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PREFACE

This report presents the ﬁndings of a pilot study looking at the atticudes
of women undergraduates and postgraduares to research careers in science.

The field work was carried out by Richard Wakeford (Adviser in Staff
Development to Cambridge University Committee on the Development
and Training of University Teachers), Jenny Harwood (Jenny Harwood
Associates, London) and Claudia Downing {graduatc student in Social
and Political Sciences, Cambridge University).

We are very grateful to the staff and students in the departments of
Biochemistry and Physics at the Universities of Leeds and Cambridge
where the field work was conducted, with particular thanks o Professor
Howie (Department of Physics, Cambridge), Professor Perham
(Department of Biochemistry, Cambridge) Professor Barchelder
(Department of Physics, Leeds) and Professor Wood (Department of
Biochemistry, Leeds). Thanks also to Dr Wendy Ewart, Dr Mary Phillips
and Dr Grant Lewison at the Wellcome Trust and to all the organizations
and individuals who provided information.



SUMMARY

Women are under-represented in senior scientific research positions. Of
the 24 000 full-time academic staff in the sciences, mathemarics,
computing, engineering and technology, women accounted for only
15.5% in 1991." The past year has seen a surge of interest in this issue
culminating in a report published by the Committee on Women in
Science, Engineering and Technology® which set out a number of
recommendations aimed at improving the situation.

Despite this activity, very little systematic research has been conducted on
the reasons behind the dearth of women in science. The study reported
here sought to go beyond the anecdoral and question the attitudes of
women science undergraduares and postgraduates to their choice of
subject, to scientific research generally and to careers in research. As a
short scoping study, it represents a provisional look at the issues, rather
than an in depth analysis. The study was confined to two universities,
Leeds and Cambridge, and wwo disciplines within those, namely physics
and biochemistry. It took the form of structured, face-to-face interviews
of undergraduares and postgraduares, supplemented by a questionnaire
survey. In total, 47 women were interviewed. The questionnaire was
completed by 130 students, half of whom were men.

The key ﬁndings are:

* Women were more likely than men to believe thar scientists” working hours were
EXCESSIVE,

* An important factor in encouraging women to take up carcers in rescarch was a
stimularing first degree course.

® The culture surrounding academic research was perceived by women as
UNAEACHve.

» Women were more likely than men 1o want to work in areas thar invelved
contact with people.

* Women were less willing than men o undertake research thar was defence
funded or involved animal experimentartion.

® There was some evidence that women would prefer to work in areas with clear,
I’!:r;]r,’.li.l.'.'ﬂ applications.

# Contrary to current belicf, most of the women did not attach importance w

female role models ar universiey.

A number of suggestions were made for ways in which funding bodies and
universities could improve their policies. Recommendations included the
introduction of flexible working patterns and career breaks, the provision
ﬂ'f EKF!:I'ISCS TﬂWETII:I.S c]‘!i]dcaru COSES ﬂﬂd SUPPL‘II’[ fﬂ-l‘ woImen on carccr
breaks. Universities should consider monitoring the gender balance of
courses and reviewing their approaches to teaching and ro course content.



1. INTRODUCTION

I.| Background to the study

In 1992, women made up only 22% of all academic staft” in the UK and
less than 16% in science departments.’ Although earlier data are difficule
to obrain, there is little evidence thar the situation is improving,.
Furthermore, most women are concentrated in junior grades, with fewer
than 3% advancing to professorial level (figure 1). Growing concern abour
this imbalance culminarted last year in the establishment by the Office of
Public Service and Science of a Committee on Women in Science,
Engineering and Technology. Its recent report, The Rising Tide,” made a
number of recommendations on education and employment aimed ac

increasing the numbers of women in science.

Personnel in universities — physical and biolegical sciences 1992-1993 (data from Ref.|)
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Despite this, there is very little current research addressing the question of
why so few women succeed in science, and much of the debate is based on
anecdoral evidence. By exploring the artitudes of women undergraduares
and postgraduares to science, research and future careers, this study aimed
to highlight factors that may be dissuading women from entering a
science career and where appropriate, to make recommendations for the
Wellcome Trust and other funding bodies. The study took the form of
structured interviews and, a questionnaire survey to characterize the
attitudes of undergraduates and postgraduates who are in a position to
consider a career in science.

- W’.ﬂm"{}- J:m’r!rm]:;ﬁ:m.r'ﬁf (Codd " wniperiines)



1.2 Previous research

1.3 Aims of the study

A review of recent literature revealed very little previous or ongoing
research on the problems faced by women in science. The most relevant
study, carried our by Thomas in 1990," looked ar the relationship berween
gender and subject choice in higher education, focusing in particular on
English and physics. Arguing that students made their choice of subject
on the basis of the qualities that these subjects are seen to hold, she
suggested that men faced less of a conflict berween their sense of identicy
and their subject of study. With men accounting for the majority of all
academic staff, the prevailing ethos of academia, whether in the arts or the
sciences, was to the advantage of men rather than women.

