this development. The number of male office workers expanded five fold
between 1861 and 1911 whilst the number of women grew over five hundred times in the
same period, although the types of work engaged in by men and women were not necessarily

the same.* The Journal of the Women’s Education Union also defined ‘technical training’

in broad terms. Examples ranged from book-keeping and shorthand, to photography, wood
carving, telegraphy, hairdressing and dispensing.*’ A tendency to focus on a male
definition of ‘technical training’ has created an impression that women had little involvement
in this area of education which is not accurate. It is true, however, that the skil}s acquired
by many women, such as typing and shorthand, gradually became recognised as ‘female
work’, which carried low status in the eyes of some men, little chance of promotion and, for
clerks and secretaries, an average wage of only ten to thirty shillings per week,“’- whilst
- management positions within firms were reserved largely for men until well after the Second
World War.¥® However, compared to traditional female occupations, clerical work was an .
attractive alternative for many women which carried higher status and was more desirable

than trades such as domestic service or textile manufacture.
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Education in late nineteenth century Britain was not always ‘imposed’ on women. In fact
there are examples of education designed by women to suit their own needs. In 1864, a
separatist Working Women’s College was founded in London by Elizabeth Malleson, after
Acomplaints from working women that the education offered to them at the London Working
Men’s College was irrelevant to their needs. The women proposing the new college did not,
ideally, wish to segregate education in this way, but felt it was the only way forward given
their constant subordination within the male system.* The emphasis of this college was on
scholarly activity rather than on household training, and gradually the college began offering
courses in literature, history, Latin and physiology. By 1874 it had 250 female students.
This example of education provided by women for women shows firstly, that there was
demand for a broader education than that offered in the male colleges, and secondly, that
women did not simply comply with the dominant ideology. Many of the éourses offered at
this new college attracted middle-class women Who had less need of practical training than
working-class women but rather sought a liberal education. However, the college also
devoted a large portion of its curriculum to the teaching of the ‘3 Rs’,* and therefore
offgred an attractive alternative to the male colleges for some working-class women. In
addition, in 1874 the college agreed to allow male students to enrol, essentially because the
London Working Men’s College refused to amalgamate with the women’s college and the
founders wished women to have equal opportunity with men in a co-educational
establishment. ﬁntil the college was closed in 1901, women thus gained the oppértunity to
study a wide range of subjects, alongside men, such as geometry, bookkeeping, arithmetic
and writing.* This must have boosted the college’s attractiveness to working-class women .

who did not wish to train for domestic service.

A number of other organisations promoting education for women sprang up in the nineteenth
century. In 1867 the North of England Council for the Education of Women was

!
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established, paving the way for a number of local ‘ladies educational associations’ to emerge.
James Stuart was one of the first to lecture to these women on his circuit which included
mechanics institutes, co-operative guilds and ladies educational associations. Interestingly
he noticed a large working-class audience, both male and female.*’ This was to provide
the incentive for the birth of the liniversity extension movement,*® a development of the late
nineteenth century which was of key importance to many women, especially those of middle-

class status.

Middle-class women potentially had more opportunities than working-class women both in
higher or university educatibn, and further education. Provision for middle-class women
within further education establishments such as the mechanics institutes and working men’s
colleges has already been outlined, and in addition they participated in some educational
societies which were open to them from their outset in the early nineteenth century such as
the Botanical Society, Zoological Society and Entomological Society. The Linnaen Society,
Royal Microscopical, Royal Geographical, Chemical and Royal Societies amongst ofhers
however, were closed to women until the twentieth century. Women showed their desire to
be involved in scientific education through their campaigns to be admitted to the British
Association for the Advancement of Science, founded in 1831. By literally invading
meetings and lectures they were finally admitted in.1839. Nevertheless, it was an uphill
struggle for women who wished to gain recognition as serious students..“9 The
Englishwoman’s Review of 1903 claimed that by that date, only thirteen of fifty-one learned

societies admitted women.>°

The history of women in universities has undoubtedly received the most attention from
historians. This sector was out of reach for most working-class women, and men, simply

because course and, where applicable, residence fees were so high,”! thus universities
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benefited those of middle, and probably upper-middle income groups especially since state
scholarships to university did not become available until after the First World War, and even
then, very few were on offer. In addition, a number of girls’ high schools were established
by the Girls’ Public Day School Company (G.P.D.S.Co.) from the 1870s, which provided
a more academic curriculum for middle-class girls than other private schools of the day, and
prepared those of their students who wished to continue their studies for university.
Although the fees were more modest than those of many private schools, they were still in
the region of nine to fifteen guineas per annum, and therefore too expensive for moist
working-class families.?> A contemporary study by Gurney showed that the fees for private
schools were between £80 and £300 per annum, which were high enough to exclude some
middle-class girls.> Thé schools established by the G.P.D.S.Co. were modelled on Frances
Buss’ North London Collegiate School which was founded as a private school and then
handed over to trustees in 1870. They attempted to correct the fact that, according to
Gurney, in 1871 there were only 3,374 girls attending endowed grammar schobls, (the term
that she used to describe public trust schools) compared to 31,528 boys, because sons still
gained preference over daughters when it came to paying for an education, and because few
private benefactors were prepared to set up schools for girls.** The work of the
G.P.D.S.Co. and later the passing of the 1902 education act which increased the number of
non fee-paying secondary séhool places available to boys and girls, thus paved the way for
niore to ehter university at a later date. The combined force of improvements in schooling,
the opening of Cambridge local examinations to men and women on the same ferms after
1863, (which enabled girls to qualify for entry to higher education),” and the gradual
opening of university courses and eventually degrees to women made for-a period of

significant educational advance.

The first moves towards higher education for women came with the founding of separate
women’s colleges in London: Queen’s College in 1848 and Bedford College in 1849. Both

gained support from male educationalists, on the basis that they did not compete directly with
I .

"~ 40



male universities and colleges, 5ut rather‘c.)ffered a ‘good secondary’ level of education for
women who had not gained a thorough schooling.’® By the late nineteenth century, co-
educational institutions received annual government grants, but of the women’s colleges, only
Bedford was successful in securing state funding. Other women’s colleges opened later in
the century, many striving for recognition as university colleges. Westfield and Royal
Holloway College were developed in London in the 1880s, Girton and Newnham at
Cambridge in 1869 and 1871 and Somerville, St. Hugh’s and St. Hilda’s at Oxford between
1879 and 1893.5” These institutions had to bid for funding in a free market, often falling
well short of their targets. Although in theory, educationalists favoured single-sex
institutions for both men and women, they gave little practical support,>® especially to those
women’s colleges which ai;ned directly to compete with male establishments. Single-sex
institutions were favoured because it was perceived to be too difficult to educate both men
and women to the same level co-educationally whilst simultaneously observing sex-role
norms, a view which was shared by some female educationalists. Women’s colleges such
as Oberlin in the USA advocateci the separation of the sexes because female administrators
believed that male influence would be detrimental to the high social and moral standards held
by female students at that institution. The segregation of male and female education was not
necessarily an attempt to enforce traditional gender roles, but in some cases waé an attempt
to maintain a ‘positive view of womanhood’.”® On a more practical note, a significant
benefit of single-sex schools and colleges was that they provided a career structure for
women teachers, with promotion much more easily achieved than in mixed-sex educational

establishments. %

Not all women who went into higher education studied alongside other women in the absence
of men. Kelly has outlined the history of the University Extension Movement which
emerged in 1867 and provided summer schools, and weekend lectures for those who would

not normally qualify for entry into the universities. Those who gained in particular were

]
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women and skilled working-class men who traditionally had struggled to gain entry to
education of all kinds.®" In fact Jepson has claimed that the university extension movement
owed much to the women’s movement, in particular the North of England Council for
Promoting the Higher Education of Women, which in 1867 organised lectures in northern
cities, primarily for schoolgirls, to boost the education which they received at school, which
was often of an inadequate standard to prepare them for school leaving examinations.
Women respondéd eagerly to this opportunity. In 1888-9, two thirds of those who attended
lectures were female, the majority middle-class ‘ladies’ and schoolgirls, and during the
summer of 1896, of 653 students who attended the Oxford summer school, eighty per cent

were reported to be female.%

- Women also gradually gained admission to established male universities. An attempt by the
University of Loncion to respond to female demand for higher education was to set up special
examinations for women in 1866 in subjects which were believed to be popular and suitable,
such as lahguages, literature and history. This attempt was quickly abandoned when women
in contrast sought qualifications in the physical sciences, logic, mathematics and the classics,
showing firstly, an interest in non-traditional subjects, and secondly, opposition to separate
examinations which did not lead to dégree titles.* The result was that women were finally
enabled to enrol for degrees in 1878 at London, 1879 in Ireland, 1883 in Wales, 1892 in
Scotland and 1895 at Durham. In addition, the newly emerging provincial universities of the
late nineteenth century admitted women from their outset. This presents a picture of
increasing ‘opportunity for Women, and indeed many have portrayed an image of gradual .
acceptance, inclusion and diminishing prejudice.® However, it may be misleading to afgue

that there was a linear progression in women'’s higher education.
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Carol Dyhouse has argued that the new civic universities appear egalitarian when co‘mpared‘
to Oxford and-Cambridge, because they had higher rates of female participation and once
they received their charters, all admitted women. This was partly a result of the struggle
they faced to recruit students and therefore, as Dyhouse states that ‘they could not afford not
to enrol women’.% It is not clear however, that had these universities found no trouble in
recruiting men they would necessarily have been reluctant to accept women. Aside from
levels of female enrolment, it has been argued that women did not always gain equal
treatment once established. Many faced exclusion from social activities and certain areas of
the curriculum such as engineering, law and medicine, evén after supposed ‘equal access’ had
been achieved. In addition, as calls for women’s higher education were met in the last
quarter of the nineteenth century, and progress began, there were disagreements over the
function of that education. Not all feminist reformers would have agreed with the follo@ing
'views which appeared in various issues of the Journal of the Women’s Education Union of
1873. The author and editor of the journal, Emily Shirreff, argued that a sound education
in physiology, moral issues and social economy was important for womén, since all could

be applied to the role of wife, mother and household manager.®’

“This is a task for which every woman must fit herself, if she

would not perhaps some day, rue with bitter self accusation her

unfitness for the office to which nature herself has called

her’¢® ‘
Shirreff was a pioneer in the cause of women’s education, one of the original council
members of the G.P.D.S.Co., honourary mistress of Girton College and co-founder of the .
National Union for Improving the Education of Women of all Classes. Thus, these views
seem rather curious. Kendall suggests that an impression that women chose higher education

for domestic and cultural reasons may have arisen from their strategic emphasis on the

capacity of higher education to make them better wives and mothers in order to gain
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admission.®® One must remember that Shirreff was writing in 1873, before the opening of
established universities to women, and thus that she was attempting to gain public support
for female education, by appeasement if necessary. Rogers outlined that at Oxford, when
women were first admitted, certain subjects there were also deemed appropriate. Professor
Gardner believed that art and religion were suitable areas of study, fitting to women’s culture
and morality. Rogers argued that such statements were rather unusual, given that women
were excluded from divinity degrees and could not enter the ministry. She also expressed

doubt that many male artists would have considered their subject ‘feminine’.”

The statements of Professor Gardner and Emily Shirreff, although similar inl tone, were based
on quite different sentiment. Gardner’s views were broadly paternalistic whilst Shirreff’s
objective was to focus on female education as a means of cultural and moral betterment
which was relevant to women’s roles as wives and mothers in order to gain public
acceptance. Middle class commentators and especially parents, were often fearful of young
women gaining a higher education because it was regarded as a training for later
employment. A career in paid employment outside the home was perceived by many middle-
class families as an expression that their daughters had ‘failed socially’, especially if they
chose not to marry.” .For these reasons, the women’s colleges complied with social
conventions, to the extent that women students had to be ‘chaperoned’ on and off campus at
Cambridge. Emily Davies, who strongly believed that women should compete e(iually with
men in academic and professional life reduced her involvement with the women’s movement
in order to give a ‘respectable face’ to the founding of Girton and to secure public.
support.’”? Julie Gibert has shown however, that the Oxbridge conventions were "not
universal, and that at the newly developing civic universities, attitudes were much more
relaxed.” These universities develdped along differént lines, admitting women from their

outset, largely in order to make up student quotas. Many developed day training departments



for prospective teachers which received government grants after 1890, and attracted large
numbers of women. School teaching was one of the few professions deemed respectable for
middle-class women who needed td earn their own incomes, and thus the day training
departments, which after 1911 were offering three year deg'rees‘ followed by one year of
teacher training for women who wished to become secondary teachers, received less criticism

than standard university departments which allowed women access as undergraduates.”™

Cases of overt discrimination within individual educational establishments can always be

cited, with Oxford and Cambridge bearing the brunt of criticism and dominating the

literature.” At least as important, if less often noted, as illustrated by Dyhouse, was the

proliferatio'n of covert barriers within women’s higher education. She argues that women

had little power within educational establishments because almost all lecturers, governors and_
sponsors of universities were male. Maxine Berg has shown that at the London Scholol of
Economics (L.S.E.) however, women accounted for a significant proportion of the lecturing

staff,’® and it will also be shown later that a large percentage of U.C.L.’s science graduates

went on to pursue careers in lecturing after graduation. This seems to support the comment
made by Purvis, that the entry of women into university education in the late nineteenth
century meant that gradually they could compete with men more successfuilly in later
professional life.”” Fitch in 1890 suggested that a result of university education for women
was that the range of occupations which they coﬁld enter had broadened beyond school
teaching to include medicine, post-office work and de;orative art.”® However, the L.S.E.

had a larger proportion of female staff than other British universities, and although it was an
interesting example of significant achievement by educated women it was not necessarily.
‘typical’. Dyhouse comments that the reality was that:

‘Higher education altered the outlook of a small number of

middle-class women, but the lifestyles of the majority
registered little change.’”
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There is certainly a difference of opinion regarding the extent to which university education
affected the future work prospects of women. This has resulted partly from a lack of case
studies which trace the later activities of women graduates, a deficiency which chapter five
will begin to remedy. In addition, it should not be assumed that if some women did not
enter careers after graduation, their study at college was worthless. The fact that these
women had spent at least three years studying, perhaps residing in a women’s college,
developing their knowledge and forming important friendships meant that they had broadened
their experience beyond that of many other women from similar socio-economic backgrounds

in ways likely to affect their future lives.

The criticism that higher education for women had a tendency to be non-vocational or non-
liberating is based essentially on an appraisal of the women’s colleges, and particularly on
their founders such as Dorothea Beale of the Cheltenham Ladies College, and later of St.
Hilda’s college who saw education as a forum for encouraging discipline, Christian values
and genteel behaviour in ‘young ladies’, and not as a means of self expression or
. liberation.®  In contrast, Emily Davies who founded Girton College for women at
Cambridge, believed wholeheartedly in equal education for men and women. She was one
of the first advocates of the opening of degrees fo women,? and was: ‘convinced that they
(women) could secure the means of progress in no other way than by taking their place in
the system already devised by men’.8? The means of progress she referred to wa; the entry
to professions by women after graduation. Davies showed no signs of a desire to inspire a
leisured lifestyle for women after graduation, and as early as 1863 was campaigning for the .
entry of women into the medical profession:
‘The right to practice as a physician would be valuable as

opening the way for useful and remunerative employment to

those ladies who do not wish to be governesses or engage in

ordinary trades’.®
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In fact, Howarth and Curthoys.show that Dorothea Beale, was the only head of a women’s
college who opposed examinations and careers for women in the period, and advocated the
view that education should be personally developmental, but_ non vocational.* Dyhouse
points out that Frances Mary Buss, Miss Beale’s contemporary, who pioneered the North
London Collegiate School for girls, believed in a much more secular brand of education
which was designed to improve the employment prospects of middle class girls.* Thus it
seems that the image of the women’s schools and colleges as restrictive of female

opportunities was the exception rather than the rule.

Other writers have associated female schools and women’s departments in polytechnics and
mechanics iristitutes with traditional values and low levels of female empowerment because
a number of them focused on the importance of a training in domestic science and
housekeeping, rather than on accepted academic disciplines.®® At school level, working-
| class girls were obliged to study domestic economy from 1878 onwards which led to an
increase between 1874 and 1882 in the number of girls studying this subject from 844 to
59,812.87 The reasons for this policy were diverse. Some elements of the middle-classes
felt that working-class mothers, with few domestic skills caused a host of socigl ailments,
not least infant mortality. Thus, calls were made for training in domestic economy from
an early age. Others feared a fall in the qﬁality and number of domestic servants, and thus
backed a policy of training girls in domestic skills.¥ Interest in domestic scieﬂée filtered
up to higher education establishments, a well known example being the department of
household science for women at Kings College, London. Such developments have been
interpreted by some feminists as regressive.  Others however, have signified that the
development of household science as an academic discipline was progressive.  This view
will be outlined shortly. Sanderson suggests that at university level, out of sixteen
institutions, only three produced women who entered industry or business: Girton college,

one per cent of its students, Royal Holloway College, 2.6 per cent and the London School
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of Economics, thirteen per cent.* The implication is that women who attended universities
did so either for dilettante reasons and did not wish to carry out paid employment, or used
their qualifications in the public sector, and especially in the teaching profession. However,
Sanderson offers no definition of ‘industry’ or ‘business’, and in addition, a close look at his
sources reveals that in seven of his institutions, no pertinent data appears to have been
available, or no research was carried ou‘t for the period 1870-1914. Therefore, his
conclusion that women rarely entered industrial or business careers after their education is

based on rather flimsy evidence.®

Nancy Blakestad has argued that there is a danger of separating women who advocated the
reform of household science education, from feminists. Many writers have been criticised
for assuming that nineteenth century feminism concerned only those campaigning for equal
rights with men, overlooking those who believed in the difference between men and women,
and attempted to build upon that distinction.”

