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Fundamentally different?  Reflections on being a woman physicist. 

Pamela Davies 

Last September I revisited the Physics Department for the first time since being a physics 
undergraduate.  When I graduated in 1963 I was one of only a handful of women in a class of about 
one hundred students and although the number of women studying physics has increased since then 
the numbers are still small worldwide.  In the UK, on average, women make up 21% of physics 
undergraduates1.  Many women also leave careers in physics at a later stage2, as I did myself.   
Looking back, I wanted to understand the factors which influenced me to study physics, and those 
which subsequently led me to change career, questioning whether they were still as relevant for 
women in physics now.  Is there still a belief that men and women are fundamentally different?    
How far have values and attitudes changed? 

When I was growing up there was a general assumption that girls would follow the traditional role of 
marrying while still quite young, having children, and then not working outside the home.  After 
World War 2, women who had played prominent roles in the Women’s Volunteer Service, in 
factories, offices, and on the land were discouraged from continuing to work as men returning from 
war were given priority.  By 1951 the number of working women had returned to pre-war level and a 
ban on married women working still applied in many jobs. My mother, who had had to leave her 
work as a bookkeeper when she married, did go back to work when I was about nine years old.  My 
father was strongly against her working because he thought this undermined his traditional role as 
the breadwinner, and I was told not to mention it to anyone.  The roles of men and women were 
very strongly prescribed at that time and these stereotypical roles were mainly just accepted.   

Mathematics and physics were widely seen as unsuitable subjects for girls to study.   However, there 
were several factors which influenced me to take up physics.  My brother was over three years older 
than me and, although everything was scarce after the war, including toys, he did have a Meccano 
set.   I was very envious of this and sometimes he allowed me to make things with a few pieces - 
provided he would not be needing them himself.  My brother also spent a lot of time playing outside 
and I used to tag along.  He was interested in science and he always had some project in mind.  My 
mother tried to encourage me to play with dolls but I found them far less interesting than whatever 
my brother was doing.  I was probably also influenced by disdain from my brother about ‘girly 
things’.  He was an important role model in the development of my skills and interests - and he also 
unwittingly taught me about gender difference. 

Another factor which I think played a part was my modest background.  There were very few books 
in the home and limited opportunities for thoughtful discussion of ideas and topics.  As a child 
growing up, the phrase ‘children should be seen and not heard’ was often quoted, usually meaning 
that I should keep quiet in company unless spoken to, or that I should not draw attention to myself.  
Hence in my efforts to ‘be a good girl’ it was not surprising that, as I grew up, I had little opportunity 
to develop the ability to express myself fluently, and engage in debate.  There is evidence that socio-
economic status can be a key factor in the development of skills such as spatial cognition, language, 
memory and social awareness3.  It seems understandable why I was drawn to study physics, a 
subject in which these skills were less essential.   
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A further important factor was the progressive attitude of the secondary girls school I attended.  
Girls were actively encouraged to take up science subjects and any suggestions that girls could not 
do mathematics were dismissed.  The school was aware that negative stereotypes like this can lead 
to significantly lower achievement, particularly for women4.  Teachers at school also persuaded my 
parents that I should go to university like my brother instead of leaving school at eighteen.  

At the time, it was often questioned whether women had the right intellectual abilities and personal 
qualities for the analytical discipline of science.   However, the evidence for believing that girls are 
any less capable than boys for studying physics seems slight.  Studies have shown that average 
differences in mathematics performance between boys and girls tend to be small or non-existent up 
to the age of about 16, although boys do tend to outnumber girls amongst the top 1% of high 
achievers5.  In contrast, on the arts side, girls are found on average to be significantly better than 
boys in reading comprehension.  This difference in performance between boys and girls may at least 
in part be explained by recent evidence that, when parents believe that girls are better than boys at 
reading, their sons reach a lower level in reading achievement6.  It is evident that negative 
stereotyping can influence the achievements of both boys and girls.  

As well as assumptions that women cannot do mathematics, there are also assumptions that women 
are poor at spatial skills – hence all those comments about map reading.  Both high performance in 
mathematics and spatial skills are believed to be fundamental to understanding key concepts in 
STEM subjects (Science, Technology, Engineering, Mathematics).  Spatial manipulation skills are 
tested by tasks such as mental rotation which require people to identify from diagrams the same 
object when rotated in space.  These tasks can show an average difference between men and 
women of up to one standard deviation and it is often quoted as one of the most reliable measures 
of the differences between the brains of men and women. However, very young children show 
evidence of spatial skills and there is no consistent evidence of sex differences until the age of about 
six years.  There is also evidence that level of performance on mental rotation tasks is not fixed and 
what appears a significant difference between men and women can disappear with relevant training 
or experiences.  Differences can also disappear when a mental folding task is substituted for the 
rotation task7.   This all suggests that even if there are innate differences they can be influenced by 
socio-cultural influences at a later stage. 

