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Abstract  

 

In the UK, women are increasingly underrepresented in academic STEM careers. Of all 

Professors in STEM in the UK, only 22% are women. This thesis conducted an exploratory 

investigation into the individual and organisational factors that contribute to women’s 

successful career progression in academic STEM careers. Semi-structured interviews with 71 

UK based women who had all been promoted to Professor or more senior roles in STEM led 

to the identification of five master themes: 1 – Gendered experiences in academic career 

progression; 2 – The promotional process to professor; 3 – Role models are good, mentors are 

better, but sponsors are best; 4 – Workload Overload, 5 – Work-Life Balance. This also led to 

a proposed model of layered barriers to career progression. Structural, organisational factors 

were identified as having far more impact on inequality in retention and career progression of 

women in STEM than their individual characteristics.  
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Chapter 1. Introduction 

 

In this narrative review, literature will be used to outline the current state of women’s 

underrepresentation in career progression measured in STEM subjects in the UK, sometimes 

referred to as the leaky pipeline. The leaky pipeline metaphor will be evaluated against other 

metaphors for gender disparity in career progression, and theoretical frameworks than can offer 

evidence-based explanations of the leaky pipeline effect. Particularly Social Cognitive Career 

Theory will be emphasised as a theoretical framework. Individual and organisational factors 

that could explain the leaky pipeline will be examined in greater detail. 

 

1.1. Search strategy 

 

Searches for the literature review were conducted across several scholarly search engines: 

PsycINFO, Web of Science, Google Scholar, and the University of Wolverhampton’s online 

library search option. Mendeley also provided suggested articles through their relevant search 

subscription option. Boolean operators or straight forward search terms were used to identify 

relevant literature, such as “gender inequalit*”, “gender disparit*” “career progression”, with 

or without quotation marks, and with or without other terms such as Professor*, academ*, 

hiring, promotion*, differen*, research, teaching, publication, role models, or ment*. From the 

titles of articles that were available and looked relevant, abstracts were screened, and 

information from articles or reports were included if they could offer evidence-based insight 

or critical evaluation into why women in STEM subjects do not progress the same way men 

do. Other sources and reports that have been known to focus on the same topic, such as 

Advance HE’s Athena SWAN sources, were also reviewed in the same manner.  
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Chapter 2. Literature Review 

2.1. The Leaky Pipeline 

 

The metaphor of ‘the Leaky Pipeline’ was first proposed by Sue Berryman in 1983, referring 

to the gradual decrease in minority and female representation in advanced science and math 

degrees. These degree subjects included math, computer science, physics, biology, 

engineering, and economics. Now, the Leaky Pipeline is generally used to describe the career 

pipeline that carries students from secondary school through university and on to a job in 

Science, Technology, Engineering, or Maths (STEM). However, this pipeline has holes that 

“leak” women, preventing them from progressing along the pipeline in the same way their male 

counterparts do (Blickenstaff, 2005), as illustrated in Figure 2.1. The leaky pipeline represents 

three problems that affect women’s career progression: Recruitment, retention, and progression 

(Ruck & Faul, 2019). Attracting girls and women into STEM education is an important start, 

but after recruitment, it is necessary to retain and progress these women through education and 

career stages.   
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Figure 2.1 

The academic career across all subjects, illustrated as a pipeline. Women’s representation 

decreases through the career pipeline, especially at the more senior academic career stages 

(Equality Challenge Unit, 2017).    

 

 

 

Different STEM subjects have different vulnerabilities along the leaky pipeline. In the UK, all 

children study Math and Science up to GCSE level as a core subject (UK Government, 2020), 

but there is a decrease in the number of girls and women in subsequent study and career stages. 

The Equality Challenge Unit (2017) reported that in the academic year 2015/16, 79.3% of 

students in subjects allied to Medicine (such as Nursing, Pharmacology, Anatomy, or Nutrition) 
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were female, whereas in Engineering or Technology, the student body only held 17% female 

students. However, despite women making up 54.1% of the staff working in Higher Education 

that same academic year (Equality Challenge Unit, 2017) and 27.8% of the UK academic 

workforce in Engineering (Higher Education Statistics Agency, 2020a) women only made up 

26.4% of Pharmacy and Pharmacology Professors, 13.3% of the Professors in General 

Engineering, 11.4% of Professors in Mathematics, and 8.5% of the Professors in Electrical, 

Electronical and Computer Engineering (Advance HE, 2020a). These subject areas show a 

decrease in the representation of women, by women either not being retained or progressed 

along the career pipeline, even in subjects where women are represented in early stages of 

education. Whilst these statistics are not based on the complete data of all UK universities, they 

represent data from the universities who submit for Athena Swan awards1, and make up some 

of the most comprehensive information available on the state of the leaky pipeline in UK 

Higher Education.  

In addition to quantifying the number of non-Professorial staff or Professors who are 

women, the Advance HE (2020a) report also allows for calculation of how many of the women 

compared to men in a given STEM subject are employed as Professors. When looking at the 

data this way, the representation of women as Professors looks worse: Whilst 37.3% of the 

reported Psychology Professors are women, only 5.06% of the reported women who work in 

Psychology are Professors (men make up 62.7% of Professors in Psychology, and 14.07% of 

men in Psychology are Professors). In STEM, on average 5.73% of women who work on 

academic contracts are Professors, compared to 14.58% of men (Advance HE, 2020a). The 

 
1 The Athena Swan Charter is a framework offered by Advance HE. Established in 2005, this framework is used 

to support and transform gender equality within Higher Education (HE) and research. Institutions and departments 

may apply for Athena Swan bronze, silver, or gold awards (Advance HE, 2021). UK Research and Innovation 

(UKRI) and National Institute of Health Research (NIHR) required academic partners applying for grant funding 

to have Athena Swan silver award up until September 2020 (Higgins, 2020; NIHR, 2020).  
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data describes a consistent trend that it is disproportionately difficult for women to progress to 

Professor in STEM.  

 

2.2 A leaky pipeline or something else? 

 

The leaky pipeline is a dominant metaphor in the research literature on the issues regarding 

recruitment, retention, and progression of girls and women into STEM subjects and careers, 

but other metaphors are used to describe specific aspects of this process, or similar career issues 

women face. For example, Blickenstaff (2005) argues that the leaky pipeline is more than a 

career pipeline that leaks out girls and women, it also operates with sex based filters woven 

from a multitude of factors, which can be broken down. The leaky pipeline has also been 

criticised for putting too much emphasis on what characteristics inside the pipeline pushes girls 

and women out, rather than what factors outside the pipeline are pulling them out into other 

sectors and careers options (Svinth, 2006). In a survey of US men and women who left 

academic careers in science, 68% of men and 33% of women listed better pay in non-science 

and engineering roles, and other fields being more interesting (men = 36%, women = 30%) as 

reasons to leave (Preston, 2004).  

One of the most well known metaphors for the effect of barriers to women’s career 

progression is the glass ceiling. Claims about who first coined this have been made by several, 

usually dating back to the late 1970s, including in a panel debate by management consultant 

Marilyn Loden (Farager, 2018) and in a conversation between Hewlett-Packard employees 

Katherine Lawrence and Maryanne Schreiber reported by Lawrence at a conference (Zimmer, 

2015). Loden used the term to describe gender inequality in workplace opportunities in a debate 

that was originally set to focus on how women’s self-image inhibits their career advancement 

(Farager, 2018). The same argument was made by Lawrence – there are invisible barriers that 
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stop women from progressing in their careers. In 1986, Carol Hymowitz and Timothy 

Schellhardt wrote the Wall Street Journal article that is usually cited as the big breakthrough 

for the metaphor, describing the glass ceiling as a barrier to progression, where even those 

women who rose steadily through the ranks eventually crashed into an invisible barrier – a 

glass ceiling that stopped their careers from progressing upwards (Zimmer, 2015).  

Williams (2001) proposed that before women even have a chance to hit the glass ceiling 

or feel the effect of sticky floors, they hit the ‘maternal wall’, which she argues is one of the 

most significant barriers to gender equality in the workplace in the US, highlighting how young 

women earn 90% of men’s income, but mothers only earn 60% of the wages of fathers 

(Williams, 2003). Since the 1986 Wall Street Journal article, variations of the glass ceiling have 

reached the literature. The ‘Bamboo Ceiling’ is used to describe the difficulty of Asian 

minorities to progress their careers among ethnic White majorities (Cao, 2019; Wong & Tran, 

2020), and the ‘Marble Ceiling’ to describes the barrier women face in progressing in US 

political careers (Pyeatt & Yanus, 2016). It has also been argued that in professions where 

women typically form the majority of the workforce, such as primary school teaching, nursing, 

and social work, men have a set of subtle advantages (Williams, 1992). These advantages give 

them a ‘glass escalator’, which tends to enhance their careers faster than their female colleagues 

(Williams, 1992).  

The glass ceiling metaphor has received further criticism. Tesch et al. (1995) found that 

female Physicians in academic Medicine reach Professor at a slower rate than men, even after 

controlling for productivity or differential attrition from Medicine, and argue this is because of 

the ‘sticky floor’ effect. Rather than characteristics of the career levels above a woman’s 

current position, there are characteristics in different, especially early, career positions that hold 

women but not men back from progressing in their academic careers. Shambaugh (2007) has 

criticised the glass ceiling for being the result of women’s own shortcomings, such as lack of 
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ambition in seeking out leadership opportunities, being perfectionists, inefficient negotiators, 

and not doing enough networking. According to Shambaugh, women can, if they change their 

ways, tear themselves off the seven sticky floors she has identified, and progress in their 

careers. This view of fixing the women is sometimes referred to as ‘lean in’ arguments 

(Ellemers, 2014), named after the book written by Sheryl Sandberg (2013). Sandberg argues 

that the main barrier between women and career success is their lack of trying hard and seizing 

opportunities, and ‘leaning back’ from challenges. Instead, Sandberg argues women should 

‘lean in’ to opportunities and challenges. However, this view has been heavily criticised for 

neglecting the many and complex social, cultural, political and organisational factors that often 

detrimentally impact women’s career progression (Eddy & Ward, 2015). In the leaky pipeline, 

the water cannot be blamed for the leak.  

Both the glass ceiling and sticky floor effects imply that if women can break through 

the glass ceiling, or drag their feet off the sticky floor in early careers, there are no more barriers 

to advancement, making them very simplistic models of the many and complex factors 

involved in women’s career progression (Carli & Eagly, 2016). Ryan and Haslam (2005, 2007) 

also argue that more than there being an invisible and impenetrable barrier that prevents women 

from reaching leadership positions, when women reach leadership positions, these are 

disproportionately likely to be precarious and risky, as though women in leadership are 

standing on a glass cliff. Research indicates that men and women recommend women for these 

high risk leadership positions, and that this recommendation is based on beliefs that the high 

risk situation is suited to the distinctive leadership women provide (Haslam & Ryan, 2008).  

In their book, ‘Through the Labyrinth’ (2007), Alice Eagly and Linda Carli present the 

metaphor of the path to the top position. Where the leaky pipeline is a metaphor to represent 

the organisational problem of gender inequality in career progression, the labyrinth metaphor 

explains the career progression of an individual. Rather than a straightforward pipeline or a 
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career ladder to climb, the successful routes to the highest positions are like paths in a labyrinth. 

They can be difficult to discover, and not always straightforward once found. To become 

leaders, Eagly and Carli describe how women have to navigate through the labyrinth, and 

overcome barriers and dead ends along the way. Importantly, overcoming the barriers in the 

labyrinth cannot be done by women alone (Eagly & Carli, 2007), and although it is difficult, it 

is not impossible (Carli & Eagly, 2016).  

The leaky pipeline is helpful as a metaphor to understand the problems academia faces 

in recruitment, retention, and progression in STEM subjects, as is the labyrinth for individual 

career progression. However, the full extent to which individual and organisational factors 

operate as filters within, and push and pull factors outside the academic pipeline are 

insufficiently covered by this metaphor. A broader perspective is likely to better explain the 

causes and procedures that influence gender inequality, and the implications to women and the 

academic or research organisations where they work.  

 

2.3. The value of women taking greater part of the STEM workforce and leadership 

 

A report from the House of Common’s Science and Technology (2014) claims that only 13% 

of all STEM jobs in the UK are filled by women, and that it is essential to increase equal gender 

participation in STEM careers. Addressing and improving this has clear advantages for national 

economy, businesses, and research. In addition to the moral value of including women at all 

career levels (Eagly & Carli, 2007), increasing women’s participation in a labour market 

dominated by men could be worth up to £23 billion to the UK economy (House of Commons 

Science and Technology Committee, 2014). Analysis of the current and future job market 

indicate that there is a huge demand for STEM professionals, which is predicted to increase 

(Pozniak, 2019). Currently, there are 69.49% more jobs available in STEM than is covered by 
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the current enrolment of students in STEM degrees in the UK (Rogers, 2018). However, in 

subjects such as arts and entertainment, there are 164.9% more enrolled students than available 

jobs (Rogers, 2018). In other words, in the UK, there are 3.28 available STEM jobs for every 

one enrolled student in STEM degrees, but for each student enrolled in arts and entertainment 

degrees, there are only 0.38 available jobs. Research from the US shows that women in STEM 

jobs earned 33% more than women in comparable non-STEM jobs (Beede et al., 2009). This 

means that increasing women’s participation in STEM jobs could help towards decreasing the 

gender pay gap, which is currently at 17.3% in the UK (Office of National Statistics, 2019a).  

Holding back the development and progression of a part of the workforce is a 

disadvantage to the performance of the organisation (Sandler & Hall, 1986). Research from 

Australia shows that women in leadership positions is better for business, measured in 

profitability, performance, and productivity increase (Cassels & Duncan, 2020). UK Research 

and Innovation (2020c) argue that equality, diversity and inclusion of people and the ideas they 

bring is integral to excellence in research and innovation. For example, research and 

development teams with greater gender diversity are more innovative (Díaz-García et al., 

2014). A more diverse workforce offers more challenges for management, but if it reaches its 

full potential, gender diversity could benefit research, innovation, and teaching (Nielsen et al., 

2018; Stinson & Cameron, 2019). 

 

2.4. The leaky pipeline and career theory 

 

The field of career research and theory has seen a range of paradigms focussing on 

understanding the individual’s progression, often centred around individuals’ career interests. 

One of the first and more prominent of these is Strong’s Interest Inventory, which presents 

career interests as very stable constructs which can be linked to finding jobs based on career 
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interests. Originally published in 1927 as the 420-item Strong Vocational Interest Blank 

(SVIB), Strong’s questionnaire was intended to help men who left military careers identify new 

career interests (Donnay, 2011). A separate career interest tool was developed for women in 

1933 (Strong Vocational Interest Blank for Women). Women and men were assessed 

separately until 1985, when a new questionnaire was developed for use across genders (Hansen 

& Campbell, 1985). Although revised and redeveloped several times, it is described as the 

psychological test with the longest history and most widely used (Walsh & Betz, 1995), and is 

still in use (Gasser et al., 2007). Strong’s vocational interest surveys inspired Holland’s (1997) 

RIASEC model, which interprets career interests as personality rooted types that gravitate 

towards certain work environments. However, research using the Strong Interest Inventory 

yields gender differences (Einarsdóttir & Rounds, 2009; Fouad & Mohler, 2004). In fact, career 

interest questionnaires such as that of Strong and Holland has been criticised for propagating 

occupational gender differences through reinforcing stereotypical gender roles and interests 

(Ludwikowski et al., 2019). These have also been criticised for underestimating the impact of 

the social and organisational factors that impact an individual’s career progression, which 

historically (Loveday-Dawson, 1980; Murry & Mosidi, 1993; Segal & Nordlie, 1979) and 

currently (Advance HE, 2020a) disproportionately affect minoritised groups.  

Rather than personality types, Schein’s (1996) defines a person’s career anchor is a self-

concept, consisting of self-perceived talents and abilities, basic values, and motives and needs 

relevant to the career. A career anchor develops as you gain experience professionally and in 

life, and is something you are not willing to give up, for example autonomy or dedication to a 

cause (Schein, 1996). Although Schein later argued that people can change from one main 

career anchor to developing other minor anchors, this theory has been criticised for being too 

simplistic, not taking into account how people operate with primary and secondary career 

orientations, not sufficiently taking into account how career orientations are shaped prior to 
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starting work, and neglecting how career orientation is affected by wider social and cultural 

contexts (Rodrigues et al., 2016).  

Focusing on individual characteristics, but steering more in the direction of Positive 

Psychology, is the more recently proposed Future Work Self (Strauss et al., 2012) model. 

Rather than concentrating on already existing interesting qualities, the Future Work Self is a 

future presentation of who the individual hopes and aspires to become in relation to work, and 

argues that career behaviour is proactively directed at reaching the goal of fulfilling the future 

representation. This theory has some support, but other research argues that it affects career 

outcomes with and in mediation by other variables. For example, career confidence and career 

curiosity has been found to mediate the effect of proactive career behaviour on predicted career 

planning (Taber & Blankemeyer, 2015).  

These career theories also seem to build on an assumption of career aspirations and 

interests as stable constructs. Longitudinal research indicates that career choices are dynamic, 

and changes within the critical education points of the leaky pipeline, especially in STEM 

subjects. In a longitudinal study from the US (Farmer et al., 1995), 46% of men and 36% of 

women stayed in the specialising subjects chosen at High school. For women, staying in STEM 

subjects was related to number of elective science courses at High school, but women who had 

higher career commitment were more likely to switch aspirations to other fields. For men, 

staying in STEM was related to grade point average from High school, and securing financial 

support for continued studies at university (Farmer et al., 1995).  

Whilst these career interest theories can inform why students choose to join, stay in, or 

leave STEM subjects, they do not explain the attrition and lack of progression aspects of the 

leaky pipeline. Although presenting the results of a single study rather than a fully developed 

theory, Su and Rounds (2015) argue women are underrepresented in STEM careers by choice. 
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Based on the observed career behaviour where women orientate towards careers with people 

rather than careers with things, Su and Rounds (2015) argue women choose this because that 

is their personal preference. This simplistic interpretation highlights the limitations of 

observing an effect and interpreting single motivations, especially without considering the 

impact of wider social and organisational factors on career interest and development.  

Other and more recent career models centre on career domains. Rather than focusing 

on the individual and their characteristics, the focus is on where the career develops. 

Traditionally, this was understood as how individuals’ careers progress within a single 

organisation (Moore et al., 2007), but also more recently as careers being boundaryless, taking 

place across employers and occupations (Rodrigues et al., 2016). Boundaryless career 

structures offer new challenges around inter-organisational mobility and extra-organisational 

support, and how to define and measure career success (Arthur et al., 2005). However, whilst 

the boundaryless career has traditionally been described as a newer type of career structure, 

Rodrigues and Guest (2010) argue that across the last few decades and different cultures, few 

careers have developed solely within a single organisation.  

