
 In 1873, an aspiring physician named 
Sophia Jex-Blake penned a withering letter 
to the Scotsman newspaper about the ill 
treatment she said she had received from 
Dr Alexander Crum Brown, Professor of 
Chemistry at the University of Edinburgh.  
Dr Brown was only in his mid-thirties, but 
already held in high regard for his rapid-fire 
delivery of lecture material – always without 
notes – and three university degrees. 

 His obituary, which would be written nearly 
fifty years later, would claim that he could 
have taught any subject of his choosing, such 
was his intellect. The same obituary claimed 
that students of science found him to be ‘a 
most genial advisor, always ready and willing 
to give what help he could’ and went on to 
state, with no hint of irony, that he had ‘never 
uttered an unkind word’. 

 

The frustrated student was 23 years old, 
had not yet taken a degree, and, most 
significantly, was a woman. Jex-Blake 
came of age at a time when women were 
second-class citizens. Still unable to vote, 
full enfranchisement for women would take 
another fifty-five years, so it was little wonder 
that in 1873, sexism was overt and widely 
employed. Even educational opportunities 
were limited, with women prohibited from 
earning university degrees in Britain, including 
at Edinburgh. 

 However, Jex-Blake was in the midst of 
a tense back-and-forth campaign with the 
University of Edinburgh, one that began four 
years earlier when she won the right to attend 
classes at the medical school, a concession 
that was deemed an ‘experiment’ by the 
university. But by 1873, sentiment had turned 
against her and six other female medical 
students Jex-Blake had enlisted in the cause, 
a group that collectively came to be known as 
the ‘Edinburgh Seven’. 
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 Shortly after Jex-Blake wrote her letter to the Scotsman, it 
was decided that women would not be allowed to earn university 
degrees after all, effectively ending Jex-Blake’s long campaign, 
one that invited derision from male students, and – almost 
unbelievably – sparked a minor riot in 1870 when hundreds of 
students protested Jex-Blake’s attendance at a medical exam, 
with some protesters even throwing rubbish at her. It was not 
to be the only public insult Jex-Blake would endure during her 
time at Edinburgh: students once put a sheep in her classroom 
to equate the training of women in medicine with the training of 
animals in the same, and there were less overt slights, too, some 
of which came from key university faculty, including the esteemed 
Dr Crum Brown, Jex-Blake said. 

 According to Jex-Blake, Crum Brown had refused to lecture 
‘lady students’ on the basis that he would have to deliver his 
lecture immediately after giving the same talk to male students. 
But Jex-Blake said that for Crum Brown to claim this as a hardship 
was odd, given that the time of the lecture had been arranged 
by none other than Crum Brown himself, and given that female 
students were willing to attend his lecture at any other time of his 
choosing (even Jex-Blake seems to accept the fact that students 
will be segregated by sex). Explaining why she was hesitant to 
give the professor the benefit of the doubt, Jex-Blake recalls 
an incident from the year before in which Crum Brown refused 
female students a class necessary for their degree despite his 
assistant offering to give the lecture in his stead. 

 As galling as these slights seem now, this kind of treatment 
was par for the course in 19th century Edinburgh in spite of 
the fact that the city was home to the Scottish Enlightenment a 
century earlier, an age of rational and scientific enquiry that valued 
reason over tradition. People’s opinions and worldviews had 
changed in Edinburgh, and were still changing, but at a rate that, 
from our perspective, would appear almost glacial in speed and 
often seemed more emotional than rational. For instance, it would 
appear that Crum Brown had less of a problem giving lectures 
to women who were not set on taking degrees or practising 
medicine than he did giving lectures to women who were; this, 
according to Jex-Blake, when she writes in 1873 that Crum Brown 
‘consents to teach other non-professional ladies’ while saying he 
doesn’t have time to teach career-minded women. 
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 At best, one might wonder if the professor saw training 
female medical students as a kind of idealistic extravagance – 
a generous, but unnecessary gesture – and at worst, a mildly 
dangerous enterprise that could threaten the social fabric 
and men’s place within it. While Crum Brown never defended 
himself from Jex-Blake’s allegations of discrimination against 
professionally-minded women, his brother, Dr John Brown, a 
physician, did write to the Scotsman to defend his brother. In the 
process, he gives us, if not his brother’s views, something that 
might have passed for common sense in the wealthy drawing 
rooms of 19th century Edinburgh. In his letter of 26 August 1873, 
Dr John Brown claims that women should be ‘as free to study 
and to practise medicine as men are’, – a fairly liberal view for the 
time – however, ‘we may differ as to the degree of urgency’, and, 
‘I think, upon the whole, (women) may be better employed as 
Marthas than as Madames Boivin’, with ‘Martha’ referring to the 
hospitable homemaker of biblical tradition, and ‘Madame Boivin’ 
being a 19th century French medical writer and midwife.  

