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• ‘Culture Shock’
• Dreams

‘We find comfort among those who agree with us 
– growth among those who don’t.’

I will talk about the culture shock of moving from 
being a research scientist to working in the 
women in science area.  I will talk partly about 
people and about the organisations I have been 
involved with and also some of the ideas which 
have made a big impact on me.



Background 1

• Born Norwich
• Age 8 - Family emigrated to New Zealand
• Age 12 – Family settled in Wellington
• B.Sc. (Hons.) in Physics and Ph.D. in 

Theoretical Physics from the Victoria 
University of Wellington





Orientation

• Distance from Wellington to
� Auckland 306 mi 493 km

� Sydney 1382 mi 2224 km
� London 11682 mi 18800 km

• For comparison, London to
� Edinburgh 332 mi 534 km

� Bucharest 1298 mi 2088 km



http://www.victoria.ac.nz/weirhouse/gfx/photoalbum/cablecar2.jpg

rst.gsfc.nasa.gov 

Wellington, New Zealand



Background 2

• Post-docs Cambridge and New Zealand
• Industrial Research Limited
• 1997 Cambridge

– Daphne Jackson Fellowship
– WiSETI
– Institute of Physics

A theoretical physicist is one who is never observe d in the laboratory 
but whose existence is postulated to make up the nu mbers.

First came to Cambridge in 1980, when John did his PhD.  Worked at Cavendish Lab for 3 years, then 
returned to NZ.  Did PostDoc Research at University followed by a 12 year research post at Industrial  
Research Ltd. Returned to Cambridge in 1997 and did research at the Cavendish Lab as a visitor.  After 
three years got a  Daphne Jackson Fellowship, working in the Chemistry Department. studying the force 
between molecules.   When money ran out, successfully applied for a WiSETI half time post and continued 
to research half time until took up half time IOP Regional Officer Job, combining this with the WiSETI post.



Dunedin

Will be living in Dunedin, 
John working at the 
University of Otago.



Dunedin
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People There are many women, and some men, who 
have influenced my thinking about women in 
science. Some of them are pictured here –
and if your picture isn’t here it doesn’t mean I 
wasn’t influenced by you – just that I didn’t 
have easy access to a picture of you. 

The women who have inspired and influenced 
me include senior women who have been 
willing to devote their time and energy to 
building a more equitable culture in science, 
for example, through the Athena Project, or 
who have simply been willing to be visible as 
well as WiSETI lecturers, speakers at AWiSE 
events, Springboard guest speakers, 
Springboard participants and colleagues. 
They may be women whose achievements 
have been recognised or those who have just 
quietly got on with it, taking whatever life has 
thrown at them and making it into something 
positive. 

Not least among all these women are past 
and present members of the Cambridge 
AWiSE Steering Group. It is a privilege to 
have worked with you all.

I am not going to name all these people –
even restricting myself to the people on the 
slide would make the rest of this talk 
something like reading the phone directory. 
However, there are three women in particular 
who have had an enormous influence on me.



Joan Mason

Joan Mason 1923-2004
• Rising Tide
• AWiSE

First, Joan Mason. When I came to Cambridge in 1997 my husband John saw an AWiSE poster in his department and brought 
the contact details home. I got in touch and became a member and rapidly found myself appointed secretary. This was my 
introduction to Women in Science in the UK. Joan was a remarkable woman. She read natural Sciences at Newnham during the 
war and went on to get a Ph.D. in Chemistry. After some difficulties connected with her husband’s moves and caring for three 
children she became a lecturer and, eventually, reader, at the Open University. Her speciality was nuclear magnetic resonance 
and she edited a book, ‘Multinuclear NMR’, published in 1987. She retired in 1988. Her Guardian obituary described her in these 
words: ‘An energetic and committed person, Joan was as active in her retirement as she had been before it. ‘ I think many of us 
who remember Joan would agree – women twenty or thirty years younger than her complained of exhaustion after being roped 
in to some activity of Joan’s. She became involved in gender studies at the OU, she wrote scholarly articles about historical 
women in science and she actively promoted women in science. She was secretary of the committee that produced the ‘Rising 
Tide’ report in 1994.  According to Joan, at the press conference launching the ‘Rising Tide’ report she highlighted the need for a 
network for women in science and engineering. This was picked-up by the New Scientist, who mentioned Joan’s name but gave 
no contact details. Immediately, Joan started getting calls from women who wanted to be part of a network of women in science 
and engineering – this was the start of AWiSE. Joan remained very much its focus and driving force until her death in 2004. Its 
sad that now AWiSE is only surviving in pockets of regional activity.