‘The crucial point ... is that it was not merely a matter of

women participating in male politics, but women infusing new

perspectives on what the concerns of politics could be.’*?
Here, she refers specifically to the advances made in the household science movement, where
both male and female reformers advocated the extension of this subject into the ‘public
sphere’, giving it new importance and credibility as a scientific discipline, which in@rporated
the fields of economics, sanitation, psychology, ethics and bacteriology. Lynn Gordon has
argued, oﬁ this basis, that a notion of ‘separate spheres’ in late nineteenth century Britain is .
too simplistic, and that: ‘in practice... the lives of Victorian men and women resembled
over-lapping circles more than separate realms’. This was shown not only in education, but
also in women’s public activities over issues such as moral reform and the abolition of

slavery and in their contribution to missionary work. In educational terms she refers to a
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‘progressive era’ in which there was a growth of ‘womens subjects’ such as soéiology,
sahitary science and home economics. The new approach was to highlight female
distinctiveness and moral superiority rather than equality based on a male agenda.”® The
development of the household science department at London University in the early twentieth
century, which later became the Kings College of Household Science in 1928, added prestige
to this growing philosophy and practice.** It is inadequate to suggest that the development
of household subjects merely suppressed women, and forced them to operate within a
patriarchal framework. In contrast, given that so many women spent such a large proportion
of their lives carrying out domestic duties, this movement encouraged public recognition of

their skills and roles.

However, there was a danger that, post-education, women who had been educated in
domestic science would agaiq be assigned to domestic careers, low pay and exploitation,
fuelling, in the long run, the traditional preferences of society and the economy. This was
not necessarily the case for women who had received a higher education in this field, as
shown by the emergence of a number of new professions in the late nineteenth and early
twentieth centuries in response to the existence of groups of women trained in new and
specialised areas. In 1893, the first female factory and sanitary inspectors and industrial
welfare workers were appointed by Asquith, then Home Secretary, as part of the Factory
Department. This placed women firmly in the ‘public sphere’ of govemmént work,
alongside male factory inspectors. The first two female inspectors were May Abraham, who
in 1895 became superintending inspector of a newly created ‘women’s section’ of the factory .
department, and Mary Muirhead Paterson. The ‘women’s section’ was developed entifely
on the initiative of the first women inspectors, to give them greater independence and power.

Needless to say, in its early stages, the scheme attracted much male opposition.*®
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In addition firms such as Levers at Port Sunlight, Cadburys at Bournville and Rowntrees at
York, which became famous for their ‘benevolent’ work appointed company welfare officers.
Rowntrees, as early as 1896, employed a professional welfare worker, Miss Mary Wood,
and by 1904 had seven social workers on its payroll and in 1906, Hudson Scott, a leading
tin box manufacturer appointed a ‘lady welfare woiker’ Eleanor Kelly.®® In 1913, the
Welfare Workers Association, later the Institute of Peréonnel Management, was founded,
giving profeésional status to this new female occupation.”” The view that household and
sanitary science and other ‘women’s’ subjects such as sociology subordinated women is
therefore questionable, and given that Sanderson recognises the growth of industrial welfare
as a female profession, his definition of ‘industrial work’ as something which was rarely

carried out by women is rather narrow.

The household science movement is criticised not just for its philosophy, but because it is
thought that women were ‘forced’ into this style of education. However, many women
avoided such subjects and aimed where they could, to follow alternative, or even
‘traditionally male’ options. This does not mean that they defined equality as participation
in the ‘male world’, but that they wished to choose for themselves what educational and
future career paths they might take. Mary Creese offers evidence that women dici not always
follow ‘gendered’ subjects, and succeeded in entering the supposedly male field of science
and research, often gaining prestigious positions. She demonstrates that there were a number
of women researchers who authored or co-authored one or more scientific articles in the late
nineteenth and early twentieth centuries, who originated primarily from . Cambridge,
University College London, the Royal College of Science, (which later became Imperial
College), Leeds and Bristol. She shows that, contrary to popular opinion, women made a

significant contribution to scientific research:
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“The university trained women who, from about 1880 onwards,

authored or co-authored an increasing number of original

research contributions have been largely ignored, and their

names are, for the most part, omitted from biographical

reference works and science histories.’*
Between 1800 and 1900 twenty four women published 118 geology papers, an average of
nearly five each, sixty seven women authored or co-authored 230 botany papers, over three
each, and thirty three women published ninety six articles in the chemical sciences, again,
around three each. Creese indicates that in each case, the majority of papers were published
in the last two decades of the nineteenth century as there emerged a new group of women
with formal university trail_ling.99 This is particularly well emphasised in her study of
women researchers in the chemical sciences, where she shows that in more than a century
between 1800 and 1906 women publishéd 178 articles, but that in the four years frofn 1907
to 1910 they published a further 149.!® It certainly appears, from her evidence, that
university education opened up new possibilities for women in the field of scientific research.
Some of these women held academic positions. Others however had to research outside the
traditional framework of the university department because of the difficulty faced in securing
posts ‘or gair.ling promotion. Such women often undertook substantial periods of unpaid
work, in order to gain later entry to the competitive field of research and academia. Not all -
succeeded in gaining paid positions, but many successfully researched and published articles
privately.'® This should not lead to an undervaluing of their work. As Mary & Thomas
Creese argue:

‘Rigorous application and intensity of commitment, qualities

that characterise ‘professional’ research, need not always be

associated with the holding of a full-time paid position’.'%?

The role of co-educational colleges and universities in offering this new range of options for
Women has rarely been studied, with the main criticisms of female education being aimed at
the women’s colleges.!® The following two chapters consider in detail women’s
participation at two institutions which offered education to both men and women from 1878
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in the case of U.C.L. and 1888 the polytechnic, and establish whether there were barriers
to women within these establishments, and if so, how women overcame these obstacles, if
at all. Particular priority will be given to women who studied scientific, technical and
vocational subjects given that so little has been written on their contribution in these areas,
and that we are essentially interested in the extent to which women used their qualifications
for later vocational gain. The first study is of women who attended U.C.L. in the period

1873-1913.
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British universities between 1870 and the outbreak of the Second World War. See
C Dyhouse (1995).
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CHAPTER THREE . SCIENTIFIC EDUCATION FOR WOMEN AT
' UNIVERSITY COLLEGE LONDON, 1873-1913

SOURCES AND METHOD OF RESEARCH

The data for this study was located primarily in the Records Office of U.C.L. and the
college’s manuscripts room. The Records Office housed both published and unpublished
material. The published sources were in the form of college calendars for each academic
year, which gave details of subjects offered, course content, numbers of students and
graduates, and for the period 1900-1913, details of the course upon which each student was

enrolled. Additionally, there were volumes of extracts from council minutes and annual

reports. The main, sources of unpublished material were the college fees books which.. .

consisted of individual records of each course upon which a student registered, bound by year .
and faculty. Each entry gave details of course cost, student’s address and in some cases,
age. In addition there were numerous faculty minute books, and professors’ fees books
which were bound volumes of course registers. For the period 1873-1881, these were

located in the manuscripts room.

Most of the information used for this study was. extracted from the college calendars, which
provided the basis for a quantitative study of women attending U.C.L. In each calendar
there was a section headed ’Students of University College London’, which listea all those
enrolled at U.C.L., whether studying single courses or attending as undergraduates. Some
were also studying for college certificates. These were awarded to any student who had.
attended five terms of consecutive study, and had successfully p.assed.l The students were
listed by name for each year either by their surname and an initial or by their full first and
second names. Almost all that were listed by full name were women, thus the decision was
made to regard all the initials as male students. This, of course, possibly underestimated the
L,
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number of women, because it was conceivable that some of these initials disguised female
names. The extent to which this was the case was investigated by double-checking with the
professors’ fees books. These were handwritten course registers which normally presented
student names in full. Therefore, by counting all the female names that océurred and
comparing them with those in the calendars, any discrepancies could be located. A sample
period 1873-1881 was chosen, as this process was too time consuming to complete a
comprehensive survey, and the fees books for chemistry were used. Only on one occasion
did a discrepancy occur. In the academic year 1878-79 a student was listed as Pamela
Purnell in the professors’ fees book and as P Purnell in the college calendar. This
demonstrated that the method of presentation used by the calendars tended to underestimate
the presence of women, although it also emphasised the general reliability of the calendars
as a source, given that student numbers were very large for each academic year.
| Nevertheless, the following rates of female participation should be regarded as minima. A
second problem was that there were some unusual or non-specific first names, which could
have been interpreted as either male or female. These were rare, but where there was any
uncertainty, the student was considered to be male. As with the previous method, the only
faplt was a possible underestimation of female figures, and therefore the credibility of the
argument proposed is not damaged. There is no question of an overestimation of the rate

of female participation at U.C.L.

From 1900 onwards, the calendars listed, alongside each student name, the department in
which that student was enrdlled, science, art or fine art. There was no such distinction.
before 1900, the most precise category being the faculty of arts, science and laws. The 6nly
means of discovering which were science students before 1900, would have been to consult
the professors’ fees books and count the names of every student enrolled on each science
option. The problem here was largely one of time. As there was no index to these
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professors’ fees books, and givén that many student names reappeared over more than one
academic year and also on various courses, multiple counting was almost unavoidable, given
that student numbers were in the hundreds for each academic year. The years covered in the
study of women science students are therefore 1900 to 1913 when the calendars provide a

clear indication of the number of students who were studying science subjects.

A further heading which appeared in the calendars was ’Graduates of University College
London’. The previous ‘student’ figures included undergraduates but also those who had
enrolled for single courses, some out of interest rather than for a qualification, others in
order to gain a college certificate and a further group who studied single courses at U.C.L.
which would form pan of an external University of London degree. The graduate figures
thus represent a much smaller group who succéssfully obtained University of London degrees
after a full course of study at U.C.L. These ﬁgures are of interest, because they enable an
assessment of the number and proportion of women who reached a level of education, in
which they are commonly judged to have been poorly represented. Once again the method
used was simply to count the overall number of gfaduates, and then female names for each
academic year. Particular attention was paid to the names of female science graduates in

order that the final stage of analysis could be carried out.

The female science graduates’ names were finally matched against entries in the cc'>11ege fees
books, in order to ascertain the specific courses which they studied to gain their BSc degrees.
These volumes also gave some useful insights into the cost of a full science degree. The.
college fees books were different in format from the previously mentioned ‘professors’ fees
books. The former contained a collection of individual student registrations, which were
i)ound by academic year, and placed in order of registration by date, not surname. In
contrast, the latter were lists of students on specific courses, as recorded by the lecturer
.
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responsible for that subject. Unfortunately, in the period uﬁ to 1885 there was no index
accompanying the college feés books. Entries were not in alphabetical order, but merely by
date of payment, and there were over one thousand entries per year, of which any one
student could be registered for as little as one course or as many as she pleased. Hence it
was very difficult to obtain reliable statistics. The results of this study are therefore based

on a six year sample period from 1885 to 1891. As course fees changed very little over the

* forty year period covered by this study, a six year sample is adequate because the fees can

be related to any year, and still be meaningful. The results of these research exercises will
shortly be discussed. Firstly, a brief outline of the college’s development is given, in order

to provide a context for understanding the patterns of female education at U.C.L.
THE DEVELOPMENT OF FEMALE EDUCATION AT U.C.L.

University College London first opened in 1828. At this early stage it did not offer the
option of degrees, but' a range of individual courses, some of which led to college
certificates.”? Degrees were introduced for men in laws, arts and medicine in 1836, and for
science in 1858.% Although women could not register for degrees until 1878, some attended
individual classes at U.C.L. before this. In 1832, two women were registered for a ’juvenile
course in natural philosophy’, and between 1861 and 1862, 113 wornén attended a course in
’animal physiology’.* These women were not registered as students of Universﬁy College
because the option of official registration with the college was not then of)en to them. The
movement. for this right of admission began in 1868 with the formation of the Ladies.
Educational Association (L.E.A.), an independent organisation which arranged lectures for
women, using the facilities of U.C.L. and its lecturers. Although this brought large numbers
of female students into the college, 4these should not be confused with the college’s own

students, and do not appear in the college records:
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‘Unfortunately the students attending the ladies classes do not

appear in the college registers, and the exact numbers involved

are not yet known, although every indication is that these were

large.”
Negley Harte suggests that the ipﬂuence of the Ladies Educational Association, along with
the broader social and intellectual climate such as university extension and the female
suffrage movement, combined to explain the gradual decision to open up the college to
women in the period 1871-1878.% The Slade School of Fine Art, a department of U.C.L.,
was opened to women in 1871, followed by the course in political economy at the college
in 1871-2. This was one of the first courses to be run co-educationally and therefore is
something of a landmark in the movement towards equality of education for women and men.
Jurisprudence was the next course to open its doors to women in 1873, followed by Roman
Law in 1875 and mineralogy and mathematics in 1876.” The decision was made in 1878
to permit women to study for degrees,® meaning that in theory most remaining courses at
the college were opened to them. There were, in practice, still restrictions. For example
women were not permitted to take degrees in medicine until 1917,° nor were they admitted
to the faculty of engineering.!® Harte believes in contrast, that in the faculties of arts and
science they were admitted ’on the same terms as men’,!’ a view that was shared by
contemporary commentators such as C S Bremner who claimed that the University of

London’s degrees were open to students of both sexes ‘on terms of perfect e‘quality’.12 It

will be shown later that this was not strictly the case.

The decision to admit women as undergraduates in 1878 meant that the agreement between .
the L.E.A. and U.C.L. was terminated, the goal of the former having been achieved. A
letter of 27th July of that year written by J Mylne of the L.E.A. acknowledged this

termination and expressed sincere gratitude to the council for their ‘kind and liberal’
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treatment of the L.E.A. Correspondence between the two parties over the previous eight
years was of a similarly amiable nature. Mylne in 1878 stated:
‘Owing partly to the excellent arrangements made b.y the committee of
management of the college and chiefly to the gentlemanly feeling of the
students themselves no instance is on record of any annoyance caused by a
college student to any lady attending classes within its walls.*
She expressed great joy that U.C.L. had permanently been opened to women. At least in -
the years before 1878, it appears that relations between women reformers and male
educationalists were not unnecessarily strained. The decision to allow women to study for

degrees in this year earmarked the University of London as a liberal institution, especially

when compared to the unfavourable treatment received by women at Oxford and Cambridge.

U.C.L. was not alone however. The developing civic universities of the late nineteenth
céntury admitted women as soon as they gained their charters, and like U.C.L. many of these
colleges accommodated female students well before they were admitted to degree courses,
~ due to the perseverance of local L.E.A.’s.!* 1t is generally accepted that these ‘new’
universities were progressive in their policies of access, although the extent to which women
gained equal treatment within student society in these universities has been disputed.'
U.C.L. was undoubtedly one of the pioneers of education for men and women up to degree
level in Britain, and along with other London colleges set an important precedent. The
following sections discuss the implications of the opening of the college to women, and in
particular consider the extent to which women became integrated in different areas of the

curriculum.
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STUDENTS OF U.C.L.

The number of college students, and the proportion that were female is shown in table 3.1.
The figures are presented as an average per annum for five year periods, to-enhance the
accessibility of the material. Negley Harte has also provided figures for female participation
at U.C.L. between 1869 and 1878 which conflict with those offered below.'® If his data
is averaged over the five year period 1873-1878 on a per annum basis, it appears that there
were 323 female students at U.C.L. whereas table 3.1 indicates only 114. A closer
observation of his source reveals that the students counted are in fact those of the Ladies
Educational Associatidn (L;E.A.), and not students of U.C.L. Although these are relevant
aﬁd important in a study of educational opportunity at U.C.L. they cannot be used to explain
changes in women’s paﬁicipation as students either in comparison with men, or'with regard .
to trends after 1878 when the Ladies Educational Association was disbanded. Harte appears
to be using these figures to demonstrate that there was a growing number of female students
at U.C.L., whereas in fact these women were totally separate from the college’s. own
students.

Table 3.1. STUDENTS OF U.C.L., 1873-1913. FACULTY OF ARTS, SCIENCE
AND LAWS (AVERAGE PER ANNUM)

Year Total no. of .No. of female Female students
students students % of total students

1873-1877 528 _ 114 21.5
1878-1882 792 269 ' 34.0
1883-1887 758 237 31.3
1888-1892 627 225 35.9
1893-1897 761 348 45.7
1898-1902 805 371 46.0
1903-1907 . 966 436 45.1
1908-1913 1263 . 442 35.0
Average * 812 . 305 ~ 36.8 &

Source : College calendars 1873-1913, U.C.L. Records Office.

63



It is strange that Harte’s figures suggest that, on average, 323 women studied through the
L.E.A. in each year between 1873 and 1878 when Table 3.1 shows that only 269 enrolled
as students of U.C.L. in the later period 1878-83, when the option of studying for degrees
became available. There are no official records of the L.E.A., and therefore it is impossible
to know what happened to the extra fifty four female students in 1878. Indeed, this figure
may have been even larger if those women who were ’students of U.C.L.’ between 1873 and
1878 had not previously been enrolled with the L.E.A. The main explanation for a drop in
numbers seems to have been that U.C.L’s student entry requirements were very stringent,
not to mention socially exclusive, and that some women who previously had studied through
the L.E.A. simply did not qualify for entry. (Details of U.C.L.’s entry requirements are

given on page 87 below).

Table 3.1 is concerned only with students in the faculty of arts, science and laws. Another
set of figures appeared in the calendars for the faculty of medicine, but as this was closed
to women until 1917 there was little point in analysing student participation. Some
significant observations can be made from the data in table 3.1 rega;ding female involvement
however. Firstly, in each quinquennium the proportion of women who studied at U.C.L.
was high. Even in the years when courses were gradually being opened to women, 1873-
1877, women comprised 21.5 per cent of the total, over one fifth of all college students.
Bearing in mind that in contrast to men, women could not yet register as undergradﬁates, this
figure is even more impressive. If the average rate of female participation is fecalculgted,
based on the years 1878-1913 when both men and women had the choice of studying for .
degreeé, women comprised a higher proportion of the total, thirty nine per cent. This level
of female involvement in higher education has rarely been commented on in standard
accounts, and thus the results are surprising. In general terms, there was a growth in the
total number of students at the college from 528 in 1873-78 to 1,263 by 1908-1913. This
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growth pattern was matched byi the number of female students which rose from 114 to 442
over the same period. Closer analysis shows that during the period 1878-1882 there was a
particularly large increase of 263 students, of whom 155 were female. Women therefore
accounted for well over half the growth, and comprised thirty four per cent of the student
body. This suggests that as courses became available, women were keen to enrol, and it
seems that in the period before 1878 female ambitions to gain a higher education were simply

not catered for, and that by 1878 there was a good deal of pent up demand.