Discussions with several organizations involved in promoting women in
science (appendix 1) revealed plenty of opinions but little in the way of
hard dara. In preliminary discussions with these organizations, a number
of possible reasons were put forward for women's failure to pursue science
carcers. A lack of role models, sexist artitudes at university or
departmental level, a lack of confidence among women and acrive
discouragement from teachers or tutors were thought to be factors. Other
theories related to the nature of science research and the perceived male-
dominated culture of university departments. It was suggested that
women might prefer subjects with obvious practical applications; they
may be reluctant to undertake defence-tunded work or research involving
animal experimentation; the perception that research involves working
long hours may be off-putting. Mot surprisingly, many suggested that
there might be problems combining family commitments with a scientific

carcer that mutincl}f requires a wil]ingnu-. i move job.

The study reported here attempted to uncover ihe cxrent to which these
issues influence career choices by surveying undergraduares and
postgraduartes on their artitudes to science and to careers in research. Two
contrasting universities, Leeds and Cambridge, were chosen for the field
study. Within these, biochemistry and ph}rsics were chosen as science
subjects with a contrasting gender balance. (figure 2).
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METHODOLOGY

2.1 Choosing the subjects
and the universities

2.2 Background data

2.3 The sample
Interviews

Physics and biochemistry were chosen as subjects with a contrasting
gender intake. Of all the science subjects, physics has the lowest
proportion of women undergraduates whilst biochemistry has one of the
highest. Cambridge and Leeds were identified as providing a good
contrast both in terms of environment and gender balance. For example,
Cambridge has above average numbers of women in biochemistry and
below average numbers in physics. In the absence of data for any of the
‘new’ universities, Leeds and Cambridge cannot be taken as representative
of the whole of the higher education sector in the UK. Nevertheless, they

pr{}vidc a gm:d contrast within the confines of the older universiries.

Agreement to participate and for interviews to be undertaken with women
undergraduates and postgraduares was given by the heads of department
of physics and biochemistry in both universities.

Data on the numbers of staft and students in physics and biochemistry at
a national level were obrained from the Universities Statistical Record.
The two universities provided darta on the numbers of women in each
year.

A total of 47 women were interviewed. The breakdown according to
status and subject was:

Undergraduates Postgraduates Total
L_e;ds - _'9 = 22* - P 31
Cambridge 9 ¥ 16
Total 8 ™ : 29 iF 47
* Including three postdoctoral screntises
2 ~ Biochemistry ~ Physics Total
Leads & 15 3
Cambridge 9 7 16
Total 5 2 | 47



Questionnaire survey

1.4 Interview and
questionnaire survey

All 47 interviewees completed a questionnaire. A further 83 students, who
were not interviewed, also completed the questionnaire, so the toral
questionnaire sample was 130. This was disaggregated by subgroup as
follows:

Women Men Total
Undergraduates a9 61 101
Postgraduates 29 o* 29
Total ' 68 6 130

* All comparisons benween the men and the women were made at the undergraduare level

The questionnaire and interview pmmml were L{c\rtlﬂpud fﬁ]]nwing
discussions with science funding managers and policy analysts.

The interview prutm‘r:-i covered:

* the reasons for the study

* review of eritical incidents and influences with respect 1o carcer choice

* completion of the questionnaire

* ather relevane issues such as the imporeance of the number of women in the
department; sexual harassment; what constitutes encouragement/discouragement

* discussing respondent’s background and why they chose to study science

* carcer plans

A copy :.IJ,I’ “the intereienr pmm.n:rf may b Jl';:'mfar m ﬂp‘pﬂm'fx 2
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3.1 Structure of the courses at

RESULTS

Leeds and Cambridge

3.2 Students’ backgrounds

Full details of the results from the interviews and the questionnaire survey
can be found in appendix 3. The following section outlines the essenuial
findings.

Leeds and Cambridge provided a contrast, not only in environment, but

also in the structure of their courses.

Most students from Cambridge were raking the Natural Sciences Tripos.
This offers students considerable choice and flexibility. From some 16
broad subject areas, students select a number of courses for each of their
first and second years; a single subject is then chosen for the final year.

At Leeds, the course structure is less flexible. Students select one subject in
their first year and study it through ro third year. Transfer from one
subject to another is rare.

In the academic year 1993/94, the percentage of women and (in brackets)
the rotal numbers of students on each of the two courses were:

Biochemistry Year | Year 2 Year 3
Leeds 35% (84) 8% (63)  34%(50)
Cambridge 41% (353) 39% (118) 29% (38)
Physics Year | Year 2 Year 3
Leeds 24% (84) 28% (79) 26% (72)
Cambridge 25% (362) 16% (146) 8% (107)

The reduction in the proportion of women taking these subjects at
Cambridge over a three-year period is marched by an increase in other
subjects, notably pathology, psychology and zoology.

The dara suggest thar there are largc_dil:ﬁ:rcnccs berween universities in the
number of women recruited into and retained by the undergraduare
course, a difference that may be related to the amount of choice. The
proportion of women in Cambridge choosing physics in their final year is
particularly low.