 But the notion that women might be interested in something 
other than homemaking was nothing new in Edinburgh. Records 
show as early as 1826, another Edinburgh Chemistry Professor, 
Dr Thomas Charles Hope, admitted women interested in science 
to one of his classes via ‘a back window...converted into a door’. 
His lectures featured spectacular chemical experiments, ones that 
managed to bring Hope a fair amount of attention and money, 
as, at the time, instructors were paid directly by their students. 
However, one attendee described the class as ‘more amusing 
than instructive’, and women who attended the lecture did so 
without hope of ever obtaining a degree. In this respect, little had 
changed in almost fifty years at Edinburgh, from when women 
paid to take a chemistry class for no credit, entering through the 
back door, to when Jex-Blake wrote her letter about Crum Brown. 
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 Yet there were supportive Edinburghers and sympathetic 
university instructors, including a surprisingly progressive 
statement written in 1874 and signed by more than two dozen 
academics in Scotland, calling for the full inclusion of women at 
Scottish universities. The zeitgeist was also shifting towards Jex-
Blake’s cause, as, in 1878, the University of London would award 
degrees to women. But several of the Edinburgh Seven still had 
to go to Europe to complete their medical studies, and it is hard 
to imagine them leaving without a bitter taste in their mouths. In 
light of this, Jex-Blake’s closing words from her 1873 letter seem 
almost poetically understated.

 ‘I leave it to the public, and especially to those familiar with 
all the facts of the “Edinburgh Experience”... to say whether 
(Dr Crum Brown’s behaviour) was an isolated incident of 
extraordinary illiberality, or whether it may be fairly taken as an 
example of the general tactics and policy of the medical clique 
that have opposed us so eagerly and so consistently ever since 
we entered the modern Athens.’ 

 While the Crum Brown incident might have been a minor one 
in women’s fight for equal access to education, it was the sort of 
everyday discrimination that was so common, and so insidious, 
at universities in Britain.  
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 On a rainy March night, Professor Lesley Yellowlees, a chemist 
with a dyed-red streak in her hair, stepped to the podium in a 
lecture theatre on the King’s Buildings science campus at the 
University of Edinburgh. She was about to speak in honour of 
International Women’s Day, but her talk was also being delivered 
during the chemistry department’s ‘tercentennial’ year. The 
changes over the course of 300 years have obviously been 
significant. For one, researchers and students no longer toil at 
the university’s ancient-looking, Romanesque campus at Old 
College – a place where students once worked in a lab said to 
resemble a kitchen – nor do they live in the metaphorical shadow 
of the medical school as a sub-discipline of medicine, as they 
had in Jex-Blake’s time. Today, they occupy the modern James 
Black Building that spans the area of several football pitches and 
is filled with expensive equipment; a building that sits next to other 
blocky structures dedicated to the hard sciences and named after 
scientific greats with Edinburgh connections: Alexander Graham 
Bell and James Clerk Maxwell, to name a couple. The department 
has come a long way since James Crawford’s appointment in 
1713 as ‘Chair of Physick and Chymistry’ – a title that now seems 
more in keeping with medieval alchemy. 

 Perhaps one of the biggest developments in the history of 
Edinburgh’s chemistry department is the fact that Yellowlees – the 
woman with the slightly rebellious streak in her hair – is now vice 
principal and head of the Colleges of Engineering and Science 
at the University of Edinburgh, the first woman to hold the post. 
She has a dream CV: Professor of Inorganic Chemistry at a 

world-class university; recipient of an MBE; head of a research 
group; and, as if there were anything left to add, the first female 
president of the Royal Society of Chemistry in its 171-year-history, 
an organisation to which Dr Crum Brown once belonged. 

 To say women have come a long way from the days of  
Jex-Blake being pelted with rubbish would be an understatement, 
and one can only wonder what Crum Brown might make of 
the developments. For most observers, the storyline is one of 
incredible progress for women – Yellowlees presence at the 
podium, her sparkling résumé, almost demands it – and yet as 
Yellowlees speaks, it becomes clear she will not be discussing 
women’s achievements in science, but instead, how slowly the 
wheels of progress turn in the struggle for gender equality. As a 
6 March 2013 Nature cover story – published just days before 
Yellowlees’ talk, with a photo of a determined-looking female 
scientist on the cover, hands-on-hips – notes, ‘Science remains 
institutionally sexist. Despite some progress, women scientists 
are still paid less, promoted less, win fewer grants and are more 
likely to leave research than similarly qualified men. The reasons 
range from overt and covert discrimination to the unavoidable 
coincidence of the productive and reproductive years.’ 
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 This problem has been described by some as the ‘leaky 
pipeline’, a term that alludes to the fact that the further women go 
in their scientific educations and careers, the less likely they will 
remain in science-related fields or professions – not to mention 
the nagging fact that if they do find employment in science-
related careers, they will, in all likelihood, be paid much less  
than their male counterparts.  

 The statistics tell the story: according to the US National 
Science Foundation, women earn about half the doctorates in 
science and engineering in America, but make up only 21% of 
full science professors and only 5% of engineering professors. 
Furthermore, women who make full professor at a US university 
will earn just 82% of what their male colleagues make. ‘Equal 
pay for equal work’ is not just a feminist slogan, but a problem 
that has been well documented across industries and cultures, 
and is especially pointed in science-related fields given the 
sheer number of other obstacles that exist for female scientists. 
According to a 2006 study, the gender pay gap is even worse for 
some scientists in Europe than it is in the US, with public sector 
female scientists making, on average, 40% less than their male 
EU colleagues. In 2008, the European Commission said that 
women’s hourly earnings were an average 17.5% lower than 
men’s when all industries were considered. 
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 The statistics in Scotland are equally depressing for women in 
STEM fields (‘STEM’ being the acronym for ‘science, technology, 
engineering and mathematics’). While women in Scotland are 
now increasingly enrolling in STEM courses at the university level, 
with about half of all chemistry undergraduates at the University 
of Edinburgh now female, other disciplines have much lower 
numbers. Statistics from 2008 show only 19.4% of undergraduate 
computer science students in the UK were female, while only 15% 
of undergraduate engineering students were. 