I remember particularly her commitment, her energy and her ability to inspire, or, perhaps, commanded self-confidence in other 
women. Nor surprisingly, she was a great believer in the value of networking.



Felicity Cooke and Nancy Lane

The other two women I really want to mention by name are Felicity Cooke, formerly Head of Equality and Diversity at Cambridge, 
now at Oxford, and Nancy Lane, formerly Director of WiSETI, now retired (allegedly). Firstly, they gave me a job which started me 
thinking seriously about women in science. I started as a WiSETI Recruitment Officer on a project aimed at increasing the numbers 
of women applying for academic positions in science and engineering since the numbers showed that women were appointed in the 
proportion in which they applied but the numbers applying were much lower than expected given the numbers of women at graduate 
and postgraduate levels.  WiSETI which was started in 1999, now does much more than this – supporting women in departments, 
annual lectures, CV checking service for women academics going for promotion and development workshops for women staff.

First time working with women as managers – very good demonstration of how you can be a very effective manager and retain your 
feminity. Plus Felicity’s remarkable tolerance and ability to listen to people who wanted to discuss issues.



Springboard

• Holistic – whole person not just a professional

• Identity
• Values

• Goals
• Tools

– Assertiveness
– Presentation
– Career resources

• Networking

Did the course in 2002, became a trainer and have learnt so much from the participants themselves.



Daphne Jackson Trust

Katie Perry and Iain Stewart at the 
Cheltenham Science Festival, 2008 Lucy Cavendish College

More details on the Daphne Jackson Fellowship scheme at:  http://www.daphnejackson.org/
Daphne Jackson Fellow also become research fellows at Lucy Cavendish, this provides a very 
supportive and sympathetic atmosphere for women returning to research after a career break.



Common Themes

• Enabling
• Empowering
• Sharing of information and experiences

Enabling and empowering people to do things and sharing information and experiences.



Specific Issues

• Pragmatic
– Childcare

– Flexibility across the working day,  the 
working year, the working life.

• Structural
– 1 post-doc every 3 years, 1 Ph.D. student a 

year implies 10 post-docs, 30 Ph.D. students 
in thirty year career.

Very specific issues for women – pragmatic – childcare and flexibility you need to combine working and family.

Structural problems, particularly in academia  – one group leader will train many more PhD students and PostDocs in their 
career than there are permanent positions and unless you have an enormously expanding system people will, of course, have 
to leave – not very sustainable.



Big Idea 1 – Tinkering, Tailoring, 
Transforming – Teresa Rees 1970’s

• Tinkering 
– Ensuring every one is treated the same e.g. removing scholarships just for 

men.

• Tailoring
– Tailoring provision to accommodate differences making women fit the 

system, assertiveness course based on Male as norm, known as ‘fix the 
women’ or ‘deficit model’.

• Transforming
– integrating equal opportunities into ways of thinking and doing – making the 

environment accepting to everyone.

Lynda Grattan London Business School graphs of impact of these measures.



Transforming
Gender mainstreaming

• Principles
– Building equality into the culture and organisation – so 

people question their assumptions on how people ought 
to behave.

– Treating the employee as a whole person, that they 
have other desires outside work that are perfectly 
legitimate and part of being a human being.

– Respect and Dignity of the individual.
– Participation and Consultation – involving all members 

of the organisation, not just the senior members.
– Visioning: thinking about the way you do things and how 

they impact on other people.



Big Idea 2

• Virginia Valian
– ‘Why so slow? The advancement of women’

http://maxweber.hunter.cuny.edu/psych/faculty/valian/valian.htm#contents



Gender Schemas –
Unconscious Bias

• Implicit hypotheses about sex differences
• Held by both men and women – and are 

not inherently bad things.
• Cognitive necessity for making sense of 

the social world - they may contain errors 
but they are indispensable.