The perception of many commentators is that single sex schools provide a
better environment for girls who wish to study science. Just over half the
women in the survey (54%) attended mixed sex schools between the ages
of 13 and 16, rising to 65% between 16 and 18. This compares to a
national average of 87% of girls who attend mixed sex schools berween 13
and 18.* Although the majority of the sample (65%) came from a
managerial, executive or professional socioeconomic group, this is true
generally for university students from all disciplines.'



3.3 Factors influencing
choice of career

3.4 Career aspirations

Most of the 47 women interviewed (70%) decided berween the ages of 11
and 16 to go into science. The most commeonly cited factors influencing
them in their choice were enjoying science at school (42%), a talent for
the subject (30%), and encouragement from parents (23%) or teachers
(21%). Five interviewees (11%) admitted that science was only their
second choice. Only one had a specific vocarion to do research.

When asked abour factors or incidents since then thar had either
confirmed their decision to study science or discouraged them, the
women found it easier to identify negative influences. A sumulating or
challenging first degree course was mentioned by six women as
confirming their choice of science, but for five the most positive factor
was that nothing had turned them off. Laboratory work, the mainstay of
scientific research, was cited as a positive factor by only two interviewees.

Discouraging factors, however, were many and varied. Fifteen women
cited a ‘non-female culture’ in academic science, ten were put off by
uncertainties in the job marker and nine mentioned irrelevant, badly
taught undergraduare courses thar did not “relate to the real world’. Seven
women were put off by working in isolation (in labs especially) and long
hours that left no time for other interests. Six women anticipated
difficulties combining a science carcer with having a family. A toral of 16
other factors were mentioned as discouraging the women from a science
career, including low salaries, an expectation within the work environment
that women should ‘behave like men” and the content of undergraduare

courses. Full details may be found in appendix 3.1.

The women were asked about their career aspirations. Despite reservations
about a research career, 75% of the female questionnaire respondents
thought that they were likely to make their career in science, as did 76%
of the men. In answer to a separate question, 60% of the women expected
to be in a career firmly based in science in ten years time and 22% expected
to be in a related career (e.g. teaching science at school level). But only
just over half of the women (57%) agreed or tended 1o agree thar they saw
their future selves as ‘first and foremost a scientist’, compared to 76% of the
men. OFf the 47 women interviewed, 27 (57%) planned ro continue in
science in some guise, with the remainder either unsure, planning a
different carcer or disillusioned.

More women than men agreed or tended 1o agree thar their future work
should have ‘clear practical application’ (60% compared to 39% of the
men). There was little difference between the men and the women in their
artitudes to long-term projects (35% of both groups agreed thart they liked
being involved in long-term projects).

i3
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3.5 Attitudes to research

3.6 The academic/research
environment

Undergraduates were asked abourt their plans after graduation. The
majority of women wanted to work in areas thar involved conract with
people; 69% agreed or tended to agree with this, compared o 53% of the
men. 72% of the women agreed that a science degree provided a training
for life and nort just for a career in science, compared to 55% of the men.

Asked about their attitudes to research, respondents’ answers revealed
some important differences between men and women. Women, and
biochemistry students in particular, were more likely than men to believe
thar scientists worked long hours; 63% of the women (but only 37% of
the men) agreed with this. Men were more likely than women to be happy
undertaking defence-sponsored work, with 40% agreeing thar they would
take a ‘good post...doing MOD sponsored work’. Only 7% of the women
agreed with this. Women were less likely than men to want to work in
scientific research which involved animal experimentation; 56% of
women (but only 26% of men) stated that they would rather not
undertake such research. Both men and women agreed with the

observation that research seemed to be a male-dominared area.

Most of the women (79%) agreed or tended rto agree that the word
‘research’ is associated with exciting new ideas, as did 73% of the men.
Among undergraduates, 59% of the women (and 69% of the men) agreed
or tended ro agree thar doing a PhD would be worth the time invested in
terms of a better salary and career.

The absence of role models for women was cited by several of the
organizations contacted (appendix 1) as a possible difficulty for women
wanting to pursue research careers. However, the results show a degree of
ambiguity on this topic among the women surveyed. The majority of
women in the questionnaire survey (66%) either agreed or rended to agree
that they did not need role models to keep them in a science career.
Nevertheless, 87% of them agreed that there were few women on the staff
and 92% agreed (or tended to agree) that scientific research was a male-
dominated area.

Men, on the other hand, were more likely to see positive role models on
the staff; 19% agreed that there were people of their own sex on the staff
whose careers they would like to emulate whilst 10% disagreed. For the
women, the figures were 6% and 349%, respectively. Most of the women in
the survey (66%) disagreed or tended to disagree with the statement thac
women had to choose berween a career and a family.

Despite the women'’s confidence that they did not need role models to
succeed, the male culture of science dcpartmcnts and the difficulties of
being taken seriously in a male-dominated profession were cited by almost
half of those interviewed (42%) as factors putting them off research careers.