There is frequently an assumption that men and women are innately different.  Larger physical 
strength in the case of men and the ability of women to have children predispose them for different 
types of activities, and this can lead to the belief that genes and hormones which produce physical 
differences must also fundamentally affect the brain and behaviour.   However, the link between 
hormones and behaviour is not as simple as once thought.  For example, the role of testosterone is 
now understood as more complex than simply determining male aggression and competitiveness. 
Hormonal changes can be triggered by important life events and recent research has shown that 
male testosterone levels can decrease in fathers following the birth of a child, and that this can lead 
to greater paternal involvement later8.  

Brains are more plastic than once thought and differences are understood to result from a complex 
process in which genetic, hormonal and environmental factors all interact.  It is not possible to 
identify a ‘male’ brain or a ‘female’ brain because everyone’s brain is a shifting mosaic of features, 
some more common in men, some more common in women and some common in both men and 
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women9.  Studies also show that, psychologically, men and women are alike on a wide range of 
cognitive, communication, social and personal variables and on measures of psychological wellbeing.  
There are some large average differences in physical strength and in some measures of sexuality, as 
one might expect, but differences are relatively small on most other measures.  The overlap 
between distributions for men and for women is high, about 84%, showing that there is more 
similarity than difference10.  Much larger differences are generally seen between individual men and 
between individual women than between the averages for men and women.  Belief in a 
fundamental difference between men and women appears unfounded. 

One finding which has been claimed as supporting evidence for the existence of universal 
mechanisms underpinning gender difference in achievement has been called the ‘Gender Equality 
Paradox’11.  Research showed that throughout the world that underrepresentation of girls and 
women in STEM subjects increases in countries with increasing levels of the gender equality gap12.  
For example, Norway has enrolments of 20 percent compared to 41 percent in Algeria, and 29 
percent in the UK.  However, the Global Gender Index, the figure used to represent gender 
inequality was formulated in an economic context, and is designed to measure gender gaps in access 
to resources and opportunities, and does not take into account the actual levels of development in 
the countries13.  For example, in the case of education, the index is based on the size of the gap 
between male and female enrolment rates, and is not dependent on the overall level of education in 
a country.  One might expect socio-economic level to influence the take up of STEM subjects, as in 
my case, raising questions about the interpretation of the study.  The quantification of gender 
inequality seems very complex to me and hard to accurately represent in a single figure.  

After leaving school I arrived in Oxford to study physics.  For most of my three years as an 
undergraduate I was the only student at my women’s college studying physics.  I had realized that 
there would only be a few women physics students across the university but I had no perception 
what that would mean.   I had good women friends in college studying other subjects but I had not 
developed the social skills needed to relate confidently to young men so I had few physicist friends.  
There was no physics tutor attached to the college and so studying the subject was a rather solitary 
affair and I lacked the stimulus of people around me with whom to discuss learning.  More efforts 
are generally made now to ensure that women physics students have colleagues and support.  I 
cannot claim to have been a diligent student but perhaps surprisingly I graduated with a respectable 
second-class degree. 

My awareness of women’s issues was just starting to develop during my time at Oxford.  The early 
1960s was on the cusp of the beginning of second-wave feminism.  According to Philip Larkin 1963 
was the date when sexual intercourse began ‘between the end of the Chatterly ban and the Beatles’ 
first LP’.  The college was strictly women only and it was only towards the end of my time there that 
men were allowed in our rooms, only for a couple of hours in the afternoon of course!   The 
contraceptive pill became available to married women in 1961 but the Abortion Act was not passed 
until 1967 and The Equal Pay Act not until 1970.  In 1963 I was one of the first women to be present 
in the Oxford Union during a debate – but we were not allowed to speak. 

Later that year I was working as a medical physicist at Guy’s Hospital in London.  I was interested in 
medicine but I was less involved on the medical side than I would have liked and, after a couple of 
years, I found the work rather routine and I moved to the MRC Cyclotron Unit at Hammersmith 
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Hospital.  During my time there I carried out the research for my PhD, working on the imaging of 
radioactivity within the body.  It was an exciting time for the Unit but my own research was rather 
peripheral to the central work with the cyclotron and although I became very interested and 
involved in computing it had become more a job than a ‘passion’.   On moving to the US a few years 
later I was offered temporary work as a programmer with one of the big IT companies there.  I was 
also offered a job working in the Nuclear Medicine department at the University Hospital and after 
much consideration chose this.  It was an important decision and led to a change in my career.   