Including social context into career interest was explored in 1981, when Gottfredson in 

her Theory of Circumscription and Compromise argued that career development happens in 

stages, and that social values and orientation to sex roles plays an important part in occupational 

aspirations. Testing Gottfredson’s occupational aspiration, Cochran et al. (2011) found that 

parental socioeconomic status and ability influenced the formation of occupational aspirations, 

and that ability and gender predicted career achievement later in life. However, longitudinal 

testing of Gottfredson’s theory has shown that the career interests in students are not as stable 

as the original theory predicts (Junk & Armstrong, 2010). Instead, particularly career 

aspirations linked to gender related occupational stereotypes was found to be less stable over 

time than other aspects of career interest and aspirations. Although there is still much more to 
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be done to improve gender equality in career progression, it is likely that students now are 

affected by different gender related stereotypes compared to the late 1970s and early 1980s 

when Linda Gottfredson first developed this career theory. 

Building on Albert Bandura’s Social Cognitive Theory (1986) and career research 

including social cognitive variables such as self-efficacy (e.g. Hackett & Betz, 1981; Lent et 

al., 1991), Social Cognitive Career Theory (SCCT) (Lent et al., 1994) emphasises personal 

agency in the career development process, but also external factors that facilitate and limit 

personal agency. In SCCT, personal attributes, overt behaviour, and external environmental 

factors affect each other bidirectionally in educational and occupational pursuits (Lent et al., 

2002).  

SCCT is a theoretical, unifying framework that has grown to encompass five 

interrelated models (Lent & Brown, 2019). The first three focused on interest development, 

choice making, and performance and persistence in educational and vocational domains (see 

Figure 2.2) (Lent et al., 1994). This first model includes individual factors known from other 

career theories, such as performance and ability in Strong’s Interest Inventories, but understand 

these as largely mediated by social cognitive variables of self-efficacy beliefs about perceived 

capabilities. In SCCT, occupationally relevant self-efficacy directly relates to vocational 

interests and both positive and negative outcome expectations. Outcome expectations in SCCT 

are defined as the anticipated outcomes of participating in the activity, and the relative value 

and importance the individual places on the outcomes (Lent et al., 1994).  
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Figure 2.2 

Model of social cognitive influences on career choice behaviour (Lent et al., 1994). Dotted 

lines indicate moderator effects on interest-goal and goal-action relations 

 

 

Social Cognitive Career Theory has since been developed to include two further models: First 

of satisfaction and well-being in educational and vocational pursuits, with emphasis on 

individual agency (Figure 2.3) (Lent et al., 2006, 2008). The last addition to SCCT is a model 

of career self-management (Figure 2.4) features elements from the previous two models, and 

concerns the adaptive behaviours to the many career process tasks and challenges across a life 

span, including career preparation, work-life balance, adjustment and change, career decision 

making, and retirement planning (Lent & Brown, 2013). 
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Figure 2.3 

Process model of Social Career Theory and work satisfaction, highlighting relationships 

between personality, affective, cognitive, behavioural, and environmental factors (Lent & 

Brown., 2006) 

 

 

 

 

 

 

 

Figure 2.4 

Model of career self-management, integrating career interest development and choice-making. 

Dotted lines indicate moderating effects (Lent & Brown, 2013, 2019)  
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Human agency is central to this theory, and agency and behaviour is dependent on an 

individual’s self-efficacy, which continues to be influenced by the environment (Bandura, 

1986). However, self-efficacy expectations vary across occupational contexts. For example, 

self-regulatory self-efficacy relates to an individual’s belief in their ability to manage their 

resources such as time and workload in order to achieve career success or adaptability (Betz, 

2007), whilst career decision self-efficacy refers to an individual’s belief that they can 

successfully complete tasks necessary to make career decisions (Taylor & Betz, 1983). Both 

impact the individual’s career goal setting and behaviours to pursue career goals, all whilst 

continually being impacted by contextual influences such as environmental resources and 

barriers. As demonstrated by several studies that have contributed to our understanding of 

important issues in career development (e.g. Caldwell et al, 2010; Chan, 2020, Mozahem et al., 

2019), social cognitive theory and self-efficacy is a simple but powerful theory that lends itself 

well to theory and practice (Betz, 2007).  

According to SCCT, barriers to career progression should be understood in relation to 

specific developmental tasks and choice options, in their proximity to the environment, the 

relationship between the career development barriers and other conceptually relevant variables, 

how the barriers relate to outcome criteria in terms of content and time frame, and review of 

positive environmental factors (Lent et al., 2000). Fitting this theory with the leaky pipeline 

metaphor, both factors within the individuals in the pipeline and external factors in the 

organisations and environment, as well as the interaction between these, are important to how 

careers do or do not develop.  

Lent et al. (2005) found a good overall model fit for SCCT as an explanation for 

academic interests and goals of students in US based STEM subjects. The study found that 

male and female students reported similar social cognitive variables such as self-efficacy, 

technical interest, and outcome expectations, but small effects in women reporting to have more 
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social support and fewer social barriers than men. This was partially attributed to survivor bias, 

where female students who had less support and felt social barriers more strongly had already 

opted out of studying STEM subjects or taking part in the study (Lent et al., 2005). The Social 

Cognitive Career Theory has the strongest theoretical position to explain the underlying factors 

of the leaky pipeline, but lacks support from research that is up to date, relevant to a UK sample, 

and that offer insights into the specific variables that can explain the gender differences in 

career development to senior stages of academic careers.  

One of the challenges of career research is the dichotomy of subjective or objective 

measures of career success, where career success is defined by individuals own appraisal of 

their career progression and success, across any dimension important to them, or objectively in 

terms of observable promotions, positions, or other tangible indicators of an individual’s career 

position (Arthur et al., 2005). In this context, the leaky pipeline metaphor with its focus on why 

so few women get promoted to Professor prioritises objective career goals, could potentially 

neglect other, subjective career success indicators, such as career satisfaction (Abele & Spurk, 

2009). However, Social Cognitive Career Theory (Lent et al., 1994; 2019) offers a framework 

of individual factors including self-efficacy, experience, and satisfaction, which are stronger 

subjective measures of career success, and so is most suited to capturing in depth study of a 

broader understanding of career success that potentially includes both objective and subjective 

definitions.  

 

2.5. Gender differences in skills and abilities 

 

One of the simplest explanations of the leaky pipeline is ability – that universities as 

meritocracies progress those most able and competent, and that women as less capable and 

skilled simply are not part of that group (Curtis, 2019). However, evidence-based arguments 
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indicate this is not the most plausible explanation for the leaky pipeline. Already at the start of 

psychometric assessment of human abilities, over a century ago, Thorndike argued that 

psychological gender differences were too small to be of interest compared to within-gender 

variation (1914, in Hyde, 2016). A meta-analysis (Hyde, 2005) examined gender differences 

in 128 reported cognitive variables including ability, verbal and non-verbal communication, 

social and personality factors, psychological well-being, and motor skills found that 78% of 

the assessed variables showed small or no gender differences. Noted exceptions were 

performance in motor skills, such as throwing velocity and distance (Hyde, 2005), which rarely 

explain key career progression differences in men and women in academic STEM careers. 

Hyde (2016) argues that overinflated claims of gender differences in abilities come at a cost to 

women’s opportunities in the workplace, and are not supported by systematic evidence.  

 On average, girls outperform boys in school, even in STEM subjects (Adams et al., 

2019; O’Dea et al., 2018; Voyer & Voyer, 2018). This effect lasts until undergraduate degrees, 

where women doing STEM degrees continue to outperform their male peers (Bloodhart et al., 

2020). Some researchers argue that male and female students react differently to academic 

results. In Greece, female STEM students are more likely to choose a STEM track while in 

school, and later apply to STEM degrees, when they perform better in STEM subjects than 

non-STEM subjects (Goulas et al., 2020). However, the same does not apply to male STEM 

students. Female students of Economics who receive lower marks are less likely to pursue the 

subject at a postgraduate level than male students in the same subject with the same marks. 

How girls and women respond to their educational performance and feedback seem to differ to 

boys and men in terms of choices of further study or careers. Some of this effect might be 

explained by confidence. Marshman et al. (2018) found that when comparing students who did 

introductory Physics, not only did girls have lower Physics self-efficacy overall, but girls who 

got an A reported similar Physics self-efficacy as boys who got a C in the same course. The 
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evidence suggests that women’s low representation in STEM, and particularly in senior 

positions, is not due to lack of ability or competence, and that girls’ and women’s 

interpretations of their own abilities and performance are affected by different factors than 

those of boys and men.   

 

2.6. Stereotypical gender differences 

 

One of the core explanations for why men and women behave differently is rooted in social 

role theory, which argues that stereotypical beliefs about male and female behaviour are 

different because the social roles they perform are different and require different skills (Eagly 

& Wood, 1991; Vogel et al, 2003). Such roles are related to biosocial process where sex 

differences of men being larger and stronger and women’s reproductive and caregiving 

activities affect psychosocial processes of self-regulation to gender roles and social regulation 

to others’ expectation about women and men (Eagly & Wood, 2016). These social roles have 

been found to impact career decisions in early career (Evans & Diekman, 2009; Malach-Pines 

& Kaspi-Baruch, 2008) as well as later career stages (Rudman & Phelan, 2010), and especially 

in STEM subjects (Bart et al., 2017; Stout et al., 2016). Susan Fiske’s research on social 

cognition (see for example Fiske et al., 2007; Fiske, 2017) shows that more than gender 

stereotypical careers being different, they are not equal. According to this research, people 

perceive others on dimensions of warmth, including perceived intent, sincerity, trustworthiness 

and morality, or competence, referring to ability, intelligence, skills, creativity, and efficacy 

(Fiske et al., 2007). Women are at risk of being reduced to sub-stereotypes of homemakers who 

are perceived as warm but less competent, or as professionals who are competent but lose their 

warmth when progressing in their careers (Cuddy et al., 2004). These gender stereotypes are 

less likely to change than stereotypes of other demographics, such as race or ethnicity (Fiske, 
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2017).  Furthermore, Fiske et al. (2015) found that when stereotyped individuals are described 

as high on one dimension, the negative omission is perceived by others. For example, by 

describing a woman as warm, nurturing and trustworthy but making no description of her 

competence, others are more likely to infer her to be low in competence from the omission of 

this type of information (Fiske et al., 2015). Using this theory, gender stereotypes of women 

being good carers and nurses implies by negative omission that they are less competent at skills 

used in other STEM subjects, such as Mathematics, Computer Science, Physics, Chemistry, or 

Engineering. This is important to gender equality in STEM careers, because gender stereotypes, 

social cognition and social role theory would indicate that women should stick to jobs 

characterised by warmth, and by negative omission not competence.  

Qualitative research on female students in STEM subjects often highlights the 

incongruity of establishing a sense of belonging whilst not fitting the stereotypical person in 

their field, which is traditionally male. Despite proving ability and competence in their field, 

female STEM students’ stereotypes about interests, ability, and conformance contributes 

significantly to their self-concept (Ertl et al., 2017). Stereotypes have also been found to be 

important to retention of women in postgraduate study. Beliefs about stereotypes in their 

subject and whether they fit that stereotype played an important role in whether female students 

in Computer Science chose to continue studying their subject at a postgraduate level (Lewis et 

al., 2016). 

Stereotypes can also impact women’s career progression through stereotype threat: The 

existence of negative stereotypes means that “anything one does or any of one’s features that 

conform to it make the stereotype more plausible as a self-characterisation in the eyes of others, 

and even possible one’s own eyes” (Steele & Aronson, 1995, p. 797). Research indicates that 

stereotype threat is among the factors that impacts undergraduate and postgraduate students’ 

performance and attainment in STEM subjects. Female, undergraduate students in Engineering 
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who reported being more conscious of stigma related to their gender, such as sexism and 

negative attitudes to women, also reported lower confidence and academic self-efficacy 

(Cadaret et al., 2017). Research on stereotype threat in undergraduate, female students of 

Physics and Biology shows that women in early stages of the leaky pipeline who report fewer 

stereotype threat concerns are more likely to appreciate the communal utility and value of 

science. In turn, this is associated with a stronger identity as a scientist and with the subject 

community (Smith et al., 2015). There are also some indications that female students’ response 

to stereotype threat can be modified. Kinias and Sim (2016) found that postgraduate, female 

business students who took time to reflect on their personal values were less likely to conform 

to the stereotype threat in their field – that the international business environment is competitive 

and have a gender performance gap where women achieve lower grades than male students.  

 

2.7. Gender differences in career progression 

 

The gender differences in career progression are also found outside STEM and academia. For 

example, in a meta-analysis of predictors of career satisfaction, salary, and promotion, 

supervisor support and training and developmental opportunities were found to predict higher 

salary and career satisfaction, but not promotion (Ng et al., 2005). Similar to the leaky pipeline 

problem in STEM, Lam and Dreher (2004) found that career differences between men and 

women became more prominent in later career stages, and that men but not women earned 

higher salary when relocating for work and to new employers. Evidence suggests these 

pervasive differences are driven by a series of biases that affects women’s career progression 

in different ways.  

The literature has found substantial biases against female job applicants from male as 

well as female assessors. Research into how early career applications for academic positions 
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are evaluated highlighted a bias against women before they start a position. When American 

male and female science faculty (i.e. staff who hold permanent positions) from research 

intensive universities reviewed the application materials for a laboratory management position, 

where the same application materials of a student was randomly assigned as male or female, 

Moss-Racusin et al. (2012) found that female and male participants rated male applicants as 

significantly more hireable and competent than the identical female applicant. Male applicants 

were also offered a higher salary and more career mentoring.  

 Male and female assessors of applications for postdoctoral fellowships in Geosciences 

from all over the world show that female postdoctoral applications are significantly less likely 

to receive excellent recommendation letters than their male peers (Dutt et al., 2016). High 

achieving, early career women in Maths are three times less likely to be shortlisted for interview 

than high achieving, early career men (Quadlin, 2018). Especially in Physics, research has 

found a particular bias against early career women, where CVs of male candidates are 

considered both more competent and more hireable than female candidates with identical CVs 

(Eaton et al., 2019). Although using undergraduate, Italian Psychology students rather than a 

sample who are more likely to make hiring decisions, Moscatelli et al. (2020) found that job 

applications from male candidates are primarily judged against competence criteria, but female 

candidates were judged against multiple criteria, including sociability and morality in addition 

to competence. When job applications for a municipality in Sweden were made anonymous, 

women and individuals of non-Western origin were more likely to be shortlisted for interviews, 

and women but not individuals of non-Western origin were more likely to be offered the job 

(Åslund & Skans, 2012). The bias for hiring a man over a woman exist in men and women who 

make hiring decisions, but more than just a bias in those making hiring decisions, there are 

behavioural gender differences in the application process. Reuben et al. (2014) found that male 
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candidates are more likely to boast about their past and future performance, which exacerbates 

employers’ already existing bias in favour of male applicants.  

After securing a position, there are substantial gender differences in perceptions of the 

promotion and progression procedures. Male and female academics in the UK report equal 

perceptions for research related tasks counting most towards getting promoted, and especially 

high esteem tasks such as well-regarded research projects, successful grant applications, and 

producing substantial research outputs (Equality Challenge Unit, 2016). In a study of 

perception of promotional criteria among US academics in STEM subjects, Fox (2015) found 

that men were 48.7% more likely to report the specific criteria for promotion as very clear. 

Particularly when it comes to the promotional criteria relevant to becoming full Professor, US 

based female Associate Professors and Full Professors in Engineering have argued that whilst 

some of the criteria were clear, the specific attributes for becoming full Professor were less 

clear and importantly, promotional criteria were unevenly applied, varying from person to 

person (Fox & Colatrella, 2006). When interviewing male and female scientists at a science 

research organisation, Roth and Sonnert (2011) found that organisational structures that tried 

to avoid excessive bureaucracy worked as a disadvantage to the career progression of female 

scientists and non-scientists. The flexible systems left rules that were unclear and open to 

interpretations, and left space for informal deals to be made rather than transparent and fair 

processes. Probert (2005) also argue that universities that attempt to address gender inequalities 

in career progression through policies and practices based on the meritocratic system 

exacerbates the problem by reinforcing the advantages men have over women. The meritocratic 

culture has also been described as facilitating a culture of self-promotion, which is particularly 

supportive of men with high social capital such as networks and social support (Bagilhole & 

Goode, 2001). Self-promotion, “pointing with pride to one’s accomplishments, speaking 

directly about one’s strengths and talents, and making internal rather than external attributions 
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for achievements” (Rudman, 1988, p.628), is considered a principal method of impression 

management, and essential for successful career progression (Moss-Racusin & Rudman, 2010). 

Interviews with Irish academics indicate that active self-promotion is perceived as more 

common among men, and benefits their careers (Coate & Howson, 2014). Self-promotion is 

perceived as necessary for promotions in academia, and female academics have reported 

feeling frustrated that if they did not self-promote, they would be forgotten (Ellinas et al., 

2019). Overall, women apply less often for promotions or a raise (Babcock & Laschever, 2003; 

Bosquet et al., 2017). This might be due to women having less support, or finding the 

promotional process more difficult or uncomfortable. Compared to equally performing men, 

women rate their own performance less favourably, even when controlling for confidence in 

performance (Exley & Kessler, 2019). However, research on academic career progression in 

Australian universities found that whilst women apply less often for promotions, when they do, 

they are more successful than their male colleagues (Probert, 2005). The discomfort in self-

promotion might be explained by discomfort in violating a gender norm of women 

stereotypically being more modest (Smith & Huntoon, 2013), a belief that has led to “fix the 

women” interventions (Coate & Howson, 2014; Kossek & Buzzanell, 2018). However, Gráda 

et al. (2015) argue that such single-factor interventions result in reinforcing more than resolving 

underlying gender inequalities.  