 Of greater concern is that many of these women will not 
continue on in their field of study after university. Only 27% of 
female STEM graduates in Scotland are working in the sector in 
which they trained, compared to 52% of male STEM graduates. 
While there are legitimate reasons for graduates to work in other 
fields after graduation – many scientists are keen to point out 
how transferable scientific skills are – it is a worrying drop-off in 
light of the fact that men are so much more likely to stay in STEM. 
It would also seem there are some academic departments that 
are almost entirely off-limits to women. An April 2012 report on 
women in STEM released by the Royal Society of Edinburgh, 
called ‘Tapping all our Talents’, showed that of the 650 physics 
professors in the UK, only 36 were women. 
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  If we venture outside academia and look more broadly at 
the wider UK picture, the numbers are equally eye opening. 
According to the campaign group, Women in Science and 
Engineering, or WISE, female employees make up only 13% 
of the overall STEM workforce in the UK. Not surprisingly, 
women are also under-represented in STEM-related company 
boardrooms. A 2011 UK government report on women board 
members found that women accounted for only 10.7% of 
directorships of STEM FTSE 100 companies, compared to 14.7% 
for non-STEM companies. The report also found that nearly 30% 
of STEM FTSE 100 companies lacked female directors on their 
corporate boards, while only 9% of non-STEM companies did. 

 With under-representation of women in STEM boardrooms, in 
STEM careers, and in many STEM classrooms, and with huge pay 
disparities on both sides of the Atlantic, it is little wonder that a 
2010 study of nearly 1,300 scientists conducted by the American 
Association for the Advancement of Science found that 52% of 
women said they had encountered gender bias, while only 2% 
of men said they had; perhaps the only surprise being that more 
women did not claim discrimination. 
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 Aside from a fairness issue, some will ask privately, if 
not publicly, ‘Who cares?’ But if money is the language of 
the marketplace, there is plenty to say to those unmoved by 
discrimination. By the Royal Society of Edinburgh’s estimation, 
the loss of income to the Scottish economy due to women 
dropping out of STEM careers, or out of the workforce entirely, 
is as much as £170 million annually. The Royal Society also 
notes in its report on women in STEM that increasing women’s 
participation in the UK labour market could be worth as much  
as £23 billion (2.0% GDP), with STEM accounting for at least  
£2 billion of that amount. Finally, a 2012 report from Credit Suisse 
shows that companies with women on boards produce higher 
share prices than male-only boards, supporting the notion that 
gender diversity is not only ‘right’, but also leads to better results 
in the business world. 

 So these issues are important ones, not just in terms of human 
rights, but also in terms of scientific discovery and economic 
development; after all, women are not only apt to ask different 
questions than men, they also offer different approaches to 
problem-solving and research, and are innovative entrepreneurs 
who are more likely than men to use ‘technology in their products 
or services, and more likely to be offering a product or service 
that has been developed in the past year’, according to the British 
Chamber of Commerce. Women are in a position to contribute 
significantly to STEM, a sector Scotland says is critical to its 
economic development. 

 If nothing else, gender disparities in these areas raise 
questions about the culture of the STEM workplace in academia 
and industry, as well as questions about the impact of national 
cultures in light of women’s aptitude for science, an aptitude that 
was demonstrated by a 2009 science exam given to 470,000  
15 year-olds in 65 developed nations in which girls outperformed 
boys on balance; female prowess in science was especially 
prevalent in Asia and the Middle East, though much less so 
in Western Europe and North America, suggesting cultural 
influences. As the Royal Society of Edinburgh noted in their 
2012 report on women in STEM, a snapshot of various scientific 
disciplines shows that women’s under-representation in STEM-
related fields has less to do with nature than nurture; for instance, 
the International Astronomical Union says that 37% of Argentina’s 
astronomers are female, while in Japan, only 6% are; in the UK 
and the US, the number stands at 13%. 

 A 2006 survey of chemistry students enrolled in doctoral 
programmes also alludes to these cultural problems, which exist, 
if not more broadly, then certainly within STEM. It found that more 
than 70% of first-year female students said that they planned 
to pursue a career in scientific research; however, by their third 
year, after presumably having had a taste of the research life, 
only 37% of the female students still wanted a career in research, 
compared to 59% of males. 
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 So what are the issues that hold women back in STEM? Is 
it as simple – or as complex – as the Nature article states, with 
the causes ranging from ‘overt and covert discrimination to the 
unavoidable coincidence of the productive and reproductive 
years’? And if so, what can be done about these factors? While 
Yellowlees ended her talk by saying, ‘There is no such thing as 
a “girl” or a “boy” job’, it would appear that even in the most 
progressive countries, that is not yet true.  