In the period after 1883, the percentage of female students at the college ranged from a
minimum of just over thirty one per cent to a maximum of forty six per cent, nearly half of
the student body. Thus at U.C.L. women were a significant group, who should not be
awar_ded marginal status. Whilst overall student numbers were growing in this period, the.

number of women was rising even faster, explaining why between 1893 and 1907 women

- comprised such a large percentage of the total. This trend was partly due to U.C.L.’s

pioneering qualities and egalitarian policy on female admission. However, as previously
outlined, these did not extend to all college courses and faculties. The inclusion of figures
for the Slade School in table 3.1, a department which accommodated a large number of
women students, certainly accounts for much of this high female rate of participation.
Alternatively, an increased female presence at U.C.L. can be explained by a number of
external factors. The Education Acts of 1870 to 1902 for example, providéd women with
new options for their future, and were aided by the introduction of the girls public day
schools, which offered a more academic education than existing private schools and prepared
some girls for university.!” The female suffrage movement also played an increasingly -
important role, advocating not only the right to vote, but equality for women in many 6ther
areas of life. Platforms for women to voice their views were developing in the late
nineteenth century, for example the National Union of Women Workers (N.U.W.W.), an

organisation which provided a forum for debate, and information through conferences and

. Bulletins, and backed the importance of female education and training. By 1904 it had a total
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membership of 3,625 and thirty eight branches.’® Advice to women, especially with regard
to higher education, training and employment was also increasing with the introduction of
a number of journals and pamphlets which provided information and encouragement to
women in the late nineteenth century.! On a more practical note, the fact that the
University of London did not have residence regulations® meant that women could live with
parents or relatives whilst studying. At a time when families were concerned about the
negative effects of college life on their daught_ers, such a policy may have made London

more attractive than universities such as Oxford and Cambridge.

For various reasons, the trend at U.C.L. was towards a growing number of female students
and an expansion in the female percentage of all students. The only exception was ﬂle period
1908-1913, when although the number of women at the college increased, their proportion
declined to thirty five per cent. This was due to a dramatic increase in the number of men,
rather than any decline in female involvement. The growth of female participation to nearly
half of the student body by 1898 was highly significant and very surprising in the light of
conventional historiography which suggests that women’s role in higher education was
marginal prior to the First World War. The temptation is to suggest that U.C.L. was

somehow ‘atypical’.

The University Grants Committee (U.G.C.) was a body set up in 1919 to co-ordinate the
administration of Treasury grants to British universities. Its reports for the period prior to
1919 relied on earlier information supplied by the Board of Education Whi;:h gave details of
full-time students in Britisﬁ Universities. Thus, these U.G.C figures show that in 1900, -
women accounted for sixteen per cent of the British university population and, by 1910,
twenty per cent.”) This may seem surprising given that contemporary reviews were
showing a significant body of women in the new civic universities of the late nineteenth
century. In 1886 for example, the Englishwoman’s Review claimed that 36.4 per cent of the
student population of Mason College, Birmingham was female,”> and by 1896 this figure
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had risen to forty seven per cent.”? In 1905 twenty seven per cent of students of arts,

science and law at Manchester were women.?* Women’s position at Manchester had not

always been this strong however. After 1882, when they could first enter for degrees of the ‘

Victoria university their numbers were small, in particular because accommodation and
facilities for women were poor. It was not until 1892 and the introduction of a day training
college for women who wished to gain teacher training that their numbers grew. All these
women were taking degree courses.. This should stand as evidence against the \;iew that
trainee teachers were sdmehdw not as ‘academic’ as other students. Only one third of.
Manchester women were training to be teachers between 1899 and 1914 however, the
majority were sfudying for honours degrees, and women came to outnumber men in the
faculty of arts and also in subjects such as botany and zoology.” Bremner shows that at
Notfingham University Collegé and Brisiol‘(‘follége,- women also comprised virtually equal
numbers with men before the First World War.? More recently, Julie Gibert has suggested
that on average women comprised approximately one quarter to one third of students at the
civic universities in general between their opening and 1914.2 U.C.L., it seems, may have

led the way, but did not stand alone in offering the opportunity of a higher education to a

large number of women.

An explanation for the much lower percentage of female university students presented by the
U.G.C. for the years before 1914 can be found partly in the fact that these figures included
all British universities in receipt of university grants, some of which were far less receptive

to women students than the new civic universities. However, Oxford and Cambridge, two

institutions which might have been expected to pull the average down, were not included, and -

thus alone, this does not seem a sufficient explanation for the female average of only six'teen
per cent. The most realistic explanation is that the published U.G.C. report for 1936 which
provides retrospective information to 1900, offers details only of full-time students in British
universities and gives no account of the significance of men and women as part-time
students.?® A study of the Board of Education returns from university colleges: for 1900

67



showed that women often studied on a part-time basis. For example, at Bristol thirty eight
full-time students were female, compared to ﬁﬁy nine male in the faculty of arfs and science,
whereas 146 men and 167 women were registered as part-time students.”®  Similarly at
University College, Dundee, women comprised only twenty two per cent of day students,
but just over fifty per cent of evening students.’® "At a time when not only the London
colleges, but also the civic universities were preparing students for external University of
London degrees, a large number of part-tirhe students was not unusual, because affiliation
to' one particular institution was not a requirement to sit degree examinations. Indeed a
number of individuals gained external University of London degrees who had been educated
entirely at home, among whom women numbered highly.?® A calculation of only full-time
students necessarily obscures such individuals, and implies that female participation was

lower than, in reality, it was.

This can be supported by the findings from U.C.L’s calendars, which showed that between
1898 and 1902, 371 women per annum enrolled as students. This compares unfavourably
with the U.G.C. figures of full-time students at U.C.L. in the academic year 1900-1901,
which claimed that 167 were female.*> The discrepancy can probably not‘ wholly be
accounted for by part-time students, but rather by a large number of ‘floating’ students who
enrolled at U.C.L. for single courses, possibly due to specific interest in that subject, or as
part of a mixed programme of home study and single course tuition at a number of different
universities which would enable them to submit for a University of London external degree.
The proportion of full-time students at U.C.L. who were female in the two years 1900 and
1910 was, according to the U.G.C. figures, just under twenty nine per cent. This is a
considerably lower figure than that presented in table 3.1 which includes part-time students.
It certainly seems that national statistics of full-time university students before the First

World War undervalue the role played by women in British universities and that more
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detailed case studies of individual institutions are needed to gain a clear impression of female

participation across the country.

It is worth mentioning that the way in which the college calendars presented information on
students of the college, as shéwn in table 3.1, may distort our impression of female
participation. In 1910 the calendars began categorising students more precisely, detailing not
only the faculties in which they were enrolled, but also the subjects which fhey were
studying. Those who had previously been defined only as students in the facuity of arts,
science and laws, were now specified by broad subject areas such as arts, fine arts, science,
engineering and laws. It is thus possible from this date oﬁwards, to establish the areas of
tile curriculum in which women participated. It will be noticed that the Slade School of Fine
Arts housed a very large percentage of female students. The academic year 1910-11 is given.

below as an example.

Table 3.2. STUDENTS OF U.C.L. BY SUBJECT, 1910-1911

Subject Total no. of No. of female Female students as
students students % of total students

Arts 434 186 43.1

Fine Arts 253 189 74.1

Science 197 50 25.4

Engineering 133 0. -

Laws 43 0 -

Source : College calendar 1910-11, U.C.L. Records Office.

It has already been shown that women were barred from studying engineering, which is
confirmed in table 3.2. In addition, no women were present in the department of laws in any
| year between 1910 and 1914. Students had been reading engineering at U.C.L. since 1879,
but prior to 1910 could not be isolated in the general faculty figures. If it were possiblé to

exclude all engineering students from table 3.1, a reasonable course of action given that

69



women could not choose to study in this field, the proportion of total students who were

female would have been even higher than this table suggests. -

A report written by Henry Morley in 1878 on the admission of women to college classes
indicated that their absorption into mainstream lectures was to be a gradual process. Some
subjects immediately admitted women to mixed lectures in 1878 whilst others held back,
choosing either to run a separate class for womeh, or to keep the option availablg only to
men. This exposes a weakness in the view that in 1878 women gained equal treatment in
all faculties other than medicine and engineering. However, according to Morley’s report,
women were to be admitted to mixed law lectures from 1878,* so it cioes not appear that
women’s non-participation in law subje;ts by 19.10-1&1 was a Fesult qf discriminatory coll_?ge :
policy. It is surprising however, that not one woman was recorded as having studied law
between 1910 and 1914, unusual, even for a course which was not in high demand. The
most probable explanation is that women consciously chose not to study law because
empldyment opportunities in this area wert;, so slim. Women were barred from the Law
Society before 1918 for éxample,34 and the first woman was not called to the bar until
1921.3 Howarth and Curthoys echo this view sugges‘ting that fhe dearth of brofessional
opportunities for women in law and engineering was the cause of their non-paﬁicipation in
these subject areas at Oxbridge.*® The inclusion of student figures for a department in
which women did not participate because they were effectively barred from practising their
profession once qualified, has the effect of pulling women’s overall participation rates down.
In subjects where there were no formal restrictions and reasonable career opportunities,

women enrolled in large numbers.

In the department of science where women were allegedly admitted on the same terms as
men,*’ there were a wide range of restrictions. Table 3.3 shows the availability of science

options to women, and gives some indication of courses that were only available to men.
/ .
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The column ’year in which courée totally opened to women’ is based on information obtained
frbm the college calendars. Each course was detailed in the calendars and followed by
bracketed information confirming whether it was a male or female option. For example, in
1879 the full course in chemistry had a list of component options which were almost all
followed by the signal (MEN), and just one option labelled ‘elementary cherhistry’
(WOMEN). In this case the year 1879, for chemistry, was recorded under the heading
" ‘restricted optioné opened to women’. Table 3.3 shows that although women could enrol for
'a BSc from 1878, a number of science options were still closed to them. This was also
confirmed by Morléy’s study.3® Zoology, for example was exclusive to men until 1885,
botany until 1886, chemistry until 1888 and physiology until 1904. All these courses were
available to men from 1879.4 This both refutes the conventional belief that women and men
were .admitted on equal terms to the faculty of arts, science and laws after 1878, and
highlights that the female proportion of total students observed in table 3.1 was quite
‘remarkable, given the greater struggle that women faced when attempting to study science

subjects compared to men.

Although there may have been reasons for running an elementary option in chemistry for
women, namely that many had not had the benefit of a full secondary educa‘tion before
entering university, this does not explain the_ closure of advanced chemistry options to those
women who may have been qualified to take them. Mary Adamson, a BSc student at U.C.L.
recorded the obstacles that she faced when attempting to gain her science education.® After
studying the first yeaf of her physiology and physics degree at Bedford College in the early

1880s she was transférred to U.C.L. because Bedford College could not provide her with a |
second year of teaching. She was informed however that it was inconceivable that she should
follow a physiology degree and was also barred from studying chemistry because it was
totally inappropriate for women to work with dangerous chemicals. The year was 1884. She

had to change the path of her degree to botany and physics. Frustrating as this must have

’ .
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been, she was fortunate even to be admitted to botany classes, which were not officially

opened to women until 1886.

Table 3.3 COURSES OFFERED AT U.C.L. IN THE DEPARTMENT OF
SCIENCE, AND THEIR AVAILABILITY TO WOMEN, 1879*-1913

Course Name and Year Year in which some restricted Year in which course

in which introduced options opened to women totally opened to women
1879 Maths 1879 . 1880 -
Applied Maths/ 771879 *
Mechanics SR
Physics : 1879
Chemistry 1879 1888
Chemical Technology 1879
(dropped 1895)
. Geology/Mineralogy 1879
Botany 1879 1886
Zoology/Comparative 1879 . 1885 ..
Anatomy . R
Physiology 1888 B 1904 -
Hygiene and Public '+ 1879 (women only
Health (dropped 1881) o course)

Engineering and
Mechanical Technology

1881 Physiology and Hygiene 1881
(dropped 1885) .

1883 Civil Engineering/
Surveying

1886 Electrical Technology 1886
(dropped 1894)

1894 Mechanical Engineering
Electrical Engineering

1898 Pathology & Morbid 1901
- .~» Anatomy (dropped 1904)
.« ° .. Pathological Chemistry 1898
1901 Municipal Engineering
1903 Physical Geography and 1903
Mineralogy 4 )
1911 Applied Statistics 1911
1912 Military Science - 1912
Physical Anthropology ' 1912
Heating and Ventilating
Engineering

Graphics (Engineering)

* 1879 is the date of commencement because up until 1878 many courses were not open
to women. 1879 is the first year in which female names appear on the course lists,
covering the academic year 1878-9.

Source : College calendars 1878-1913, U.C.L. Records Office. . '
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‘Although Dr Oliver the botany professor was not prepared to admit her to his clasées, the
sub-professor, Mr Scott was, and thus she gained relatively early entry to this subject. The
treatment that she and a fellow student, Helen Wilson received was mixed. Adamson
outlined the rules regarding their admission to mixed classes in physics and botany. Women
had to enter the physics lecture by a separate door from the men and sit well away from
them, on the back row of the lecture theatre, and in botany women had to sit at a separate
table, with their backs facing the men and the lecture theatre. Bremner’s account of co-
education at U.C.L. creating an environment in which women and men sat ‘cheek by jowl’
does not appear to have been strictly the case. Carey Foster, the physics professor was
more receptive. He invited women and men to his garden parties and, Adamson stated that
women were: ‘not considered at all dangerous’!*! In most arts subjects, women gained
immediate admission in 1878, although in Greek, English and modern languages many of
their classes were not shared with men, and in architecture the main classes were restricted

to men whilst women could only study the fine art component.*

Thus, although women were attracted to U.C.L. because it was more egalitarian than most

other established universities, it would be wrong to suggest that they gained total equality

once there. Given the number of restrictions which women still faced in engineering,

medicine and science and to a lesser degree in the arts, their levels of participation were
impressive and signify that women such as Mary Adamson did not simply ‘giveuup’ when
the route to securing a higher education was tortuous. In absolute terms, female students at
U.C.L. increased four times in number between 1873 and 1913, and on average they .
represented a high proportion of all students at the college, rising to a peak of forty six 'per
cent in 1898-1903. This undermines, at least with reference to U.C.L., any nbtion that
women’s participation in higher education was low. The following section considers in a

little more detail those who were studying in the department-of science.
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SCIENCE STUDENTS OF U.C.L.

Figures for the number of science students at the college are given in table 3.4 below. This
information was recorded in the cbllege calendars from 1900 onwards, thus the period
covered is only thirteen years and for this reason it was feasible to provide a separate entry

for each academic year.

Table 3.4  STUDENTS OF SCIENCE AT U.C.L., 1900-1913

Year Total no. of No. of female Female students as
students students % of total students

1900-1901 129 35 27.1
1901-1902 129 . 43 . . - . 333 -
1902-1903 183 54 29.5
1903-1904 169 42 24.8
1904-1905 227 60 ' 26.4

- 1905-1906 228 76 333
1906-1907 190 57 30.0
1907-1908 250 , 82 32.8
1908-1909 256 89 34.8
1909-1910 223 69 30.9
1910-1911 197 50 25.4
1911-1912 310 135 43.5
1912-1913 182 35 19.2
Average 206 ' 64 30.1
Source: College calendars 1900-1913, U.C.L. Records Office.

Women accounted for over thirty per cent of total science students between 1900.and 1913,
a lower figure than their percentage of the total student body, but nevertheless a significant
rate of participation. Ignoring the last three years for the moment, the proportion of women.
was remarkably consistent across the period. The range was between 24.8 per cent in 1903-
1904 and 34.8 per cent in 1908-1909. With the one exception of 33.3 per cent in 1901-
1902, the female percentage can be divided roughly intd two periods, 1900-1905 when it was
in the high 'twenties, over a quarter of science students at U.C.L., and 1905-1910 when it
'
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was 1n the low to mid thirties, roughly one third of all students. Therefore there was a
gradual trend rise. It appears that the percentage of female science students at U.C.L. was
significantly higher than historians have assumed. Few studies have broken down the subject
areas which women studied whilst at university, so it is difficult to establish whether U.C.L’s
high proportion of female science students was unusual. The Englishwoman’s Review of
1909 showed that only just over five per cent of science students at Edinburgh were
female.** Lindy Moore and Sheila Hamilton have given more recent figures which appear
to bear this out.* However, Moore also claims that of the Scottish universities, Edinburgh
was unusual in having such a low level of female representation. Another section of the
Englishwoman’s Review fof 1909 showed that at Manchester, twenty three per cent of
science graduates were women.* This strengthens the {'iew that at the civic universities,
opportunities were good and that a tendency to focus onA the older, established universities,
where women often had to struggle more to gain an equal footing, has givén an inadequate
impression of the extent of female involvement in higher education, especially in the
sciences. The situation at Manéhester had not always been favourable however. Tylécote

shows that there were still many science options which were closed to women up to 1890.4

The U.C.L. figures for 1910-1913 require some further analysis because they are so
wayward. They can be explained largely by the fact that in 1910 the calendar began
recording engineering students separately, thereby removing them from the ‘scienc;e’ figures
under which they were previously listed. Not surprisingly this led to an initial fall in the
number of science students in 1910-1911, although not enough to account for the 133
engineering students who were listed separately in this year. It can only be assumed that the
prestige attached to a new faculty of engineering and specific engineering degrees led to a
rise in numbers. The surprising fact is that the female percentage of ’science’ students did
not rise as the engineering faculty, closed to them, began to attract men. In contrast the
’,
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actual number of female students declined to its lowest point in six years, bringing about a

decline in percentage share to 25.4 per cent.

In contrast, 1911-12 witnessed an enormous surge of both overall and female numbers and
an increased female share of 43.5 per cent of all science students. The percentage share held
by women would be expected to rise if men were moving into engineering, but the enormous
numerical leap to 135 female students is much more surprising, as is the increase in students
in general. Three new science courses were introduced between 1911 and 1912, the first for
eight years, applied statistics, military science, and physical anthropology which may go
some way towards explaining a significant increase of both total and female numbers in this
academic year. However the tiny percentage share held by women and the significant fall
in student numbers of 1912-13 are virtually impossible to explain. This was too early for
the preparations for war to be significantly affecting student numbers, particularly female
participation, and no science courses were closed in this period. Nor was there a substantial

shift to any other area of study such as medicine, laws or arts within the college.

Ir;espective of the problems of annual fluctuations however, the overwhelming impression
gained from table 3.4 is that women comprised a surprisingly high percentage of science
students on average, especially given the conventional image that science and technology
were areas to which women were rarely attracted.®’” Their presence in quite high numbers
in this department meant that in theory women were gaining valuable skills which had the
potential of being of use to the wider economy. Chapter five assesses the extent to which .
some of these women, those who graduated with science degrees, were successful in uéing
their qualifications in the labour market. The following section which considers women’s
participation as graduates, is of fundamental importance to this thesis because degree study

was an area of education in which it was often difficult for women to gain a foothold.