Part of the explanation of the gender difference in academic career progression can be 

linked to workload differences. When comparing men and women who work in academia, men 

and women spend a similar amount of time per week on work (Misra et al., 2012), but women 

spend more of their time on teaching and administrative tasks than research (Equality 

Challenge Unit, 2016). Especially women who are mothers of young children spend 

significantly less of their work time on research activities (Misra et al., 2012). Women are also 

more likely to take on academic citizenship tasks, which include service-related tasks. These 
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can be directed at internal service to the department, faculty, or university (such as serving on 

committees, being programme directors, doing outreach, recruitment, or development and 

marketing), or externally of the employing organisation, directed at the profession generally, 

with governmental institutions, or serving as editors or reviewers for publications or grants 

(Dean & Forray, 2018; Guarino & Borden, 2017; Tagliaventi et al., 2019). In the US, women 

spend a disproportionate amount of their time on academic service task, even after controlling 

for rank, race/ethnicity, and subject area (Guarino & Borden, 2017). Despite academic 

citizenship behaviour being identified as central to universities succeeding (Macfarlane, 2007), 

academic citizenship has lower promotional value (Babcock et al., 2017). When universities 

use performative reward structures to increase overall productivity, academic citizenship is 

undermined (Macfarlane, 2007). A recent survey of academics employed by Russell Group 

universities found that spending more time on teaching and teaching related activities is both a 

cause and a result of the leaky pipeline, because these tasks are more typically the responsibility 

of lower ranked staff, which are the positions most often held by women (Santos & Dang Van 

Phu, 2019). Research on Italian academics show that when conflicted between choosing 

research activities, which have high promotional value, and academic citizenship, which has 

low promotional value, most academics got stuck in the middle trying to achieve both, resulting 

in not achieving their goals or getting rewards in either (Tagliaventi et al., 2019). The 

disproportionate workloads of low recognition tasks also follow women to senior positions in 

academic careers, where efforts to balance gender representation on committees and panels 

mean that the few women who hold the most senior positions serve on disproportionate 

amounts of committees as their male peers (Hyde, 2017).  

There are also indications that women manage their workloads differently to men. For 

example, women in leadership positions report feeling more conflicted about delegating work 
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to others, and when they do, they report having lower quality interactions with subordinates 

and greater feelings of guilt than their male peers (Akinola et al., 2018).  

 

2.8. Organisational culture and the chilly climate 

 

The organisational culture and climate are identified as organisational factors that affect career 

progression. Where organisational culture represents the collection of fundamental 

assumptions of the values and belief systems which give meaning to organisations (Wallace et 

al., 1999), the organisational climate is a more explicit “set of characteristics that describe an 

organisation, distinguishes one organisation from another, is relatively stable over time, and 

can influence the behaviour of the organisation’s members” (Forehand & Gilmer, 1964, in 

Eustace & Martins, 2014, p. 4).  

Through its history of being male dominated, academic culture has been described as a 

‘chilly climate’ for women. Although many of the formal barriers to women’s access to 

education and work have been removed, there is still a pervasive culture present that negatively 

impacts women and their career progression (Sandler & Hall, 1986). In addition to a lack of 

sufficient experience with STEM subjects and gender differences in self-efficacy, the 

masculine traditional culture that dominates academia and research make women feel less 

welcome (Cheryan et al., 2016). Interviews with women who work in STEM subjects at 

different UK universities found that the culture was often perceived as women being excluded 

from opportunities with high promotional value by not being members of the men’s social 

network, but also that the culture had problems with bullying, aggression, harassment, and lack 

of transparency (Howe-Walsh & Turnbull, 2016). Factors that inform the chilly climate include 

representation of women in a department, perceptions of procedural fairness, and gender 

equity. Attempts to improve gender equality by improving the organisational or departmental 
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culture or climate without addressing these are unlikely to be effective (Maranto & Griffin, 

2011).  

UK universities operate as meritocracies, where individuals progress based on their 

talents and effort rather than on ascribed traits such as race, sex, age, or religion (Simister, 

2011). When universities claim to recruit and progress individuals based on merit, it is 

important to note how the academics describe the culture of the academic meritocracy. In a 

recent report investigating research integrity in the UK, 90% of participants reported that 

research integrity was compromised at least some of the time, and fewer women (50%) than 

men (58%) felt able to raise concerns without personal consequences (Metcalfe et al., 2020). 

Furthermore, in universities that explicitly identify as running as meritocratic organisations, 

individuals who make hiring decisions tend to favour male over equally qualified female 

candidates, as well as offering male applicants more money (Castilla & Benard, 2010).  This 

culture can be traced back to the values of those in the most senior leadership at universities. 

Research on leaders of different UK universities suggest that most such leaders are middle aged 

White males, who perceive their own institutions to be culture-fair meritocracies, and prioritise 

excellence over diversity (Deem, 2009). 

Although local cultures and climates are shaped by institutional practices and 

guidelines, local leadership approaches and decision making have strong influence on 

behaviour, and can override institutional and even national policies (Metcalfe et al., 2020). 

Research from permanent staff in science and Engineering departments has found that the 

departmental climate impacts job satisfaction and turnover intention for male and female staff, 

but improving a department’s climate could have even greater impact on job satisfaction and 

turnover intention in women (Callister, 2006).  
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2.9. Ambition 

 

Ambition is among the personal attributes of women that can be used to explain their difference 

in career progression, but there is a gap in the literature that provide evidence-based arguments 

of gender differences in ambition as a critical explanation for the leaky pipeline. Some 

interpretation of women leaving careers to take care of family is due to their lack of ambition 

to develop their careers and progress to senior positions (Sealy et al., 2017). A survey of UK 

academics found that more participants reported having leadership as part of their job than 

aspired to attain senior leadership positions (Bolden et al., 2012), but more recent research on 

gender differences of career progression of UK academics found that women are more likely 

than men to express ambition to obtain senior management posts in their institutions, and also 

to report receiving less active encouragement and more active discouragement in progressing 

their careers (Equality Challenge Unit, 2016).  

 The scarce literature that covers gender differences in career ambition is also vulnerable 

to the same limitation of over-reliance on objective career goals Abele and Spunk (2009) 

highlighted for the leaky pipeline metaphor. Literature on ambition tends to avoid definitions 

and operationalisation, but Judge and Kammeyer-Mueller (2012, p.759) suggest defining 

ambition as “the persistent and generalised striving for success, attainment, and 

accomplishment”, and that ambition should be understood as mediating career outcomes in the 

context of other factors. Academic staff who report low ambitions to progress to senior 

positions might feel like there are too many barriers to make such progression feasible (Probert, 

2005), and could be more ambitious to reach subjective over objective goals. For example, US 

academics in Medicine who reported no desire to obtain senior leadership positions or to 

become Professors also reported a strong dislike for administrative work and a love for patient 

care and research (Ellinas et al., 2019). 
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2.10. Gender biases and stereotypes in teaching 

 

Measures of student satisfaction, such as the National Student Survey (NSS), are often used to 

support measures of success and excellence of degrees and teaching (Benton, 2018). A 2017 

report from the Department for Education found that NSS metrics such as ‘teaching on my 

course’, ‘assessment and feedback’, and ‘academic support’ have a very strong influence on a 

university’s final Teaching Excellence Framework award, more so than metrics related to 

employment. However, there is strong evidence that student feedback can be biased against 

women. Despite appearing to learn as much from men as women, female and male students 

report perceiving male teaching staff as more knowledgeable and having stronger classroom 

leadership skills (Boring, 2017). Teaching evaluations from Dutch universities show that 

students systematically evaluate female teaching staff as lower than male equivalents, and that 

the effect is more pronounced in male students of Mathematics, and especially when directed 

at junior, female teaching staff (Mengel et al., 2019). In addition to giving female teaching staff 

lower numerical evaluations, students also use different words to give feedback to male and 

female teaching staff. Mitchell and Martin (2018) found that in addition to lower overall and 

specific ratings of female teachers at their university, students are more likely to refer to male 

Professors as ‘Professors’, and female Professors as ‘teachers’.  

The gender bias in teaching also works in the direction of teacher to student. Teachers 

from Switzerland, Austria, and Germany asked to mark the same fictive student’s answer to a 

Physics test, while given different information about the fictitious student’s gender and 

specialisation in languages or sciences, showed a consistent gender bias (Hofer, 2015). 

Especially at an early career level, male and female teachers from Switzerland and Austria and 

female teachers from Germany showed a bias against female students in Hofer’s experiment, 
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which indicates that a gender bias in teaching is not just a characteristic of an older generation 

of teachers.  

 

2.11. Gender biases in research 

 

Women and minorities produce higher rates of scientific novelty (Hofstra et al., 2020), 

measured by the introduction of new concepts and the extent to which these concepts are 

adopted in subsequent relevant research. However, research analysing the contributions of 1.2 

million doctoral theses over almost 40 years has found that novel contributions by scholars 

belonging to groups of gender and ethnic majorities are taken up to a lesser extent (Hofstra et 

al., 2020).  In other words, this diversity-innovation paradox means that although women and 

other minorities bring more novel ideas and innovation into research, they are vulnerable to the 

homophily bias in majority groups: When the majority of research scholars are White, able-

bodied, cis males, they are less likely to act on the contributions from people outside their own 

demographic groups. In the same study, researchers from minority backgrounds were less 

likely to publish in the five-year period after their PhD, despite playing a crucial role in driving 

discoveries in their fields (Hofstra et al., 2020). Other research outputs, such as patents, show 

that only 8.3% of patent applications in the UK in 2015 were made by women (Intellectual 

Property Office, 2016). 

 More than a general low representation in senior positions, women in STEM lack access 

to elite labs. Men who win elite funding, win major awards, or are elected into elite professional 

bodies are significantly less likely to train women than men in their labs (Sheltzer & Smith, 

2014). Zippel (2018) argues that gender disparities in research collaborations, including 

international collaborations, are shaped by reward structures that reproduce masculinised 
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visions of collaborations dominated by selfishness, personal ambitions, emotion-free 

objectivity and rationality.  

 

2.12. Gender biases in the publication processes  

 

Publishing research is not just a means of communicating evidence-based developments to the 

world, publication metrics have also increasingly started to affect grant funding, recruitment 

decisions, and performance and productivity criteria (West et al., 2013). Across STEM 

subjects, research productivity is highlighted as a determining factor in academic rewards 

(Dean & Forray, 2018). Many STEM subjects, such as Psychology and Medicine, have 

traditions of authors being listed according to contribution, with the most significant 

contributor being listed as first author. However, other STEM subjects, such as Mathematics 

traditionally list authors alphabetically (Aguinis et al., 2018). Authorship listing that implies 

contribution can have significant impact on career progression. For example, among early 

career STEM researchers who applied for permanent positions, 11% of successful applicants 

had been first authors on papers in the three highest ranking journals in STEM: Cell, Nature, 

and Science. Applicants who did not have first author publications in these journals had a 2% 

success rate in their applications for permanent positions (Fernandes et al., 2020).  

However, in research publication, there are gender differences in frequency of 

publications and author roles. When eight million articles from five decades were reviewed for 

gender differences in authorship, consistent gender inequities were found, especially in STEM 

subjects (West et al., 2013). First and last author positions, that carry more prestige, are 

predominately held by men, as are single author publications. The representation of women as 

single, first, or last author is lower than that of women in their field (West et al., 2013). Similar 

results of underrepresentation of women as first authors in publications have also been found 
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in Cardiology (Whitelaw et al., 2020) and Medicine (Filardo et al., 2016). Research that 

investigated the frequency of publication and author order of men and women across different 

subjects and regions, from 1900 to 2016 (Huang et al., 2020) found that women made up 15.1-

33.2% of the authors. However, the women who did publish were as productive as their male 

peers, and received similar amounts of citations. 

According to Fox and Paine (2019), journal articles in Ecology and Evolution written 

by male and female first authors were equally likely to be sent out for peer review, but the 

articles written by female first authors were ranked lower and more likely to be rejected in the 

peer review process. Because this process is anonymous, checking for biases in peer review is 

difficult. However, analysis of editors and peer reviewers in the Frontiers series of journals 

found that women are underrepresented in the peer review process, and that male and female 

editors show systematic homophily bias – preferable treatment of their own gender (Helmer et 

al., 2017).  

Some of the difference in overall publication is explained by biases in the peer review 

system, women ceasing to publish because they leak out of the pipeline (Eagly, 2020; Huang 

et al., 2020), but also women’s involvement in collaborations. Not only are men, especially 

White men, more likely to win grants (UK Research and Innovation [UKRI], 2020b), when 

they do, they are less likely to include women as co-authors on their publications (Salerno et 

al., 2019; Zhang et al., 2017). However, there are indications that women who publish are more 

inclusive of having other women as co-authors. According to Bonham and Stefan (2017), when 

a woman is lead author on a paper in Biology, Computational Biology, or Computer Science, 

the paper is more likely to have more female authors. There are also other indications that we 

are moving towards some gender balance in some STEM publications. Analysis of female first 

authorship in British medical journals show that whilst women are still underrepresented as 
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first authors, women are taking up increasingly more positions as first author in journal articles, 

increasing from 10.5% in 1970 to 36.7% in 2004 (Sidhu et al., 2009).  

Even in STEM subjects where women are more represented in earlier career stages, 

such as Biology, women give fewer invited talks (Schroeder et al., 2013). Male organisers of 

symposia have less than half the number of female first authors as symposia organised by 

women (Isbell et al., 2012). Although these numbers might be lower because women get invited 

but self-select out, even in STEM subjects and specialisms dominated by women, there are 

fewer invited women at conferences than female speakers (Sleeman et al., 2017).  

 

2.13. Gender biases in research funding processes 

 

Securing research funding is perceived as critically important to promotion to senior academic 

positions (Ellinas et al., 2019). International and UK funding bodies award less money to 

women than men (see Figure 2.5). This is partly because women apply less often and for less 

money (Waisbren et al., 2008). However, across funding councils but particularly those in 

STEM, women are awarded a smaller proportion of the applied amount than male colleagues 

(UKRI, 2020a, see Figure 2.5). The Engineering and Physical Sciences Research Council 

(EPSRC), have not reported the total sum awarded to male and female Principal Investigators 

(PI) or research projects, but using the data of number of awards to male or female PIs 

multiplied with the awarded sums in mean or median in the academic years 14-15 to 18-19 

(UKRI, 2020a), EPSRC awarded 3020 projects to projects run by male PIs (estimated worth = 

£1,977,496,000 based on mean, £1,035,860,000 based on median) compared to 510 projects 

run by female PIs (estimated worth = £296,412,000 based on mean, £117,810,000 based on 

median). On average, women have won 14% of the EPSRC grant funding won by men, despite 

submitting 31% of the applications.  
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Figure 2.5 

EPSRC award rate (AR) by grant value range for the period 2007-08 to 2018-19 (by number, 

value, and gender) showing an increasing trend to award more research funding to men than 

women (Engineering and Physical Sciences Research Council, 2020). 

 

 

The review process is identified as part of the barriers to women securing grant funding, where 

men and women with similar backgrounds are evaluated differently. For example, when 

women are listed as Principal Investigators on grant applications in STEM, they are more likely 

than applying male Principal Investigators to be judged on their personal record rather than the 

proposed science (Witteman et al., 2019). Female investigators are described as having 

‘expertise’, and working in ‘excellent’ environments’, whereas male investigators are labelled 

as ‘leaders’, ‘pioneers in their fields’, and ‘highly innovative’. Grant applications from male 
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applicants are given higher scores for priority, approach, and significance, where there is no 

clear difference in productivity between male and female applicants (Magua et al., 2017).  

There is a perpetuating effect in low success rates in funding applications. The 

“Matthew effect” plays an important role in explaining the gender disparity in research funding 

(Larivière & Gingras, 2009). The Matthew effect happens when only one of two equally 

qualified early career researchers is granted funding. This person will be more likely to 

continue to get more than twice as much funding over the following eight years compared to 

the other candidate, through a self-reinforcing dynamic in academic stratification due to the 

tendency for peers to judge scientists’ future success based on what they have achieved in the 

past, and partly because those who do not win funding gradually give up competing for funding 

(Bol et al., 2018; Merton, 1968). Women are already less likely to secure funding, and the 

Matthew effect continues to reduce the probability of women winning research funding in the 

future. When women do not win funding for their research, they are more likely to take on 

more teaching and service workload, which in turn reduces time available to apply for more 

funding (Weale & Barr, 2019). By having a reduced chance of winning funding through biases 

and the Matthew effect, the UK research funding systems presents some of the barriers to the 

career progression of research active women in the UK.  

 

2.14. Women and work-life balance 

 

Balancing the demands of the job against demands of the private life arena and general 

wellbeing is difficult for academics in the UK (Kinman & Jones, 2008). A survey of UK staff 

in Higher Education found that 82% reported working more than 40 hours a week, and 38% 

more than 50 hours (Kinman & Wray, 2017). The amount of available time outside of work 

affects the gender disparity in academic career progression. When work demands require more 
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than can reasonably be done during the typical working week, men in the UK have five more 

hours of leisure time per week than women to use as a resource to cover these demands (Office 

of National Statistics, 2018). Staff with children report having the least available leisure time, 

and the gender difference is increasing: Compared to 15 years earlier, women have increasingly 

less and men increasingly more available leisure time (Office of National Statistics, 2018). 

Whilst more freedom and flexibility is typically associated with high job satisfaction in 

academics (Bender & Heywood, 2006), this can also be a source of anxiety when planning 

children, sometimes leading to academics postponing when to have children (Nikunen, 2012).  

When taking parental leave, UK parents are offered the option of sharing that leave 

between them, potentially distributing the often disproportionate career absence from mothers. 

However, recent figures show that only 1% of parents make use of this option (Chapman, 

2019), and less than a third of eligible new fathers take paternity leave at all (Petter, 2019). 

Interviewed fathers list low parental leave pay, lack of compatibility with zero-hour contracts, 

and fear of career penalties as reasons not to share parental leave, or not taking it up at all 

(Usborne, 2019). Qualitative research on both private and public sector working mothers and 

fathers has found that fathers report avoiding taking up flexible working arrangements even 

when offered by the organisation, because they feel like the conflict with the demands of their 

immediate managers to always be present and available might lead to career penalties (Gatrell 

et al., 2014). Many of the fathers reported a perception that organisations and managers had 

more understanding attitudes to mothers taking up flexible working, which were informed by 

stereotypical gender roles of men as providers and women as carers. However, mothers in the 

same study also reported feeling the same pressure of potential career penalties, but that they 

had no other choice if they wanted to maintain work-life balance (Gatrell et al., 2014).  

Differences in work-life balance and parental leave have been identified as more 

challenging in STEM subjects compared to other subjects, where more women report returning 
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to work earlier than they would have liked because of work demands (Drago et al., 2006). 

Although care for own children is important, care for others also impact career progression. 

According to the organisation Carers UK (2014), care demands impacts women more than 

men. Carers are more likely to be women, and women are also more likely to give care at age 

50-64 (Carers UK, 2014), which is a critical age for career progression to Professor (Advance 

HE, 2020b). Men are most likely to be carers at age 75 (Carers UK, 2014) – after they are likely 

to have retired (Office of National Statistics, 2019b). UK academics who are carers are less 

likely to accept formal support offered by their employers compared to informal arrangements 

between individuals, citing cultures of judgement and potential career penalties for flexible 

working or other support (Moreau & Robertson, 2019).  