 

 An explosive fact was brought to light by Yale University 
researchers in a 2012 study on bias and women in science. While 
the findings warranted only a short article in the New York Times 
– likely because the results were consistent with other studies on 
gender bias in other professions – they were nevertheless highly 
significant for researchers and scientists. In a double-blind study 
co-authored by Dr Jo Handelsman, a biology professor at Yale 
University, science professors at six research universities received 
a one-page application for a laboratory manager position. But 
there was a catch: the accomplishments and details listed in 
the applications were fictitious. Some professors received a 
fabricated application from a student called ‘John’, while others 
received an application from a student called ‘Jennifer’. The 
mythical students were also given identical CVs. 
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 About 30% of those contacted responded to the application, 
rating the students on a scale of 1 to 7 and suggesting starting 
salaries and mentorship opportunities. The results were 
unambiguous, and as Handelsman told the New York Times, 
‘enormously important’. Scientists, it turns out, are biased against 
women and easily swayed by gender, with women just as likely 
as men to favour male candidates. Respondents gave ‘John’ 
an average score of 4 and ‘Jennifer’ an average score of 3.3; 
‘John’ was also offered an average starting salary of $30,328 to 
‘Jennifer’s’ $26,508, a 12.5% difference. To top it all off, ‘John’ 
was also seen as the candidate professors would be more likely 
to mentor. As the researchers note, respondents rated the male 
applicant as ‘significantly more competent and hirable than the 
(identical) female applicant’.  

 Handelsman explained to Nature, ‘If you extrapolate (these 
findings) to all the interactions that faculty have with students, it 
becomes very frightening’, and to the New York Times, ‘(women) 
don’t have the confidence level to get to the top. They’re getting 
undercut’. While it’s unclear the extent to which women are 
undercut by bias, it is clear that empirically-driven scientists in 
the US are just as likely as anyone else to make unfavourable 
judgements about women based solely upon their gender, with 
even female scientists falling into the trap, judging women with 
the same negatively biased views that they themselves might 
hope to avoid. 
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 A fascinating pattern that emerged in conducting interviews 
for this book and the companion documentary film – and one 
backed up by statistics, including the figure that only 52% of US 
female scientists surveyed said they had experienced gender 
bias – is the frequency with which female scientists deny having 
been discriminated against. This is especially surprising given 
the importance scientists place on empirical data, and the 
overwhelming amount of data showing women in STEM are 
at a significant disadvantage when compared to their male 
counterparts.  

 It might be that women who have succeeded in STEM have 
managed to turn a blind eye to discrimination in order to get 
ahead. Or it could be that success – and it’s often those women 
currently working in STEM who are the ones interviewed about 
gender bias – tends to make one less aware of the discrimination, 
not to mention the fact that no one wants to jeopardise her 
employment status or reputation by appearing to ‘complain’. Or 
it could be that, just as female professors in the Yale study were 
unaware of their own bias against a female candidate, some 
women are also unaware of the bias they’ve experienced during 
their careers. 

 

 Dr Elaine Murray, an MSP for Dumfriesshire who holds 
an undergraduate degree in chemistry from the University of 
Edinburgh and a PhD in physical chemistry from Cambridge  
University, worked for years as a scientific researcher before 
becoming a politician.  She said one possible reason for the 
disparity between the academic research and the self-reported 
experiences of discrimination among women in STEM is that the 
‘have-nots’ have been too often left out of the discussion. 

 ‘Women who didn’t continue (in STEM) will probably be 
able to relate how the discrimination affected them more than 
those who had overcome the discrimination. If you’re looking, 
for example, at women who’ve got children and have remained 
within science, they’ve overcome that barrier ... they maybe either 
had the support structures that enabled them to continue to keep 
working, or maybe they had the financial capability,’ Murray says. 
‘We maybe need to have both groups of people speaking to 
each other. You do get women who will say, “Well, I never met any 
barriers...I’m successful, anyone can do it”... (but) if you’ve been 
successful, you maybe don’t understand how other people have 
been affected.’ 
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 As part of the 6 March 2013 Nature issue on women in 
science, there was an article titled, ’30 Something Science: 
What’s Being Female Got to Do with Anything? Ask the Scientists 
Who Are Starting Labs and Having Kids’. The article featured 
four women in their thirties, two of whom were pregnant and the 
other two with young children. All were high-achievers, from a 
breakdancing neuroscientist at MIT, five months pregnant, to a 
Brazilian immunologist, pregnant with twins but with no plans 
to slow down. The article struck a nerve. Online readers – most 
of them female scientists themselves – left dozens of strongly 
worded comments, some accusing the magazine of perpetuating 
the false notion that women ‘can have it all’. 

 One reader wrote, ‘I agree with many posting here that the 
article does not reflect the reality of what most professional 
women experience while raising their children. It is possible to 
have a successful and satisfying career, but you cannot expect to 
reach the pinnacle without reassigning to your work too much of 
the time that should be invested in your children’. 

 Another wrote, ‘I appreciate the good intentions of this 
article, but the examples were not well chosen. Please write 
something about women having children when they are NOT 
already established, and who do NOT already have one or two 
big publications cushioning their careers. Women having children 
during their PhDs or early postdocs, away from family, unable to 
afford domestic help at home, with childcare eating up their whole 
salaries, and with partners also struggling with a competitive 
career... this is the reality for most women in science, at least for 
99% of the ones I know’. 