76



GRADUATES OF U.C.L.

Figures of U.C.L. graduates were again gleaned from the college calendars, and were listed
under various headings. These were Bachelor of Medicine and Bachelor of Surgery which
were later merged, Bachelor of Laws, Bachelor of Science, which branched out to include
BScs in economics and engineering and Bachelor of Arts. Only those who gained the
Bachelor of Science and Bachelor of Arts are detailed in this study, because degrees in
medicine and surgery and the BSc in engineering were not open to women, and no women
studied law before 1914. Table 3.5, gives details of these arts and science graduates from
1880 to 1913. The figures commence in 1880 because this was the first year in which
women appeared as graduates having enrolled as students in 1878. The figures are averaged
per annum over quinquennia with the exception of the last entry, 1910-1913 which represents
only a four year périod. The results for BSc economics are not presented in the table, but

are discussed later.

Table 3.5. GRADUATES OF U.C.L., 1880-1913, BA AND BSC (AVERAGE PER

ANNUM)
BA BSc
Year Total Female Female % of  Total Female Female % of
graduates graduates total graduates graduates total

graduates graduates
1880-84 19 3 15.8 8 1 12.5
1885-89 17 5 29.4 11 3 - 27.3
1890-94 11 5 45.4 11 3 27.3
1895-99 7 3 42.8 10 3 30.0
1900-04 11 6 54.5 15 4 26.6
1905-09 24 14 58.3 31 9 29.0
1910-13 31 14 45.2 31 9 29.0
Average 17 7 41.2 17 5 26.9

Seurce: College calendars 1880-1913, U.C.L. Records Office.
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Bgtween 1880 and 1899 there was a steady deéline in tﬁe number of arts graduates from
nineteen to seven. In contrast, over the same period, with the exception of a small
fluctuation between 1895 and 1899, the number of female arts graduates grew. Thereafter
the total number of arts graduates increased to 1913, but the female rate rose faster, causing

women’s proportional significance to increase rapidly, so much so, that between 1900 and

1909, women comprised the majority of all arts graduates at U.C.L., reaching a peak

between 1905 and 1909 of 58.3 per cent. Even though this dominance was in the arts, an

- area traditionally believed to have attracted women more than other areas of the curriculum,

very little historical research has suggested that women ever exceeded men numerically in

higher education, and particularly not at degree level. This is in spite of contemporary

findings such as those of the Englishwoman’s Review - which showed in 1909 that forty four

per cent of arts students at Edinburgh were female, and that at Manchester women accounted
for the majority of all arts graduates, fifty eight per cent, a strikingly similar percentage to’

that of U.C.L.*#®

The overall increase inAg'raduates between 1900 and 1913 should be explained. From the
1880s there had been calls for the University of Lohdon to become a teaching institution and
not just an examining body. This led in 1898 to a closer bond between U.C.L. and the
University, where U.C.L.’s lecturers had the right to be represented on university
committees and boards of studies in an attempt to bring teaching and exmhﬁné functions
closer together.*® It was also decided that if a student was to be awarded an ‘internal’ as
opposed tol an ‘external’ University of London degree they had to complete their full course .
of study at a recognised college such as U.C.L.*° Previously students could carry out bart
of their study at U.C.L., part at another college or at home and then submit for a University
of London degree. Such students were not recorded as ‘graduates’ of U.C.L. The college
was finally fully incorporated with the University of London in the 1905 University College
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(transfer) Act, from which point it ceased to have a separaté legal existence. The resﬁlt, was
that the number of internal graduates who had qualified through U.C.L. increased. In
contrast, the decrease in overall numbers between 1880 and 1889 resulted from the fact the
most students who attended U.C.L. during this period did not do so on a full-time basis, and
~ thus entered for external degrees through the University of London, for which U.C.L.
received little credit. It can also be explained by the development of the civic universities.
With the exception of Owens Collége, Manchester which opened in the 1850s, the other new
universities sprang up in the late 1870s and 1880s. University College, Bristol was founded
in 1876, Firth College, Sheffield in 1879, with the addition of a technical school in 1886 and

Mason College, Birmingham in 1880.!

David Jones states that by the 1880s increasing numbers of women were beginning to enter
higher edﬁcation in the provinces, although he does not indicate the extent to which this was
in science and technology.’? This development opened an opportunity for people both male
and female to enter higher education locally at their convenience rather than having to travel
to London to do so. Although the majority of U.C.L.’s students were drawn from London,
some originated from other areas. A small sample of fourteen female chemistry students
taken between 1879 and 1881 showed that two women came from Belfast and Reading to
study at U.C.L., and another from Chichester. A further three travelled from overseas
dominion territories. This sho;vs that in the period up until the 1880s a number .;)f women
were travelling to U.C.L. to study, and therefore it is conceivable that during the‘ two
decades in which the provincial universities were developing, U.C.L. may have lost some .
of its potential graduates. A contemporary pamphlet, which compared opportunities. for
women at all British universities, showed that a number of the provincial universities offered
much higher numbers of entrance scholarships than London, which may have attracted
students to these institutions. Birmingham, for example, offered twenty seven such
I
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scholarships per annum, Leeds, over thirty eight, Liverpool, thirty one, Manchester,
seventeen and Sheffield, fifty two. The quversity of London offered eight entrance
scholarships for internal students, Bedford College, nine, Kings College, two, Royal
Holloway College, twelve and U.C.L., ten. Although all of these institutions offered the
prospect of a scholarship to only a small proportion of their students, the provinces offered
a slightly greater hope than London.*® Julie Gibert has recently confirmed that towards the
turn of the century, more students were traVelling to the civic universities to study.>*  These
institutions then, not only reduced the need for provincial inhabitants to travel to study, but

also began to poach prospective London students.

Of those who carried out the whole of their undergraduate training at U.C.L. however, there
was a shift in the type of degrees being read. The columns for both total graduates and
female graduates on the BSc degree in table 3.5 show thaf,' with the exception of a small
decline in numbers between 1890 and 1899, there was a growing trend‘throug-hout tile whole
period. The number of total graduates increased from eight to thirty one, and female
graduates from one to nine. By 1890 the total number was in fact equal to that on the BA
degree, and thereafter became more significant. This suggests that U.C.L. and its students
were moving away from the ’classical’ forms of education which have been judged
detrimental to the needs of the British economy and industry, and was developing its strength

in the sciences.

The number of women who graduated in science subjects was smaller than the number.

graduating in the arts, but not dramatically so, it also rose between 1880 and 1913. The

college calender for 1890-91 gave an outline of requirements for the award of a BSc.

Students had to study at least three of: pure mathemétics, applied mathematics, physics,

chemistry, 1botany, zoology, physiology and geography/geology.® Given that chemistry,
L
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botany and zoology were closed to women until well into the 1880s, and physiology was not
made available until 1904, as shown in table 3.3, women did well to comprise the graduate
numbers that they did! As courses were gradually opened to them, so that by 1904 the oniy
barriers to women were in engineering subjects, which broadened their choice of degree
routes, more began to study. It is very significant that the female proportion of total science
graduates rose to a peak of thirty per cent between 1895 and 1899 before all restrictions had
been dropped, and averaged nearly twenty seven per cent over the whole period, comprising
more than one quarter of science graduates. The BSc in economics had only three graduates
between its inception in 1909 and 1913, two of whom were women. This is significant, but
the figures are too small from which to draw any firm conclusions about a trend towards high

levels of female participation in economics.

If graduates are considered as a percentage of all students at the college, it seems that their
significance was surprisingly small. It is true that ‘students’ of U.C.L. included all those
who registered with the college, but not necessarily those who completed their coursés of
study, or those who were studying for degrees. In addition the ‘graduate’ figures do not
include the bachelor of laws and BSc engineering graduates who were unavoidably included
in the total number of students at U.C.L. Tﬁus we should expect graduate figures to be
smaller than the number of students. We can also assume that every graduate of the college
would have studied for at least three years at undergraduate level before Sl;ccessfully
completing a degree, thus it should be taken into account that for every ’graduate’ there were
at least three students. This is illustrated in table 3.6 where U.C.L.’s graduates are .

compared to the number of students at the college, who have been divided by three.
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Table 3.6. STUDENTS AND GRADUATES OF U.C.L., 1881-1912, (AVERAGE

PER ANNUM)
Year Total students Total graduates Graduate %
(+ 3) of total students

1881-1884 _ 269 : 27 10.0
1885-1888 _ 233 : 27 11.6
1889-1892 209 20 10.0
1893-1896 257 22 8.6

- 1897-1900 254 19 . 7.5
1901-1904 295 ] 27 9.1
1905-1908 _ 333 53 . 16.0 -
1909-1912 458 15 16.4
Average : 288 : 34 11.8

Source: College calendars, 1881-1913, U.C.L. Records Office.

Even with the benefits of this exercise, the percentage of graduates at U.C.L. was small;
ranging from 7.5 per cent to 16.4 per cent of the full student body. From 1901 to 1912 the
proportion was rising, possibly indicating the start of a long term trend towards an increase
in the number of degree students at U.C.L., which was undoubtedly helped by the increase
in ‘internal’ students educated at U.C.L. as a result of the 1905 transfer act. However, it
seems that even after 1900 the majority of U.C.L.’s students were studying for individual
courses, possibly leading to college certificates, or alternatively contributing to a University
of London external aegree. This suggests that although the opening of degrees to women in
1878 swelled the numbers at U.C.L. quite significantly, most students were not drawn by
the degree programmes specifically, but rather by the range of individual coufses which
became available as a result. This highlights the likelihood .that studies of university
graduates in the pre-First World War period understate tﬁe number of people who gained a .
higher education. In spite of this, the figures shown in table 3.5 indicate that, in tdtal,
women aécounted for approximately half of all graduates, the bias being towards the arts in
which they actually represented a majority between 1900 and 1909. Their participation in
the sciences was far from insignificant, especially when one considers the restrictions on
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women in this area of study. U.C.L. produced a considerable number of well educated
women, who in theory had the capability of going into a wide range of careers and

occupations.

Given that women faced considerable barriers in the faculty of science, it is intereéting to
establish how they went about gaining their degrees. The best way of discovering the
subjects studied by women who obtained BScs was to follow through the names of female
science graduates in the college fees books, and to list separately each course entry for every
student. As mentjoned earlier this information was easily accessible only for the period after
1885 because prior to this date the volumes were not indexed. ‘The results are thus based
on a sample six year period between 1885 and 1891, and can be seen in Appendix A. Some
of the entries do not appear substantial enough to account for a complete degree. This can
be explained in two ways, firstly, some of these students may have .enrolled for courses in
years previous to 1885, and secondly, others may not have studied for their whole degree
at U.C.L. but rather enrolled for a few courses, to contribute to a degree from London
University. It was not necessary to present more.than the six year sample in Appendix A,
because the college calenders demonstrate that there was very little change in course cost
over the whole forty year span of this study, 1873-1913. Therefore, the cost of a degree was
very similar in 1913 to its 1873 figure. The average cost of a one year session by 1912-13
was 34 guineas.’ The earliest reference to BSc composition fees was in the year. 1889-90,
where the average was 38 guineas.” If anything, the cost of a degree had fallen slightly

by the end of the period, but the main point is that the change was minimal.

One observation from Appendix A is that women were studying an extremely wide range of

options. Every course offered in the department of science from 1879 onwards, which was

also open to women, attracted female students. The exceptions were the engineering options,
I .
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and chemical technology, none of which had access for women as demonstrated in table 3.3.
Even in 1888, the first year in which the course in physiology was partially opened to
women, two female undergraduates enrolled for the course in advanced practical physiology.
Thus there appears to have been demand for all science options, and women participated in
all available courses. There is even evidence that there was female demand for the closed
courses in engineering. On 27 October 1914, the faculty of engineering considered the
application of Miss E Lesser for the full course in engineering, but turned it down with the

following comment:

‘There is no proof as yet that women would succeed or would

try to succeed in finding places as practical engineers ... It

ought first to be ascertained that there is a clear opening for

women in the higher branches of engineering ... Until (then),

it would be premature and inadvisable for University College

to act alone and throw open the engineering courses to women

generally.’>®
“The college decision not to admit women to its engineering courses was based on a concept
of female inappropriateness for the engineering profession, lack of female demand for it in
spite of the application by Miss Lesser, and an unwillingness of businesses to recruit women
as engineers. In other words, it relied upon its perceptions of the profession, and women’s
aspirations, to advocate its own policy of non-access, indicating that the debate surrounding
women and technical education had become something of a ’catch twenty two’ situation. The
concept of a low level of female demand is hard to accept when the considerable contribution
of women both as science students and graduates at U.C.L. is considered. Appendix A
shows that every available science option attracted women students, and implies that if .
technical options had been available to women, they may well have taken the opportunity to
enrol. If women were not reading the most practical or technical courses at U.C.L. and

therefore not graduating with the most vocational degrees, this was largely a result of the

college’s policy of non-access to certain courses, rather than a lack of demand by women.
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However prejudices within the labour market against women who attempted to enter
traditionally male professions such as engineering, architecture, pharmacy and law were so
great that women at U.C.L. probably decided against studying such subjects irrespective of

their availability.

Women were not a homogeneous group in Britain, and any concept of extensive female
demand for higher education should be placed in perspective. One glance at the course fees
for a compiete degree shows that the option of studying at U.C.L. was exclusive. Examples
of women who studied for complete. degrees are documented in Appendix A and are
numbered 12, 13 and 14 respectively. The names of these gradhates are not disclosed in
order to preserve anonymity. Their course fees totalled, were £95 2s 6d, £106 11s 6d and
£113 8s respectively. These figures correspond to the official composition fees for 6ne year
on the BSc degree. The college calender for 1894-5 gave a list of fees for each three subject
combination which could lead to a BSc. There were ten possible combinations which ranged
from fees of twenty to fifty seven guineas per session. On that basis a whole degree could

cost from sixty to 171 guineas. The average cost of one year’s study towards a BSc degree

was thirty eight guineas.*

Eric Hobsbawm calculated that the average adult male earned approximately thirty shillings
for one working week of fifty-four hours, which amounted to £77 per annum,. as late as
1913-14.% In addition the Booth and Rowntree studies showed that about thirty per cent
of the population was in poverty.®® Hobsbawm noted that those with annual incomes of.
between £160 and £700 accounted for only eight per cent of the population, whilst those
earning over £700 comprised a mere four per cent.®> The fees for a complete degree were
therefore well out of the reach of ‘average’ wage earners, amounting to more than the total

earnings for a male wage earner in one year. Even those of lower middle class status
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earning upwards of £160 per annum would have struggled to send daughters to U.C.L. as
undergraduates when the cost would have been anything between £30 and £40 for one years’
study, one fifth to one quarter of family income. It becomes apparent why women had to
struggle more than men if they wished to study, especially given that the son in a family,

which was not especially affluent, was invariably given priority over a daughter.

| It is probable that as this period preceded the availability of state scholarships to university
the women studying for degrees at U.C.L. were primarily of upper middle class status, and
had greater opportunities to better their aspirations and prospects than less wealthy women.
Local Education Authority grants were paid to individuals who gained places at University
“from 1911, but this is late in the period covered by this study, and in this year, although 464
grants were awarded, only ninety one went to women, just under twenty per cent of the
total.®> The Board of Education’s scheme of awarding grants to those who committed
themselves to teach after a three year degree and a one year teacher training course was
introduced in 1910-11 and thus also would not have affected many of the graduates in this
group.* So although a handful of female graduates of U.C.L. may have procured external
funding before the outbreak of the First World War, the majority were reliant on private
means. Given the cost of an education at U.C.L. this suggests that most were from wealthy
backgrounds. Sheila Hamilton presents a similar picture for Glasgow University where, by
1910 only eight per cent of graduates could be described as working-class. 'fhose who
attended single classes were of more mixed social origins although the majority still tended
to be from middle-class backgrounds.*® Dyhouse clarifies that most univeisity women .
before the First World War were of middle or upper middle-class status, and that at the civic
universities, where fees were generally lower, a handful came from artisan backgrounds.%
It is unlikely that women who studied single classeé at U.C.L. were of a significantly
different sdcial status from graduates, and even more unlikely that working-class women
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were admitted because rules regarding admission were highly exclusive. The same policy
was quoted in every calendar between 1878 and 1913. The following is taken from the
academic year 1913-14:

‘No woman, unless she is the wife or daughter of the provost,

of a professor or an emeritus professor, is admitted as a student

of the college, except upon an introduction or reference which

(is deemed) satisfactory.’®’
Thus, women were admitted not only on financial criteria but also on grounds of their social
connections. For example, wives of professors obtained automatic admission to the
’Debating Society for Women’, at U.C.L. whereas former members of the Ladies
Educational Association did not, implying that ’academic experience was considered
secondary to social status.® The fact ‘that many of U.C.L.’s female students were drawn
from wealthy and even upper class backgrounds suggests that they were not prompted to gain
a higher education for vocational reasons and that the economic necessity of working could
be ruled out. A number of accounts have argued that if such women sought a higher
education, they did so to boost their social status or for dilettante reasons.® It is hard to
imagine that women with such aspirations would have graduated in scientific subjects many
of which had vocational applications and low status. Sheila Hamilton has responded to the
contention that upper middle-class university women flirted with their education and were not
particularly interested in applying their knowledge, by claiming that the first female students
of Edinburgh university who graduated in the 1890s were not ‘attending classes for the '
decorative fun of it’, but rather were concerned with serious study which would be of use

in later life.” A central feature of chapter five will be to establish how many of U.C.L.’s

- female graduates engaged in occupations after graduation to contribute to this debate.