• Can lead to lower expectations for women



Accumulation of Disadvantage

‘…mountains are molehills, piled 
one on top of the other.’

Valian, 1998



Critical Mass

• Research shows that the proportion of 
women in a group affects how they are 
evaluated: women who are in a small 
minority are evaluated more negatively.



Evaluation Bias

Numerous studies show that schemas 
affect evaluation, for example:

• Blind auditions
• Evaluation of CVs
• Evaluation of resumes
• Evaluation of fellowship applications
• References – references written for women 

tend to have more ‘doubt raisers’ that 
references for men



References

• http://sitemaker.umich.edu/advance/STRIDE
• ‘Beyond Bias and Barriers’, 2006
• Steinpreis, Anders, & Ritzke (1999) Sex Roles, 41, 509



Gender 
Schemas

Lowered Success Rates

Accumulation of Disadvantage

Performance is Underestimated

Lack of 
Critical Mass

Evaluation Bias

From the University of Michigan, NSF Advance Project



Culture Shock –
moving into University Administration

• Thinking about organisations
Did an OU course on Technology Management and Information 
Systems.

• Sources of Power within an Organisation
– Formal Authority – are you the person with the fancy title who 

can tell people what to do?
– Expertise – do you have specific expertise that is essential for 

people to do their work?
– Resource Control – do you control the resources people need to 

do their work?
– Interpersonal Skills – can you get people enthusiastic through 

your interpersonal skills?



Culture Shock

• Charles Handy – four cultures
– Power central source of power, depends on trust and empathy for effectiveness, telepathy and personal conversation for 

communication, faith in individual not committees, judge by results, tolerant of means

– Role - Works by logic and rationality, controlled by procedures and rules, role or job description more important than 
person who fills it, rules and procedures are major methods of influence.

– Task Project oriented, bring together the appropriate resources, the right people at the right level of the organization, and 
to let them get on with it, influence based on expert power rather than position or personal power

– People (Individual) cluster or galaxy of stars with the individual is the central point – if there is a structure or 
an organisation it exists only to serve and assist the individuals within it.  Control mechanisms are impossible except by mutual consent.  
Psychological contract: organization is subordinate to individual and depends on the individual for its existence. The individual can leave the 
organisation but the organisation seldom has the power to evict the individual - influence is shared, expert power.  Specialists who often feel little 
allegiance to their organization but regard it rather as a place to do their thing with some accruing benefit to the main employer.

– This culture is not easy to manage!  
• Responsible for own resources – resource power ineffective
• Formal authority weak if not backed up by resource power
• Unlikely to recognise expertise other then their own
• Leaves inter-personal skills – and these individuals tend to be hard to impress.

University administration - has more of a role culture
Whereas academics work in a people - ‘galaxy of stars’ – culture.  
Neither culture is intrinsically better or worse. Rather adapted for purpose.



Culture Shock

The incredible complexity of the University 

Colleges

Schools

Faculties

Departments

UAS

Central Bodies & 
other Committees

Non-school institutions



http://xkcd.com/242/

XKCD: The Difference

I want to talk about a cultural shock that 
is specific to working in women in 
science – namely attitudes to data. To a 
scientist, even a theorist, data are very 
important and there are rules about what 
you should do with it and, in particular, 
how to draw conclusions from data.

If we were starting a new project in a 
scientific field we would look at the data 
currently available to get an idea of what 
the important questions are likely to be, 
we would do a literature search to see 
what was already known so we could 
build on what was already known and, 
hopefully, avoid some of the mistakes 
others had already made, and then we 
would design experiments to answer 
new questions. In women in science 
things tend to be different. So, I am 
going to take this opportunity to moan 
about five of the ways data are used in 
women in science.



Data Problem 1. Not having Any

• First Problem - Not Having Any Data

‘Never underestimate the difficulty of changing false beliefs 
with facts’

Henry Rosovsky: The University and Owner’s Manual

The first is not having any – when I first started I was very surprised to be told by a Head of Department that 25% of the CRS in 
his department were women when HR’s figures were 15%, or that 60% of CRS were women when our figures said 50%. Why 
guess when accurate figures are easily obtainable.