 Or another: ‘These interviews did not leave me with a hopeful 
feeling...these women seem to have unnatural amounts of energy. 
Secondly, to...keep research going even during maternity leave 
doesn’t sound like the solution we’re looking for!’ 

 There were many other similar comments expressing frustration 
with the story, which begs the question: was this a case of 
professional jealousy? Or were these reasonable critiques of an 
unreasonable portrayal of young scientists having children? While 
Nature’s intention for the piece seems to have been admirable, the 
women profiled were anything but the norm for females working in 
STEM. Harried and over-worked and trying to parent, these women 
were not, at least not in print.  

 Murray, 58, encountered many of the same problems  
25 years ago that the academic research suggests women 
still face in STEM careers today. She was interested in science 
from as early as ten years old, which is when a male neighbour 
was given a chemistry set that piqued her interest; desperate 
to have one, Murray experimented in the family kitchen ‘using 
up the weekend’s supply of milk and vinegar’ until her parents 
agreed to buy her the same chemistry set the boy next door had. 
When it came time for university, she went to Edinburgh to study 
chemistry, later earning her PhD in England. From there, she did 
two post-doctoral posts before landing a job at the Institute of 
Food Research in Reading. 
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 But along the way, the path was rocky. From a young age, 
Murray remembers being told that ‘women weren’t as good at 
doing experiments in science as boys’, and when she went to 
do her PhD, there was only one other women in the department, 
and she was very ill and rarely around. ‘I was basically the only 
female,’ Murray says. But in listening to Murray’s experiences, 
two things stand out: the challenges she faced in finding reliable 
childcare, and the difficulties in navigating a STEM culture with 
‘patronising attitudes’ towards women that, for Murray, quickly 
turned into harassment. For instance, during Murray’s PhD, ‘one 
of the fairly senior members of the department’ decided he would 
‘take a bet with other male members as to whether or not I wore 
a bra’. Murray adds, ‘I think a lot of women, including myself, 
have experienced a certain amount of sexual harassment from 
male colleagues. I don’t think, from what I hear in the media, that 
science was quite as bad as the BBC, and places like that, but 
there was a certain amount of it going on.’ 
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 As for what the consequences were for such behaviour, 
Murray says that sexual harassment ‘wasn’t really (dealt with), I 
don’t think it was. You’re pretty much on your own...there wasn’t 
really anybody that you could go see or speak to about it, you just 
have to try and put them off’. She adds, ‘it was quite lonely, some 
of that, particularly if you’re a woman...when I went into my first 
postdoc, it was in the physics department, and there were one 
or two women there, but there weren’t a lot of us. And there was 
a certain amount of sexual harassment that sort of went on that 
basically you had to deal with yourself...it was quite depressing, I 
suppose.’ 

 While the culture Murray experienced could be misogynistic, 
it was complicated by a frenetic research environment that 
scientists say persists, a research environment that, if anything, 
has only become more competitive and time-intensive. ‘There’s 
clearly a particular problem in STEM subjects, but I think some of 
that’s also the way in which careers are structured, that it can be 
difficult to remain in science,’ Murray says. ‘I mean, at the time 
when I had my children, there was a perception that if you came 
out of your subject for six months, you had forgotten all about it, 
and somehow you wouldn’t be able to get back in again, which is 
nonsense, absolute nonsense, because what you learn in science 
is a load of transferable skills which you can apply...there was, 
in those days – and from what I hear from younger women, it’s 
still the case – there were very, very few opportunities for women 

to job share, so women who have those caring responsibilities 
find it very difficult to get back in again. The whole postdoctoral 
structure makes it very difficult for a woman of (childbearing) age 
who might be interested in having a family to get back in.’ 

 For Murray, what ultimately forced her to leave science was 
having children. After her first child, she tried to return to work 
but frequently had trouble with childcare – ‘he wasn’t well or 
the childminders weren’t well’ – with her child regularly sitting at 
the end of the lab as Murray tried to conduct experiments. As 
the primary caregiver, the situation was ultimately unworkable, 
so ‘I came out of science...and then we returned to Scotland’. 
Shortly after that, she worked part-time as a lecturer for the Open 
University before eventually getting into politics. 

 Murray’s difficulties in juggling children with a career in 
science is not unusual, and is again supported by statistics. As 
cited in the Royal Society of Edinburgh’s report on women in 
STEM, female scientists who are married with children are 35% 
less likely to enter a tenure track position after receiving a PhD 
than married men with children; if they do manage to get a tenure 
track job, they are 27% less likely than male scientists to achieve 
tenure. However, single women without children are only 2% 
less likely than married men with children to get a tenure track 
position, but still 23% less likely to achieve tenure than men.
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 Dr Alison Hulme is a senior lecturer in organic chemistry at the 
University of Edinburgh with a PhD from Cambridge University 
who tries to balance marriage, two young children, teaching 
classes and leading a research group of nine students. Though 
she had been at Edinburgh for 14 years when she had her 
children several years ago, there was ‘no give in the system’ when 
she went on maternity leave, with no one to cover her research 
group. ‘If a secretary’s away, we make a maternity cover; if an 
academic’s away on maternity leave, there’s no cover for that 
position,’ Hulme said. 