It has been shown that women participated in a whole range of courses, both scientific and

in the arts, and made up a significant percentage of all students and graduates between 1873

/ .
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and 1913. Demand appears to have been high, at least amongst those women who could
afford an education, with women participating in all options that were open to tﬁem. Where
there were deficiencies, these were created by the college’s policy of non-access, mostiy in
engineering, technological subjects, and in medicine and surgery. It was the closure of these
particular courses to women which meant they were unlikely to qualify with highly technical
and practical degrees or certificates. This, more than any other factor affected opportunities
for women’s later economic activity. However, this should not overshadow the fact that
female participation levels at U.C.L. were extremely high, and that in spite of those options
which were closed to women, U.C.L. was a pioneer in embarking upon mixed higher
education for men and women. Irrespective of the ways in which these women later used
their qualificatidns, this stﬁdy of U.C.L. has shown that, with regard to an education in its
own right, women participated to a degree far greater than that emphasised by many histories
of women’s education, and particularly that they did so in science subjects. The discussion
now turns to the polytechnic at Regent Street, and assesses the participation of women at this

institution in the period 1888-1913.
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pra s

CHAPTER FOUR: SCIENTIFIC AND TECHNICAL TRAINING FOR
WOMEN, AT THE POLYTECHNIC AT REGENT
STREET, 1888-1913

SOURCES AND METHOD OF RESEARCH

Most of the information which was ueed in this study was located in the archives of the
University of Westminsteg which was formerly the Polytechnic of Central London. The
most useful data was found in a number of unpublished documents. A series of ‘eandidate
books’, which provided details of male college members between 1880 and 1915, and women
between 1904 and 1915 was of particular value. These candidate books were compiled

separately for males and females, and each student was registered with an individual number,

~ 'which made a ;qvuick ealculetion of the numbef of men and women who held membership

possible. In addition, the volumes provided details of the student’s daytime occupation where

relevant, age and address, and noted whether the student was an apprentice. This data was

' extremely useful as a guide to establishing the social composition of the student body, and

assessing motivations for study.

A certain amount of ambiguity surrounded the candidate books however. Although the
volumes themselves carried this title, the university archives catalogued them as *'membership
books’; Thus, there was some uncertainty as to whether they contained information on
current college members, or prospective candidates for membership. The male can'didate
books during the 1880s included both a list of prospective candidates, and college members,
Aso the volumes at this time acted as current registers and waiting lists. However, during the.
years 1904 to 1913, a separate list of prospective candidates no longer appeared. Thus it
seems that the volumes for this period were of current members only. This is convincing
when it is considered that between 1906 and 1910 membership figures fell very dramatically

as table 4.1 demonstrates, and it is unlikely that this would have happened had a long waiting

1
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list existed. Other unpublished records were volumes of examination results from various
college departments, which formed the basis for the bulk of this investigation. The method
of extracting information from these volumes, was much the same as that employed with the
calendars at U.C.L. The number of male and female names was counted separately for each
course, of which there were sixty nine in total, and where initials appeared, the assumption
was made that these were male candidates. The departments for which examination results
were available were the department of science and art, for the period 1897-1911, and the
practical trade classes, which led to City and Guilds qualifications, for the period 1895-1904.
Although there were other college departments, for example the depaftment of commerce,

no records of examination results in these areas seem to have survived.

The university also housed a selection of published records, which offered some useful .
information on college policy, course content, fees and membership. Of particular value was
a series of college prospectuses, which commenced in 1888-89, and then after a gap of
thirteen years, continued from 1901 through to 1914. Secondly, there wag a full series of
college magazines, entitled Home Tidings from 1876 to 1886, and then renamed The
Polytechnic Magazine. According to Ethel Wood, the decision to change the name was
taken, because during the 1880s a number of new polytechnics were developing around
London. It was felt that Regent Street should adopt.the name Polytechnic Magazine before
another institution did, to mark it’s place as a pioneer establishment.! These ﬁmgazines
provided some insight into student attitudes, current policy issues and social activities, and
aided the analysis of figures extracted from the examination results. Before discussing the .
results of this research a short outline of the polytechnic’s history is provided, to aid an

understanding of the nature of female education and the way in which it developed.
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THE DEVELOPMENT OF QUINTIN HOGG’S POLYTECHNIC AND THE BIRTH
OF THE Y.W.C.I -
In April 1838, at 309 Regent Street and the house that backed onto the building, 5 Cavendish
Square, the "Polytechnic Institution’ was formed. At this time it was primarily a gallery used
for the display of science exhibitions, although after receiving a royal charter in 1839, it
began an educational programme alfnost immediately .2

‘The Royal Polytechnic Institution had an educational

programme almost from the start : classes in new techniques

such as engine driving and marine engineering were running by

1844 and there were general lectures in chemistry, with

practical laboratory sessions.”
By 1870, the institution was known as the ‘Polytechnic College’ and as such incorporated the
old department of art, science and literature and a new range of ‘industrial classes’, of which
the development of a building class was ‘the tentative commencement of technical
instruction’.* However, the polytechnic was primarily a place of recreation and less an
educational establishment, with its famed gymnasium and swimming baths making it
“practically speaking, a club for the wage earning class’.> The emphasis changed somewhat
in 1881, when the grounds at Regent Street were leased to Quintin Hogg after the previous
owners fell into financial difficulty. Under new directorship, the building soon spread
beyond Regent Street to Cavendish place, and a number of ‘practical trade classes’ were
embarked upon. The introduction to the polytechnic prospectus for 1888 x;/hich was
reprinted from The Times of April 23rd 1888, outlined the college’s commitment to technical

and practical education as a résponse to the climate of competition and new technology in the .

late nineteenth century.

‘At a time when the demand for technical education is heard on
all sides, when it is being taken up by parliament, and when
the charity commissioners are announcing their intention of
devoting large sums of money to the furtherance of it, the
public will be glad to learn something about one of the most
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remarkable sociai experiments that has ever been made with

technical education for its principal, though not exclusive

object. This is the Polytechnic Institute in Regent Street’.$
By 1894, 500 separate evening classes were running each week. There had indeed been an
enormous growth of educational work at the polytechnic,” although social éctiviti,es still
dominated. When Hogg took ownership of the polytechnic in 1881 it was renamed the
Polytechnic Young Men’s Christian Institute (Y.M.C.1.), esseqtially because Hogg, a devout
chrisfian, was attempting to instill a spiritual element into education which he felt was lacking
in secular institutions such as Birkbeck Colle:‘ge.8 In 1888, a separéte college for women
was opened at 15 Langham Place, and named the Polytechnic Young Women’s Christian
Institute (Y.W.C.1.). From this point onwards the whole institution was simply known as
the polytechnic at Regent Street or more colloquially as ‘The Polytechnic’. Although the
founding of the Y.W.C.I. appears to have offered an opening for women’s education and
. training to develop, the idea of éducating women at the polytechnic was not particularly new.
Back in the 1870s, women had been free to attend all classes of evening instruction at Regent
Street. This is confirmed by the Royal Polytechnic Programme for 1873 which boasted of:
‘classes of evening instruction : for both ladies and gentlemen’,’ the majority of which were
scientific, commercial or arts courses. Unfortunately, the archives do not have any
information on student participation on courses before Hogg took ownership in 1881.

Therefore, it is not possible to ascertain the extent to which women were involved in these

open classes.

As the polytechnic began to emphasise the importance of practical and technical training after |
1881, women were increasingly offered a curriculum which appeared heavily ‘gendered’.
Men were encouraged to take classes in bricklaying, carriage building and carpentry for
example, whilst women were offered a carefully distinctive educational route, designed to

make them better wives and mothers or to fit them for traditional female trades. The
' .
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following exberpts from the Polytechnic Magazine of 1888 are taken from sections written
by Quintin Hogg, speaking of the introduction of separate Y.W.C.I. classes:
‘Our first move in this direction shall be made this month,

when we shall start special classes for young women in
dressmaking, millinery and mantle making.’'°

‘On Monday week, we commence a special course of

instruction in plain and high class cookery ... I should like our

members to recommend these classes to their sisters’ and

cousins’ attention ... Among the qualifications of a good wife,

a knowledge of cookery certainly is not the least desirable.’!!
From 1888 onwards, women had their own college, and therefore recognition within the
institute. However unlike the previous decade, they now had specifically ‘female’ classes
designed for them, and although there were no formal restrictions on their studying most
other courses offered at Regent Street, they were strongly encouraged to follow a particular
route, deemed ‘appropriate’. This is not to say that they followed this advice, as the
following. sections will demonstrate. Importantly, this introduction has shown that the
development of women’s education at the polytechnic did not develop in a linear manner and
thus may offer insights into women’s subject choices before the First World War. The
following sections consider female participation rates in various subjects, but firstly a general

impression of the scale of student attendance must be gained. For this purpose, the

discussion turns to a consideration of the membership of the polytechnic.

POLYTECHNIC MEMBERSHIP

The details of polytechnic members were recorded in the candidate books for the Y.M.C.I.
and the Y.W.C.I. respectively from 1904 to 1913. Aside from the uncertainty outlined
earlier about the difference between candidates and members, the term ‘member’ contains

a further ambiguity: to gain polytechnic membership, one did not also have to be a student.

[
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The polytechnic offered a range of social and recreational facilities, and a number ofv people
’joined’ the institute to gain access to these, rather than to enrol for educational courses.'
Thus the figures presented in table 4.1 may not be a true reflection of the number of students
at the polytechnic. However the ratio of women to men should not be misleading, unless one

group used recreational facilities proportionately more than the other. A glance at various

- issues of the Polytechnic Magazine showed that most of the societies at the polytechnic were

sports based, with cricket, football and rugby predominating.'® If anything, this implies that
men were more likely to join a recreational club than women. In addition,‘ the polytechnic
prospectus for 1901-2 provided a list of social activities in which women could participate.
The options were considerably narrower than for men and the swimming pool was restricted -
to one day only for women’s use. Again this highlights that in all probability male
‘recreational’ membership was higher than female and that table 4.1 over estimates the
number and proportion of men engaged in educational activities. The female rate should

certainly be considered as a minimum.

Table 4.1 POLYTECHNIC MEMBERSHIP, 1905-1913.*

Year Total Female Female members
membership membership as % of total

1905 1,829 434 23.7

1906 1,881 500 26.6

1907 1,796 470 26.2

1908 1,608 417 25.9

1909 1,545 419 27.1

1910 1,000 307 30.7

1911 1,475 321 21.8

1912 2,072 551 26.6

1913 2,140 . 586 27.4
Average 1,705 : 445 26.1

* The small nine year span 1905-1913 was used because records of female membership

did not exist before 1904 (which was an incomplete year).

Source: Candidate books 1905-1913, p106a and p107a, University of Westminster
archives.
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Women comprised, on average, just over one quarter of the total polytechnic membership
between 1905 and 1913, ranging from 21.8 to 30.7 per cent. Although thei.r participation
was not so great as that observed at U.C.L., these figures are far from insignificant,
especially given that the female students in table 4.1 are probably obscured by a higher
number of male social members. Between 1905 aﬂd'1910 the number of men and women
declined consistently reaching a trough in 1910, so much so that the number of males, 693
by this date, was less than half its 1905 figure of 1,395. The number of women also
slumped to 307 by 1910, although this shift was not so dramatic as the changé in the male
figure. This explains why the female percentage of total membership rose to 30.7 per cent
by 1910. Between 1911 and 1913, in contrast, male and female participation rose
dramatically, so that by 1913, the numbers of male and female members were at their

highest, 1,554 and 586 respectively.

Unlike U.C.L., the polytechnic drew virtually all its members from the vicinity of London,
because most studied after work on an evening basis. For this reason, events within London
in the first decade of the twentieth century are probably of greatest relevance in explaining
both the fall and rise in participation at Regent Street between 1905 and 1913. From the
1890s onwards, a number of new polytechnics opened in London, after the Technical
Instruction Act of 1889 and the Local Taxation Act of 1890 allowed rate money to be spent
on technical training.'® In addition, in 1891, the Royal Charities Commission-agreed to
give annual grants to thirteen London based polytechnics, which greatfy imprdved their
financial position, and as Wood states, marked the beginning of the ‘Polytechnic .
Movement’.'® In 1882, Regent Street was the first of the London polytechnics, and
_ therefore enjoyed unrivalled dominance in this sector, however by the 1890s and the early

part of the twentieth century, it had to face growing competition, and some loss of students
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to"ogher institutions. By 1897 there were nine polytechnics in London,” and by 1904

twelve in total.'®

Although rivalry began in the 1890s, it seems to have become more intense by about 1904
when polytechnics such as WoolWich; which had opened in 1890, and the South Western at
Chelsea, in 1896, expanded the range of evening classes which they offered, Woolwich
. developing separate subject departments for the first time.”* By 1906-7 the South Western
was registering students for London matriculation examinations, and selected University of
London degrees,” therefore competing in some of the more prestigious subjects with Regent
Street. When these institutfons opened, they were primarily recreational and social clubs,*
_ véry much like Regent Street had been-in its earlier days, and therefore offered less direct -
competition. Once they took on a more ’educational’ role, it became increasingly difficult .
for Regent Street to maintain its student population. In addition, the death of Quintin Hogg
in 1903 probably created some short-term turmoil for the polytechnic, because he had taken

such a direct and paternal role in the organisation of the college.

However, the education committee of the London County Council (L.C.C.) continued to
award a much higher grant to Regent Street than to other polytechnics, £2,465 as compared
to between £187 and £520 in 1904, In addition, élthough Regent Street was losing some
potential membership to other polytechnics, in 1907 its student roll was far in exceés of other
establishments, with the number on record in this year being 10,753, compéred to the second
largest institution, the South Western which had 5,290 students. The other polytechnics all .
had lower rates of participation than this.? More importantly, these L.C.C. figures. are
much higher than those documented in table 4.1 for 1907, only 1,796. This suggests that
fhe candidate books are unreliable as a guide to student participation, and that most students
did not choose tojoin the polytechnic as members. However the candidate books were the
!
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only source which gave general figures of male and female involvement on an annual basis,
and this made them hard to disregard. It should be borne in mind though that the figures in
table 4.1 are incomplete, and not an accurate indication of male and female participation as

students.

Changes in course fees within the polytechnic may help to explain the fall in membership
between 1905 and 1910. Table 4.6 below provides details of a small sample of courses at
the polytechnic, and their cost per quarter. Three of the six courses raised their fees between
1906 and 1907 after prices had been stable for thirteen years, and by 1913, four had raised
their cost. The fees for ‘shorthand and typing’ were raised by forty per cent, and brickwork
and masonry by fifty per cent initially, followed by further rises up to 1914. If these kind
of increases were common across the polytechnic, they provide a reasonable explanation for
a significant fall in student numbers to 1910. However, they do not explain the sharp rise
in figures up to 1913, and there is certainly no indication that course fees fell after 1910.
It is also difficult to explain why membership rose again after 1910, given that the new
polytechnics, which had been established during the 1890s, were still in existence and if
anything were expanding their membership at this time.?* It can only be assumed that the
growth of polytechnic work in the capital increased interest in and awareness of technical
education and training generally, especially after the education acts of 1870 and 1891 boosted
general levels of literacy. It is also possible that once the novelty of the new instiﬁtions had
worn off, Regent Street was able to win back a number of students, because of its long

record of excellence.

It should be mentioned that the L.C.C. Education Committee provided figures of all male
and female students taking both day and evening classes at Regent Street between 1908 and
1909. The total student figures in this year were 9,130 of whom 4,050 were reported to be
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female. Thus women compriséd 44.3 per cent of the student body, an exceptionally high
figure, which is certainly not indicated by the candidate books.” It appears that these
volumes are highly inaccurate, and seriously underestimate women'’s participation as students.
It can only be assumed that they recorded mainly social members. Unfortunately the L.C.C.
only provided such figures for Regent Street in this one year. However the findings indicate
that women were indeed a significant group within the polytechnic, a feature which has
rarely been recognised in accounts of technical and practical training. The following sections
will demonstrate the areas of study in \yhich these, surprisingly large numbers of women,
took part, and attempt to discover whether they were involved in a wide range of subject

areas or whether they were more commonly to be found in certain educational niches.

Unlike U.C.L.’s data from 1900 onwards, the polytechnic archives had no records of female

- participation as students in different subject areas. However, the archives did house a

number of volumes which listed examination results for subjects in the departments of science
and art, and also City and Guilds qualifications. Examination results are unlikely to be an
accurate guide to the number of students who participated in different subjects, because they

only present a record of those who actually sat a paper. Thus, they offer similar information

_ to the ‘graduate’ figures from U.C.L. However, the results are useful because they show

trends of female participation in various subject areas, even if they do not offer a numerical

total.
CITY AND GUILDS EXAMINATION RESULTS

The examination results from the department of science, and similarly the department of art
probably come closest to representing the actual number of students who participated in
classes, because they provided figures of both passes and failures. The City and Guilds

/ . .
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results, in contrast, only listed those who passed, and therefore the number of students who
took part in these subjects may well have been higher than the examination results suggest.
In the final volume of City and Guilds examination results, for 1904, failure rates were also
provided.?® In this year the number of students who failed was slightly higher than the
number who passed, which helps to explain the small numbers shown in table 4.2 compared
to those in the départrﬁent of science shown in table 4.3. The City and Guilds results cover
a ten year, period from 1895 to 1904, because there was no documentation for years outside
this per'iod. 1 have placed the various subjects under grouped category headings for ease of

analysis.

Table 4.2 CITY AND GUILDS EXAMINATION PASSES, 1895-1904,

AGGREGATES
Course Total passes Female passes Female passes
as % of total
Clothing Manufacture 130 54 41.5
Boot and shoe 76 0 -
Dressmaking . : ’ 41 41 100.0
Millinery ' 13 13 100.0
Food and drink 30 28 93.4
Advanced cookery 13 13 100.0
Plain cookery 15 15 100.0
Brewing 2 0 A -
Skilled crafts and trades* 2,129 0 -
Printing and Communications 994 65 6.5
Lithography 15 0 -
Typography 452 0 : -
Printing 30 0 : -
Telegraphy and telephony 91 41 45.0
Photography 406 _ 24 ) _59
Total 3,283 147 4.5
* There were sixteen separate courses in this category which included examples such.

as gas manufacture, metal plate work, electrical engineering, brickwork and masonry,
carpentry and joinery, plumbing and mine surveying.

Source: City and Guilds examination results, pl19a to pl19f, University of
Westminster archives.
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The number of women who passed City and Guilds examinations was very small, aﬁd they
comprised only 4.5 per cent of the total. As there was no available information for rates of
failure it is impossible to know whether women failed in very high numbers, or whether they
simply did not take such courses. However, the fact that the largest category, skilled crafts
and trades, recorded no female passes over a period of ten years, implies that some kind of
restriction was operating against female access to such courses. Also, results from the
department of science show that women were no more likely to fail courses than men, if

anything they had a slightly higher propensity to pass, as table 4.4 demonstrates.