Data Problem 2. Dramatised Data.

• 47% of chemistry graduates are female, only 6% 
of chemistry professors are women. 

• The average pay for women at the University of 
Cambridge is 24% less than that of men (or the 
average pay of men is 32% greater than that of 
women)

1. Data that is perfectly true but so what? – The number of female Chemistry Professors now depends on many things not 
just the number of female chemistry graduates now.  

2. This data compares all males and females in all jobs.  If you look at the pay of women and men in equivalent jobs there are 
no significant differences between the pay of male and females.

http://www.rsc.org/chemistryworld/News/2008/July/16070801.asp Chemistry World 16 July 2008 (accessed 22 Sept 2009) 

Reporter 18 February 2009



Spine Point
Source: Reporter 21 January 2009

dominance of 
women in clerical 
grades here

dominance of men in 
senior academic grades 
here (fewer number of 
senior administrative 
positions which are often 
held by women).



Data Problem 3. Decorative Data
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The height of bar is 
all that matters in this 
graph but presenting 
the data as pyramids 
tricks you into 
thinking that there is 
a larger number of 
men than women 
when this isn’t 
always the case.  
Plus data isn’t split 
into different 
categories – support 
or academic.



Problem 4. Over-interpreted Data 1

• ‘A 2005 survey of STEM workers in Higher 
Education, found that 41% of men had 
been interviewed by all male panels 
compared with 27% of women. This 
illustrates the importance of making sure 
that interview panels are appropriately 
diverse’

http://www.sciencecampaign.org.uk/documents/2008/CaSE0608.pdf - Campaign for Science & Engineering in the UK

This statement doesn’t illustrate anything at all!



Over-Interpreted Data 2

• In an ideal world a plot of % women vs
grade would be flat – this is true!

Percentage of STEM academics who were female
 in 1995/96 and 2005/06
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1995 Act %F

2005 Act %F
1995

2005

Authors say that the graph shows that 
there are barriers to promotion for 
women.  Data doesn’t rule out that there 
are barriers but doesn’t actually illustrate 
this.  

Data appears to show that the % female 
lecturers in 2005 is approximately the 
same as the % female researchers in 
1995 (and for promotion higher up the 
scales) suggesting perhaps equal rates 
of promotion for both women and men 
over these 10 years.



Over-interpreted Data 3

• ‘Women in full time employment are typically 
paid 17% less than male counterparts doing 
the same job’.
Source: Training package

• In 2008 the gap in the median hourly pay of 
women in full time employment was 13% 
less than that of men.
Source: Office of National Statistics

Statistically hard to see how you can get a mean pay gap of 17% for females doing the same job as their male counterparts and 
a median hourly pay gap of 13%.  Can only suggest that the data was interpreted wrongly and isn’t for men and women doing 
the same job but rather for all women and all men doing all jobs.



Data Problem 5. 
The Myth of ‘Hard Facts’

• Concrete example: recruitment to lecturer
• What is fair?

– Fraction of women appointed matches 
fraction in pool.

Most conversations are simply monologues delivered 
in the presence of a witness. ~ Margaret Millar 

People say they want ‘hard facts’ not anecdotes.



Recruitment Example 1

Binomial Distribution N=10 p=0.5

0

0.1

0.2

0.3

0 1 2 3 4 5 6 7 8 9 10

Type I Error: There is a 5.5% chance of fewer than three women appointed even if p=0.5.

Approximately 
90% of probability 
covered by arrow.

Type 1 error

Probability that you are 
fooling yourself and seeing 
a result that isn’t there – or, 
if you like, the probability 
that you will be devoting 
time and resources to 
fixing a process that isn’t 
broken.

Example: Recruiting in a Chemistry Department for 1 0 appointments where 50% women were candidates. 



Recruitment Example 2

Binomial Distribution N=10 p=0.2

0.0

0.1

0.2

0.3

0 1 2 3 4 5 6 7 8 9 10

Type I Error: 10.7% chance of no women appointed even if p=0.2
So statistically no negative bias even if no women appointed to any of the 10 positions.