 ‘It’s not like they say, “we’ll pay a postdoctoral position to 
oversee your group while your away”, or, “we’ll pay a postdoc 
to do your teaching.” I think it’s a failing of the academic 
environment. There is no recognised process for maternity cover 
for any lecturing-type position. Why should women not have 
children to be an academic? I had kids quite late, and one of 
the reasons is that a typical career path for a scientist involves 
moving around from lab to lab a lot, typically at childbearing 
age. People are reluctant to have kids until they know their job is 
secure.’ 

 In addition to facing the challenges of childbearing and the 
pressure to return to work, female scientists are often welcomed 
back with a rigorous teaching schedule that fails to take into 
consideration the physical toll that having newborn children takes. 
One female scientist, who preferred not to be named, requested 
a ‘return-to-work’ meeting from her line manager after her child 

was born in order to help ease her back into the fast-paced world 
of research and teaching. Unfortunately, her line manager ‘didn’t 
even know what a return-to-work meeting was, and it’s in the 
university’s guidelines for maternity leave. Basically he just used 
that meeting to tell me that he wanted me to do more work when 
I came back. There was no mechanism to say, “this woman has 
been on maternity leave, let’s reduce her teaching schedule”; 
that’s the opposite of what happened to me,’ the scientist said, 
noting the line manager no longer works at her university.

 Female scientists are also more likely to be assigned work 
that is less conducive to career advancement. Whether this is 
related to the difficulty in returning to work after having a baby or 
not is unclear. Hulme – who was once told many years ago by 
an employer in industry that ‘we’re a very traditional employer; 
we don’t employ very many disabled people or women’ – says 
that, in her experience, women in academia are more likely to 
be assigned jobs for which there is less recognition. To Hulme’s 
mind, being a woman means one will be more likely to serve on 
committees of little significance or assigned work as a graduate 
tutor, ‘jobs for which there’s no formal recognition, or very 
little recognition’. A 2010 Universities UK survey supports her 
observation, noting that during term time, women spent more 
hours per week teaching and fewer hours per week conducting 
research than male academics, putting them at a disadvantage 
for promotions. 
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 These issues are complex, and Professor Polly Arnold’s 
experience shows the many-sided challenges of being a female 
scientist. Unlike Hulme, Arnold, a chemistry professor at the 
University of Edinburgh, worries that, as a woman without 
children, she is often viewed as a  ‘machine’ or ‘the aggressive 
woman no one likes’. 

 There’s reason for Arnold’s concern. Research from the 
American Association of University Women shows people 
overwhelmingly tend to associate the disciplines of mathematics 
and science with men. People also tend to hold negative opinions 
of women in ‘masculine’ careers, with women who are successful 
in ‘masculine’ jobs judged to be less likable. As the Royal Society 
of Edinburgh points out in their report on women in STEM, 
‘because both likability and competence are needed for success 
in the workplace, women in STEM fields can find themselves in a 
double bind’. These public attitudes speak to the need for more 
female role models in science, maths and engineering to change 
the perception that a career in one of these fields is somehow a 
‘masculine’ domain upon which women are intruding.

 Other personal stories echo some of the challenges these 
women describe. Dr Ruth Mallors, 44, is director of the Knowledge 
Transfer Network for Aerospace and Defence in London, which 
fosters innovation and information sharing between industry, 
academia and government. Mallors holds a PhD in chemistry 
from the University of Edinburgh and identifies with much of the 
research on bias in STEM.  

 

“I think it’s a failing of the academic 
environment. There is no recognised 
process for maternity cover for any 
lecturing-type position. Why should 
women not have children to be an 
academic?”

Dr Alison Hulme
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 While Mallors was initially hesitant to share her stories – 
‘sometimes women play the woe-is-me, victim role’, she said, and 
later, ‘I think we have to be very, very practical about this’ – she 
eventually acknowledged that she experiences discrimination 
every day. ‘Is it overt? No. But it’s every day,’ she said. ‘As a 
44-year-old woman, I’m regularly asked why I don’t have children. 
My fiancé is 46 and has never, ever been asked why he doesn’t 
have children. It’s the fact that people ask a woman, but they 
never ask a man.’ A couple of years ago, a male colleague even 
went so far as to enquire about Mallors’ sexuality, asking if she 
was a lesbian. ‘I deal with it by throwing it back, by being slightly 
sarcastic. When I was in my twenties, I used to deal with it by 
ranting, which I found wasn’t particularly helpful to anybody.’ 

 

 Mallors has spent her career in industry, not in academia or a 
lab; she even worked for Sainsbury’s in information management 
before taking on her current director role. She enjoys her job now, 
working with engineers and scientists to connect cutting-edge 
research with market opportunities, and said she has worked 
hard to communicate clearly in a man’s world; nevertheless, 
she admits frustrations, some of which are, ‘I’m talking like I’m a 
woman, but I look around and they’re all men. I have a different 
communication style. I have read a bit around it, and as women, 
we are fundamentally less assertive. We don’t bluster, we don’t 
want to bluster. It’s not that men are fraudulent, but women are 
more about the collective.’ 
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 Studies support Mallors’ observation. The Royal Society of 
Edinburgh in its report on women in STEM cites a 2009 European 
Union study that shows women in academia are less likely 
to apply for funding, and when they do, they request smaller 
amounts of money for shorter periods of time. According to 
another study, UK women pursuing PhDs in STEM under-valued 
their training and experience, and were less likely than men to 
believe their business ideas had merit.  