In the US hospital I was working as part of a clinical team and my contribution to the work of the 
department was widely visible and valued in a way that I had not experienced in medical physics.  
The individual time spent with vulnerable people sometimes led them to share deeply personal 
matters and gave me a deeper and wider experience of life.  It was hard work but rewarding and 
fulfilling.  On returning to the UK I spent a few years lecturing in physics and at the same time 
training and working as a counsellor.  This training widened my interest in social issues and led me to 
take postgraduate courses in the social sciences, subsequently leading to a social work qualification.  
For the next twelve years I worked as a social worker on a child psychiatric unit, then in the area of 
child protection and, following that, as a manager of an area team.  It was challenging work which 
carried important responsibility and it also required a stimulating mix of vision and leadership, 
competence and compassion. 

Stereotypically women are seen as possessing qualities such as expressivity, warmth, and concern 
for the welfare of others, whilst men are seen as possessing traits like competence, independence 
and instrumentality.   Based on this, occupational interests have been linked with gender, women 
reportedly having more interest in people-oriented professions and men in thing related 
professions14.   This might lead to the conclusion that my original choice to study physics was ill 
informed and that my change in career was as a consequence of my recognition that I was more 
suited to working with people.  It has been argued that women are more interested in people rather 
than things because their role as mothers and homemakers meant that they needed to evolve more 
caring, practical and nurturing qualities.   However, if human behavior is at least partly the result of 
psychological adaptation one would expect that behaviours such as warmth and empathy would be 
evident from birth.  A recent study strongly suggests that children learn and internalise societal 
expectations of such behaviours15.   

My choice of medical physics suggests that I was attracted to working with people but I do not think 
it was as simple as that.  I had expected that my work in medical physics would require knowledge, 
skills, understanding and work of some complexity, using my qualifications and experience perhaps 
in a similar way to legal and medical professionals.  In fact, because of the roles I undertook in the 
units on which I worked, I do not feel this happened.  The central work of both units involved large 
scale equipment and machines, tasks which were probably seen as more appropriate for men.  At 
that time both men and women were immersed in stereotypical views of ‘appropriate’ work for a 
woman physicist and I had no reference group through which to become aware and question the 
situation.  I was split off from the ‘important’ work undertaken by men on the machines which were 
central to the purpose of the units. 

As this stereotyping of the roles of men and women meant that I was cut off from the main work of 
the units it was not seen necessary for me to be involved in formal and informal team meetings.  As 
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a consequence I was less informed, less able to contribute to discussions, and effectively silenced.  
My invisibility could then be seen to indicate my unsuitability for working within the team, leading to 
reinforcement of stereotypical beliefs about the unsuitability of women for work as physicists.   In 
general, well-meaning interventions like this, which focus on accommodating women rather than on 
changing the underlying circumstances, are largely ineffectual16.   This sort of discrimination, which 
arises from organizational structures, and from working practices and patterns, is often the hardest 
to become aware of because it can be part of the organizational culture.   

Stereotyping which excludes people and gives them a sense of not belonging can directly affect 
motivation and satisfaction with a career, as I found.  When I moved into social work, working 
practices were an important factor in increasing my engagement with work.   On the residential child 
psychiatry unit where I worked there were weekly case meetings with about a dozen people, and 
everyone involved with a child and family was expected to contribute.  Similarly, when working in 
child protection as part of an area team, we discussed work regularly with each other as well as 
taking part in multidisciplinary meetings.  Recognition and valuing of my competence increased my 
self-esteem in both of these settings and also played a strong part in putting my own contribution 
within context, giving it wider social meaning.  Work was much more fulfilling with more 
involvement and communication and in settings which enhanced self-confidence and respect.  I did 
enjoy working more closely with people but this was only one of several reasons which led to the 
change of direction of my career. 

Comparing my experiences in medical physics and in social work it is evident that in medical physics I 
had felt powerless and stereotypical messages to me about the position of women were reinforced.  
In social work, even as a basic grade worker, I was in a position of influence.  This was partly because 
of the responsibilities of the role but mainly because everyone’s contribution was seen and valued.  I 
was taken seriously and was able to make a difference, and this form of power can lead to greater 
authenticity and subjective well-being, as I found17.   When there is a higher proportion of men to 
women in the workplace, particularly men in higher positions, women’s ability to be heard and have 
influence can be diminished, leading to less engagement and satisfaction.   