3.7 Sexism/harassment

3.8 Ideas for funding bodies

Interviewees were asked if they had experienced sexual harassment from
staff or students. For over half (55%), this was not an issue. A minority
reported different experiences. Two students reported physical harassment
and four said thart they had experienced sexist attitudes among staff.

With one aim of the study being the recommendation of possible courses
of action by research funding bodies, the interviewees were asked for
suggestions. The most common was the introduction of career breaks and
part-time working (or job sharing) and some way of helping women to
keep in touch with scientific developments whilst on a break. Other ideas
included the provision of staff development for women scientists,
assistance with childcare costs and sponsorship of competitive posts for
scientists following partners’ targeted at women (or men) who are forced
to move because of their partner’s work. However, almost a quarter of the

women interviewed gave no answer to this question.

15
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DISCUSSION AND CONCLUSIONS

The study aimed to uncover factors that may be dissuading women from
taking up careers in research. Given the small scale of the study, the results
should be treated with caution. Nevertheless, some broad conclusions may
I:IL' drawn.

There was no evidence that art this stage, any single factor was deterring
the women in the study from careers in scientific research. The majority
had attended single sex schools (although a sizeable minority had not).
Almost three-quarters had decided o study science berween the ages of 11
and 16. This is not surprising given the structure of the UK education
system, which encourages carly specialization. Having reached
undergraduate and postgraduate level, most of the women in the study
expected to make their careers in science. From the interview data, a
stimulating first degree course was identified as an important factor in
encouraging women to continue in research. Bur there were some
indications of dissatisfaction with aspects of the undergraduate course,
described by one student as “designed by men to suit male undergraduates
as they will have been themselves”.

MNevertheless, several factors taken together made research relatively unat-
tractive as a future carcer. Chief among these was the ethos surmunding
academic research, where poor conditions of L‘mplu}rmtnt and an uncertain
job market are accepted as the norm. Because no interviews were conducted
with men, it is not possible to say if these factors are any less off-putting
for them.

However, data from the questionnaire survev (appendix 3.2), which
included men, did point to some differences in attitudes to research
between men and women. Women were more likely to think that
scientists worked long hours. They were more likely to agree thar they
would not want to work in scientific research which involved animal
experimentation. Women were also less likely than men to want to rake up
defence-sponsored work.

The idea that women may be more inclined towards applied research (as
opposed to fundamental research) was also given some support by the fact
that 60% of the questionnaire respondents agreed or tended ro agree thac
their future employment must have clear pracrical applications. The
equivalent figure for the men was 39%.

From the questionnaire survey, women were also more inclined than men
to see a science degree as a general training for life (72% compared to
55%). This was reinforced by one physics undergraduare who commented
“I think that not enough time is spent on teaching students in physics
about skills relevant to careers not relating to research e.g. scientific
publishing, management, informartion studies etc. The careers talk given



here nn]y concentrated on PhDs and teaching, but the skills of a scientist
can be applied to many other careers”.

Contrary to expectation, most women did not believe that they needed
role models to succeed in science research. Nor was any evidence found of
a lack of confidence among the women in the study or of any active
discouragement from teachers or tutors. But many of the women
acknowledged the difficulty of being taken seriously in a male-dominated
profession. The imbalance in numbers at senior levels effectively cast them
in the role of outsiders, especially in physics. In this context, it is possible
that the traditional way forward for aspiring scientists, namely mentoring
by senior scientists, does not favour women. But further research would
be needed to explore the influence of this on women’s careers.

Finally, the nomadic lifestyle associated with establishing a career in
research was not seen as compatible with family life. Although the women
interviewed in this study did nor accepr that choosing berween a career in
science and having a family was inevitable, there was concern expressed
about the difficulties of combining the two.

The reasons for the shortage of women in science are complex and these
data do not point to ecasy solutions. The problem is partly related to the
common difficulties faced by women in traditionally male-dominated
subjects, but the structure of academic careers and the way in which
scientific research is conducted also play a part. Nevertheless, some of the
problems highlighted could be addressed by funding bodies and
universities and a number of suggestions to that effect were made.

I7



5. RECOMMENDATIONS

18

5.1 Funding bodies

5.2 Universities

5.3 Further work

A number of suggestions and recommendations arose during the study for
measures that could be taken by funding bodies and universities to
improve the recruitment and retention of women in scientific research
careers. Some of the problems highlighted in the study are not easily
resolved, e.g. questions surrounding defence funding or the use of animals
in research. Bur other concerns could be addressed. Some steps could be
taken to begin to change the academic work environment. Similarly,
universities may benefit from a review of their approaches to
undergraduate teaching and careers advice.

* Science rescarch funding bodies should rake practical steps ro facilitate part-time
working, carcer breaks and job sharing for scientists, with the aim of making
such arrangements a normal part of working life,

e Grants should be extended as a2 marter of routine where researchers take
maternity leave.

* Provision of expenses towards childcare costs should form part of a grant
application or other forms of childcare support should be considered (e.g. créche
facilities).