The work-life balance is also impacted after academics return from parental leave, 

where demands to travel is identified as a particular barrier to providing the support academics 

report wanting to give their children (Hardy et al., 2016).  Travel mobility is perceived as 

important to academic career progression, as travelling to conferences and meetings, 

international project work, and collaborations are meaningful ways to build the international 

profile required for promotion to senior academic career stages (Storme et al., 2013). Whilst 

technology can offer some compromise for those unable to travel, it is not perceived as a 

sufficient replacement (Cohen et al., 2019). Travelling for work can be a challenge for parents, 

and relocating for work even more so (Cohen et al., 2019). Analysis of men and women who 

travel for work found that not only do men travel more than women generally, but men who 

live with their partners or spouses travel more than men who live alone (Gustafson, 2006). 
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2.15. The value of role models to career progression 

 

Some of the explanation of the leaky pipeline is focused on lack of visibility. Lack of visible, 

female role models in senior positions is thought to impact career ambition for those further 

down the leaky pipeline – “you can’t be what you can’t see” (Cordonnier et al., 2019). More 

than a visible presence, role models can also be defined according to the three types of role 

models Morgenroth et al. (2015) identified in their Motivational Theory of Role Modelling: 

Behavioural role models who demonstrate how to perform a skills or achieve a goal, role 

models who are representations of the possible by demonstrating that a goal is achievable, and 

inspirational role models who make a goal desirable. Within the Motivational Theory of Role 

Modelling, role aspirants’ personal agency to think and act is emphasised (Hu et al., 2020). 

The effectiveness of a role model on the role aspirant’s goal achievement is the result of a 

dynamic relationship that includes the role aspirants’ learning process (Morgenroth et al., 

2015). The dynamic aspect of this relationship has often been neglected in literature discussing 

role models in education but is supported by social-cognitive and observational learning 

theories (Ahn et al., 2020). 

Pell (1996) argues that evidence of providing role models alone is an ineffective way 

to address the leaky pipeline, but despite the lack of evidence, the value of role models is 

repeated enough for role model based interventions to be included in programs for women in 

STEM.  The literature indicates that in many and small ways, role models have an impact on 

decision making relevant to career development and progression. Longitudinal research has 

found small effects of having visible, female role models in upper secondary education on 

student attainment (Nixon & Robinson, 1999). Porter and Serra (2020) found that exposing 

students in introductory classes to successful and charismatic female role models increased the 

students’ likelihood to choose further studies in those subject by 8%. In addition to having an 
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impact on gender, role models have been identified as important to other demographic groups, 

such as socioeconomic status. For example, Psychology students with high socioeconomic 

status report being more influenced by role models than students with low socioeconomic status 

(Parent & Oliver, 2005).  

 

2.16. The value of mentors to career progression 

 

According to Baugh and Sullivan (2005), mentoring in organisations has changed over time, 

reflecting changes in organisations and careers. Early descriptions often refer to a hierarchical 

dyad between a superior mentor and their mentee, or protégé, which reflected a long-term 

relationship, and that these relationships occurred relatively infrequently. In these 

relationships, the success was often measured by the objective career success of the mentees 

(Dougherty & Dreher, 2007). Such early representations of mentoring have also informed 

theories of learning and career development, such as community of practice (Lave & Wenger, 

1991). In this theory, a fully integrated member of the community of practice mentors and 

supports junior members who start with a more peripheral position, but through mentoring 

becomes more involved in the central operations of this community (Mayer et al., 2017; 

Wenger, 1998). More recently, mentoring has followed the changing nature of career 

development, and reflects mentors from a range of positions from immediate and remote 

superiors and peers, and sometimes subordinates, and also to become more common (Baugh & 

Sullivan, 2005). 

According to Eby (1997), mentoring offers value across two dimensions: The form of 

the relationship, and by developing skills through the mentoring experience. However, 

Ramaswami et al. (2010) argue that the different levels of power and influence mentors in 

established and senior careers hold also contributes to mentees’ careers through signalling their 
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affiliation to their mentors. Mentoring is also interpreted as valuable for the social capital it 

increases: Social capital defined as “the aggregate of the actual or potential resources which 

are linked to possession of a durable network of more or less institutionalised relationships of 

mutual acquaintance and recognition” (Bourdieu, 1986 p. 248). When women have 

relationships to individuals, groups or networks, the social capital in these relationships can 

open up information channels, and set important norms (Coleman, 1988). Having access to 

more social capital through a good is associated with retention (Pham et al., 2019) career 

progression, such as increased probability of women securing leadership positions, even after 

controlling for leadership qualifications (Yang et al., 2019). When the social networks in 

STEM research and academia have traditionally been referred to as ‘boys club’, women’s 

career progression is impacted because they do not have access to the same amount of social 

capital as their male colleagues (Barnard et al., 2010; Benckert & Staberg, 2000)  

When the mentoring relationship is good, it can produce beneficial career outcomes to 

both the mentor and mentee, as well as benefiting the employing organisation(s) (Baugh & 

Sullivan, 2005; Dworkin et al., 2012). For example, mentees when compared to peers who did 

not have access to mentoring were less likely to leave their employing organisation, more likely 

to be promoted, and more likely to win research grants (Gardiner et al., 2007). People who are 

positioned in mentoring roles, for example former early career supervisors or other influential 

colleagues from an individual’s own discipline, have also been identified as important sources 

of informal academic leadership (Bolden et al., 2012). However, larger analyses show that 

effectiveness of mentoring is more varied, and highlight gender differences. Meta-analysis of 

career benefits for protégés found that protégés benefit more from mentoring in the form of 

subjective career outcomes, such as job satisfaction or turnover intention, than objective career 

outcomes, such as compensation or promotion (Allen et al., 2004). In a meta-analysis of gender 

differences in mentor and mentees, male mentees reported receiving less psychosocial support 
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than female mentees (O’Brien et al., 2010). Men were also more likely to act as mentors, and 

reported providing more career development than female mentors, who were more likely to 

report giving more psychosocial support than male mentors (O’Brien et al., 2010).  

Reviews of mentoring models, primarily the hierarchical dyad between the senior 

mentor and their junior mentee but also the less common model of peer-to-peer mentoring, 

have found that women in STEM subjects report small but consistent effects for subjective and 

objective career outcomes for female mentees (Farkas et al., 2019). However, these are largely 

directed at early career researchers and academics, and there is a lack of evidence-based 

literature directed at women in STEM who have reached mid or senior career stages. There is 

a lack of evidence-based literature directed at women in STEM who have reached mid or senior 

career stages. There is also a lack of research on the impact of informal mentoring rather than 

formally arranged mentoring, which are conceptually different (Srivastava, 2015).  

 

2.17. Intersectionality 

 

In 1991, Professor Kimberlé Crenshaw used ‘intersectionality’ as a way to describe the effect 

of combined disadvantaged backgrounds. For example, being a parent and being a woman have 

their own separate disadvantages for recruitment, retention and progression in academia, but 

together, at the intersection where these factors meet, particularly vulnerable factors that are 

more powerful when they come together. Crenshaw’s typical example is that organisations 

might have policies for race discrimination and separate policies for gender discrimination, 

being a Black woman means there are shared qualities between both these groups that are not 

shared by all members of either group, but make the intersection extra vulnerable (Crenshaw, 

1991). For example, in the 2020 Equality in Higher Education report which is based on the data 

given by institutions applying for Athena Swan (Advance HE, 2020a), 14.8% of the White men 
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who work in academia are Professors. Counting Black, Asian, and Minority Ethnic (BAME) 

people who work on academic contracts, 8.3% of BAME men and 3.4% of BAME women are 

Professors, showing the extra vulnerable demographic that is met in the intersection of two 

underrepresented groups. Similar data for Black people show 2.1% of Black women and 4.4% 

of Black men who work on academic contracts in the UK are Professors. The same report also 

describes that of the disabled people who work in STEM, only 8.5% work full-time and 5.7% 

work part-time as Professors (Advance HE, 2020a). These numbers demonstrate that the leaky 

pipeline as a metaphor for problems in career progression is not exclusive to women generally, 

but also apply to other underrepresented groups.  

 For students in STEM subjects more than non-STEM subjects, cultural capital has been 

identified to influence career choices. For example, Xu (2017) found that STEM students from 

high family income backgrounds were more likely to choose a job closely related to their 

postgraduate degree than similar students from lower family income background. Girls in the 

UK who go to independent (private), single-sex schools are four times more likely to choose 

Physics at A-levels than girls who attend mixed, state-funded schools (Institute of Physics, 

2005).  

 

2.18. Large scale efforts to address gender inequality 

 

In 2003, Norway became the first country to mandate by law a gender quota of 40% 

representation of each gender on the executive board of all publicly limited companies (Yang 

et al., 2019). Research on the impact of this have found mixed results of the effectiveness on 

gender equality in top positions. There were initial concerns expressed about such a policy not 

being possible to implement because there would not be enough qualified women to take up 

these positions, but this did not turn out to be a problem. In fact, research comparing women 
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who filled board positions before and after the gender quota showed that new board seats were 

filled by women who were observationally better qualified, indicating that there have been 

untapped resources of women who have not had opportunities to contribute to positions they 

have been qualified for (Bertrand et al., 2019). However, research on the impact of this law has 

found that although the reform increased female representation of the top five percentile of the 

highest earners, there has been little evidence of a trickle-down effect of increased female 

representation in other top positions or overall improvement in the gender pay gap (Bertrand 

et al., 2019; Geys & Sørensen, 2019). Rather than indicating that gender quotas do not work, 

the researchers concluded that national level support in the shape of policy and law can make 

an important difference, but the different organisations also need to create change and support 

at all levels where there are gender disparities (Geys & Sørensen, 2019). 

Universities and research institutions in the UK, Ireland, and Australia have the 

incentive of gaining Athena Swan awards in bronze, silver, or gold by identifying areas for 

positive action, and setting and achieving their gender equality objectives (Advance HE, 

2020a). Research active staff in the UK have had the incentive of committing to gender equality 

through Athena Swan through some of the STEM funding bodies setting requirements to have 

a minimum of silver Athena Swan award (Gregory-Smith, 2015), but this has since been 

withdrawn and replaced with a criteria for a general statement supporting equality, diversity, 

and inclusion (Department for Business, Energy & Industrial Strategy, & Department for 

Education, 2020).  

In the 15 years since Athena Swan was set up (Equality Challenge Unit, 2015), there 

have been mixed reviews, with strong opinions for and against. Growing from ten members in 

2005 to 140 institutions in 2017 (Rosser et al., 2019), the Athena Swan website claims 93% of 

the Athena Swan Champions believed the charter had a positive impact on gender issues in 

their institute, university, or department (Advance HE, 2020b). Numerous initiatives have been 
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set up to support early career researchers, career progression for women, and emphasis on 

senior leadership’s support to implement gender equality changes (Barnard, 2017). Through 

asking for self-assessment of the different departments’ or institutions’ needs (Advance HE, 

2020b), Athena Swan has helped create important benchmark data, and guide the many 

applications implement their organisational change processes become more likely to succeed 

because they have a foundation of evidence-based practice (Hamer & Collinson, 2005). UK 

Institutions who have won Athena Swan awards, particularly silver and gold, had higher female 

representation of managerial leaders and non-managerial Professors than institutions not in the 

charter (Xiao et al., 2020). Measuring perceptions of impact, Athena Swan charters have 

resulted in increased perceptions of career support, better appreciation for caring 

responsibilities (Ovseiko et al., 2017), increased perceptions of being valued for the 

university’s wellbeing (Howe-Walsh et al., 2016), and a more positive culture (Ovseiko et al., 

2019). 

 Efforts to change institutional policies, practices and cultures in order to improve 

gender equality, such as through Athena Swan, have been criticised for achieving moderate or 

limited success, and landing people who are already in minorities with the substantial workload 

that is involved in applying for the Athena Swan awards (Tzanakou & Pearce, 2019). Local 

departments that have implemented policies and practices to improve gender equity through 

Athena Swan have also reported that these have been undermined by wider organisational 

practices, and even national policies (Caffrey et al. 2016).  

Given women’s low representation in senior positions, there is a reliance on male allies 

to support and champion change for an underrepresented group they are not members of. 

Although there are many anecdotal stories of excellent male allies, research has found that 

overall, men and women have different perceptions of the gender bias operating in research 

institutions. Specifically, men are more likely to believe that men and women are treated 
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equally, more confident in knowing who to approach about gender equality concerns, and more 

likely to perceive local departments as more responsive to and do more to promote gender 

equality (García-Gonzàlez et al., 2019). Maurer (2010) argues that the right to veto in 

individuals from university leadership can form a powerful potential barrier to implementing 

equality, diversity and inclusion policies because university leadership and research politics 

operate independently to gender issues and can use their veto powers to block implementation 

of new policies and practices to address gender inequalities.  

 These larger efforts to address gender equality in organisations highlight the complex 

and dynamic factors involved in creating and sustaining the leaky pipeline. As predicted by the 

Social Cognitive Career Theory (Lent et al., 1994), a number of individual and organisational 

factors are involved in explaining why some progress to higher levels of academic careers than 

others. These are likely to include academic promotional systems, organisational culture, 

ambition, biases in teaching, research, publication and funding, work-life balance, and role 

models and mentors. The nuances of how these together are experienced by the 

underrepresented group of women who work in STEM subjects in UK academia are less 

understood by the current literature. In particular, there is a need for in depth primary evidence 

of how individual and organisational factors work together to explain the gender disparities in 

career progression in STEM, especially women’s underrepresentation in progression to 

Professor or other senior academic positions. As outlined by the leaky pipeline, women are 

disproportionately less likely to achieve Professor status in STEM subjects. Where the 

literature is scarce, exploring the experiences of women who have achieved this can offer great 

insight into the dynamic set of factors involved, including facilitating factors as well as barriers.  
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2.19. Research question  

 

The leaky pipeline metaphor describes the issues of recruitment, retention and progression of 

women in academic STEM careers. However, some women do progress to Professor. Of the 

different theoretical frameworks, Social Cognitive Career Theory (Lent et al, 1994; 2002) is 

the most plausible explanation of why some careers do progress, emphasising contextual and 

organisational factors. Women face stereotypical gender expectations and biases at all career 

levels. Rather than highlighting specific career points as vulnerable, the overall literature 

outline persistent biases against women in professional networking, and judgements of 

women’s teaching, grant bids, and publications. However, there is a need for a deeper level 

exploration into which factors or combination of factors are most important to successful career 

progression, as identified by women who have been recruited, retained, and progressed to 

Professor in STEM. Quantitative research has offered important contributions by for example 

identifying the leaky pipeline problem and important gender differences in success rates, for 

example in career progression or grant bids. However, a qualitative approach has the advantage 

of investigating how women who did become Professors in STEM subject understand their 

career progression to Professor. This approach could reveal which among many factors in the 

individuals and their relevant organisations are most important to successful career 

progression, and potentially relationships between such factors. The research question for this 

thesis is:  

 

What individual and organisational factors contribute to UK based women in STEM achieving 

Professor status?  
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2.20. Defining gender 

 

One of the key assumptions in the literature is that there is an agreement that women are 

women, women make up one half of a gender binary, and that there is generally not a need to 

define or measure this further (Cameron & Stinson, 2019). For example, in reviews of gender 

disparities in authorships or research funding, gender identity is often assumed from first name 

or deduced from pictures on online profiles (e.g. Schroeder et al., 2013; West et al., 2013), or 

no method of identifying gender disclosed at all (e.g. Symonds et al., 2006; Holliday et al., 

2014). This is problematic for people who identify as gender non-binary (including gender non-

confirming, gender queer, agender, or gender-fluid; American Psychological Association 

[APA], 2020) or transgender (i.e. individuals whose gender identity does not align with their 

sex assigned at birth; APA, 2020), names that could be gender neutral, such as Sam or Alex, 

and for authors who have presented as a different gender before transitioning. Most of the 

gender disparity in funding specific to the UK is based on the largest UK research funder: UK 

Research and Innovation. UK Research and Innovation collect their gender diversity data from 

the Je-S portal used in the application process, which limits response options to ‘male’, 

‘female’, or ‘not disclosed’ (Engineering and Physical Sciences Research Council, 2020). This 

limits options for anyone who is intersex or identifies outside the traditional gender binary.   

Cameron and Stinson (2019) also argue that relying on binary measures of sex or gender 

violates Psychology’s ethical principles of harm avoidance, integrity, and respect, as well as 

threatens the validity of Psychological research through misclassifying the part of the 

population that identifies outside the gender binary. Although there is a great need for more 

thorough measure of gender identity in the general UK population and academia, when the UK 

Government Equality Office surveyed 108,100 individuals aged 16 or over, 6.9% indicated 
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they were gender non-binary and 13% as transgender (Government Equalities Office, 2019). 

This is a significant population proportion to potentially misclassify in research. 

Recognising the limitations of the literature, this research will use the definitions from 

Hyde et al. (2018), where sex refers to ‘biological systems involving the X and Y chromosome, 

pre- and post-natal sexual differentiation, and hormones that influence sexual differentiation of 

the external genitals, which in turn serve as the basis for sex assigned at birth’ (Hyde et al., 

2018, p. 172). Gender is used to refer to ‘sociocultural systems that include norms and 

expectations for males and females, which vary as a function of intersections with other factors, 

as well as psychological processes such as identity, femininity, masculinity, and gender-

conformity and nonconformity’ (Hyde et al., 2018, p. 172). When this research use words such 

as ‘male’, ‘female’, ‘man’, or ‘woman’, this refers to gender rather than sex, and recognise 

gender identity beyond the cisgender binary.  
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Chapter 3. Method 

 

3.1. Participants  

 

The sample for this study consisted of 71 UK based female Professors in STEM. STEM subject 

are defined using HESA’s JACS 3.0 subject codes (Higher Education Statistics Agency 

[HESA], 2018): Medicine & Dentistry, Subjects allied to Medicine, Biological sciences, 

Veterinary science, Agriculture & related subjects, Physical sciences, Mathematical sciences, 

Computer science, and Engineering and Technology (for a more detailed breakdown of the 

JACS principal subjects, see Appendix A). Anyone who identified as a woman and who had 

full Professor in their contract at the time of the interview were eligible to be interviewed. This 

included Visiting Professors, active Emeritus Professors, women who held Professor titles but 

had taken on other jobs, for example in Deanery or central university management, and 

Professors who worked for other employers than universities, for example research institutes. 

The Professors were located at 32 different universities and research institutes across the UK. 

All Professors were employed in the UK, though the sample included migrant workers, giving 

a good representation of the international nature of academia in the UK. For further summarised 

breakdown of participant demographic and career progression information, please see Table 

3.1.  
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Table 3.1 

Demographic and summarised career progress information of the interviewed Professor, 

measured in percentages.  