 

 Mallors has taken the assertiveness challenge to heart. 
However, when she was nominated last year for a major science 
and engineering award, her immediate response was one of 
disbelief and self-criticism. ‘There are loads of women who are 
doing more interesting things than I’ve done; there’s that female 
voice that says, “I’m rubbish,”’ Mallors says, recalling her reaction 
at the time. However, she took encouragement from the generous 
things that her endorsers wrote about her and now recognises 
the need to step forward and accept recognition for her 
achievements. ‘I also recognise that I’m part of the problem,’ she 
says. ‘If we want to change the world, I need to be recognised  
(for my achievements), but it’s hard.’ 

 

“There are loads of women who are 
doing more interesting things than 
I’ve done; there’s that female voice 
that says, “I’m rubbish”.”

Dr Ruth Mallors
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 It would be less disconcerting if these stories were isolated 
incidents – relics of some dim, unenlightened past; something as 
absurd as the Edinburgh Seven not being able to earn university 
degrees – but women still face an uphill battle, albeit one in which 
they are usually spared the sorts of public humiliations Jex-Blake 
endured. Nevertheless, 140 years after Jex-Blake’s campaign 
at Edinburgh, women everywhere are still counted on to be the 
primary caregivers for children, with longer maternity leaves than 
paternity leaves being the norm in most countries, including in the 
UK. There are also strong cultural expectations which still exist 
that if anyone is to stay home with the child, it will almost certainly 
be the mother. Additionally, there is often a lack of childcare 
near the workplace, and if there is childcare, the cost can be 
prohibitively expensive, making work an unattractive option  
for women given the small amount of take-home pay after 
childcare costs. 

 Add to that a macho STEM culture with long hours and 
inflexible working conditions, and a frenetic research environment 
which treats those who have been away for any amount of time 
as damaged goods, and it’s clear why the deck is so stacked 
against women in STEM. And that’s not to mention unconscious 
bias against women, with even women pre-disposed to favour 
men. ‘I came out of science 25 years ago...and women are still 
experiencing exactly the same problems now,’ says Murray, the 
politician and scientist. ‘You don’t feel anything has progressed.’ 

 

 Things have improved for women in 25 years. Huge 
inequalities persist, but there is no doubting the fact that progress 
has been made. In 1990, there was a single female physics 
professor in the UK; today that number is approaching 40 (albeit 
out of more than 600). There are also advocacy groups now 
focused on encouraging women in STEM; these include Women 
in Science and Engineering, as well as a number of others, from 
the Scottish Resource Centre for Women in Science, Engineering 
and Technology at Heriot-Watt University in Edinburgh, to London-
based Athena SWAN, which awards universities and businesses 
levels of recognition – gold, silver or bronze – based on female-
friendly cultures and policies. 

 There are also government groups studying the issue of 
female discrimination in STEM, from a Scottish government 
committee on equality that held a 2012 summit on female 
employment and workplace discrimination, to a Westminster 
review panel headed by Lord Davies that is charged with studying 
female representation on corporate boards and advocating for 
greater inclusion of women. The Royal Society of Edinburgh has 
also been a force for change, releasing its 2012 report on women 
in STEM, meeting with governmental bodies about the findings 
and in 2013 hosting a panel discussion on the topic. 
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 But changing deeply entrenched cultures which preserve 
male privilege takes time, and for many, the progress is too slow. 
Yet there are pockets where change is happening. One of them 
is at the University of Edinburgh, which now has three female 
professors in the chemistry department, including Yellowlees, 
the head of the Colleges of Engineering and Science. And in an 
ironic twist, showing that truth is sometimes stranger than fiction, 
Professor Polly Arnold has recently been named the Crum Brown 
Chair, a prestigious, long-standing professorship in chemistry 
that is named after the same brilliant chemist who Jex-Blake long 
ago accused of discrimination. These impressive staffing and 
leadership developments – in 2011, only 8% of all UK chemistry 
professors were women – have contributed to the chemistry 
department at the University of Edinburgh winning an Athena 
SWAN gold award.  

 According to some in the university, a key instigator of the 
changes at Edinburgh was Dr Steve Chapman, a biological 
chemist and the former vice principal at the University of 
Edinburgh who was also the head of the School of Chemistry 
from 2000 to 2005. Over the course of those five years, Chapman 
changed the way the department was run and the way leadership 
appointments were made. 
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 ‘When I first got there... it was very male-dominated,’ 
Chapman says. ‘It was dominated by the heads of sections, so 
essentially, the head of inorganic, the head of physical, the head 
of organic (chemistry) were barons. They didn’t usually change, 
they were there for life, and the headship of the department 
simply alternated between those three. So was there any 
opportunity for advancement? Probably not.’ 