Example: Recruiting in a Physics Department for 10 appointments where 20% of the candidates were women .



Back to Recruitment Example 1

• Another type of error – believing that there is no effect when there is. 
• Statisticians call this a Type II error.

Power Curve Q(p)
Binomial Distribution, N=10, Nobs<3

0.0

0.2

0.4

0.6

0.8

1.0

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

p

Q
(p

)

Measures how well the test discriminates.  

In this case there is a high probability of taking 
the results as fair when p=0.4.  

And a 50:50 chance of taking as fair when p is 
actually 0.25.

What does this graph mean? It is the probability that by using 
the test ‘ recruitment is unfair if the number of women 
appointed is less than three out of ten’ we conclude that 
recruitment is fair as a function of the actual underlying 
probability. So, if the actual probability of appointing a 
women was zero, to take an extreme case, we would 
certainly observe zero women appointed and we would 
certainly and correctly reject the hypothesis that p=0.5. So 
the probability that we would incorrectly reject p=0.5 is zero.

If the actual underlying probability of appointing a woman is 
0.1 then there is a 93% chance that fewer than three women 
will be appointed and hence a 7% chance that three or more 
women will be appointed and hence a 7% chance that we will 
conclude that recruitment is fair when it isn’t.

If the actual underlying probability of appointing a woman is 
0.4 then there is a 17% chance that fewer than three women 
will be appointed and hence an 83% chance that we will 
conclude that recruitment is fair.

Because the probability that fewer than three women will be 
appointed is 5.5% when p=0.5, there is a 94.5% chance of  
accepting that appointment is fair when p=0.5.



What to do? - 1

• Change test criterion e.g. to Nobs<5

Power Curves Nobs<3 and Nobs<5 for N=10
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Much better chance of concluding that recruitment is unfair when p=0.4 but much higher chance of concluding that recruitment 
is unfair when in fact it is fair.  May be trying to fix something when it actually is fair.



What to do ? - 2

• Increase the number in the sample

Power Curves N=10 and N=20
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N=10 test is Nobs<3 P(Type I error) = 0.055

N=20 test is Nobs<7 P(Type 1 error) = 0.058

What can you do?

Observe for longer – disadvantage 
– time required 4+ yrs for 10 
appointments, 8+ for 20 
appointments.

Or:

Increase the number of 
appointments studied over a 
particular time period by 
aggregating information from 
different departments This has 
disadvantages 

1. its hard to determine what the 
fraction of women in the pool 
actually is, computer science is very 
different from experimental 
psychology, earth sciences is very 
different from physics or pure maths

2. the effects of bad practice may 
get lost

Neither suggestions are 
particularly useful managerially.



The Myth of ‘Hard facts’

• The tools of statistical analysis themselves 
tell us that attempting to draw conclusions 
from statistical data alone will not work.

• Must be supplemented with qualitative data.
• Must think about what is going on in your 

processes and why they might not be fair.

Actual mathematical analysis shows that 
you can’t rely on the numbers themselves 

to show you have a problem.  



What to do? - 3

• Ignore 350 years of thought about how to draw 
conclusions from statistical data (this approach may be 
quite popular!).

OR
• Recognise the limitations of a statistical approach alone.
• Recognise that the experimental system you are working 

on is people who can tell you what is going on, how they 
see the problem and how it impacts on them. 

• Examine practices for possible adverse impact.



Dreams

• Keep data gathering in proportion 
– particularly if number of women considered is very low!



Dreams

• Suppose it was possible for an institution 
to be awarded funding for five years at a 
significant level.

• What might this Institution do?
– Grants to Departments
– Grants to individual women
– Network of women scientists and engineers
– Theatre Troupe
– Tackling subtle biases in recruitment

Generally funding is for 
much shorter periods 
so that long term 
planning is not possible.



Dreams

NSF ADVANCE Programme: 
Institutional Transformation Awards
• Up to $750,000 per year for up to five 

years (i.e. up to $3.75M per institution)
• Nineteen institutions in first two years.
• cf: UKRC set up in 2004 with just 

£800,000 per year for three years for the 
entire UK (renewed for 2008-11).

In the USA these five year 
NSF ADVANCE grants were 
awarded for work on 
Institutional Transformation.