Demographic characteristic  % 

Born in the UK   

 Yes 70.4 

 No 29.6 

Current position   

 Professor 76.1 

 Emeritus Professor 1.4 

 Head of Department/Institute 14.1 

 Associate Dean 1.4 

 Deputy Dean 2.7 

 Dean 1.4 

 Pro Vice Chancellor 1.4 

Same university for UG and PhD   

 Yes 60.8 

 No 32.4 

Current university   

 Pre-92 university 83.8 

 Post-92 university 8.1 

 Research institute 2.7 

Current contract   

 Full-time 88.7 

 Part-time 11.3 
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Table 3.1 cont. 

Demographic characteristic  % 

Relocated for new job(s)   

 Yes 71.8 

 No 28.2 

Internal or external promotion to 

Professor 
  

 Internal 88.7 

 External 11.3 

Number of applications made for 

Professorial promotion 
  

 1 time 86.8 

 2 times 7.4 

 3 times or more  5.9 

Career path   

 Only research 6.8 

 
Research first, then mixed 

research and teaching 
71.6 

 
Teaching first, then mixed 

research and teaching 
4.1 

 Mixed research and teaching 12.2 

 Leadership 1.4 

Worked in industry   

 Yes 40.5 

 No 55.4 

Percentages not adding up to 100% are due to missing or redacted responses. 

 

3.2. Recruitment 

 

The recruitment strategy consisted of a mix of direct outreach directly from the researcher, 

through individuals or networks, and snowballing. Initially, participants were recruited through 

identifying female Professors from staff profiles or lists of new Professors from university 

websites. Invitations were also forwarded by other individuals to female STEM Professors they 



52 

 

knew, or to networks such as the STEM Ambassador HUB West Midlands, and the Advance 

HE Aurora leadership initiatives. Business cards were made for this study, including contact 

details and a message asking to get in touch with female Professors in STEM. These were left 

at conferences, and with people who have mentioned knowing someone who fit the criteria and 

might want to take part. Social media was also used and generated the most interest. A message 

was posted on Twitter and LinkedIn, asking to get in touch with UK based female Professors 

in STEM for a one hour interview, including contact details. The Twitter post (see Figure 3.1) 

was especially important in reaching potential participants directly, or indirectly through 

reaching others who nominated female STEM Professors they knew. A large portion of the 

Professors were recruited through snowball sampling by Professors who took part, or 

nominated by Professors who had been approached but were unavailable to be interviewed.  
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Figure 3.1 

Screenshot of the tweet that was particularly effective in recruiting participants 

 

 

 

 

 

 

 

 

 

 

 

 

When discussing sample size, the literature often highlights that saturation is reached when no 

new data that addresses the research question is offered by continued interviews (Guest et al., 

2020). Professor Kathleen Eisenhardt’s influential paper from 1989 argue that “while there is 

no ideal number of cases, a number between 4 and 10 cases usually works well.” (Eisenhardt, 

1989, p. 545). Later, 12 interviews were suggested as the saturation point for thematic analysis 

(Guest et al., 2006). One of the problems with the saturation debate is the lack of consistent 

understanding of how to operationalise ‘saturation’ (Guest et al., 2006; Hennink et al., 2017). 
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Definitions of saturation in qualitative research are varied, ranging from obtaining the most 

salient items in a set of qualitative interviews (Weller et al., 2018), when the data offer no new 

codes (Majid et al., 2018), when the data does not lead to new themes, or a mix of all (Francis 

et al., 2009). Saturation has also been defined differently within different qualitative 

methodologies (Fusch & Ness, 2015), and between inductive and deductive approaches (Coyne, 

1997). Braun and Clarke (2019a) argue that the concept of saturation stem from quantitative 

methodology, where the data can be explored or excavated until there is nothing left to discover. 

This is incompatible with the values and assumptions of their reflexive thematic analysis, which 

emphasises the active engagement of the researcher(s) in sculpting the data into analysis 

through their interpretations and understanding rather than excavating a more objective truth 

that is ready to be discovered by anyone who has the right tools (Braun & Clarke, 2013; 2019a). 

When collecting and analysing the data in this study, the large and diverse sample yielded 

breadth and depth experiences and insights, which allowed for thorough engagement and 

analysis. 

 

3.3. Data collection 

 

As highlighted in the literature review, few women in STEM subjects progress to Professor, 

and there is a knowledge gap in which factors are most important in the career progression of 

women who have obtained the Professor title. In order to explore which factors such women 

believed to be most important, the problem-centred expert interview style (Döringer, 2020) was 

selected for this research. The female Professors are understood as experts on this topic because 

of the specialist knowledge they hold (Gläser & Laudel, 2009). Talking to experts in research 

exploring new ground not covered by literature can be more efficient and concentrated method 

than participant observation and questionnaires (Bogner et al., 2009). Data was collected over 
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a four month period, between end of July 2018 and end of November 2018. All the interviews 

were conducted as one-to-one semi-structured interviews, as is common practice for expert 

interviews (Flick, 2014). This structure allowed the researcher to maintain some rigour, while 

also being flexible enough to follow up specific responses and modify questions where needed 

(Segal et al., 2006).  

The interviews took place mainly in the Professors’ offices, or in other private locations. 

In preparation for this, risk assessment (“Lone Worker Policy”) was completed for travel and 

working off campus (see Appendix B). Each interview was recorded on a Dictaphone and on a 

Dictaphone app on a smartphone as back-up. In order to accommodate for participants who 

might be hard of hearing or have visual impairments, the questions were set out in large font on 

a PowerPoint presentation on an iPad. This also allowed the participants to exercise more 

control of the interview by regulating the pace, and helped as a reminder of the questions if the 

participants went on a tangent when answering particularly broad, open-ended questions.  

 The literature specific to why women succeed in STEM in the UK, especially in 

academia, is sparse. In order to fill in gaps between the literature review at the time and 

examples of good practice less available in openly accessible formats, the researcher conducted 

two informal interviews with individuals who had been involved in achieving Gold Athena 

SWAN awards for their institutions or departments. These informal interviews did not 

contribute to the analysis, but ensured trustworthiness in the literature review and in turn the 

interview questions through validating the relevance of the outlined protocol at the time, and 

indicating gaps in the literature that would be important to address in the formal interviews. It 

was especially useful to learn more about what had been identified as important individual and 

organisational factors in of organisational change processes aimed at improving gender 

inequality in STEM subjects. 
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The first five interviews were intended as pilot interviews, as means of testing the 

protocol and questions (Appendix C) for coverage and relevance, (Kallio et al., 2016) evaluate 

the research ethics, (van Wijk & Harrison, 2013) and the researcher’s ability to conduct the 

interviews (Chenail, 2009). After conducting and transcribing the first five interviews, it was 

not deemed necessary to add prompts or change the phrasing or order of the questions, make 

amendments to the ethical considerations, and the researcher seemed sufficiently proficient at 

conducting interviews. The flexible nature of the semi-structured interviews let the participants 

tell their story in a way that felt natural to them (Galletta, 2013).  Participants had the 

opportunity to view the protocol before the interview if they wished. Eight Professors made use 

of this opportunity, and more requested further information about anonymity and 

confidentiality before they agreed to take part. All the interviews were done face to face, except 

for three, which were conducted by video call in order to afford more flexibility for the 

participants’ busy schedules. Although online video interviews cannot replace face to face 

interviews, they stand as viable alternative or complimentary tool for data collection (Lo Iacono 

et al., 2016). Online video interview formats have been argued as a valid format that can and 

should be considered as a viable option for data collection (Nehl et al., 2015).  

 

3.4. Ethical considerations 

 

This study received ethical approval from the Faculty Ethics Panel of the Faculty of Education, 

Health, and Wellbeing at the University of Wolverhampton (see Appendix D). Recordings of 

the interviews are stored on a private, secure, password protected, and off-line server.  

 Before taking part in the study, the Professors were given an information sheet 

(Appendix E) that contained details regarding the purpose of the study, what taking parts 

involve, right to withdrawal, details of confidentiality and data storage, and contact details for 
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the researcher, Director of Studies, and the University of Wolverhampton GDPR account. Some 

participants asked to see this in advance of the interview, in which case it was sent 

electronically. The details regarding what taking part in the study involves, anonymisation and 

right to withdraw were verbally repeated before the participants were given the consent form 

(Appendix F) to sign. At the end of the interview, all participants were given a debrief sheet 

(Appendix G) which summaries the purpose of the study, offer of seeing the results at the end 

of the study, and contact details for the researcher. 

Protecting participants’ names by providing pseudonyms is common method preserving 

anonymity in Psychological research (American Psychological Association [APA], 2020). 

However, the need to protect identifying information for this sample needs to go beyond 

pseudonyms. Information from research outputs or involvement in groups such as named 

committees or professional bodies could give away the identity of the Professors. This is 

especially pertinent to this sample, as there are so few female Professors in STEM in the UK, 

and part of their role is having a visible and often international profile. The Professors could 

potentially be recognised by people who know them, but also through online searches. In order 

to preserve the anonymity of the Professors, interview transcriptions were anonymised. This 

includes participants’ names, current position, field of study, specialism, as well as any regions, 

other universities, organisations, professional bodies, or named individuals including their 

affiliations, fields of study and specialist topics. All participants were given pseudonyms, 

named after famous women in science. Universities and subject names were numbered in the 

order they appeared in the interview, such as “Pre-92 university 1”, “STEM subject 2,” or 

“STEM subject 2, specialist area 1”. Timelines were also aimed to be ambiguous where 

possible, for example to avoid revealing the age of the participants’ children or specific time of 

appointment to new roles.  
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3.5. Epistemology and ontology 

 

Although feminism had a strong influence on the literature review and defining the research 

question, critical realism is the epistemology chosen for this study.  Critical realism as a 

framework has been in previous research to support the design and implementation of 

interventions in important feminist debates (Gunnarsson et al., 2016). Feminist epistemologies 

have often explicitly or implicitly been based on interpretivist assumptions, which includes 

ontological assumptions that there is no one objective reality (Parr, 2013), but instead that 

knowledge is partial and full representation of voices and experiences are impossible to achieve 

(Landman, 2006). As raised by Parr (2006), this has been criticised for being paralysing for 

research intended to impact social and political change, because if one voice or version of events 

is equal to all others, there can be no advances in knowledge. In turn, this significantly limits 

the contribution of normative and policy orientated research.  

Positivism and constructivism are often highlighted as two very different research 

paradigms (Lyncoln et al., 2011). Positivist research is often quantitative, relies on deductive 

testing of theory and hypotheses (Bahari, 2010), and is based on objective ontology – reality 

exists in the external world, and exists independently to individual perceptions and beliefs 

(Hudson & Ozanne, 1988). Constructivist research is usually qualitative, based on interpretivist 

epistemology (Bahari, 2010), and works under subjective ontological assumptions of reality 

being constructed and created by individuals to help them make sense of their worlds (Hudson 

& Ozanne, 1988). Positioned between the positivist and constructivist paradigms, research 

using critical realism presents ontological descriptions of reality based on observed and 

interpreted experiences (Wynn & Williams, 2012). Whilst acknowledging that attempts to 

determine the nature of the social world is fallible, critical realism is also critical of the view 

that fixed philosophical first principles that guarantee certainty (Scott, 2005). Critical realism 
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acknowledges individuals’ sense making of their experiences as a product of the broader social 

context (Houston, 2001). The overall aim of critical realism is to explain the mechanism that 

generates a certain event more than seeking to predict future events or understand the social or 

cultural meanings behind events (Wynn & Williams, 2012). In terms of doing social research 

generally, this means that the effects we observe cannot be understood in isolation from their 

environment (O’Mahoney & Vincent, 2014). Specifically for this research, reflexive thematic 

analysis in the context of critical realism can be used to uncover female STEM Professors’ 

understanding of their career progression in their wider organisational context (Braun & Clarke, 

2006).  

 

3.6. Data analysis 

 

The data was analysed using inductive and reflexive thematic analysis (Braun & Clarke, 2013, 

2019b, 2020b). Thematic analysis can be used across epistemologies and research questions, 

and when performed with rigour, thematic analysis can produce trustworthy and insightful 

findings (Braun & Clarke, 2006; Nowell et al., 2017). Other analyses were considered, such as 

Interpretative Phenomenological Analysis (IPA), grounded theory, and discourse analysis. IPA 

would support the research in understanding how a group of different female Professors in 

STEM have made sense of their career progression, but is less suitable for achieving the 

research aim as this analysis emphasises individual participants’ experiences rather than 

broader experiences by a group (Peitkiewicz & Smith, 2014). This research is based on a 

theoretic framework – the Social Cognitive Career Theory (Lent et al., 1994). Whilst Social 

Cognitive Career Theory offers a general framework that considers career progression as a 

dynamic process involving internal and external factors, there is little evidence currently 

available that explains why some groups of people are underrepresented in career progression, 
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why women is one of these groups, or why STEM subjects are more vulnerable to gender 

disparities in career progression. Because the aim of this research is to add evidence-based 

information about individual and organisational factors to practice and the Social Cognitive 

Career Theory and inform future research and practice rather than focus on social processes or 

develop a new theory (Heath & Cowley, 2004), reflexive thematic analysis is better suited 

(Braun & Clarke, 2020a) than Grounded Theory (Glaser & Strauss, 1967). Discourse analysis, 

which emphasises how the social world including subjects and objects are constituted in 

discourses (Jørgensen & Phillips, 2002), would also be less suited to meeting this research 

objective. Compared to all these, thematic analysis holds theoretical flexibility and ability to 

detect patterns across a big data set that can answer the research question (Braun & Clarke, 

2020a).  

However, thematic analysis is not a singular method, but is a flexible method that allows 

for different approaches and different epistemologies. Braun and Clarke (2021) distinguish 

between three main forms of thematic analysis: Reflexive thematic analysis, coding reliability 

thematic analysis, and codebook thematic analysis. These have in common that they are more 

identified as techniques or methods rather than methodologies, but take different 

epistemological positions, and set different goals (Braun & Clarke, 2019b). Thematic analysis 

that focuses on codebook reliability, emphasises consistency among different coders in 

generating codes and themes, often in a deductive approach following the scientific method 

(Terry et al., 2017). As a contract, reflexive thematic analysis approaches are fully embedded 

within the qualitative paradigm, sometimes referred to as Big Q, and values the subjective input 

from the researcher, who through immersion and interpretation can identify and develop themes 

as central organising concepts (Braun & Clarke, 2021). Codebook thematic analysis uses a more 

structured approach to coding (Braun & Clarke, 2020a) and holds flexibility to bend towards 

either inductive or deductive approaches (King et al., 2018).  
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As the assumptions about reliability in the coding reliability and codebook approaches 

to thematic analysis (Terry et al., 2017) would conflict with the epistemology of this specific 

qualitative research, reflexive thematic analysis supports the aim of capturing how a large and 

diverse sample of female Professors in STEM make sense of their career progression in the 

social and organisational contexts of academic and research careers (Braun & Clarke, 2020a).  

The reflexive thematic analysis followed Braun and Clarke’s (2006; 2019b) six 

recommended steps: familiarisation with data, generating initial codes, generating initial 

themes, reviewing themes, defining and naming themes, and producing the report. The 

researcher conducted and transcribed the interviews as part of the process of emersion into the 

data, which also helped established trustworthiness through prolonged engagement with data 

(Nowell et al., 2017). The total 71 interviews made up 1,664 pages, and 550,086 words, and 

were transcribed verbatim using the software Express Scribe Pro with an Infinity Foot Control 

transcription pedal, and Microsoft Word. One of the most common ways to maintain the 

scientific rigour to qualitative research is member check – returning the interview or analysed 

data to the participant for verification (Birt et al., 2016), which is used to validate, verify, or 

assess the trustworthiness of qualitative results (Doyle, 2007). All participants in this study 

received a copy of their transcript as soon as it was ready, except four who had explicitly asked 

not to see theirs.  

NVivo version 12 was used for the coding stage. As recommended for reflexive 

thematic analysis, complete coding was performed, meaning all data that answered the research 

question was coded (Braun & Clarke, 2013). The interviews were coded predominantly with a 

deductive, theory driven approach rather than an inductive, data driven approach. This analysis 

was supported by the Social Cognitive Career Theory (Lent & Brown, 2006; 2013; 2019), 

which provided the lens through which the codes were generated. Data specific to sensemaking 

and experiences around individual and other contextual, organisational factors relating to 
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successful career progression to Professor was the most important to the process of generating 

codes as analytical outputs (Braun & Clarke, 2021). However, as Braun and Clarke (2012) 

argue, it is impossible to be purely inductive or deductive, as researchers always bring 

something to the interpretation, and evidence based literature on the chosen topic informs our 

understanding and interpretations as researchers.  

Transporting the codes to Microsoft Excel for identifying, reviewing, defining, and 

naming themes as central organising topics was chosen in order to maintain the flexible and 

dynamic nature of Thematic analysis (Braun and Clarke, 2013; Clarke & Braun, 2018). After 

identifying and (draft) naming the subthemes, the subthemes were printed out, appraised and 

re-appraised before they were combined into central organising concepts. The themes were 

written up in the final report using primarily the illustrative approach based on semantic coding, 

but as Braun and Clarke (2013; 2021) suggest, the illustrative approach combined with the 

latent approach can move the analysis from initially describing beginnings to more 

interpretative endings. As the themes were written up, they were also continually reviewed, 

redefined, and renamed.  

 

3.7. Trustworthiness 

 

Some of the traditional criticisms and limitations of qualitative research are lack of rigour and 

the potential for impressionistic and biased results (Mackieson et al., 2018). Criteria for rigour 

has been criticised as limiting for qualitative researchers, even counterproductive when used 

overzealously (Barbour, 2001). However, Smith and McGannon (2017) argue that some criteria 

for rigour are less suited to specific methodological, epistemological or ontological assumptions 

than others. For example, inter-rater reliability in coding (Castleberry & Nolen, 2018) and 

measuring saturation for validity (Ando et al., 2014) are important in codebook thematic 
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analysis, but these conflict with the assumptions of reflexive thematic analysis discussed above. 

Striving to measure objective measures of reliability and validity would also be incompatible 

in a critical realist epistemology, where data gathered in research reflects a transitive dimension 

of knowledge based on observations, senses and experiences that are independent to the more 

objective reality of the world (Wynn & Williams, 2012).  Instead, different tools and techniques 

for evaluating the quality of the thematic analysis that have been utilised, including reflexive 

journal, audit trails, member check, and research meetings at each of the six steps of reflexive 

thematic analysis (Braun & Clarke, 2006) to check and discuss decisions and interpretations.  

Keeping a reflexive journal to log and keep self-critical about ideas and understandings 

of the data and decisions made through the different processes of data collection, transcription, 

coding, analysis, write-up, and re-analysis and re-write-up was an essential tool for developing 

understanding of the data (Nowell et al., 2017). The reflexive journal also worked as an 

important tool in improving trustworthiness in this part of the research process through detailing 

my own subjective experiences as a researcher (Braun & Clarke, 2020b), reflections on biases 

and interpretations when learning information where the researcher held pre-existing 

knowledge, and working to remain critical and analytical where pre-existing knowledge was 

lacking (Curtin & Fossey 2007), and as a tool for audit trail (Nowell et al., 2017) used at the 

regular meetings.  