 Chapman said the system, which is replicated at universities 
around the UK, was unfair, and that the heads of the various 
chemistry groups sometimes doled out resources less than 
judiciously. 

 ‘It was a kind of regime change in that we had to break the 
old way, so rather than have the head of inorganic always the 
same person, we changed it to a five-year position and it would 
alternate...and we replaced the ability of the heads of sections to 
simply allocate resources,’ Chapman  says. ‘So instead of them 
simply deciding who got a PhD student, we had a committee 
that decided (that)...and that would include whether the head of 
section would get (a PhD student). I guess what I wanted to do 
was to make it transparent, to make it fairer, because there were a 
lot of talented individuals who didn’t get a fair crack of the whip.’ 

 This is just one example, among many, of the ways in which, 
intentionally or not, power is consolidated and protected in 
organisations, preventing women from moving up or getting 
ahead. That Chapman changed how power was allocated 
has been credited with creating a more open and egalitarian 
environment at Edinburgh. 

 Yet Chapman did not pave the way for the changes at 
Edinburgh, though he certainly helped to make them; people like 
Chrissie Miller, who received her doctorate in chemistry at the 
University of Edinburgh, and in 1928, produced the first sample 
of pure phosphorus trioxide, laid the groundwork for changes to 
come, as did Jex-Blake, who triumphantly returned to Edinburgh 
as a doctor, and in 1886, founded the Edinburgh School for 
Medicine for Women, an institution that closed only several years 
after Scottish universities finally opened their doors to women. 

 To Professor Polly Arnold, the chemist and Crum Brown Chair 
at the University of Edinburgh, these women, and the current crop 
of female chemistry lecturers and professors at Edinburgh, speak 
to the importance of mentoring, whether that mentor is male or 
female. ‘When you talk to women who are still in science, almost 
all of us had strong mentors who supported and encouraged us,’ 
Arnold says. ‘For someone like Chrissie Miller to succeed when 
the culture for women was terrible everywhere, it was mentoring 
that pushed her through, that seems clear. And it’s clear that 
she, and the small numbers of women who followed her, are 
remembered by others as supportive mentors in their own right.’ 
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 Chapman, who has been a mentor to many women, including 
Arnold, says one of the key ways to keep and attract more women 
in STEM is for institutions and businesses to think about equality 
issues more often – but not just to think about these issues, 
but also to embed certain practices into hiring procedures and 
workplace cultures, practices that will assure women are on 
important committees, are encouraged to apply for jobs and are 
considered for promotions. Chapman advocates ‘positive action’ 
– making it known ‘that you favour applications from women’ 
– though he says that doesn’t mean discrimination or even 
necessarily quotas for women. Others strongly disagree with him, 
arguing that cultural change often needs the added enforcement 
of quotas in order to take root. Elaine Murray for one has seen the 
benefits of quotas on the Scottish Labour Party, which she says 
have been responsible for the ‘reasonable representation’  
of women its ranks.  

 In its report on women in STEM, the Royal Society of 
Edinburgh offers dozens of suggestions for stopping the leaky 
pipeline and improving conditions for women in science-related 
professions; these include tracking and publishing salaries 
to ensure equal pay regardless of gender; providing on-site 
childcare; offering mentoring schemes for female employees, 
especially for women just starting out; establishing ‘equity 
committees’ to track institutional progress and monitor published 
data on gender-related issues; creating more part-time and 
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flexible working arrangements; and requiring that – if at all 
possible – the same number of female applicants are evaluated 
alongside male applicants for any given position relative to the 
percentage of women with qualifications for the position. 

 Yellowlees says what an organisation really needs is ‘critical 
mass’, which she says is having a staff of at least 20 percent 
women. ‘If you can reach that number, the female staff member 
stops feeling isolated, stops sticking out; they’re not different, 
they’re surrounded by many others...people stop remarking on it,’ 
she says. 

 Yellowlees thinks there are a number of ways to get to critical 
mass but doesn’t believe positive discrimination is one of them, 
– ‘I don’t think it achieves its purpose’ – however, she is quick 
to extol many of the other initiatives, from more flexible working 
arrangements to onsite daycare, which Edinburgh plans to open 
soon on its King’s Buildings science campus, welcome news for 
parents of young children who work in STEM at Edinburgh, and 
particularly for women who are usually the primary caregivers. For 
Jex-Blake, the scene would be almost unimaginable – a female 
head of college at the University of Edinburgh making female-
friendly changes – but progress isn’t linear. There are fits and 
starts. An upward trajectory isn’t guaranteed, and everyone must 
continue to press the issue of gender equality, many of the female 
scientists who were interviewed for this book said.    

 

‘There are more women coming through the system, there are 
more women reaching senior positions, but it’s just really, really 
slow,’ Yellowlees says. ‘I mean, if you take the trajectory that’s 
been, then people say it will be a hundred years at least before 
there’s parity. And if I think that my daughter has to struggle to 
make her mark, just as generations before her have had to do, 
that’s a really depressing thought. So things are changing slowly. 
I’ve often heard myself say we have to be patient, but there 
comes a time when you have to run out of patience.’ 

“So things are changing slowly. 
I’ve often heard myself say we 
have to be patient, but there 
comes a time when you have  
to run out of patience.”

Professor Lesley Yellowlees 
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