There were certain areas of study in which women played a more significant role, of which
clothing manufacture is one example. Within this category there were forty one female passes
in dressmaking and thirteen in millinery between 1895 and 1904, and siénificantly no men
passed such coufses. In contrast, there were seventy six male successes in boot and shoe
manufacture, but no female passes. Thus it appears initially that women and men followed
‘gendered’ routes when choosing courses. This seems also to have been the case in the
category ‘food and drink’ where thirteen women passed in advanced cookery, and fifteen in
plain cookery. In contrast the two passes in brewing were both male. This subject was only
introduced in 1903, which explains its small aggregate figure. According to the prospectuses
for 1901 to 1908, cookery classes served two possible functions. These were, to train
women for work in the catering industries and for domestic service, or to equip t.hem to be
better wives and mothers within their own domestic environments.” This demonstrates that
the move towards domestic training for working-class girls was applied not only in schools? .
but also in adult education. However, the number of women who chose such subjects was
small compared to their participation in other areas of the curriculum such as arts and

sciences, as a later discussion will show. Although ‘special classes for young ladies’ were
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introduced after 1888, prescribing study in cookery and handicrafts, it is far from clear that

women embraced these options in large numbers.

In other City and Guilds examinations however, women’s presence was tiny. No women
participated in skilled crafts and trades such as road carriage building, watch and clock
making, cabinet making or plastering, or any of the other eleven courses, some of which are
listed in table 4.2. These classes were far more significant statistically than those in cookery,
millinery and dressmaking. It would be easy, here, to accept the frequently proposed view,
that women chose not to participate in such trades, because the work was heavy and dirty and
the training, normally by system of apprenticeship, was long. This was emphasised by

Cadbury in 1909:

‘There is a very general complaint that girls will not learn a

trade because, in the first place, they all hope to marry and

thenceforth be under no necessity of earning their own

living.’®
However, he then proceeded to state: ‘One would think that the existence of such a vast
number of married women working in factories in a city like Birmingham would have a
sobering effect on such speculations.’® This contemporary account recognised a low level
of female skill and training in- relation to male participation, but diagnosed the root causes
as a lack of social acceptance of female training, unwillingness of parents to subsidise
daughters through a period of apprenticeship and a general ignorance of most women of the
benefits of learning a trade.?' This is not consistent with a natural aversion to such training, -
and it is particularly unlikely that women who were enrolled with the Y.W.C.I., and

therefore more aware than other females of the benefits of education and training, would fit

this mould.
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Nor does it appear that the polytechnic overtly prevented women from studying any course.
In fact, the prospectus for 1888-89 confirmed that all evening classes were open to both men
and women.? This, appears at first glance, to reinforce the view that women avoided
practical trade classes, preferring to take part in more traditional subjects such as cookery
and dressmaking. However, it is not sufficient to accept the polytechnic’s pledge of equal
access at face value. The following extract from the prospectus for 1888-89 shows that the
. policy was considerably different in theory from practice:

‘(Practical trade) classes are established with a view of giving

apprentices and young workmen a thoroughly practical and

systematic course of training in their various handicrafts.....

Only those are eligible to attend classes in this section who are

actually engaged in the trade to which these subjects refer,

unless an extra fee be paid.’* :
The biggest obstacle to women who wished to obtain places on practical trade courses, was
that they had to hold an apprenticeship or participate within a' relevant trade before they
could enrol. The following discussion will demonstrate that it was virtually impossible for
women to gain apprenticeships or even entry into many trades in the late nineteenth century.
So, although there were no official restrictions at the polytechnic, the obstacles within the
labour market were such that women were often unable to enrol for such subjects. The

incentive for women to pay an extra fee for the privilege was slight, given that most would

have faced great difficulty in practising their trades after qualifying.

A Ministry of Labour report for 1920, slightly later than the period covered by this study,
on the education of apprentices in the building trade, showed that training in the trades of .
masonry, bricklaying, carpentry and joinery, plastering and painting was available only to
boys,* even after the gains made by women in the field of employment during the First
World War. All of the above were offered as practical trade courses at the polytechnic, and

all were courses with no female examination passes. The closure of building apprenticeships
I .
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to women explains convincingly the reasons for their non-participation, whilst offering a
critique of the notion that women ’chose’ not to opt for certain areas of training. The fact
that the college did not operate a gender-bar is inconsequential, when wider social restrictions
such as government, union and employer policy prevented access. The result was that many
practical trade courses were male dominated. Engineering was another area in which women
failed to participate at the polytechnic, and yet they were not excluded from working in the
engineering trades. In fact, between 1861 and 1911, vast increases in such employment took
place. A report commissioned by the Fabian research department and Fabian women’s group
in 1918 discovered that:

‘The totai number of women employed in the engineering and

allied metal trades, which rose only from 44,000 to 58,000

between 1861 and 1891, rose from 58,000 to 85,000 between

1891 and 1901, and from 85,000 to 128,000 between 1901 and

1911°.%
Although women’s participation in engineering undoubtedly increased during this period,. the
types of work which they carried out were confined to machine minding, light drilling, press
and lathe work. It was precisely because mechanisation increased, that women’s employment
rose. Their work was deemed unskilled, required no apprenticeship and was poorly paid.
Drake stated that of four categories of worker, fully qualified, skilled, semi-skilled and
unskilled, women before the First World War participated in the latter two categories only.
She claimed that no women gained apprenticeships or equal wages with men befor.e the war,
and that parents and employers were unwilling to spend valuable resources on their training,
when the expectation was that they would leave work after a few years to marry.’® For.
these reasons, women probably found that securing training at an educational establishment
such as Regent Street, was impractical. It was not until 1918, and the foundation of the

Women’s Engineering Society that they were able to begin training fully as engineers. The
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position in which women found themselves in the pre-war period regarding the availability
of employment positions is summed up in the following extract:

‘Roughly speaking, what are regarded as nofrnal (pre-war)

women’s trades comprise various processes in the textile trades

(including lace and hosiery), the dress and clothing trades,

domestic occupations, laundry work, certain processes in

printing and stationary and in boot and shoe making, and in

certain parts of the country (chiefly the West Midlands),

various small metal trades. In addition women had gained

entry in considerable numbers into the lower grades of clerical

work’.%
According to this report, a number of the practical trade courses offered at the polytechnic
were of relevance to women and prepared them for trades in which they could participate,
for example metal plate work, boot and shoe making and printing. However, no women
successfully sat examinations in these subjects at the polytechnic. Cadbury’s 1909 study of
Birmingham found that the trades in which women could make the greatest impact and earn
the highest wages, at least in the manufacturing sector, were dressmaking and upholstery,
because it was in such areas that they were most likely to be apprenticed.®® Clementina
Black, in a similar study of 1915 commissioned by the Women’s Industrial Council, found
that in London the vast majority of work carried out by married women was in the area of
textile manufacture, or various other forms of manufacture such as artificial flower, bag and
box and preserve making.** This was perhaps to be expected in a survey of married women
workers, who frequently worked from home because of the restrictions many firms held
against them. The fact that the single largést category of employment for married women
in London was laundry work, a non-manufacturing occupation, but one which could be .
carried out from home is evidence of this.** Although younger, single women could more

easily gain access to trades such as metal working, printing and boot and shoe makjng they

were usually employed in subservient positions, were less likely to gain an apprenticeship
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than they were in textile work and long-term employment could not be guaranteed after

marriage.

This is evidenced by a consideration of the branches of the metal trades in which women
worked. The majority were engaged in press work, or unskilled machine operation, lathe
work, whicﬁ was more skilled, but rafely learned through systematic training, soldering,
where the skilled work was invariably carried out by men, and surfacing, which with the
exception of lacquering was unskilled. The few women who did take part in more skilled
‘areas of the metal trades confessed to learning by ’picking up’ the trade, rather than by -
receipt of a thorough training.*’ Thus it is not surprising that they did not take part in
college training courses. Similarly, women working in the boot and shoe trade undertook
different tasks from their male colleagues. Women in general machined the uppers of shoes
whilst men designed, cut and nailed them.*” Although the role of women as machinists
should not be undervalued, and was certainly skilled, although rarely recognised as such, the
boot and .shoe' manufacturing -course at the polytechnic would not have aided the career

development of most women, because it was essentially design orientated.

In the printing industry, machinery was gradually being introduced ﬂ1roughout the nineteenth
century to replace the skilled positions of compositor and stereotyper, which traditionally had
been held by men. The result was that women were able to participate in printiﬁg in much
larger numbers than previously. Hunt shows that the number of women in the printing trade
rose from.2,000 in 1840 td 30,000 by 1901. However, there were still only around four.
female printers to every 100 males, therefore the scale of female involvement should ndt be
overstated.*> In addition, women were excluded from specialist unions such as the London
Society of Compositors, which meant that their wages remained inferior to male earnings,
and women were firmly placed within the semi and unskilled sectors of the trade.*
.
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Cadbury believed that boys increasingly refused to do such work because it led to ‘ﬁothing
in the future’.* If this type of work really did have no future prospects, then it is certainly
unlikely that women would have seen the attraction of courses such as typography,
lithography or printing at the polytechnic. This in part justifies the polytechnic’s decision
to create separate, relevant classes for young women, so that they would at least be able to
use their qualifications to some benefit. It also shows that women’s choices in education

were determined by their vocational usefulness.

Although women did not train specifically as printers, table 4.2 shows that sixty five women
participated in the broad category of printing and communications at the polytechnic. These
women all took courses in photography, telegraphy ;nd telephony. In photography they
comprised just under six per cent of the total, but most significantly they accounted for forty '
five per cent of those in telegraphy and telephony. This high level of participation was
matched by the availability of careers for women in this area, as Clinton demonstrates:

‘In 1882 there were 321 women in clerical posts, and 1,978

working as counter hands or telegraphists. By 1911, when

most of the telephone system had been taken over (by the Post

Office), 26,591 out of a total of 106,170 who worked for the

department were women.
In spite of this high proportion of female workers, the Post Office placed plenty of
restrictions on women. An official marriage bar was in operation which was not iifted until
1946.4 Also, women had to accept a widely different pay scale from their male colleagues,
earning one third of the male rate for the high post of principal clerk, and two thirds of this .
rate for posts of counter-clerk and telegraphist.*® According to the Englishwomén’s
Yearbook, 1890, the wages of telegraphists and telephonists commenced at the low figure
of ten shillings per week.” Both of these features hindered women in terms of career
prospects and promotion, and therefore it is quite remarkable that such a high proportion of

!
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women passed courses in telegraphy at the polytechnic. This was probably a response to
the problem that, as Daunton points out, the Post Office offered few chances of promotion
or training for women, and thus if they wished to gain superior posts, they found it necessary

to gain external training.

The proportion of women who took examinations in photography was 5.9 per cent. This
may appear a rather small figure, but it marked the beginning of an era in which photography
became' a recognised occupation for women. Michael Pritchard has noted that towards the
turn of the twentieth century the number of women working in photography increased at a
proportionately faster rate than the number of men, so that in 1861, they had accounted for
only eight per cent of all photographers whilst by 1891, their proportion was closer to twenty
four per cent.”! Around the turn of the century, two conteinporary reviews suggested that
although there were good opportunities for women as photographers, rﬁany were not
succeeding in the open market due to a lack of training. Both specified the polytechnic at
Regent Street as offering the best training available.> Significantly, chapter nine below
shows that by the 1920s, the proportions of men and women studying photography at the
polytechnic were virtually equal. This implies that the advice given to women was taken
seriously, and that the gradual inclusion of women as students of photography between 1895

and 1904 marked the beginning of a rising trend.

The most significant discovery from the examination results of City and Guilds subjects is
that women participated to the greatest extent in courses which offered them the possibility .
of furthering a career of some kind. This emphasises that although women were keen to be
trained and educated, their involvement in practical trade subjects was small because so many
external restrictions were in operation. Although é number of women followed the
designated female trade classes other women at the polytechnic did not. The department of

’ .
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science, which did not have any trade membership requirements, also appealed to a number

of women, as the following section will demonstrate.
DEPARTMENT OF SCIENCE EXAMINATION RESULTS

The results of examinations in the department of science were recorded for a longer period
than the City and Guilds examination results. The figures shown in table 4.3 cover a fifteen
year period from 1897 to 1911, with the omission of figures for 1908, for which no data was
available. Again the results have been presented under category headings which have been
created for ease of analysié.‘ Table 4.3 records all examination results, both passes and
féilures, and therefore comes closer to offering a total of the number of students participating

in each course than the City and Guilds results.

The total number of female students, and their percentage of all students in the department
of science was considerably higher than it was in practical trade examinations, although still
quite small at twelve per cent of the total. Given that twenty six per cent of polytechnic
members were female according to thé candidate books, and that the L.C.C. records showed
that these figures significantly understated women’s participation, by around eighteen per
cent, it appears that women were finding their main educational niche elsewhere. For the
moment, patterns of female involvement within the department of science ;hould be
considered. Technically the science department and City and Guilds examination results
cannot be compared, unless both sets of results are presented for an equal time period, and .
for pass rates alone. Table 4.4 provides this recalculation. City and Guilds results are
presented as in table 4.2, and science results are given by pass rate only, and for a ten year ‘

average.
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Table 4.3  DEPARTMENT OF SCIENCE EXAMINATION RESULTS, 1897-1911,

AGGREGATES
Course Total No. of females Female % of
total
Design and construction 5,232 40 0.8
Practical plane geometry 1,174 38 3.2
Machine construction and ‘ '
drawing 1,429 0 -
Building construction 2,629 2 0.1
Mathematics and mechanics 4,329 281 6.5
Mathematics 1,206 145 12.0
Theoretical mechanics 405 . 18 4.4
Applied mechanics 692 - 1 ' 0.1
Sound, light and heat 351 34 9.7
Magnetism and electricity 1,027 83 8.1
Steam and heat engines 648 0 -

- Chemistry . 1,707 115 6.7
Theoretical inorganic 716 59 8.2
Practical inorganic - 699 » _ .32 - 7.4
Theoretical organic - ' 149 2 1.3
Practical organic 143 ‘ 2 1.4
Natural and animal science 343 122 35.6
Geology 88 15 17.0
Mineralogy 37 1 2.7
Physiography 71 36 50.7
Zoology 29 8 27.6
Botany 118 ' 62 52.5
Human biology 1,404 1,003 71.4
Human physiology 746 o 539 72.2
General biology 45 14 31.1
Hygiene 613 ~ 450 . 73.4
Agriculture 178 23 129
Total 13,193 1,584 12.0
Source: Department of science examination results, pl116a-h and pl117a-g, Umversuy

of Westminster archives.

Table 4.4  TOTAL PASSES IN CITY AND GUILDS AND DEPARTMENT OF
SCIENCE EXAMINATIONS, TEN YEAR AVERAGE ' :

Total passes Female passes Female passes'
as % of total
City and Guilds 3,283 147 4.5
Science Department 5,796 800 13.8
Source: City & Guilds examination results, p119a to p119f, and department of science

examination results, pl17a-g, University of Westminster archives.

/ .
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Table 4.4. shows that women’svpass rate, 13.8 per cent of the total, was marginally higher
than their participation in science examinations. This suggests that female students adapted
well to study and were more successful than men although the rates are too small to draw
any firm conclusions. It also confirms that women more commonly participated in science
courses than they did in practical trade classes. This is interesting, given that the specially
designed classes for young ladies were included in the practical trade figures. Women thus
appear to have avoided these separate subjects, with eighty five per cent of those who passed
examinations in practical trades or sciences being attracted to the department of science.
This observation can be made with regard to students in general, and not just to women.
Given the pledge of the polytechnic to provide technical and practical training in the late
nineteenth century climate of overseas competition, a surprisingly small number of students
opted for such courses, the majority seemingly choosing more theoretical options. However,
the department of science did not only cater for students who wished to study pure science.
The polytechnic prospectus for 1888 stated that many science courses were taught in part

conjunction with practical trade courses, because there were many common areas of study.>

As with practical trade examinations, certain courses and categories in the department of
science were more attractive to women than others. Table 4.3 shows that their greatest ievel
of involvement was in the field of human biology where they accounted for 1,003 out of
1,404 students, or over seventy one per cent of the total. This is a signiﬁcaﬁt finding,
especially when it is borne in mind that human biology was statistically" one of the more
significant categories in the department. Within this category women were most dominant.
in subjects such as hygiene, 73.4 per cent of the total, and human physiology, 72.2 per cent.
They accounted for a lower proportion of general biology students, and yet this was still by
no means an insignificant figure at just over thirty one per cent. Other fields of large female
involvement were botany at 52.5 per cent of the total and physiography which accounted for
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50.7 per cent. The magazine Home Tidings in 1884 gave a description of physiography as
a scientific study of the elements and the phenomena of nature, and thus was somewhat like
a study of geology.** Physiography, and the other courses in which women comprised a
majority such as hygiene, human physiology and botany were arguably more theoretical than
the practical trade courses and other courses within the department of science such as
building and machine construction, applied meqhanics and heat engines, which all attracted
a minute percentage of female students. However, other courses with tiny female
participation rates were neither practical nor applied, for example theoretical organic

chemistry only attracted 1.3 per cent of its students from the female membership.