Having meetings at each of Braun and Clarke’s six stages of reflexive thematic analysis 

where confirmability and the audit trail was checked supported trustworthiness (Carcary, 2009). 

These regular meetings also supported trustworthiness through peer debriefing, as a great 

opportunity to detect and address inappropriate subjectivity, evaluate methodological rigour, 

and guard against interpretations in codes or themes not supported by the data (McBrien, 2008).  
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 When coding, a consistent approach was used through the NVivo software and a focus 

on selecting data that answered the research question in order to ensure trustworthiness in 

coding (Nowell, 2017). This was further addressed by discussing decisions, approaches, and 

interpretations with the supervisory team (Nowell et al., 2017). In particular, the pursuit of early 

confirmability, that the interpretations are rooted in the data (Elliot et al., 1999) and not results 

of biased assumptions or poor analysis (Hamberg et al., 1994), was an important part of these 

meetings, and continued to be included in meetings about the analysis and writing up.  

Continuing to keep the reflexive journal both for researcher reflections, reflexivity, and 

for logging decisions made in the process of identifying themes and subthemes in combination 

with supervisor meetings was essential in ensuring credibility in the research process (Morrow, 

2005). The meetings and formal feedback from the supervisory were important in all stages of 

the reflexive thematic analysis, but particularly during the writing up stage, where the team 

discussed and checked in detail that the themes were sufficiently realised and analysed in depth 

(Braun & Clarke, 2006). The same tools for trustworthiness were used for the final report. 

Whilst member check with a small sample of available Professors who represented different 

characteristics of the collective sample is often recommended for the final results (Birt et al., 

2016), Smith and McGannon (2017) argue that is problematic for several reasons. Different 

individuals taking part in member checking might disagree with each other, and it can be 

difficult to verify that the individuals have faithfully engaged in member checking or 

understood the results.  Instead, we have followed the recommendation of Smith and 

McGannon (2017) and sought member reflections on the final results, which is less focused on 

finding the hidden truth or reality in the data and more aimed towards exploring gaps in the 

results or interpretations of the findings. Member reflections of the results did not change the 

results or the interpretations. The most novel contribution from the individuals taking part in 

member reflections was statements such as “I thought I was the only one who felt like this”, 
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which validates the importance of the research but did not change the themes or the 

interpretations of the themes.  

 

3.8. Reflexivity and positionality 

 

As an early career researcher, my positionality compared to the participants’ experience in 

relation to the research question is removed. Although not being a UK national, I have some 

understanding of the UK academic from years of studying and working at different UK 

universities. This has been helpful in understanding the participants’ responses about their 

organisational contexts, but I do not have enough knowledge and experience of progression to 

senior, academic positions to see the range of responses in light of my own understanding. The 

reduction in potential tensions in relationships due to power imbalance, and biases researchers 

can have when collecting and especially analysing and interpreting the data (Podsakoff et al., 

2003) is a strength of the research. Especially considering the expert interview method, my 

voice is less important in the analysis and interpretation of this data.  

As a white (cis) woman, and an early career researcher in a STEM subject, I am aware 

of the power structures and prestige involved in achieving a Chair. Reading in depth 

information about the many-faceted barriers women have to overcome to become Professors, 

which added to my observations of the academic culture, I was very intimidated when 

approaching women who I have tremendous amounts of respect for. I often felt awkward asking 

them to spend an hour with me, knowing they are among the busiest in the academic sector, 

and as an early career researcher outside their organisations, I have no right to put claim on 

their time. Some declined the invitation to take part, which was expected, but I did not expect 

for both Professors who took part in the study as well as others to be so helpful in putting me 

in touch with other potential participants. I believe I have overall had an unusually positive 
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experience doing the interviews. This was partly because those who wanted to be interviewed 

might already have a pre-existing passion for the overall topic of the study, making them more 

willing to discuss issues they had well-reflected opinions and thoughts on, ready to be recorded. 

Before doing the interviews, I expected that it would be harder to establish rapport and get the 

Professors to speak openly on some of the very personal issues I asked about. When doing the 

interviews, this was not a significant challenge. Perhaps because of the shared interest in the 

research topic and being a fellow, though early career, researcher or academic in STEM, 

establishing rapport worked better than expected. Especially when comparing my experiences 

to the experiences of other early career qualitative researchers who reported issues with 

gatekeeping and establishing rapport, I seem to have had a very easy time in this respect. Not 

only were the Professors very open and honest which yielded all this incredibly interesting data, 

many of them went out of their way to make me comfortable, for example by providing me 

with drinks. One even bought me lunch! 

Although I am a post-positivist and, to this point, more familiar with quantitative 

analysis, a qualitative approach was the best approach for answering the research question. I 

laughed heartily in recognition at Andy Field’s joke in his award winning book “Discovering 

Statistics Using IBM Statistics and sex and drugs and rock ‘n’ roll” (2012) when discussing the 

differences between quantitative and qualitative approaches to research: 

“People can get quite passionate about which of these methods is best, which is a bit 

silly because they are complimentary, not competing approaches and there are much 

more important issues in the world to get upset about. Having said that, all qualitative 

research is rubbish.”  (Field, 2012, p. 3) 

Positionality and reflexivity was also important to how I approached both the literature 

and interpreting the data. Originally, reflecting on positionality was something I did because 
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the qualitative method literature argued for it, but I have grown to appreciate its value as a tool 

in quantitative research and for work in equality, diversity, and inclusion generally. Regardless 

of methodology, Psychological research uses interpretation of words and numbers, and 

reflecting on how I approach interpreting research outcomes will make me a better researcher 

because I can reduce my biases, and consider a broader range of ways to understand research 

results. Teaching qualitative research to first year Psychology students for a few years prior to 

this study has helped lay a good foundation of understanding of qualitative methodology, but 

doing a large scale qualitative project has been a huge learning experience, and has challenged 

many of my assumptions, beliefs, and approaches to research. I rewrote parts of the literature 

review after doing this analysis, because I learnt to see the literature as evidence and write more 

clearly about my interpretation and arguments around that literature rather than just describing 

one citation after the other with an implied rather than explicit and independent line of 

argument. 

 

3.9. General reflections  

 

Doing this research has offered many learning opportunities and challenges, including doing a 

large scale project, qualitative research, and finishing all of this during a global pandemic. 

Towards the late stages of the PhD, I was surprised to learn that many of the skills and abilities 

developed during the PhD have become more in demand outside the PhD or purely academic 

context than I anticipated. Learning from all these brilliant women, I am less naïve about 

academic careers than I would have been doing another topic. 

 My supervisors recommended that the general reflections should include something 

about doing PhD research during a global pandemic, which I was originally reticent to do. I feel 

like COVID-19 and all the implications have trespassed on my life, wellbeing, and the PhD 
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enough without being granted more formal space. However, as always, my supervisors are 

right. In March 2020, I got a mysterious chest infection after being exposed to someone who 

was exposed to someone with strong COVID-19 symptoms. The chest infection was significant, 

and I needed four months leave of absence from the PhD to get better. Lacking access to my 

work space at university including reliable access to the software packages I needed as well as 

books and notes, the community of other PhD students, and the freedom to travel further than 

the end of the drive on weekends and holidays have all had a significant access on the pace of 

PhD progression, and my wellbeing. My emotional resilience is at a minimum. I last saw my 

family in 2019, which means that at the time of submitting this thesis, it’s been more than two 

and a half years since I hugged a parent, sibling, niece, or nephew. That sucks. Prior to any of 

the formal lockdowns, other PhD students made jokes about needing to lock themselves away 

in a cave for the last year of their PhD. I appreciate that remote working has opened up new and 

meaningful opportunities for example for people with disabilities, and that academia will not 

go back to what it was. However, I honestly hope this horrific limbo situation made up of barely 

functioning compromises will end soon.  
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Chapter 4. Introduction to Data Analysis  

 

The reflexive thematic analysis resulted in five master themes. Each master theme is presented 

by itself as a separate chapter, including a discussion. A general discussion concludes the thesis. 

The master themes identified in this reflexive thematic analysis are: 

1. “Gendered Experiences in Academic Career Progression” 

2. “The Promotional Process to Professor” 

3. “Role Models are Good, Mentors are Better, but Sponsors are Best” 

4. “Workload Overload” 

5. “Work-Life Balance” 
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Chapter 5. Master Theme 1:  

Gendered Experiences in Academic Career Progression 

 

Women’s career development in academia, and particularly in STEM subjects, are 

characterised by diverse individuals facing systemic, varied, and usually long-standing 

challenges in a cultural environment described as improving at its best and toxic at its worst. 

The great differences in backgrounds, career paths, ambitions and career goals demonstrate that 

not following a stereotypical career can still lead to successful promotion to Professors in 

academic STEM careers. Further differences in access to social support, networks, meaningful 

developmental opportunities relevant to promotions paint a picture of women who have shown 

tremendous resilience on their path to becoming Professor in STEM subjects. Many of the 

barriers highlighted were related to gender and other minority identities.  

 Despite very few having a longstanding ambition to become Professor, or any specific 

ambition at all until it was the next natural promotional step, being a Professor was associated 

with several benefits. This includes increased agency over workload and influence over 

important decisions, as well as increased recognition of expertise and experience – usually more 

by others than the interviewed Professors themselves.  

The master theme “Gendered Experiences in Academic Career Progression” is divided 

into five themes: Women’s Academic Careers, Non-Traditional Routes to Professor, Academic 

Culture as Social Environments, Individual Factors, and Ambition to Become Professor, as can 

be seen in Figure 5.1.  
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Figure 5.1 

Thematic Map for the master theme “Gendered Experiences in Academic Career Progression”. 

The themes follow clockwise from the first theme “Women’s Academic Careers” through to 

“Ambition to Become Professor”  
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5.1. Women’s Academic Careers 

 

The underrepresentation of women in academic careers, and particularly in senior career levels, 

goes back a long way. The fight for women’s rights and improving workplaces to become more 

inclusive of women goes back a long way, but there is still a lot more work to be done. The 

interviewed Professors described psychological costs of standing out as a minority because of 

their gender, and increased career costs of representing intersectionalities of gender and other 

underrepresented groups. Their careers were all built up through different paths, but across the 

board most had historically had access to few meaningful developmental opportunities relevant 

to promotions and career progression. A significant portion of the causal factors in career 

progression were attributed to external factors, such as luck. This theme is divided into five 

subthemes: The Many, Old, and Strong Roots of Gender Inequality in Academia, Costs to the 

Individual of Being One of the First or One of the Few, Intersectional Experiences, Varied but 

Mostly Lacking Access to Relevant Formal Career Development Opportunities, and Luck and 

Agency in Career Progression.  

 

5.1.1. The Many, Old, and Strong Roots of Gender Inequality in Academia 

 

Particularly Professors who had been in academia for several decades expressed feeling 

discouraged at the fight for women’s equality in the workplace they were involved in during 

the 70s and 80s, as it is still being fought. Despite all the effort that has gone into changing 

laws, workplace culture, and decision making, equality for women in academia still has a 

disappointingly long way to go.  

“Ideally, they wouldn’t need- be needed, really. Erhm, so, it, it’s sort of disappointing. 

When I started work, erhm, it was not equal pay for women, or for single men and 

married men. So, erhm, married men were paid more than single men. And, I don’t know 

if single men were paid more than women, but it certainly wasn’t equal pay. And that 
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was a big upheaval in the early 70’s, particularly in the company I was working for. And 

now, you would have thought that things would be better, wouldn’t you? I [know 

someone] in her 30’s, and she’s not equally paid. Well, she may be working towards it, 

and I think it’s, well, I think it’s no doubt, it, it’s well published really, you know, 

discussed, it’s a hight topic of conversation at the moment, isnt’t it? That women are not 

paid as much as men. And that, you know, in the 48 years since then, it’s very 

disappointing that it hasn’t got any – really any better.” – Ada Lovelace (Pre-92) 

 

The primary root of the gender inequality in academia was linked to the accumulated sum of 

all the smaller and larger, overt or more ‘unconscious’ biases and discrimination women face 

in different academic contexts. Universities or research institutes as employing organisation 

where academics and researchers are hired and promoted were identified as important arenas 

where women face different biases, but different biases were also reported as pervasive in other 

contexts such as funding or publications, and consistent across career stages. In some of these 

arenas or contexts, these would have stronger or reduced influence on retention and progression 

of women’s academic careers by operating as push and pull factors relevant to turnover and 

promotional processes. Particularly smaller incidents and patterns of biased behaviour seemed 

easier to identify than larger, more overt discrimination. Although it is important to note that 

some subjects or departments were described as better in addressing gender inequality and has 

offered positive experiences in the progression to Professor, the combined experiences in 

progressing from students to Professors depicted an extraordinary sum of biases and 

discrimination to overcome.  

“Other micro-inequalities are linked to (.) people’s unconscious bias, which come out 

in very small ways, often. Erhm, people patronising you, and thinking that, you know, 

treating you, erhm, in a kind of, in terms of transactional analysis in a, in a way that isn’t 

equal. So talking down to you, and, erhm, being patronising. Erhm, expecting you to 

prove your worth more than ((sighs)) you should have to. You know, when you’re in a 

role, they don’t (.) take it for granted that you know what you’re doing. You have to be 

better than, than you should have to be. Erhm, yeah. All, all sorts of different, small 

ways that they, these can kind of manifest themselves.” – Kathleen Lonsdale (Pre-92)  

 

“So (.) there is evidence that (.) women are discriminated against. I mean, direct bias 

type discrimination in these types of decision making processes, that essentially, as a 
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woman, if you’re, if you are known to be a woman, if you’re not, like, (.) if things are 

not anonymised, you can be up to like a 4% disadvantage, erhm so you have to be 4% 

to get the same outcomes. Which sounds quite small, but if, ((sighs)) if you look at sort 

of, at that accumulating across a career, so it was 4% more difficult for this person to 

get their (.) post-doc, and then 4% more difficult for them to get into a (.) senior 

Fellowship position, and 4% more difficult to get into a Lectureship, and 4% more 

difficult for them to get their papers through, and 4% more difficult to get their first 

grant. Over and over and over, (.) all of those little (.) increments of bias all multiply. 

OK? So if you work out the impact of that on somebody (.) coming up to the 

Professorship promotion hurdle, it’s actually enormous. And (.) they’ve been pushed 

down (.) over and over and over again.” – Alice Perry (Pre-92) 

 

5.1.2. Costs to the Individuals of Being the First or One of the Few 

 

Despite the progress made in gender equality, the Professors often reported being the first or 

one of the few women or female Professors in their immediate work environments, including 

departments or institutes, collaborations, or other professional group settings such as 

committees and panels. In such environments, the Professors often reported being perceived 

primarily in terms of the characteristic that made them stand out, and importantly: Rejecting 

this reductionist view. The interviewed women’s richer and more nuanced professional 

identities which were more strongly tied to their competence and expertise than gender 

contrasted against the reductionist perceptions they expressed meeting in work environments 

where they stood out as the only or one of few women. Invitations to be involved in projects or 

sit on committees or panels because of their gender were not perceived warmly, as these mainly 

recognised a need to include them as a token woman and not in acknowledgement of their 

individual and intellectual contributions as scientists.  

“If I’m at a party and someone doesn’t know me, and they say ‘what do you do?’, I 

don’t say ‘oh, I’m a female scientist. I’m a scientist’.” – Edith Clarke (Post-92) 

 

“But an interview panel, if somebody rings me up and says ‘I need a woman on the 

panel’, the answer is no. […] I don’t want to be the token. If I want, if people want me 
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on the panel, ask me to be on the panel because I have experience of interviewing – a 

lot of it!” – Emmy Noether (Pre-92) 

 

Across subjects and specialisms, the Professors described breaking new ground in the culture 

and demographic by being the first or one of few women in their work environments. Standing 

out could bring some advantages, such as being remembered as an individual from a crowd, but 

standing out as a woman was predominantly reported to come with emotional labour costs. 

Being the first or one of few women meant that what these few, individual women did in their 

professional environments reflected well or poorly on women more broadly. Especially in 

environments described as competitive and unfriendly, standing out because of their gender 

was associated with psychological costs of added pressure of representing all women, reduced 

access to peer support, and low sense of belonging. The pressure of representing all women was 

described as making it harder to turn down opportunities and invitations because the individual 

women had to prove that women generally were capable of doing well at the respective tasks, 

and to avoid turning down an invitation resulting in future invitations not being extended to 

other women.  

“When I became Professor, er, [at university 1 in region 3], I was the only female 

Professor in the department, erhm, you know, the previous one was somebody who was 

hired in [just after the war], and had retired by the time I, I was there. And I did feel a 

lot of pressure […] It’s almost like, you know, the, the, the, er, ((laughs)) the reputation 

of all women were on my shoulders ((both laugh))!” – Elisa Leonida Zamfirescu (Pre-

92) 

 

Further emotional labour costs associated with standing out as the sole or one of few women 

were the lack of support from peers similar to themselves and lower sense of belonging. This 

was reported from early career levels, but exacerbated in senior positions where women are the 

most underrepresented. Lacking support from other women at the same level resulted in many 

of the Professors missing the opportunity to vent or complain to, or to celebrate with other 
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women. In senior positions, especially those that involve direct management, the power 

imbalance between early career and senior positions and potential conflicts prevented formation 

of mutually beneficial support systems.  

“Because if you don’t have people you can talk to when things go wrong, (.) it’s really 

hard. Erhm, being, and the more senior you get, the more lonely it is. […] And I think 

having that support system, what, whatever sh-, you know, at different stages it will 

look different. But people you can honestly say ‘God, I’m just broken by what is 

happening’ or ‘isn’t it fantastic?’. You know, whichever way, because you often can’t 

say either of those things to the people around you. Either you look like you’re smug if 

something’s going well, or, erhm, you look like your winging if it’s going badly, and 

the people around may be part of the problem. So, I think that is really important.” – 

Gerty Cori (Pre-92) 

 

The burdens of standing out as the only woman or one of few women also detrimentally 

impacted the interviewed Professors’ workloads. Recognising gender equality as important in 

specific work contexts such as panel and committee gender representation has rarely reflected 

the same emphasis and importance in the hiring and promotion of staff, and senior staff in 

particular. The demand to have more women represented in day-to-day operations such as 

panels and committees without more women being hired or promoted into senior positions has 

resulted in the few women in senior positions such as Professor being asked to serve on 

disproportionately more panels and committees than their male peers.  