¢ Special help for individuals returning o science should be promaoted {along the
lines of the Wellcome Trust Re-entry Fellowships, which support experienced
postdoctoral returners for one year's research retraining plus three years' rescarch).

# Provision should be made for professional stalf development beyond technical
expertise (e.g, management skills),

» Consideration should be given 1o ways of providing support for scientists while
they are taking carcer breaks. This could include bursaries to cover the cost of

journals, meetings and conferences.

® Universities should monitor the gender balance of courses throughout
undergraduate and postgraduare courses, including admissions, course option
selections and dropour statistics.

* Universities should review their approaches 1o undergraduare science teaching
with equal opportunities considerations in mind, concentrating in particular en
course design and content, and teaching methods.

® Universities should review their approach to careers advice, with particular

emphasis on the broader options open to science graduates.

The data suggesrt thar at undergraduate and postgraduate level women are
not being turned off research in large numbers. Nevertheless, even at this
stage in their careers, there are differences in the attitudes and concerns of

men ﬂ.l'ld WOOHTIET.

As a pilot study, the findings are based on a small sample. A larger sample
combined with specific case studies would enable apparent differences in
attitude to be explored in more depth. Further studies might also extend to
the postdoctoral level where the dropout rate for women scientists is higher.
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APPENDIX 1. ORGANIZATIONS CONTACTED

Edinburgh Women's Science Forum

Gender and Science and Technology (GASAT)
Women Chemists Commirree

Women in Engineering Sociery

Women's Engineering Sociery

Women in Physics’' Commirtes

Women in Technology and Science

Women in Technology in the EC (WITEC)
Women into Science and Engineering [WISE)

Women Scientists and Engineers in Scotland



APPENDIX 2. INTERVIEW PROTOCOL

Gender differences and science
careers: interview protocol

&

10

11

Background. reasons for the study
Front of questionnaire

Interview/questionnaire/interview: 20-30 min

Please think back to when you first decided o go into science.

When was this?

What were the key factor(s) that led to this?

Since then, can you recall any incidents or Factors which have tended

o confirm this choice or o pur you off* [prompr: |hm|.1gh school, exams,
famnily, time at university as an undergraduate or postgraduate]

Mow please would you complere the questionnaire. If when you're gning
through it, you're reminded of other factors which have influenced your

thinking about a science career, make a mark in the margin,

Has the questicnnaire made you think ufan:,' more influences on your

thinking about a science career? [If so, '::I'r.-mif;.- and discuss)

Briefly ask opinion on: importance of numbers of women in a depariment

versus style of participation

Any expericnce of sexual harassment from staff, students?

Whar constitutes discouragement from a science caresr?

What constitutes encouragement towards a science career?

What could funding bodies do to help?

Respondent’s background. How did she choose this particular course?

CLIIH:I'I!’ Cancr PIJ.I'ES
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APPENDIX 3. INTERVIEW RESULTS

Appendix 3.1 Interview results This section gives the raw data from the interviews with 47 women, being the number of
respondents stating an opinion, reporting a fact, or making a suggestion. The first figure is
the toral number (out of 47): the second and chird ﬁgults relate to the number from
Cambridge and Leeds, respectively.

1 “Please think back to when you first decided to go into science. When was this:”

12 & 13 11—14 years of age

14 5 9 15—16 years of age

5 0 5 cl8ycarsofage

5 - T Always wanted ro

3 2 1 Primary school years
I 0 1 (Mising)

2 "What were the key factor(s) that led to this?”

16 Enjoyed subjecr, interested in it

Good ar sciencef physics/erc.

Parental influence and/or role madelling

Teacher encouragement

Missed grades for preferred subject (e.g. medicine)

At girls school where science was being actively promoted
Drifeed into it

Disliked aspects of alternatives (e.g. essay writing)

R ey /[ T

i ‘Foad ro Damascus’ conversion expericnoe

Careers teacher cncourigement

Forced into it by unavailability of preferred sixth-form course
Specific practical work experience at school

Specific research vocation (e.g. cancer research)

Tossed up berween equally preferred/qualified for options

Saw original preferred option (e.g. medicine) as unattractive career

P T — T PV S SO ) T

[— B — I — e — N R

Gaining fall-back qualification before training for preferred career

3 “Since then, can you recall any incidents or factors which have tended to confirm

this choice ...2"

& 2 4 Stimulating/challenging first degree

5 2 3 thing wrned me off!

2 1 | Final year undergraduate project; practical/laboratory work generally
2 0 2 Asupporive undergraduare ror

& LI Excited by current work

1 1 0 Married another scientise

1 1 0 Being at an all-women's college

1 0 1 “Wellcome Foundation Studentship”

22
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4 " ... or to put you of?"