The areas in which the lowest levels of female participation occurred were design and
construction, mechanics and organic chemistry. Given that, according to Barbara Drake,
engineering apprenticeships were not offered to women before 1918 it is highly unlikely that
women would have been able to use a training gained at the poiytechnic to obtain work in
the areas‘ of steam engineering, machine construction, applied mechanics, theoretical
mechanics or geometry for example.>® Thus their low level of participation in these areas
is not surprising. It is more difficult to assess vocational opportunities for women who
gained general science qualifications because, they did not always prepare a candidate for
work in one specific field. One can only speculate as to the ways in which such skills might
have been used. A qualification in chemistry had many potential uses such a§ chemical
research, medicine, pharmacy and teaching for example, although most occupations followed
by student§ with a chemical training would have been professional. This was also the case .
for those with qualifications in hygiene, physiology, botany, sound light and heat and

mineralogy. The question therefore, is which professions were open to women?
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Pat Thane has demonstrated that most professions were male dominated up to 1914 é.nd that
women did not begin to make a significant impression until the interwar years when, for
example, the legal and accountancy professions were opened to them in 1919, and certain
managerial professions also became accessible.®® A general science organisation was the
Literary and Philosophical Society, a prestigious and exclusive body which had an
educational as well as a research role. Women were not permitted to become members,
although they could attend selected meetings by the turn of the century if elected by the
council.”’ Although membership of this society was not essential in order to practice a
scientific profession, it is a good indication of the kind of resistance women faced in
professional life in general, especially in the sciences. Although some scientific societies
were open to women from their outset, others were closed to women until the twentieth
century as outlined on page 39 above. In addition, through their own efforts, women gained
admission to the British Association for the Advancement of Science in 1839, but they were
not allowed onto the various committees or to hold office, in spite of intensive lobbying
during the 1870s.® After the turn of the century, women continued to be poorly
representéd in the majority of scientific societies.®® Further expansion in professional
opportunity did not take place until the Second World War, and even then, as Pat Thane
states: -

‘In 1945 there were 102 female chartered accountants and

13,313 males; 325 female architects in a profession numbering

9,375; 261 female chemists among over 9,000; 7,193 female

doctors and 37,143 males.’®
Thus, only 2.9 per cent of chemists, as late as 1945 were female. On this basis, it is hardly .
surprising that women between 1897 and 1911 did not study chemistry at the polytechnic in
large numbers. Reader has shown that the Royal Society of Apothecaries, after 1865,
tightened its rules to prevent the entry of \;Vomen, after Elizabeth Garrett managed to gain

admission via a loophole.®! This was a profession which held obvious attraction for those
l .
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with a chemical training, and its closure to women is an example of overt restriction which
may have deterred women from obtaining an education in chemistry. However, a range of
more covert restrictions such as the marriage bar and low wages adequately explain why
women declined to compete with men in some professions. For example, although the Royal
Pharmaceutical Society was opened to women in 1879, they were not treated as equals within
the profession. Wom¢n could not enter the building via the same entrance as men for
example, and were generally isolated by maie members.® This prompted the setting up of
a separate ’Association of Women Pharmacists’ in 1905, predominantly as a pressure group.
The association attempted to gain greater recognition for qualified female pharmacists by
inspiring hospitals to improve wages and conditions and also encouraging their members to
join together and campaign for equal opportunities.®® Holloway points out that even fully
qualified female pharmacists who were members of the Royal Society, could generally gain
work only in hospitals or as assistants. Very few managed to set up their own businesses,
on the grounds that: ‘Fathers seemed unwilling io invest capital tov launch their daughters

in business, but were not averse to using them as managers or assistants’.*

Although in theory the profession of pharmacy could be eptered by women, in practice a
large number of restrictions prevented women from succeeding in all areas of pharmaceutical
work. * According to the Englishwoman’s Review, by 1907 there were only 150 female
chemists in Britain, of whom the majority were engaged in hospital and dispensiﬁg work..5
It is probably, therefore, no coincidence that large numbers of women participated in
sciences such as hygiene and physiology which provided a basis of training for careers in .
nursing and midwifery and also the developing professions of health visiting and sanifary
inspection which offered better opportunities to women. Health visiting developed very much
as a female occupation which relied on the alleged ‘iadylike qualities’ of sensitivity and
friendliness., whereas female sanitary inspectors were in much more direct competition with
,
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men. Generally they held high qualifications, often degrees, and always sanitary
certificates.®® Davies argues, in fact, that female sanitary inspectors were generally more
highly qualified than their male collea'gues.67 Both professions were important, the former
in establishing a new area of work which brought the home and the health of the family into
the public domain, and the latter in allowing women directly to compete with men in a
profession which previously had been hard for them to access. Even amongst sanitary
inspectors however, there was a clear sex division of labour where women were normally
assigned to work with families and children whilst men more commonly dealt with ‘drains,
housing, workshops and factories’.® Numbers of women in these professions by 1911,

were still fairly small, althdugh growing.

Reader shows that, nursing, midwifery and teaching were the only professions in which .
women constituted a majority before the First World War.%® The 1911 census showed that
there were 187,283 female teachers in Britain and 83,662 midwives and nurses.”” This
suggests that women did not chose particular science options purely because they were more
theoretical or more ’suitable’, but because they could develop careers in these areas without
facing male cofnpetition, and numerous barriers. As late as the 1950s and 60s this at;itude
still prevailed. Pat Thane refers to research carried out by Nancy Seer in the 1950s which
revealed that most female science graduates opted for careers in teaching, and in a few cases
industrial research. The study stated: “

‘Competing with men was not a prospect which attracted many

of them. They were chary of entering into a situation in which

they would have to push in order to gain promotion....not one

girl expressed enthusiasm for breaking down prejudice simply

because it was there’.”

It is certainly not sufficient to regard low levels of female pafticipation in technical and

scientific employment as a result of inadequate provision of training and education, and the

1
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responsibility does not lie solely with institutions like the polytechnic. In contrast,
discrimination against women in the labour market had the result that some forms of
scientific training were unhelpful. Additionally, as Gladys Carnaffon has pointed out, a
definition of ‘technical employment’ which ignores areas such as commerce and languages
is negative, and results largely from the fact that technical work is generally perceived in
‘male terms’, although commerce was of vital importance to economic performance, and
many women participated in this area.” Unfortunately, no examination results for the
department of commerce at the polytechnic have survived, and thus it is not possible to judge
the extent of female involvement. Given that female rates of participation in science and
practical trade classes were much lower than those outlined by the L.C.C. for the year 1908-

1909, it is conceivable that a large number of women took part in.commercial training.

The science subjects documented in table 4.3 did not prepare students only for professional
careers. An interesting finding was that women accounted for nearly thirteen per cent of all
agricultural examinees at the polytechnic. One might expect agriculture to have been a male
dominated occupation around the turn of the century. Indeed, the Englishwoman’s Yearbook
fqr 1890 stated that traditionally this had been deemed an ‘unfeminine’ area of work’.”
However, both this journal, and the Englishwoman’s Review ran articles between 1890 and |
the early 1900s showing that a large number of women were gaining posts as gardeners,
horticulturalists, or setting up privately as market gardeners.”* Apparently, the d;mand for
women gardeners had become so great by 1909, that ‘at least one well known college could
not keep pace with the number of female students applying for training’.” Women could .
command salaries of up to £100 per annum, including board and lodging, in 1901, a
comfortable income, although, crucially, the top salary for a man carrying out the same w§rk

was around £300.7® Compared to other occupations for women however, agriculture and
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gardening were probably attractive alternatives, although it is surprising that a study of

agriculture attracted any interest in central London.

Unlike the City and Guilds results, there were very few science examinations which did not
attract any female candidates, even though many had a very tiny percentage participation.
This was presumably because science courses did not stipulate that trade participation was
a necessity for enrolment. Although most women avoided courses in which later professional
opem’ngs: would be difficult to achieve, a handful participated in most courses because, as
Carol Dyhouse has shown, they could normally gain work teaching their subjects:

“There were pitifully few occupational niches open to women

who had completed their studies in higher education. Most of

those who needed to earn their own living either chose, or had
no choice, but to return to schoolteaching.’”’

- It seems, in the light of numerous hindrances to women in the areas of theoretical and

applied science, that women constituted a surprisingly large proportion of total science
candidates at the polytechnic, twelve per cent of those who sat examinatidns, and 13.8 per
cent of those who passed. Their subject choices also indicate that they intended to use their
qualifications for practical purposes. The discussion finally turns to female participation in
the department of art. This section is based on a sample, because female education in arts
subjects is not within the original remit of the thesis. However, as twenty six per cent of
polytechnic members were apparently female, and in 1908-9 women accounted for 44.3 per
cent of all students, a large number still have to be accounted for who do not appear in the
figures for science and practical trade examinations. As already suggested, a nurriber were
probably involved in the department of commerce, but no records exist to support this. In

addition, some may have participated in the department of art.
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DEPARTMENT OF ART EXAMINATION RESULTS

The figures of examination passes and failures in the departmeht of art are presented in Table
4.5. The results are based on three single year studies, 1900, 1905 and 1910, and therefore
cannot be compared at an aggregate level with the figures in tables 4.2 and 4.3. However
the percentage of students who were female can usefully be compared with the findings from

the practical trade, and science examinations.

“Table 4.5 DEPARTMENT OF ART EXAMINATION RESULTS, 1900, 1905, AND -

1910.
Course Total No. of females Female %
- of total .

Drawing 769 305 397
Drawing from antique 71 32 45.1
Drawing from life 102 44 : 43.1
Drawing in light and shade 162 66 40.7
Freehand drawing 193 64 33.2
Geometrical drawing 44 19 ©43.2
Model .drawing : 197 80 40.7
Design 360 929 27.5
Architecture 136 3 2.2
Design 110 57 51.8
Modelling design 6 2 33.3
Perspective 108 37 34.3
Modelling 78 24 30.8
Modelling from antique 13 7 53.8
Modelling from cast 24, 6 25.0
Principles of ornament 17 9 52.9
Historic ornament 24 2 8.3
Painting 49 29 - 59.2
Painting from still life 37 23 62.2
Painting ornament . 12 _6 50.0
Total 1,256 . 457 36.4
Source: Department of Art Examination Results, p116d, p117a, and p117e, University

of Westminster Archives.

Table 4.5 demonstrates that a large percentage of students in the department of art were

female, 36.4 per cent of the total. This explains where some of the female members,

i
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previously unaccounted for were located at the polytechnic. It also implies that the vfew that
women were attracted to fine arts as an area in which they could develop amateur interests
holds some credibility.”® However, a breakdown of the figures, and a closer look at
participation in individual courses shows that the type of art classes in which women
comprised the larger proportions, were not necessarily non-vocational. In the category of
drawing, women were 43.2 per cent of the total in ‘geometrical drawing’, but only 33.2 per
cent in ‘freehand drawing’. It is difficult to classify certain courses as more practical than
others in the department of art, because, like science qualifications, the skills acquired were
not necessarily connected to one specific trade. However, it is probable that a course in
geometrié drawing was relevant to a number of industrial .occupations, and perhaps more so
than one in freehand drawing. Similarly in the category of design, women comprised very
significant proportions in particular subjects. The overall percentage of women in the
category was low, because the largest course within this group, architecture, was rarely
studied by women, only three of 136 students recorded were female, a mere 2.2 per cent.

An extract from the Polytechnic Prospectus for the academic year 1901-2 provides an insight

into these small female figures:

‘(The course in architecture) is formed for the purpose of
affording instruction to youths and young men who intend
entering architects’, surveyors’ or builders’ offices, or
following any of the many designing and constructive
occupations. The course will .... include instruction .... as
required by the R.I.B.A."”

Aside from the use of masculine phraseology, the fact that this course was $o closely
connected to careers in architecture, surveying and building, and also to the Royal Institute
of British Architects, which had only five female members by 1922 % is explanation enough
for a low rate of participation. There were no official restrictions on women who attempted

to join the R.I.B.A., and the first, Ethel Mary Charles was successful in 1898.8' However,

the social climate in the late nineteenth and early twentieth centuries was such that entering
I .
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architecture as a profession was not deemed °‘respectable’ for young ladies. As Wigfall
states: ‘Working, as the architect did, alongside the builder, it was inconceivable that a

woman should contemplate taking on such a job’.®

This explains why as late as 1922, such a tiny number of women entered the profession of
architecture and therefore why women participated in such small numbers in the
corresponding course at the polytechnic. In contrast, in the design course, women comprised
nearly fifty two per cent of the total, the majority of all students. The placing of this course
within the department of art should not be taken to imply that it was a non-vocational subject.
The polytechnic prospectus for 1888-9, showed th.at a major aspect of the course in design
was to meet: ’the requirements of apprentices and artisans connected with the wood carving
trade’.®® Therefore, women were engaged in relatively practical areas of study, albeit in
the department of art, and it is certainly misleading to assume that their interest was merely
dilettante. Although the volumes of examination results referred to a ‘department of art’, the
polytechnic prospectus named the department the ’School of Practical and Technical Art’.%
This title is important, because it shows that art and design courses at the polytechnic were
often applied and did not offer only a ‘liberal education’. This strengthens the observation
that courses which fell outside the department of practical trade should not be assumed

always to have been non-vocational.

Women also participated in a number of less technical art courses, constituting, for example,
over sixty two per cent in ’painting from still life’. However, there is no obvious trend.
which indicates that women participated in these courses to a greater degree than men, who
accounted for a large majority in courses such as ’perspective’ and ’historic ornament’ for
example. A qualification in a subject such és ’paintiﬁg from still life’ may also have had

vocational uses. During and after the 1880s, ’art pottery’ workshops were flourishing.
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Drawing on clay was practised at the Doulton factory by several artists trained at the
Lambeth School of Art,* and it is quite conceivable that those trained at the polytechnic

at Regent Street were able to use their skills in a similar manner.

It has been shown that women accounted for a significant portion of polytechnic members,
over twenty six per cent, and that these figures underestimated their participation as students,
which between 1908 and 1909 was over forty four per cent. Of this female body, the largest
proportions were to be found in the school of technical and practical art and in certain
science subjects. This can be explained largely by the fact that a number of barriers external
to the college, particularly within industry and professional societies, meant that certain
céurses were of little practical use to- women. The technical trade courses which were
designed specifically for young women such as dressmaking, millinery and cookery, attracted .
surprisingly small numbers of female candidates in comparison to courses in the departments
of science and art. It is also conceivable that women’s involvement in the department of
commerce was large, given that this was an area of employment which was raj)idly
expanding for them,® and that the participation of women in science and art subjects was
well below their large significance as students at Regent Street as reported by the L.C.C. for
1908-9. It appears that women avoided the classes which were specifically designed for
them, because they were not content to pursue traditional careers. It does not seem to have
been the case that women chose specific options because they were deemed ‘sﬁitable’, or
because they were non-vocational, although their participation in traditionally male areas of

industrial training was very small.

A useful means of ascertaining whether women sought education for vocational reasons is
to consider the extent to which they were already engaged in employment whilst studying at

the polytechnic. - Unlike U.C.L., students of the polytechnic were normally enrolled on a
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part-time basis, studying in the evenings only, and therefore potentially working during the

day.

A small sample of the occupations of college members was taken from the candidate books,
for both males and females for the year 1907. This year was chosen, because women made
up 26.2 per cent of all students at this time, which was close to their average for the nine
year period 1905-1913. The details of twenty five men and twenty five women were
recorded, by noting the first and last name that appeared in each month of the year, with the
exception of September when three names were taken because the largest number of members
enrolled in this month. Only four of the twenty five women were not occupied, and one was
listed as a student. The remaining twenty all carried out some kind of paid work. This
implies either that they desired their training in order to become more skilled at their current
trades, or that they aspired to acquire new qualifications, so that they could move into
different occupational sectors. The fact that so few could claim to be ‘students’ or ‘non-
occupied’ however, shows that employment prospects were one of the key motivations for
women who attended the polytechnic. The figure for men was twenty three occupied and
two unemployed for the same period, a slightly higher proportion in work, but not a radically

different one.

The fact that eighty per cent of women in the polytechnic sample were employed, suggests
that they were of a different social status to women who attended U.C.L. Most women who
studied at the polytechnic had to work to provide themselves with incomes, and probably had .
to make greater personal and financial sacrifices than those women at U.C.L. in order to
gain an education. The polytechnic prospectus for the academic year 1888-9 showed that in
order to gain membership a basic registration fee of one shilling was payable by both males
and females as a one-off enrolment cost. In addition, a subscription fee of three shillings per
'
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quarter for men, and 1s 6d fof women was required.” The fee was lower for women,
because their leisure and recreational facilities were not very extensive. Course fees were
then payable above these other costs, although students could pay for a course alone, and
choose not to ‘join’ the polytechnic if they were not interested in social activities. A sample
of courses was taken from the prospectuses to show the cost of an education' at the
polytechnic, and to demonstrate the type of students who could afford to attend. Three full-
time day courses, and three evening classes Iwere chosen, and were spread between the
various departments at the polytechnic. The day classes were mechanical and civil
engineering and photography, and the evening classes, brickwork and masonry from the
technical trade department, elementary botany from the department of science, and shorthand
from the department of commerce. The fees for these courses are outlined in table 4.6

below:

Table 4.6 COST OF SELECTED POLYTECHNIC COURSES, 1888-1914, PER

QUARTER
Course 1888-9 1901-2 © 1906-7 1909-10 1913-14
Full-Time
Mechanical engineering £5,5s £5,5s £5,5s £5,5s ‘ £7,7s
Civil engineering £7,7s £7,7s £7,7s £7,7s £7,7s
Photography £4.,4s £4.,4s £4,8s £4 .8s £4 8s
Part-Time
Brickwork and Masonry - 5s - 5s . -Ts 6d -10s - - 15s
Elementary botany - 5s - 5s - 5s - 5s - 5s
Shorthand (Beginners) - 5s - 5s - 7s 6d - 7s 6d - 7s 6d
Source: Polytechnic prospectuses 1888-9, 1901-2, 1906-7, 1909-10 and 1913-14, .

University of Westminster archives.

Unfortunately, after 1888, the polytechnic prospectuses no longer provided an outline of
course content, therefore, it was not possible to explain whether the price increases for

shorthand and especially brickwork and masonry classes after 1906 resulted from changes

! .
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in course structure. In both cases, the tutor did not change in 1906, and neither did the
length of class time - which remained two one hour sessions per week.® It remains
difficult, therefore, to explain price rises other than by assuming they occurred when prices
began to increase in general after about 1900, although the cost of courses such as brickwork
and masonry rose proportionately much more than the general price level. In spite of the
rising cost of some college courses, the fees at the polytechnic were not so high as those at
U.C.L. Even the daytime courses which cost a student approximately twenty to twenty eight
guineas per annum, were lower than the price of degree courses at U.C.L., which were
anything between £30 and £40 for one year’s study. However, to suggest that the fees of
full-time courses at the polytechnic could be afforded by working families would be
misleading. Average earnings were around £77 before the First World War,* and for
families who were in this sector of the population, sending a son or daughter to study at the
polytechnic on a full-time basis would have taken up well over one quarter of family income.
Most full-time students at the polytechnic would for this reason have come from at least
lower—middle élass, families. The role of the polytechnics as institutions for the training of

working people is, on this basis, somewhat dubious.

However, evening instruction was much more affordable, and it is arguably this type of
education which was intended to be the most practically useful for young workers. The fees
for the three courses listed, ranged from five to fifteen shillings per quarter, wﬁich meant
annual fees of £1 to £3. For those earning average wages, such fees accounted for only two
to four per‘cent of annual eafnings, but for those earning less, an education at the polytechnic .
would probably have been regarded as a luxury. In conclusion, the polytechnic courses were
available to a wider section of the community than those at University College. However,
full-time instruction was still beyond the reach of most working families, and even evening
instruction could only be afforded by craftspeople or artisans or more probably, their parents.
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It is less likely that labourers or unskilled workers could fund an education for their children

at the polytechnic.