“In my specific case, when, as soon as I became Professor at [pre-92 university 6], they 

asked me to do an awful lot of stuff. Because I was the only woman Professor in the 

whole (.) [Faculty], so ((laughs)), er, I got to sit in every single, bloody panel they had.” 

– Agnes Pockels (Pre-92)  
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5.1.3. Intersectional Experiences 

 

When explaining the different ways women identified as standing out as a minority, 

representing intersectionalities such as gender and race was also highlighted as a barrier to 

career progression. Women who represented more than one minoritised group placed particular 

emphasis on the contrast between their own career progression and that of people who were the 

most different to them: White men. According to the women of colour, White men have the 

clearest advantage in academic career progression. Their voices were perceived as carrying 

more weight and influence, not exclusively as perceived by other White men but in general.  

“I also think that White men still have a bonus. […] ((Sighs)) I think they are taken 

more seriously. I think they are taken more seriously not at a conscious level, but at the 

unconscious level. […] I think, er, what they say carry more weight. And you have to 

say the same thing over and over and over and over again by being female, and, er, also, 

er, there’s an intersection there by being, er, mixed-race and non-White as well.” – Mae 

C. Jemison (Pre-92)  

 

Women who represented more than one marginalised group, such as gender, race, or a 

background of low socio-economic status, argued that they had to work harder to progress in 

academic careers, always more than those who do not represent minoritised groups. 

Furthermore, they also described how peers from different or fewer minorities groups often 

could see the extra time and effort committed to these women’s work and careers, but rarely 

recognised that working harder was necessary in order to have a successful career progression.  

“’You can’t’, you know, ‘why are you’, ‘why do feel the need to operate at this level?’, 

erhm, and it’s just because in my heart I knew that (.) it doesn’t come with that, that 

level that (.) people were talking about. Because what people didn’t realise is that when 

you come from overseas, and you are from a BME community, it’s even harder, er, it’s 

never that level. It’s about, you know, 200% that, mostly. Sometimes it’s a bit less, but, 

erhm, it’s never 100%.” – Chien-Shiung Wu (Pre-92) 
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5.1.4. Varied, but Mostly Lacking Access to Relevant Formal Career Development 

Opportunities 

 

In the 71 interviews, there were stories of meaningful career development from universities, 

departments, and individual leadership. However, the overall summary of the amount of support 

for development and training relevant to career development and promotion shows that the 

support is overall not consistently offered or not aligned with the criteria emphasised for 

promotion. The relevant formal training and development opportunities offered by the 

employing universities or research institutes were primarily teaching qualifications, albeit 

relatively recently and not historically, support in applying for research funding, and leadership 

training and opportunities. External organisations and programmes such as Aurora and Athena 

Swan were identified as significant contributors of external training and development as well 

as driving a broader range of development opportunities within universities relevant to 

promotions.  

 A large proportion of the Professors reported no or little access to relevant, formally 

organised opportunities to training and development that would directly make them more 

promotable and so help them progress in their careers, although it is important to note that this 

varied greatly from university to university and department to department. This was often 

contrasted to changes made since and more support becoming available after they had 

progressed to senior positions and thus became less relevant.   

“No. No, I’ve, I mean, (.) again, I think that, that’s (.) changed now with Athena Swan, 

and there’s things like Aurora.  […] I’d never actually (.), I’ve never formally had a 

mentor. I’ve never had any (.) training other than for things that they want me to, (.) to 

do. So I do (.) mandatory training courses for things, but there’s never, I’ve never had 

((pause)), I don’t think, I sound like I’m being really grudging, but I honestly don’t think 

I’ve ever had any kind of (.) training or support for (.) my own career, other than from 

individuals. I’m whacking my brains, but I can’t think of anything.” – Anne Gillespie 

Shaw (Pre-92) 
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Especially in the last 10-15 years, the Professors reported having access to teacher 

training, and that this was a relatively new offer of professional development. This was reported 

as typically offered to early career academics, often when starting their first permanent position. 

Despite doing some amount of teaching being the norm, even among staff who primarily 

worked as researchers, there had traditionally been few formal qualifications or training 

opportunities. Developing as a teacher was reported by the informal “learning by doing” method 

and by observing good and bad practices in other teaching staff, each individual developing 

their own strategies and philosophies about what good teaching looks like. 

“You might not know this, but in [STEM subject 1], we were expected to graduate and 

always expect to teach [undergraduates]. Nobody was ever taught how to teach, erhm, 

and that was my first shock when I (.) started sort of finding out all these systems and 

things. I thought ‘how can that it be?’, ‘that can’t be right!’, because all of us (.) who 

were interested in education were thinking about (.) what best teachers we had, and 

trying to adopt things that we thought (.) they did really well, so ‘I’ll, you know, role 

model that’. Erhm, things people did really badly, ‘I’ll stay away from that’, and I think 

if you consciously did that, which I did all my life, you kind of (.) knew you were on 

the right track, but you’d never really ((laughs)) be trained for it.” – Chien-Shiung Wu 

(Pre-92) 

 

Universities and research institutes were reported to offer a broader range of ways to support 

their staff in developing their research skills and profiles. Sabbaticals, having time to 

exclusively focus on research, were reported as particularly meaningful. Support in applying 

for research funding was also identified as meaningful for personal development relevant to 

career progression. In hindsight, the Professors had identified that showing early career 

academics and researchers who are bidding for grants what previously successful proposals 

look like and how to write good papers for the highest ranked journals had been valuable 

support in developing as researchers. When described as especially useful, this support was run 

as a formally offered support by the university rather than informally between individuals. 
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However, it was also reported that securing the funding is only part of the work, and the need 

for support continues after the offer of formal support ends.  

“I suppose, in terms of applications for funding. So I got my Professorship from research 

funding. Erhm, and the university has been very supportive. [Pre-92 university 2] has 

been really supportive in helping me prepare all my funding applications, and preparing 

me to go for those funding applications, and giving me (.) feedback and reviews and, 

erhm, (.) preparing me for the interviews and, (.) yes. So I have felt very supported in 

terms of (.) research funding and application. Once I got the money, ((laughs)) I’m not 

sure I felt particularly supported in delivering the outputs. […] So the university is very 

good at supporting you to apply and get money, but then once you’ve got the money, in 

terms of (.) delivering outputs, which are probably what is necessary in terms of your 

career, because your career isn’t just about (.) generating money, although (.) that does 

carry a huge (.) weight (.) in your promotional criteria. Er, but in terms of publication 

and things, erhm, I guess the, (.) the REF exercise, by definition, puts pressure on you 

to generate (.) publications, and that’s necessary for your promotions. That’s made clear. 

Erhm, (.) but is that supportive? I don’t know.” – Mary Cartwright (Pre-92) 

 

Some of the Professors who held leadership positions such as Head of Department argued that 

some parts of developing as researcher, such as bidding for funding, is easier for universities to 

formally organise. The responsibility of developing other aspects falls on the individuals.   

“And, because the department is always well behind anyone who is trying to get 

research funding. So they, I mean, it, all, everything is lined up. You’ve got your ducks 

in a row on that one. So we want all of our staff to get research funding, so when they’re 

trying, we help them. We give them feedback, we (.), we do whatever we can (.) to try 

and make it better. Research publications, well, that’s, that really is just down to the 

individual. I don’t think there’s much that the university can do (.) for that.” – Rosalyn 

Sussman Yalow (Pre-92) 

 

Critical voices among the Professors, again often those in leadership positions, argued that 

academics often do not appreciate the value of the training and development opportunities that 

are available, or the indirect support offered by the universities and research institutes. Giving 

someone a job and paying their salary were identified as an underappreciated baseline support 

made by universities that formed a critical contribution to progressing to Professor. Although 
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there may be a lack of support and development opportunities that directly helps individual 

progress in their careers, the underlying, indirect support was valued.  

“((Sighs)) and it’s difficult because (.) in this university, it’s (.) hugely about research, 

and obviously I would not be doing my research without (.) the kind of (.) infrastructure 

and support (.) that the university provides, you know? I mean, (.) I run some big labs, 

and they (.) have power, and they have, ((laughs)) erhm, somebody to, erhm, make sure 

the water works, and they have (.) all the things they need, and it, if it were not for that, 

I would not be where I am. Erhm, ((pause)) that said, in terms of (.) formal (.) training, 

((sighs)) ((pause)) I don’t know whether if I went looking for it, there would some 

terribly useful (.) stuff, but I’ve in general been offered ve-, offered, as in put, put in 

front of me saying and, and said ‘you should do this. This would be helpful to you’ very, 

very little.” – Alice Perry (Pre-92) 

 

For those who progressed to senior leadership positions, opportunities to take up temporary or 

smaller leadership roles were reported as a meaningful way for the university to formally 

support and facilitate their individual career progression.  

“So they’ve (.) given me opportunities, definitely! Like the Pro Dean positions. I, if I 

hadn’t done those Pro Dean positions, I wouldn’t have got Professor status. Absolutely 

no way! So, yes: Opportunities to do work. Definitely, that’s been provided. Formal 

training, erhm, I’ve (.) engaged in a lot in the training that the university offers, in terms 

of they’ve got this [named management training programme], which is, erhm, it’s all 

about l-, you do a number of different courses all about (.) team working, managing 

people, erhm, dealing with difficult situations – all of those sorts of things, you know. 

It’s a whole (.) suite of courses that you do, and the, the university offers though. Very 

largely not taken up by academics, but I found them really useful.” – Stephanie Kwolek 

(Pre-92)  

 

However, Professors whose main interest were teaching or research argued that the many 

opportunities to develop as leaders were partly helpful but in themselves have not sufficient in 

order to progress to Professor.   

“The university run a whole range of, er, (.) other courses on, you know, managing your 

lab, er, managing people, influencing people, influencing up, management training, 

erhm, (.) all of the management stuff (.) that you can get in spades. Erhm, (.) making, 

erhm, (.) what they call soft skills, so how to, erhm, we’ve had, er, [examples of soft 

skills training]. ((Laughs)) so we have, (.) so there’s a lot of stuff.” – Laura Bassi (Pre-

92)  
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5.1.5. Luck and Agency in Academic Career Progression 

 

In more than half the interviews, Professors raised luck as critically important to their career 

progression. Being ‘lucky’ or ‘fortunate’ seemed to encompass random and sometimes unlikely 

opportunities and events external to the individuals’ control, unforeseen consequences of small 

and big decision they made in their career, as well as any outcome of external decision making 

outside of their control that impacted their careers. Luck was identified as important to career 

progression because it impacted their careers often and in significant ways. Being at the right 

place at the right time was often identified as having made a critical difference to securing 

necessary opportunities and positions that allowed the interviewed to progress to Professor.  

“I think I was quite lucky, having, er, erhm, a thesis supervisor who was quite open, and 

very supportive of me, and very open, and er, introducing me to other people. […] I still 

have the same view as in I had, you know [about three decades ago]. It’s that, you know, 

to become a Professor, you have to be somewhat lucky as well, or to succeed in 

academia. You have, to succeed in research, you have to be somewhat lucky, and there 

are so many, erhm, choices one makes up, yeah, going up the ladder. One way or 

another, and so many, erhm, yeah, er, little steps and, er, luck or unluck, er. That is very 

difficult to predict.” – Marie Curie (Pre-92) 

 

 

Luck was identified as especially important in research, which in turn was reported as very 

important to career progression. Doing interesting, relevant, and high quality research was 

important, but luck also was identified as playing a critical role in successful research. The 

impact of luck in research seemed to be highlighted mostly for the importance of factors that 

were outside of the individuals’ control, including how much grant money is available and how 

many researchers compete for it, and the decision making made in the process of judging 

applications for funding. Whilst writing a good bid and planning high quality research is 

important, luck as a summary of external factors outside their control was identified as a major 

determinant of whether someone is successful or not successful in securing research funding.  
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“You might be working just as hard as someone (.) else, but you’re in a field that’s 

perhaps either more challenging, or, you know, you just that, because there’s luck as 

well. Everyone knows there’s, there’s serendipity in research.” – Nettie Stevens (Pre-

92) 

 

“I think everybody realises that, that that’s what you need to get a promotion, 

unfortunately. That doesn’t, erhm, (.) mean you can be a really excellent scientist, and 

hardworking, (.) and (.) have just been unlucky, and not get those applications and, and, 

erhm, papers. And unfortunately, you’re not really going to be promoted. […] So I think 

this is why a lot of it does come down to, (.) to luck, you know. And I think I was quite 

lucky, really, to get that grant, because (.) once you get a grant, it becomes easier to get 

other grants, because people look at your CV and say ‘Ooh, she’s got that funding, she 

must be good’, so (.) it just becomes that bit easier then, you know. So that’s why, (.) 

you know, unfortunately luck, it actually plays a, a big part in a lot of, you know.” – 

Beulah Louise Henry (Pre-92) 

 

Some of the Professors reported more mixed feelings about luck as an explanation for career 

progression, arguing that they and others were actively involved in both creating and taking up 

opportunities. Although external factors outside their control impacted their career progression, 

some argued against underselling their efforts and agency in progressing to Professor to 

primarily external factors. Instead, these women explained their careers in terms of how they 

had utilised their own agency by been active in building their careers, being proactive in 

networking, making work-life balance sacrifices, and putting in great amounts of work and 

effort to increase the chance of relevant and meaningful opportunities, and earning those 

opportunities.  

“I was willing to learn, and I was relatively proactive about, about (.) offering (.) to help 

in situations. I’m a generally positive person – happy to help. Erhm, and, erhm, (.) erhm, 

and people respond, people respond very well to that. I mean, if you, if people know 

that you’re interested. And people (.) will provide you with opportunities. I mean, it’s, 

it’s a two way thing. I never, ever, ever expected (.) opportunities to be handed to me 

on plate – never! Erhm, it’s a two-way thing. I have to express an interest and a 

willingness, and then people will respond very in very positive ways. And the 

opportunities will arise if you’re (.), if you’re, erhm, willing and, and, and, and open and 

looking for it, which I think I have been.” – Irène Joliot-Curie (Pre-92)  
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“So it’s sort of like, yeah, many peoples’ perfect job, and I got it ((laughs)). People have 

told me this ‘God, I wish I had a job like yours!’, and I keep thinking ‘they must think 

it grew on a tree, and I just got it’ ((laughs)). You know, it was not like that. It was really 

hard. It was kind of crafting it into what I wanted to do.” – Chien-Shiung Wu (Pre-92) 

 

5.2. Non-Traditional Routes to Professor 

 

Progression to Professor was usually reported to be primarily based on research merits, but 

many of the interviewed reported working on different academic tracks, and how that impacted 

their progression. This theme is elaborated on in four subthemes: Diverse Backgrounds and 

Paths to Professor, Teaching vs Research Careers, Working Part-time, and Interdisciplinary 

Careers.  

 

5.2.1. Diverse Backgrounds and Paths to Professor 

 

One of the most remarkable features of the collective experiences was the absence of typicality 

in their backgrounds and paths to academia. The Professors were split in almost equal halves 

for being the first in their family to go to university, or coming from an academic family 

background. Some reported being the top of their year at school, but just as many Professors 

reported being less enthusiastic and motivated in early and secondary education. The interviews 

revealed further diversity in interests, access to support and meaningful developmental 

opportunities, and career advice. Rather than a typical background or path standing out among 

their many experiences, these women who have achieved Professor status in subjects where so 

few do have demonstrated that there is room for diversity of people and backgrounds at the top 

of research and teaching in STEM.  

“There’s nothing special about my background or who I am. Actually, I come from a 

very, you know, in some ways it was probably quite unexpected that I would be the 
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person to end up being a Professor, given that I didn’t come from an academic family, 

particularly or anything like that.” – Emmy Noether (Pre-92) 

 

When the Professors explained how their careers had progressed, it became clear that even 

though their stories had many similarities across the interviews and experiences within this 

sample, individually, they felt alone in having those experiences. Repeatedly, the Professors 

explained themselves as standing out, and not feeling like a typical Professor. The idea of a 

‘typical’ Professor seemed vague, but when pressed, the Professors who argued that they were 

‘not a typical Professor’ indicated that their backgrounds, career progression, qualifications, 

and current job were not aligned with that of a more stereotypical Professor. Especially those 

whose core job tasks revolve around other tasks than research were more likely to argue not 

feeling like a typical Professor.  

“Because I don’t have, erhm, (.) I don’t feel I have a terribly conventional ((pause)) 

academic career. […] I don’t view myself as having a particularly stellar research 

background. You know, I’ve had grants, I’ve got publications, I’m REF submissible. 

Erhm, (.) I’m not ((pause)), research is not 100% my life. You know, I, I enjoy teaching. 

I enjoy (.), erhm, strategic development within the university, I enjoy curriculum 

development. And so I’ve kind of done (.) lots of different things, which (.) I hope 

people value, as a whole, not (.), I’m, I’m not that (.) stellar Professor.” – Kathleen 

Lonsdale (Pre-92) 

 

 

5.2.2. Teaching vs Research Careers 

 

When teaching and research career tracks were compared, two main differences were identified: 

Fit with personal interest, and the trade-off between job security and promotional value. 

Individuals who worked on pure research or teaching tracks often argued that they had chosen 

their field because of the fit with their personal interests and passions, although career 

progression to Professor on a pure teaching route was highlighted as relatively recent 
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opportunity. Most of the interviewed had progressed to Professor based on joint efforts in 

teaching and research, and enjoying both was reported as important. When a passion for science 

had been expressed a key career interest, both teaching and research was seen as valuable tasks.  

“Teaching, I do very little, because of the, [details of job description]. Which I’m very 

happy with. If I wanted to be a teacher, I wouldn’t be (.) in this job, you know. I’m, er, 

(.) I’m definitely a, a researcher at heart.” – Mary Whiton Calkins (Pre-92)  

 

“I was doing all (.) the research, and I was doing teaching, and I, I’ve always loved 

teaching. It’s, erhm, (.) yeah. Well, I’m, I’m excited about science, and if you (.) have a 

captive audience of students who have to listen to you being excited about science ((both 

laugh)), it’s great! So you want to, you want to pass it on, I’m sure. Yeah, so I did those 

two.” – Rita Levi-Montalcini (Pre-92)  

 

Research was repeatedly reported as being most important for promotions, across time periods, 

subjects, and universities. Spending more time on research than teaching was identified as a 

way to progress faster in an academic career, but pursuing this career was usually dependent on 

securing research funding. The short and fixed term nature of research funding meant that this 

career track is often characterised by job insecurity. Permanent contracts were reported as far 

more common for those who teach, or do both teaching and research. Teaching and other non-

research task were identified as essential to keep a university running, but rarely had high value 

in promotional contexts. The trade-off was between two factors that both play important roles 

in academic career progression was reported as a source of conflicts and tensions between the 

two routes.  