15

10

9

(]
[
[

bk

LAV L

[

]
i}

i)

=

b

b

[0

L A

it

=]

[ B ]

ek Bk B

Non-female culture, no appropriate role models, low propartion of
WOMEN Of COLrse

Difficulries in getting jobs, especially senior jobs; job market
uncertainties generally

Undergraduare course, general comments: e.g. irrelevant, overall
poor tcnchiug, doesn't relare 1o real world

Working in isolation (in labs especially) - want to be with people
Long working day in science carcer — no time for other interests
Problems envisaged in combining science career with family
Salaries in science seen as low

Undergraduare course specifics: ¢.g. experiments are
hnring.l']'mim]:ssn"q,{ﬂn't work, too few options oo lae

Sexism in work environment, women not taken seriously, made o
fecl cissies if don't behave like men

Academic life/career seen as unattractive, difficult to manage/balance
Public debare is imimidnring for women, ;:.p.:ci;qll}r inan appressive
departmental armosphere

Generally losing excitement over subject

Intimidating small group teaching, reachers clearly untrained in
group methods

Sexist or humiliming teacher

Experience of setbacks and difficulties with scientific work

Safery aspects of scientific research: e.g. use of carcinogenic and
radioacrive marerials

Bad/nonexistent careers advice

Anrracted elsewhere rather than put off science

Expectation of difficulties in getting carcer break/part-time work/fjol
share

Department seen as uninterested in students, students sacrificed o
rescarch’

Embarrassed to ask for help in moving heavy research equipment
Difficulty in managing her relationship with working class pareneal
family

5 "Have you any epinion about the importance of the numbers of women staff in a
science department versus their style of participation?”

1%
11
1]

Bad

11
4
1]

1
1]

4
7z
4]

Mo comment; 1ssue not regarded as important

Need more women {e.g. oneflab; “at least one woman lecturer™)
Need more women with different style from men (good scientists
with personal integrity)

Mot a problem (more women already entering science)
Mumber/style unimportant

6 “Have you any experience of sexual harassment from staff or studenes?™

26

e o B - N SR - -

=l I i ST

2]

it

Lo — N — R — R L ]

Nor an issue for respondent

None; bur if found, ics stamped on

Sexist artitudes experienced from staff

Harassment expericnced from staff: physical rouch

Harassment involving language, whistles in department (bue not all units)
No personal experience but seen it happen to others

Lirtle sexism here: more ralk abour i

Sexisr artitudes widespread amongst students

Harassment is subtle: language and behaviour are OK!
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24

7 “For you, what constitutes discouragement from a science career?”

NR: Few rrrpmwm u-r-'rgr'mr.u to tlvi :JIru.m:mu' el thve aare w.{m'.ﬁ_,iﬁ-.l'fpm; J‘.l'rf FRECFITLETATY FulT nﬁm;f

dack to resparses to itews 3 and 4, respectively

4

1

3

Comments made: parronising amitudes from men; lack of women
around: lack of travel, excitement and opportunities for advancement;
“old-fashioned reaching (e.g. 600 to a lecoure)”

8 “And what constitutes encouragement towards a science career?”

3

2

1

Comments made: finding the right project; getting some results; good

teaching

9 “What could funding bodies do to help?”

14

11
4

LA LR S I

2

o e b S bl

2

b = D LR e

Help women on career breaks: keep in rouch, conferences/courses,
provide them with journals

Don't know/no answer

Provide staff development for women scientists: ¢.g. management,
teaching. assertiveness

Go (women) to schools and educate them not to gender-sterentype
Sponsor (competitive) posts for “scientists following partners”
(men/women)

Fund fora ar schools, universities, 1o demonstrate wility, ourcomes, of
scientific research

Encourage job-sharing and part-time jobs within grants they award
Finance childcare for returnersflow-paid researchers

Fund national meetings for women scientists to help nerworking
Work to make career breaks more possible, normal and expected
Encourage provision of broader career advice (i.e. including abour
industry)

Loak at how their grant-giving systems could be made fairer to
women (e.g. “use interviews more”)

Provide hotline service for women about employment issues
Provide more accessible information on grants, jobs, available
Provide schools with exciting project matenial so science is seen as
relevant

Fund first degree would-be scientists whose gender-stereotyping
parents won't support them

Help women on career breaks: creches to permit part-time teaching etc

Examine science environments and their support systems (or lack)

10 “What, broadly, are your current career plans?”

ey

L= =T o R R UL I |

9

e = T

Continue in sciencefsubject: probably outside academia, industry
Continue in sciencefsubject: don't know where

Continue in sciencefsubject: for present, undertake more training
Unsure

Related career planned (e.g. pharmaceutical firm management)
Cither career planned

Continue in sciencefsubject: probably academic environment
Probably continue in subject: currently disillusioned

Unsure: stimulated by science but uncomfortable

Children now then think later

Volunrary work planm:d, then ?