The following chapter considers the occupations and careers of women who had studied at
the polytechnic, and had graduated from U.C.L. This offers further insights into their social
status, and their motivations for choosing certain educational options. In addition, it aids an
understanding of the relationship between the levels of technical training and scientific
education achieved by women, and the contribution to economic activity which they were

able to. make as a result.
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CHAPTER FIVE: WHAT NEXT? THE CAREER PROSPECTS OF WOMEN
EDUCATED AT U.C.L. AND TRAINED AT THE
'POLYTECHNIC BEFORE THE FIRST WORLD WAR

In 1895, an article was published in the journal The Nineteenth Century which considered

the effect of university education on the long-term career prospects of upper middle-class
women. - The colleges included in the study were Newnham, Girton, Somerville, Royal
Holloway College and Alexandra College, Dublin. The author, Alice Gordon asked the
question: ‘does this course of training really, ultimately make women’s lives freer and
happier?’! The results of the survey were érouped together for analysis, and showed that
the total number of females who had graduated from these five colleges between the 1870s
and 1893 was 1,486. Of these, 680 (or forty six per cent) were engaged in various kinds of
teaching, 208 (or fourteen per cent) were married, eleven were doctors and medical
missionaries, and of the remaining fourteen who were in paid work, two were nurses, eight
or nine were government workers, one was a bookbinder, one a market gardener and one a
lawyer.? The woman who gained a position as a lawyer worked as a solicitor’s partner in
Bombay. This explains how a woman, in this case educated at Somerville, gained entry to
a profession which was still closed to women in Britain.> The remaining women may well

have done worthwhile voluntary and other kinds of work or remained unempldyed, but as

there were no given details of these women it is impossible to know.

The conclusion of the study was that university education did little to alter the career
prospects of most women, but that it enlarged the sphere of traditional femalg professions
such as teaching in particular. However, the figureé indicated that a large percentage did not |
marry after leaving education, which demonstrates that women who went through university
tended away from ‘traditional’ lifestyles in at least one respect. Martha Vicinus has pointed
out that many women who attended university, and specifically the women’s colleges did so

because they did not have conventional expectations, and wished to lead independent

!
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intellectual lives. A number in fact, chose not to marry, but rather developed lifeloné female
friendships which were sometimes erotic in nature.* It is perhaps not surprising then, that
of a cohort of university educated women who had all attended single-sex colleges, only
fourteen per cent chose to marry. In addition, Gordon’s article was published in 1895, only
two years after the last group of women in her study graduated. It is conceivable that a
number of these graduates had not married by 1895, but went on to do so at a later date,
especially given that, as Anderson has demonstrated, from the mid to late nineteenth century,
it was not uncommon for women to marry fairly late in life for the first time, the typical age

span of their age at marriage being from eighteen to forty four.’

It is not made explicit by Alice Gordon’s survey whether any of those who married also
carried out paid employment. The operation of marriage bars in certain professions,
especially in teaching where the ban on married women was not lifted until 1944, might lead
one to expect that such a possibility was minimal. Marriage bars in teaching were not
universal however. Although most literature highlights the closure of the teaching profession
to married women from the 1890s, Dina Copélman has shown that there was considerable
resistance to such restrictio‘ns; especially in London. Here, the teaching profession as a
whole, and women teachers in particular fought the policy, and the London education
authorities were reluctant to enforce marriage bars because: ‘they never found conclusive
evidence that they (married women) were any less efficient than unmarried teachers’.® If
the occupations of these married women had been explored, it is conceivable that some

interesting information might have been discovered.

As early as 1866, Emily Davies argued that educated women could combine work and
marriage, on the grounds that most wealthy families employed domestic servants and nannies,
and thus educated, upper-middle class women who wished to work outside the home need

]
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only spend around one hour per day on housekeeping matters. In addition, she pointed out
that professional women, for example doctors, often married men of the same professional
background as themselves, and thus set up in partnership with them, or worked as full-time
assistants.” Davies’ vision was progressive, she even confronted the gendered notions of
‘male’ and ‘female’ work. It would be incorrect to suggest that her views were widely
a}ccepted, but the points she made were valid. If a woman who was well educated was
desirous of entering professional employment and was fortunate enough to escape the
marriage bar, then in theory, she was able to do so. Many in practice were prevent’ed by

social convention and employer prejudice from doing this.

Poor employment opportunities were not the sole cause of a disappointing range of activities
embarked upon by university educated women. Joyce Antler has suggested that family ties
explained why many felt unable to pursue careers after graduation. She argues that a battle
was waged between a ‘social claim’, that is the responsibility that women felt to the world
at large, and a ‘family claim’, where parents expected women to return to their domestic
roles as daughters and helpers at home. For many womeh, teaching was a ‘compromise’
profession, which allowed them to find work close to their families and still live at home.?
Although Gordon’s study indicated that teaching was the main occupation pursued by
university-educated women, the evidence is that traditional roles were not dominant. The
type of teaching in which women are believed to have participated prior to the 6pening of
higher education was at primary level teaching young children, or as private governesses,’
although there were a number of openings in girls’ private schools at an early date..
Gordon’s study shows that university education did much to alter the careers of women who
had received a higher education, because it enabled them to enter different levels of teaching,
essentially in secondary schools, previously dominated by men. This is complicated by the
rise of the‘ Girls Public Day School Trust (G.P.D.S.T.) which created a new demand for
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fem;ale high school teachers. It was not necessarily women’s higher education that altered
their prospects then,.nor was it the case that all were in competition with men, but that there
was an increased supply of higher level teaching posts. Table 5.1 gives details of the
particulars of the women of Newnham college who were recorded as teachers. In total, 720

women left Newnham in the pefiod 1871-1893, therefore only just over half went into the

- teaching profession.

Table 5.1 FORMER STUDENTS OF NEWNHAM COLLEGE, CAMBRIDGE WHO
ENGAGED IN TEACHING AS A PROFESSION, 1871-1893.

Headmistresses , A 75
Assistant mistress 170
Lecturers ' ’ 22
_ Principal of the Cambridge Training College . . .. o -1
Visiting teachers ' 23
Teachers under county or borough councils 4.
Teachers in the colonies and America ' ‘ 27
Private governesses 23
Teachers taking an interval of rest 14
Teachers looking for posts, or unknown 15
. 374

Source: A Gordon, The after-careers of university educated women (1895), p. 956.

A large number of these women teachers held positions of high responsibility. Seventy five
were headmistresses, accounting for twenty per cent of women from Newnham who
embarked on teaching careers. The category which.one would expect to have encompassed
elementary school teachers, ‘teachers under county or borough councils’, accountéd for only
four and in addition two of the headmistresses and thirteen of the assistant mistresses were
described as working in elementary schools or training colleges. Thus, at most 5.1 per cent .
of the Newnham women entered elementary schools at various levels, and it does not apbear
that the teaching of young children was particularly favoured, although of course prior to
1918 not all children who attended elementary schools were necessarily very young. Twenty
two women secured posts as university lecturers, and it is certainly misleading to group these
U
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women with elementary teachers or governesses and claim that women’s lives changed little
as a result of their education. In fact the number of lecturers in table 5.1 is comparable with
the number of private governesses, which suggests that the university education these women
had received indeed allowed a significant change to take place in the types of teaching which

they were able to enter. Prior to the advent of higher education for women, one would

- expect that the proportion of private governesses to other types of teachers would have been

much higher. Maxine Berg hés provided evidence that at the London School of Economics,
of 200 teaching staff between 1895 and 1932, forty three were women although it is not clear
how many of these secured their posts in the pre-First World War period.’® Her findings
indicate that some educated women were establishing themselves in new branches of

teaching. However, this was not universal.

There is no clear indication of the number of female academics in Britain before the war,
although fairly detailed studies have been carried out. Dyhouse demonstrates the difference

of opinion on this subject by contrasting the work of Rendel and Perrone.!' Rendel’s

- figures were based on the Commonwealth Universities Yearbook for 1914 which listed only

women who held recognised lecturing posts,'? whilst Perrone’s analysis was broader, and
included teachers in women’s colleges, non-recognised teachers of the university of London,
demonstrators and teaching assistants.’> Rendel’s figures are thus rather too low, whilst,
Dyhouse states, Perrone’s may be too high, because they contain a number of Awomen in
junior posts, who would not necessarily become fully established academics.’* However,
Perrone demonstrates that at U.C.L. four of seven demonstrators proceeded to gain full-time .
academic posts, one of whom, Ethel N Thomas became a reader.!® Her achievements' are
documented in appendix B. Thus, it would be unreasonable to exclude these women from
such a study. According to Rendel’s data, only five per cent of university staff were women
by 1912-13,'6 and Perrone’s data shows that by 1930, this figure was fourteen per cent.!”

’ .
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Unfortunately the dates do noti coincide. Rendel’s figure for 1930 was just under ten per
cent, which suggests that Perrone’s calculation for 1912-13 might have been around nine to
ten per cent. The implication is that the L.S.E.’s employment of academic staff was
atypical, a point which has been made by Dyhouse.’®* However, the following section will
show that a significant proportion of U.C.L.’s science graduates embarked upon lécmring
careers after completing their education. Given the existence of restrictions such as the
marriage bar and the pressure placed on young women to find work close to their family
homes, such findings are surprising.

In addition to educated women who became teachers, Louis Haber has located a numbe; who
succeeded in entering scientific professions in the late nineteenth century, but for a variety
of reasons have been ‘hidden from history’. In 1888, the US government credited women
with more than 1,000 patents, including the pneumatic tyre, air cooling fans; the snow
plough and a fire escape. Haber does not outline the nationalities of these women, however
she does make the general comment that across the world, women scientists have rarely been
recognised in text books, which has given the ﬁnpression that ‘they do not exist’. This
discrepancy is in part because female inventions were often registered under the name of a
husband or male colleague which perpetuates an incomplete image of women’s involvement

in the past.”

Howarth and Curthoys note that the socio-economic backgrounds of educated women are of
fundamental importance in explaining the extent to which women succeeded in following.
éareers. They found that girls from private schools were strikingly more likely to marry than
those from secondary schools which offered free scholarship places from 1907. Usually the
latter opted for paid employment. The daughters of academics, clergy, schoolmasters and
especially those of the lower middle classes were least likely to marry and usually took up
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employment, which was almost certainly an indication that their families were not
particularly affluent, whilst those from commercial or land owning families more frequently
married and chose not to take up paid work.”® They indicate that a consideration of the
effects of a higher education alone on women’s career prospects is too narrow, and that the
range of factors influencing women’s opportunities in later life were complex and diverse.
Nevertheless, the following two sections are interested primarily in the occupations gained
by women following their education at U.C.L. and the polytechnic at Regent Street
respectively. The aim of this section of the research is to ascertain the extent to which
women used'their qualifications to become economically active, to discover the range of
careers in which they engaged and to comment on whether this altered their lifestyles, or

offered anything new to the economy.
FEMALE SCIENCE GRADUATES OF U.C.L.

This rese'arch> was based upon data which outlined the occupations and activities of female
science graduates of U.C.L. after they graduated. Although it would have been interesting
to consider all former students of the college, this was not practical within the limits of time
constraint. In addition, a study of female science graduates enabled continuity of analysis
with the sample of women referred to in chapter three, and an in-depth study of the
characteristics of one group of female students. Ascertaining the achievements of women
who were highly educated in the sciences also contributes to the debate surrounding the

ability of British industry té attract trained and edﬁcated people.

The first point of reference was a series of college index cards, each of which provided a
number for the file of a former student of U.C.L. Unfortunately, these files were only
compiled for students who left the college in the years after 1900; for those who had attended

/ .
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before 1900 there was very little material available. On a handful of occasions, tﬁe index
cards themselves gave brief details of later economic, or other, activity, but there was no
continuity in this occurrence. One hundred and sixty two women graduated in science
between 1881 and 1913, and of these, seventy had an index card only and no additional file,
leaving ninety two with some form of official record. Of those with an additional file, only
twenty seven per cent had a record of any activity after graduation. This is a small figure
which results from the fact that U.C.L. lost touch with most graduates unless they re-entered
U.C.L. or the University of London to register for a higher degree or further qualification.
Some references to external employment were occasionally provided, but generally only»
when the graduate had also returned to London University to study for a higher degree.
Unless women returned, it seems that contact was lost, and it is rare for the college to have
any data on l.ater employment or qualifications gained from other institutions. This suggests
that there will be a huge underestimation of the achievements of science graduates, unless
one is to assume that those who did not return to U.C.L. or the University of London did
not take part in any form of non-domestic a;:tivity, which seems highly improbable. That
twenty seven per cent of those with a student file have some record of post graduate

achievement is, given the above constraints, quite surprising.

The percentage of graduates whose only record of achievement appeared on an index card
was even smaller, nineteen per cent. This figure should not be considered édnclusive
however, on the grounds that the index cards were not designed to record such details.
Where references were given they were ad th, handwritten and not the result of systematic .
enquiry. The unreliability of this recording method can be demonstrated by the fact that bnly
a handful of the women who graduated after 1900 and had student files which registered their
achievements, also had information recorded on the index cards. In addition, where
information was given, it was never identical to that in the files. This implies that in all
.
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probability more female science graduates remained active after their graduation than is
indicated by this study. However, data which indicates what they might have done is

lacking, and this must remain speculative.

The total percentage of women who had a record of activity on an index card or in a student
file, was 23.5 per cent. Irrespective of the discrepancies outlined above, this figure is not
insignificant, and represents nearly a quarter of U.C.L.’s female science graduates. Eight

graduates were also documented in Who Was Who, seven of whom had information in the

student records, but one who did not. Other directories proved useful in tracing these female

graduates such as the Women’s Who’s Who, published by Shaw in 1933 and 1934,

Hutchinson’s Women’s Who’s Who for 1934, The Directory of Women Teachers for 1914

and 1927 and Who’s Who in British Science which was published in 1953. Other directories

were consulted, but offered no details regarding these women, such as Patricia Sweeney’s,

Biographies of British Women. Nevertheless, the number of women with a record of post-

graduate achievement increased significantly as a result of this exercise. A contemporary
journal, The Englishwoman’s Yearbook introduced two new sections in 1896 entitled
‘distinguished women of science’ and ‘distinguished women of medicine’. These were
presented every year until 1916 when the journal appears to have gone out of publication.
Significantly, a number of U.C.L.’s female science graduates appeared in this source.
Finally, U.C.L.’s own college calendars for the years 1880-1940 were consulted, because
they provided lists of academic staff, and a number of former students progressed to take up
paid employment with their respective science departments at the college. Interestingly, the .
student records did not always provide this information, even though these women were
working at U.C.L., and a number also failed to be captured by the directories already
mentioned. Much important information about the acti\"ities of educated women has thus not
been incorborated into public records which suggests that women’s roles are generally
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underestimated. If it had been possible to trawl through staff lists of other British
universities in search of U.C.L.’s female science graduates, some interesting details may
have been found. However, as a result of these exercises, sixty six, or just under forty one
per cent of the women who had graduated in science were accounted for, a significant
proportion given the data constfaints, and the difficulties in attempting to trace details of

women’s lives.

Appendix B provides a full breakdown of the later achievements of these women and shows
that a significant proportion went into very high level occupations. This itself indicates that
many women were keen to>pursue difficult goals, and not content to let their qualifications
gé unused. Their achievements can be broken down into two categories: academic work and
other employment. Although there were many overlaps between the two, I have chosen to .
class further courses of study and fellowships as academic,. and teaching, lecturing, industrial
work, administration and publications as other employment. The latter usually generate some

form of income, whereas the former do not in the short run.

An extremely large proportion of the graduates took part in academic activities, many of
them gaining higher degrees or post-graduate training. Thirty seven of the sixty six listed
in appendix B, or fifty six per cent, held some kind of further qualification. If taken as a
percentage of all fémale science graduates, some of whom do ﬁot appear in appendix B
because they were not traced, those who took part in academic activities still accounted for
twenty three per cent. Given that this is a minimum, it is a very significant figure. Of those .
with further qualifications, twenty four had doctorates, DScs, PhDs or MDs, or in sbme
cases a combination of more than one of these, thus accounting for sixty five per cent of
Vthose for whom we have details who had further qualifications. Those remaining held either
MScs, a second degree in medicine, taken after an initial BSc, or some kind of post-graduate
I
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certificate. [Eight of those observed had successfully completed a medical training, many
obtaining doctorates (MDs). This was possible because the University of London School of
Medicine, unlike U.C.L.’s own medical department, was open to women throughout the
period of this study.?' This shows that there was demand by women to study courses which
traditionally had been closed to them, but also that women were pushing for practical training
_ in addition to academic education. The extent to which these women gained medical degrees
for vocational reasons is shown in appendix B where all eighf took up careers which in most
cases were medical. Four became borough or school medical officers during the 1920s, two
of whom had previously, during the First World War been hospital doctors. This is a good
example that, as Leneman suggests, during the war, opportunities for medical women
broadened, but once peace resumed, they were forced to return to less well paid and
prestigious posts.?> Gladys Miall-Smith for example was assistant surgeon at the Scottish
Women’s Hospital in 1918, then in 1920 became assistant medical officer for St Pancras.
However in 1922, possibly in response to cutbacks of women staff at St Pancras,? she
successfully set up as a general practitioner, demonstrating an ability to make the most of her
qualifications in a difficult climate. Of the others, one, Annette Benson, rose to the heights
of first physician at a Bombay hospital, one became a lecturer, another, an active

propagandist for lunacy reform and only one undertook voluntary work.

Three other women returned to U.C.L. to take further courses. Mabel Reaney .undertook
a course in applied statistics for teachers,?* another, numbered 53 in appendix B, a course
in phonetics for missionaries® and Ethel Frodsham the *Chadwick training course in school .
hygiene’.® The Chadwick training course was practical, providing for the needs of
prospective sanitation and school workers.”” It seems unlikely that women would have
undertaken these courses, unless they intended to use their acquired skills in employment.
Appendix B shows that number 53 became a missionary, Ethel Frodsham had a mixed career
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of school teaching and teacher training and Mabel Reaney used her course to guide her into

a teaching post at a secondary school.

In addition to achieving such high profile post-graduate qualifications, many of these women
undertook other, often connected, activities such as publishing research papers, ac.cepting
fellowships or memberships of professional bodies, and sitting on academic boards. A large
number also used their higher qualifications to further their employment. Sixty three of the
sixty six graduates in appendix B had a record of involvement in some kind of employment.
At ninety five per cent of the total, this i