Dreams
University of Michigan NSF ADVANCE Grant 2001-06.
Extended by University 2006-11

1. Committee on Strategies and Tactics for Recruiting to Improve Diversity and Excellence (STRIDE)
2. The CRLT Players Theatre Program
3. Network to Advance Women Scientists and Engineers
4. Friends and Allies of STRIDE Toward Equity in Recruiting (FASTER) – workshop for senior faculty 

to increase the number of faculty who know about the role of unconscious bias can play in 
recruitment and evaluation of faculty, as well as how it can contribute to an unpleasant and 
counter-productive work environment.

5. Faculty Career Advising – supported mentoring programme
6. ADVANCE Program Collaborations with PAID Partners – Dissemination via collaboration with other 

institutions, supported by NSF.
7. Science and Technology Excellence Programme (STEP - engages groups of male and female 

science and engineering faculty in a program of self-education and commitment to making positive 
changes in the work environment within their academic institutions). 

8. Conference on Advancing Diversity and Excellence in Science and Engineering.
9. Support for Assessment and Improvement of Departmental, School, or College Climates



DREAMS

STRIDE - Hiring in three University of Michigan 
Colleges in natural science and engineering.

LaVaque-Manty and Stewart in ‘Gendered Innovations in Science and Engineering’. 
Eed Londa Schiebinger, 2008

Post-StridePre-Stride

2004-052003-042002-032001-022000-01

15/5212/3119/514/266/47

29%39%37%15%13%



Dreams

• Committee of senior science and 
engineering faculty (5 men, 4 women).

• Members compensated for time.
• Scholarly approach.
• Support: access to social science 

expertise, literature, implementation of 
ideas.

• Handbook, workshops.

‘The brilliance of this programme is that these 
senior faculty are all regular members of 
departments (they are not consultants who come, 
often create a backlash, and then disappear).’

Londa Schiebinger, Introduction to ‘Gendered 
Innovations in Science and Engineering’ 

Edited by Londa Schiebinger, 2008.



Dreams

• Wouldn’t it be great if we could learn from 
the US experience?



Working for Change

‘And let it be noted that there is no more delicate 
matter to take in hand, nor more dangerous to 
conduct, nor more doubtful in its success, than 
to set up as the leader in the introduction of 
changes. For he who innovates will have for his 
enemies all those who are well off under the 
existing order of things, and only lukewarm 
supporters in those who might be better off 
under the new.' Machiavelli The Prince.

It is difficult to tell how much resource should go into supporting women who are already in the system and how much should go 
into altering the system to make it more women friendly, more family friendly and more people friendly. Running personal and 
professional development events is fun and the participants are very appreciative. Getting involved in consultations about policy or 
changing the workplace climate and culture can be dispiriting – progress is slow and your carefully thought through and presented 
arguments are ignored, participants end up being discouraged as progress is so slow. Nevertheless, I think we do have to work for 
change – I would like to think that in thirty years’ time we won’t still be identifying a need for confidence building courses for women.



What can you do?

• Be informed.
• Use legislation – Gender Equality Duty.

• Support Women’s Networks - whether your interest is 
social events, talks, CPD, personal development, exchanging 
information and experiences, being informed or influencing policy –

much more credibility from a large group – GET INVOLVED.
• Collaborate – working with other women in STEM networks will 

make things happen quicker, we are all working towards the same goal.

Two monologues do not make a dialogue. ~ Jeff Daly.



What can you do?

Pay your sub!
We have much more impact as a network 

than as an individual and even more 
impact the larger the network is.

Never doubt that a small group of committed citizens can 
change the world, indeed it is the only thing that ever has.

Margaret Mead

“If you think you're too small to be effective, you have 
never been in bed with a mosquito.” 

Betty Reese



Scientist or woman in science?

• Whole person
– Scientific approach
– What do data mean?
– Quantitative thinking

So, still a scientist and, perhaps, more comfortabl e 
with being a woman.

I’m a whole person and have brought a scientific approach to the Woman in 
Science Field.  I have thought about what the data means in a quantitative way 
and as a consequence haven’t always agreed with the prevailing ideas. 