APPENDIX 3. QUESTIONNAIRE RESULTS

Appendix 3.2.1
Women's
responses to the
questionnaire

(n = 68)

The working hours that seem o be put in by

scientists are high
Scientfic research seems a male-dominated area

In this department/subject, male and female
students are treared equally

In this university generally, male and female

S-III.IEJL'I'.I[:'T ars [rf:l.[ﬂd EI:'IICI“}'
I'm likely to make my career in science
This department seems o care for its students

For me, the word “research’ is associated with

exciting new ideas

There is little sexist language used by reachers
in this department/subject

I don't need “role models” 1o keep me in a
SEIEnEe career

I chose this subject o study on the basis of its

intellectually challenging nature
[ like to be involved with long-term projects
I have been in love with science since [ was ar schoal

If one wanrs to make a serious carcer in science,
one needs a PhD

I see my future self as first and foremost a scientist

I would not want o work in scientific research
which invalved animal experimentation

I find the coursefwaork here very ¢x~:i:ing
Hearing about lecturers” research greatly stimulates me

The future work (employment) | will undertake
must have clear practical application

There are good ‘role models’ of my own sex on
the staff here

My academic work 1s the most important thing
in my life, currently

If a good post came up doing MoD)
(= defence-sponsored) work, I'd be happy 1o apply

There are few members of my sex on the academic staff here

Agree

43

33

33

24

22

Tend
Lo agree

19

24

19

206

26

An

20

28

24

25

20

10

Tend 1o
disagree

[

Disagree

(¥

9

(]

24

20

23
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26

Women applicants for jobs in science are often

discriminated against
Sexist language doesn’t worry me

I don’t find thar I can get very close to members
of the staff in this department

| see peaple of my own sex here whose careers
| would like to emulate

[ don’t gee much encouragement towards a

research career from my tutors

In a science career, it would be a fight for jobs
against the opposite sex

Women's early job prospects in science are less

good than men's
Scientists in this subject tend vo be loners”

Maost of my university friends are also taking

the same subjectis)/course(s) as me

When [ first came to university, [ wasn't

particularly planning a lifetime in science

[ aften find it difficult to speak and participate
in small groups/supervisions

I find I'm being purt off any idea I may have had
of a science research career

Women have gor 1o make a choice berween a
career and having a family

Science may well not be a particular feature of
my career

Lecturers here can be quite hurtful in the criticisms

[l'li.':f' I'I'.IJI'iE uf Ltudﬂ“ 4.3

Ml.lli.'il n'sca.n.'h ifl SCIENCE AMOUNES 1O 4 wasie Uf

resources which could be better spent

Some encounters with staff here have really

di.rfcnumg:d me from a science career

Sometimes, | feel my questions (in classes, meetings)

aren't taken seriously

Much sexist language is used by students in this
department/subject

There is an abrasive and aggressive atmosphere

in this depariment

Agree

10

12

Tend
Lo agree

20

16

9

10

'

b

[

Tend to
disagree

lix

20

19

21

16

16

23

26

22

24

21

Disagres

24

11

23

22

12

12

23

27

249

23

21

26

27

a0

29

il
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Far wnder-
graduates
only (n=39)

Agroe
| associate the word ‘research’ with long, boring
descriprions of experiments 4
Sometimes I'm overwhelmed by the number
of students of the opposite sex on this course 2
Careers in scientific research are probably not
appropriate for women 0
Doing a PR will be worth the time invested in
terms of better a career/salary [
The work | will do after [ graduate must involve lots
of contact with people 16
Science at university is a general training for life,
not just for a science carger 9
The course here is making me more interested
in a research career 8
I want o do work which 1s prat'li{a] (rather than
thinking/theory based) when [ graduate 9
I'm oo unsure of what sort of a career | want to
have, to decide to do a Ph G
Three or more years to do a PhID is oo expensive
a commirment to make now 8
[ find the prospect of a job more challenging than
the prospect of PhIY research 8
This course is not addressing imporant general
skills areas (e.g, communication skills) 5
I can't bear the thought of taking three years 1o
underrake a rescarch project 7
The atmosphere in this deparement is such that 1
wouldn't want o do a PhD in i 2
I'm nor as self-confident as | was when [ arrived
ar universicy 6

Tend
Lo agree

Bt

19

9

0

[

Tend to
disagree

an

0

o

9

Disagree

39

Ly

47

]

L1}

[

1%
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Background ~ Please indicate where you most likely expect to be, career-wise, in ten years time (tick one):
:'rr_f.;';r.hm;fmr .n_f'

y In a career firmly based in science (e.g. research) 41
the wormen i ;
(n = 68) In a related career le.g. reaching science at school level) 15
In a career to which scientific training will not be relevant ]
Probably not in a ‘career” in the sense of being formally employed 0
(o answer) 4

Sarus (Undergraduare, n = 3% postgraduate, n = 26)

Lst Year Undergraduate 1
2nd Year Undergraduaee 12
3rd Year + Undrrgraduate 26
Ist Year Pmtgradunw 11
Ind Year Postgraduare 9
3rd Year Posegraduare 4
4dth Year Postgraduare 2
Postdoctorate G

Type of school attended aged 13-16
(INB: This and the next item were not answered by all respondents with regard to privatelstace school)

single sex 30 private 9 maore than one school 1
mixed sex a7 srare 4
no ANSWer | no answer 13