Have things changed?  There now seems to be greater awareness of stereotypical thinking, and 
more women have reached important positions and made notable achievements in the field of 
physics.  However, there is dispiriting evidence that, in general, stereotypical thinking has not 
changed significantly since I was working as a medical physicist in the 1960s.   A recent study has 
compared data from the early 80s to new data collected in 201418.  Participants were asked to rate 
the likelihood that a typical man or woman had a set of gendered characteristics such as traits like 
competence and expressivity, role behaviours, occupations and physical characteristics.  The results 
of the study showed little change in stereotypes over the past three decades, not only ones 
connected with traits but also those concerning physical characteristics, occupations and gender 
roles as well.  The results were surprising, not least because of the progress that women have made 
in previously male dominated fields, such as medicine, the law and sport.  It appears that this 
progress had not been sufficient to alter strongly held and seemingly functional beliefs about 
gender.   In work, as well as in government, the vast majority of the country’s high- paying, high 
powered positions are still held by men.  In the home, married and cohabiting women are still doing 
on average twice as much housework as their partners.  The contribution of men to housework has 
shown some increase but this is usually in the non-routine areas, such as DIY and gardening19 
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Stereotypes in general are fundamental to the way in which we categorise the world in order to be 
able to process information quickly and make predictions that guide our responses.  Gender 
stereotypes are thought to be particularly deeply embedded because they are related to self-
concept and socialization 20.  Children learn quickly about them and up to the age of seven years are 
quite inflexible in their beliefs about gender characteristics.   

A major problem is that gender stereotypes give a simplified version of reality, exaggerating the 
importance of some qualities whilst minimizing others.  They not only capture how we expect men 
and women to behave, but also communicate how we think they should behave.  I grew up believing 
that it was most important that as a girl I should be warm, caring and compliant whilst suppressing 
competence and independence.  In 2017 a survey of girls’ attitudes found that over one half of girls 
and young women aged 7 – 21 thought that the pressures of gender stereotypes affected their 
ability to say what they think21.   This suggests that although there have been changes for some girls 
there are still many whose experience of gender stereotyping may be similar to my own.   Although 
there was much less awareness of stereotyping when I was growing up, girls now are immersed in a 
sea of advertising, social media and merchandising which all perpetuate and reinforce gender 
stereotypes in a different way from my experience.  I still have photograph of my father, when he 
was a young boy in the early 1900s, posing for the camera with his two sisters, all wearing very 
similar dresses.  I was very amused by this photo when I was young but it shows how stereotypes of  
can change and this is encouraging. 

To move forward both men and women need to acknowledge the pervasive nature of stereotypes 
and recognize that we are all responsible for, and the subjects of gendered thinking and 
expectations.  Expectations of men that they should ‘man up’, be adventurous, brave and have 
authority can lead to a taboo on caring qualities, and men who behave this way are then seen as 
weak because they do not fit the masculine stereotype.  This can encourage suppression of feelings 
and may help to explain why so many men are reluctant to address depression and other mental 
health issues at an early stage. 

Accepting that both men and women are subject to gendered thinking and gendered expectations 
can be difficult.    It can be more comfortable to believe that differences in the abilities and traits of 
men and women reflect biological differences rather than the explanation that plastic brains are 
shaped by different sociocultural experiences.  Believing that gender differences are biological 
inevitabilities means that existing gender hierarchies can be sanctioned and sustained.  It is more 
rewarding to believe that success is due to individual effort rather than recognizing that those in 
positions of power can weigh things in their own favour.   

The persistence of the belief in a fundamental difference between men and women encourages 
focus on that division and reinforces difference.  Efforts are often made to justify difference rather 
than to seek commonality.   In fact there never has been a scientific consensus for thinking of a 
simple binary divide between men and women22.   For a category such as men, or women, to be 
meaningful, members of each category should possess a collection of recognizable characteristics 
which should be distinct from those of another.  As discussed earlier, men and women are not two 
reliably distinguishable groups.  The differences between men and women are best represented by 
positions on several spectrums of sexual identity.  This has been brought to the fore again recently 
because of the assumption in sport of a binary divide. 
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When men and women are seen as two separate categories, belonging to one group implies not 
belonging to the other.  To be seen as logical, focused and competent implies that a man should not 
show the ‘softer’ qualities of emotional intelligence, social skills and caring.  To be seen as 
expressive, with warmth and concern for others implies that a woman should not also show too 
much assertiveness and independence.   Men are losing out as much as women, and, of even more 
importance, children are losing out through having to suppress aspects of themselves. My own 
experience suggests that in demanding situations we all need vision and leadership, competence and 
compassion; a combination of the stereotypical strengths of both men and women.   It is not enough 
to see women simply as complementing the strengths of men because that rationalises the 
continued existence of an imbalance of power, an imbalance which places lower value on women’s 
stereotypical qualities.    

The imbalance can only be addressed by both men and women challenging stereotypical thinking 
and practices.  Important steps are being taken to establish initiatives in schools, such as those set 
up by the Institute of Physics23, and by outreach work from universities and businesses.  Important 
steps are also being taken for women physicists through support groups, conferences and other 
measures.  Greater numbers of women in physics will be a significant step forward - but it is not just 
up to women to change.  Seeing more men as well as more women in non-stereotypical roles is a 
strong challenge to our heavily entrenched assumptions.  We need to think laterally and creatively.  
After all, why is it that men are over-represented in physics?  
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