Type of school attended aged 16-18

single sex 22 privace 8 more than one school 0
mixed sex 44 stane 4
10 AnsWer 2 Mo ARSWer 14

Brothers and sisters

Mone 7
Yes, older 23
Yes, younger 51

Close family relative who is a scientist
Yes 25

Mo 43

Parental family's socioeconomic group

Man agfri:il. EXCCULYE OF pmﬁ'ssiun:ll 44
Orther office work — *whire collar” 7
Skilled worker — “blue collar’ 13
Unskilled worker 3

28
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Appendix 3.2.2

Men's responses
to the
questionnaire
(n=61; under-
graduates)

The working hours that seem to be put in by

scientists are high.
Scientific research secems a male-dominared area

I this dfpar[mfn[.l’ﬁuhj:ch male and female

students are IZ]'C:'.IIII’.‘CI qu.l:l“:l.'

In this university generally, male and female
students are treated equally

U'm likely ro make my career in science
This department seems to care for its students

For me, the word ‘research’ is associared with

exciting new ideas

There is livtle sexist language used by reachers
inn this department/subject

I don't need “role models’ to keep me in a

SCICNCe career

I chose this subject to study on the basis of its
intellectually challenging nature

I like to be invelved with long-term projects

I have been in love with science since [ was ar school

If one wants to make a serious career in science,

one needs a PhiD
I see my furture self as first and foremaost a scientist

I would nor want o work in scientific research

which involved animal experimentation
I find the coursefwork here very exciting

Hearing about lecturers” research greatly
stimislates me

The future work (employment) | will undertake

must have clear pracrical application

‘I‘hfﬂ.' are E,UU{I ‘F‘UIE J'I'l'L'l‘dE]S-“ UI-]TI}' OV SEX

on ll"lrl.' L-IIEIIT hEl‘L‘

My academic work is the most important thing
in my life, currently

If a good post came up doing MoDD
(= drf:ncr-spnnmrtd} waork, I'd be happ}' T nppl:,'

There are few members of my sex on the
academic staff here

24

35

24

21

16

(]

16

24

19

21

16

16

[

Tend to
disagree

6

10

16

Disagree

£ |

I

(1]

0

50



APPENDIX 3. QUESTIONNAIRE RESULTS

30

Agree
Women applicants for jobs in science are often
discriminared againse 3
Sexist language doesn’t worry me 16
I don't find that I can gex very close to members
of the staff in this depariment ¢
I sce people of my own sex here whose careers
I would like to emulare 1
I don’t ger much encouragement rowards a
research carcer from my tutors 5
In a science career, it would be a fight for jobs
against the opposite sex i
Women's carly job prospects in science are less
good than men’s 3
Scientists in this subject rend 1o be ‘loners’ 2
Most of my university friends are also 1aking
the same subject(s)/coursels) as me [
When I first came 1o university, | wasn’t
particularly planning a lifetime in science 3
| often find it difficult to speak and participare
in small groups/supervisions 6
I find I'm being put off any idea | may have had
of a science research carker 2
Women have got to make a cheice between a
career and having a family 4
Science may well not be a particular feature of
my carcer 3
Lecturers here can be quite hurtful in the criticisms
they make of students (U
Much research in science amounts to a waste of
resources which could be berver spent 3
Some encounters with staff here have really
discouraged me fram a science carcer 0
Sometimes, [ feel my questions (in classes, meetings)
aren't taken seriously 4
Much sexist language 15 used by students in this
department/subject 4
There is an abrasive and aggressive atmosphere
in this department 3

Tend
to agree

16

10

t

3l

1%

L]

Tend 1o

1ty

21

25

23

|

3l

16

25

20

Disagree

20

21

21

Bt
Bt

15

20

23

21

23

23

A0
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For under-
praduates
only (n=62)

Agree
I associate the word ‘research’ with long, boring
descriptions of experiments 3
Sometimes ['m overwhelmed by the number of
students of the opposite sex on this course 1
Careers in scientific research are probably not
appropriate for women 1
Doing a PhID will be worth the time invested in
terms of a better career/salary 17
The work | will do afrer | graduare must involve
lots of contact with people 13
Science ar university is a general training for life,
not just for a science career 15
The course here is making me more interested
in a research career i
I wanr 1o do work which is pracrical (rather than
thinking/theory based) when | graduarte 49
I'm too unsure of what sort of a career [ want
to have, 1o decide to do a PhD 14
Three or more years to do a PhID is too expensive
a commitment to make now 12
| find the praspect of a job maore challenging than
the praspect of PhID research 9
This course is nor addressing imporant general
skills areas (e.g. communicarion skills) 7
I can't bear the thought of taking three years to
undertake a research project 8
The atmosphere in this department is such thar
I wouldn't want to doa PhIX in i 5
I'm nor as self-confident as [ was when [
arrived ar university 2

Tend
1o agree

20

0

B
[ 2%

16

10

16

49

43

17

I

33

I
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