“And so we have a big divide in [STEM subject 3] between those that teach, and those 

that research. And (.) those that teach are envious of those that research, because the 

research is h-, a clearer progression to Professor. And then, but those that research are 

envious of those that teach, because the teachers have got (.) permanent contracts, and 

the researchers are all on short-term contracts. So they’re, they’re insecure, but have 

better promotion prospects. And they’re secure, but they have poor promotion 

prospects. So both sides (.) don’t melt together very well. And that causes quite a lot of 

tensions and difficulties.” – Joan Ball (Pre-92) 
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“There is a bit of me who thinks ‘well, the sort of people who get Research Fellowships, 

those are the ones who get Professor.’, but obviously, this is not true. I mean, those 

people do get Professor, but they’re not the only ones who get Professor. Because we 

need, we value our teachers as well, and (.), and, and they have to be doing good 

research, but it (.), they don’t have to be the (.) top flight research as sic-, you know, if 

you get 100% of your time to do research (.), you can do a lot. You can run a lot of 

people, you can do a lot of travelling, and looking at experiments (.) going to 

conferences, and (.) all of the stuff that goes with it, (.) in a way that I just don’t have 

the bandwidth for. And I (.) haven’t had – ever.” - Rosalyn Sussmann Yalow (Pre-92)  

 

5.2.3. Working Part-Time 

 

Some of the Professors had done postgraduate studies part-time, but the interviewees primarily 

reported working part-time after getting a permanent position in academia or industry. Most of 

these used the option to work part-time as a way to address work-life balance demands, 

especially caring responsibilities. In some subjects, working part-time was rare. The traditional 

gender roles in family and particularly care giving settings were not compatible with the old, 

stereotypical expectations of a successful academic. Some of the interviewed were the first ever 

woman on an academic contract in their department, and some were even the first academic 

member of staff to work part-time, meaning that among the interviewed Professors, many had 

broken new ground for opening for a broader range in contracts in their departments.   

“As soon I returned for work from my first child, I was working part-time. So for 

[several years], until the second one entered primary school, I have been working part-

time. And this was a first here. Erhm. Yeah, no they had had the case of, er, female 

working part-time, the secretaries.   

Interviewer: But not academics, then? 

Mary: No. No, no, no. So it was a completely new thing. And the, and there’s been one 

colleague of mine who has then, (.) a few years later than me, had children, and (.) had 

[special circumstances], even. So she, she had a, (.) er, so she had to work part-time as 

well. But that, as, I feel I broke the, (.) the ice a little bit.” – Mary Somerville (Pre-92)  
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One of the key challenges reported from those who had been working part-time was resistance 

to promoting someone on a part-time contract. The perception that working part-time was 

limiting to career progression because they had less time available to produce the outputs 

necessary for promotion compared to someone who is working full-time was reported also 

among interviewed Professors who worked full-time. Several of the Professors who had worked 

part-time both in academia and industry described how line managers had explicitly warned 

them that by going part-time, they would not be promoted beyond their current position. In 

other words, before they had a chance to prove whether they could meet any promotional 

criteria, some of the interviewees who worked part-time were put in a position where they had 

to choose between their reasons for working part-time and their career progression. Being told 

so firmly that part-time routes and promotions were not compatible had a lasting impact on 

these Professors’ career ambitions. This belief that part-time academics cannot produce 

sufficient relevant outputs become promotable varied between different line managers or 

changed over time, but career progression on a part-time contract was predominantly not 

described as an option until these Professors worked under new leadership staff, in the same 

department or different leadership staff in new departments or universities, who did not view 

part-time contracts as default career penalties.  

“But he also said ‘I’m happy to support you going part-time, but just bear in mind you 

will never ever be promoted in the [STEM subject 4] school as long as you work part-

time’, so ((laughs)), so I just said ‘OK’, because it wasn’t really (.) a promotion on my 

mind at that time, but I think I, I, I’d really taken that on ((laughs)) forwards. I didn’t 

ever (.), it was years and years before I applied for promotion to Senior Lectureship, 

Lecturer even. And it was because the new line manager then said ‘why have you never 

(.) applied?’, and then I went through (.), I think there was only about, I, maybe Senior 

Lecturer for about [a few] years, and then a Reader for (.) [a few years], and then 

Professor. So I, I went through the stages fairly quickly after, (.) after that. But I had 

definitely taken on board the idea that I ((pause)), I couldn’t apply for promotion.” – 

Anne Gillespie Shaw (Pre-92) 
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5.2.4. Interdisciplinary Careers 

 

Working interdisciplinary or multidisciplinary was reported as complex in how it impacts career 

progression. Professors who had worked in interdisciplinary teams argued that it made them 

better researchers and teachers because it challenged them to consider a range of approaches, 

and to understand the bigger picture. Doing interdisciplinary research was also highlighted as 

a positive for research profiles because it opens up the number of potential sources of funding, 

which in turn helps build a profile that makes it easier to both secure more future funding and 

to get promoted.  

“I found the experience of working in a multi-disciplinary team and being [from her 

field of study] really odd. You know, it’s very weird, sort of working with people who 

had a very different way of understanding [research topic]. […] I like to think that that 

is still important to my research now, where I’m not necessarily just focusing on 

[approach from her field of study], I like to think that I can see the bigger picture in the 

research that I do.” – Rosalind Franklin (Pre-92)  

 

“Where I do have an advantage is (.) because I’m interdisciplinary scientist, (.) I can 

apply to (.) multiple different funding streams. So my funding opportunities are 

enormous. So I can apply to [several different STEM funding bodies]. I can apply to all 

of those, plus [international research funders]. All of those are open to me, whereas if 

you’re a (.) more traditional [STEM subject 3 specialist], in [STEM subject 3, speciality 

area 2], for example, you have [one funding body], and that’s it. Erhm, (.) so I, I’ve got 

a, er, a lot greater chance of just (.) being able to apply, er, being able to get funding, 

just by being able to (.) target my prop-, proposals to different areas. That’s one 

advantage. And then, when it looks like you’re successful in terms of bringing in the 

research funding, then (.) you’ve got a better chance of (.) being (.) put, (.) promoted 

through the system.” – Margaret Eliza Maltby (Pre-92) 

 

However, the key potential limitation of working interdisciplinary or multidisciplinary between 

different subjects or industry and academia on career progression is how line managers and 

promotion committees understand the approaches and value of the work that is outside their 

own subject or field. Usually, Professors who worked in interdisciplinary fields argued that the 

departments’ leadership struggled to understand the different methods and relevance. The 
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interdisciplinary Professors reported that their career progression was challenged because they 

were held up to the standards of the primary subject in the department rather than those of their 

own. General promotional criteria of income generation and publication were reported as 

tailored to be specific to the general department’s expertise, which made it harder for 

interdisciplinary academics to progress.  

“I’m interdisciplinary, I’m a [STEM subject 1 specialist] sitting in the middle of (.) 

[STEM subject 3 specialists]. Very difficult to compare my work to their work. You 

know, they’re all going for very high impact papers. My work will never be in high 

impact papers, but it is important in the field it’s in, so I publish in the (.) highest impact 

paper (.) in my field of expertise.” – Virginia Apgar (Pre-92)  

 

Especially Professors who had progressed in joint positions, either between departments or 

working jointly between academia and industry argued that in addition to their work not quite 

fitting into the standards and expectations of one department, they faced the difficulty of 

meeting sometimes conflicting demands from two line managers. Whilst bridging subjects, or 

industry with academia is generally celebrated, those who have worked in those positions have 

reported feeling stressed and struggling to find a compromise that does not negatively impact 

the client facing work outputs.  

“The other problem for academics is that you have two line managers – at least. And, 

you know, you can’t serve two masters effectively. So I have (.) the university, and I 

have an academic Head of Department, but I also have [an industry] Head of 

Department, and then I’ve got my management structure. So saying ‘no’ to one is at 

that, or ‘yes’ to one, is at the detriment to another. So how do you serve three managers? 

And this in, if people are working solely in [industry], (.) they only have one manager. 

One person to ;;keep happy. You’re trying to keep to lines happy, that’s (.) difficult, 

both because of the spread, but also how do you really do that effectively? Not 

compromise? And the bottom line is not compromising [the clients] is always, which 

will always suck you away from whatever else you do.” – Leona Woods (Pre-92)  

 

The reported efforts that led to overcoming these difficulties, or reflections made in hindsight, 

were primarily communicating and selling their interdisciplinary expertise and value better to 
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people in leadership positions. When line managers and/or Heads of Department were reported 

to struggle understanding the approaches and value of interdisciplinary work, Deans, who 

operate with a broader focus, were reported to be more appreciative. When in more senior 

positions, interdisciplinary Professors also reported using their influence to challenge and 

change the department’s culture to become more open to contributions from interdisciplinary 

work.  

“Because I’ve always seen, been seen as a bit of an oddity in the department, because 

I’m probably the only [STEM subject 1 specialist] within [this department], apart from 

obviously, people like [name], who, who works with me. Erhm, and perhaps a lack of 

understanding of what kind of methods are used, and how I understand [STEM subject 

1], and how that does actually relate to [other STEM subjects]. Yeah.  

Interviewer: How do you manage that? 

Inge: How do I manage that? By, erhm, I suppose it’s gently changing the culture, and 

challenging people. And especially as [Senior Leadership role in the department], I had 

a great opportunity then.” – Inge Lehmann (Pre-92)  

 

“The Dean, he was very, very supportive. Erhm, he actually rang me when he got the 

results, and personally said ‘this is a very special promotion as far as I’m concerned.’. 

He said ‘it’s absolutely wonderful, I love the work that you do!’, and it was, it was a 

real (.) heartening, erhm, kind of (.) validation of the work that I’d done, and actually 

someone had really appreciated it. And he is a very positive force of good, and 

understands the role of other people like me in the department.” – Inge Lehmann (Pre-

92) 

 

5.3. Academic Culture as Social Environment  

 

This theme is divided into three subthemes: Social Support is Essential to Becoming Professor, 

Exclusive, Informal Networks, and The Academic Culture is Toxic and Needs to Change. The 

social climate and culture of academia was identified as strongly impacting women’s career 

progression to Professor, offering critical support or a hostile environment.  
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5.3.1. Social Support is Essential to Becoming Professor 

 

When the interviewed Professors reflected on different stages of their career, from the very start 

to their current position, support and encouragement was repeatedly highlighted as making a 

crucial difference to progressing to Professor. The academic career can be full of challenges. 

Having access to support and encouragement was identified as being necessary to make it to 

Professor. How universities and departments formally facilitated and supported practical 

support varied hugely. The Professors often explicitly labelled practical support as directly 

impacting career progression through offering direct opportunities, knowledge, and resources 

relevant to career development and promotions. Even though career progression is often based 

on individual merit, through collaborative environments and networks, the workload that goes 

into teaching and research can be distributed.  

“We are all, we are independent researchers. But if you are embedded (.) in a very 

successful group, ((pause)) er, then your KPI is, of course, because you write lots of 

papers, and they are easier to achieve. Yes. So if you are embedded within a system, 

within a group, a research group, I mean, er, that works, (.) and, of course, then all your 

KPIs are self-, er, because you, you know, you have lots of papers, but because you are 

a co-author. You have lots of grants because you are a member of (.) everybody getting 

a grant, yes? So your KPIs are immediately (.) achieved. That doesn’t mean that you are 

not good. I mean, obviously you are good. I mean, I’m not saying that this, this says 

anything depending of, if the person is good or not. I’m just saying that if (.) you are 

embedded in a (.) functional research group, then it’s easier.” – Annie Easley (Pre-92)  

 

In addition to practical support, emotional support also impacted career progression by 

providing a significant resource for resilience and coping with difficult aspect of the academic 

career. Emotional support was described as particularly useful for coping with the difficult 

aspects such as frustrations, doubts, low confidence, fatigue, or rejections from publications, 

grants, or promotion applications, but also for celebrating accomplishments and general 

encouragement.  It was argued that even with emotional support, it was hard to do the academic 

job, but those who had reported having little or no support as even harder for the added isolation. 
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Where practical support often came from the academic community, emotional support could be 

drawn from this group as well as friends and family outside of work.  

“It has to be about having supportive people around you. Because, you know, no man 

or woman is an island. And if you’ve got, if you don’t have this supportive infrastructure 

around you, because it is hard, and there are times when you think ‘why am I doing 

this?’. If you don’t have those people around you to say ‘I feel like that as well 

sometimes’ or ‘you’re actually doing a good job’, or ‘take a break’, or ‘stop worrying 

about that’. And (.) I don’t think, I don’t think you could make it and sustain it.” – 

Rachel Carson (Post-92)  

 

“If I went down to the park with my children, the mothers in the park would cold 

shoulder me because I was a working mum. So I went through many years when I felt I 

was not a fish, flesh, nor foul. I had no time for friends, because I was working flat out. 

My department was (.), you know, it was (.), it, there wasn’t a time it was hardest, (.) 

but I was still kind of isolated. And, erhm, I wasn’t accepted by other mothers. And it 

was just horrible. I couldn’t make friends. And, erhm, I wasn’t accepted by other 

mothers. […] I had no one else to turn to. It’s really hard! And I think that isolation (.) 

will probably face a lot of people. And how do you cope with isolation? So, erhm, 

different people will have their own strategies. Marrying the right person is undoubtedly 

one of the answers ((both laugh)).” – Gerty Cori (Pre-92)  

 

5.3.2. Exclusive, Informal Networks 

 

When discussing networks, there seemed to be a gender stereotypical view of how men and 

women become members of networks, and how networks operate and support their members. 

The general stereotype was described as men forming informal networks with other men who 

were similar to them, and that they exchanged meaningful mentoring as well as decisions made 

by network members that benefits and progress the careers of other network members. Women 

standing out the outside, observing men and the ‘old boys’ club’ supporting each other these 

exclusive informal networks, some of the interviewed Professors or other women they referred 

to had expressed feeling like they missed out on important advice and support that could have 

helped progress their careers.  
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“I think my experiences (.) are, (.) hmmm, I think it’s the way that a lot of things happen 

in academia, and that things happen in the, in the kind of shadows beyond the, the 

official procedures. And I suspect that my (.) success in that area was mostly luck. But 

I also suspect that (.) men may be part of networks (.) where there is more advice about 

how to do this. […] I think my experiences (.) are, (.) hmmm, I think it’s the way that a 

lot of things happen in academia, and that things happen in the, in the kind of shadows 

beyond the, the official procedures. And I suspect that my (.) success in that area was 

mostly luck. But I also suspect that (.) men may be part of networks (.) where there is 

more advice about how to do this.” – Mary Leakey (Pre-92)  

 

There were many examples of formal, external women’s networks being set up, such as the 

network associated with the Aurora leadership programme, and positive reports about their 

effectiveness on sense of belonging and career progression. However, it was also argued that in 

subjects and work contexts women are minorities, it is harder to join networks – especially 

informal networks. Especially for the promotion to Professor, most universities seemed to 

operate with a need for several references. When these references could not be collaborators 

and ideally should be international, those who find it difficult to form networks are 

disadvantaged for this promotion. If not invited to join already existing networks, establishing 

new networks was identified as especially difficult by Professors who had caring 

responsibilities that limited international travelling, and Professors who lacked confidence in 

initiating the formation of collaborations or networks. The lack of confidence in forming new 

collaborations and networks was the strongest when there were greater contrasts between 

themselves and the individuals who typically form these types of mutually beneficial 

professional relationships. The gap between the senior, White, male academics who typically 

make up such relationships, and female early career academics increased the difficulty for the 

latter to form collaborations and networks. 

“((Sighs)) it’s that whole thing about you need all the references, yeah? So I had to come 

up with however many people who would (.) write and say that I’m gorgeous and lovely 

and a brilliant researcher, and generally, (.) the sun shines out of me. Erhm, ((sighs)) 

and they need to be independent from you, not your collaborators. They need to be 

international, they need to be (.) eminent – all this stuff. It’s hugely about your ability 

to form networks, erhm, and I think people are more able to form networks with people 
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like them. Erhm, (.) so I think, ((pause)) as a woman, there are challenges you encounter 

there that a, (.) you know, older, White male would (.) not (.) encounter. So I think, 

((sighs)) one of the things that worries me a great deal about the promotion process, 

erhm, (.) is, is this ro-, (.) is hugely, in this university, reliant on these references. And 

(.) it’s all about (.) who you know, and how you make networks, and that’s (.) not a (.) 

unbiased process.” – Alice Perry (Pre-92)  

 

“So to go and build those contacts, and have those referees to (.) give the external 

endorsement to you becoming a Professor, you need to have met them and talked to 

them, and that’s really quite hard if you, erhm, don’t have those degrees of freedom. 

And, erhm, I have always been very shy, and I think it’s quite hard to build up those 

relationships that I wouldn’t be able to do it unless I felt I had the academic background 

to talk to someone. I wouldn’t just go and talk to someone. I mean, I think at 

conferences, it’s much more difficult for a woman to walk into the bar on their own and 

start up a conversation. You know, I’ve spent lots of conferences where I’ve just thought 

‘I can’t do this! I’m going back to my room!’.” – Olive Dennis (Pre-92)  

 

5.3.3. The Academic Culture is Toxic and Needs to Change 

 

It is important to note that in the interviews, some of the Professors reported excellent 

experiences with management and heart-warming stories of colleagues sticking up for each 

other. However, there were also numerous stories and descriptions of resistance to the 

interviewed women becoming Professors that will not be discussed in detail due to anonymity. 

The different stories of bullying, harassment, hostile and condescending comments, inequitable 

collaborations, and criticism the women reported facing seemed to have in common that they 

represented an overall academic culture that can be aggressive and tough. Across time, career 

stages, subjects, departments, and universities, the academic culture was described as 

unacceptably hostile. The academic culture at its worst has been identified by the Professors as 

one of the most impactful contributors to women leaving academia, and so leaked out of the 

academic career pipeline. The pervading negative aspects of academic culture in the UK was 

identified to form a significant challenge to career progression, and impacted the career advice 

the Professors reported giving to others.  
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“But I can’t help but wonder whether, ((pause)) I don’t know that I would advise people 

to do this, you know. It has to come with a warning. […] Come with a health warning 

((laughs)).” – Mary Allen Wilkes (Research Institute)  

 

Some of the Professors identified lack of professional accountability as one of the drivers of the 

worst aspects of academic culture in the UK. Lack of consequences and personal accountability 

of antisocial behaviour was reported as both a common occurrence and great source of 

frustration across career stages. Professors who had spent the majority of their career in industry 

highlighted this as more common to academia than industry, expressing surprise at the 

expectation that someone could treat them in a manner they described as antisocial and 

unacceptable, and still expect academic service in return as though nothing had happened.  

“No, you know, the word, the old meaning of the word professional, which is that you 

are responsible for your own actions, and you, erhm, you know, you, you’re held rel-, 

reliable if you get it wrong. I mean, that’s gone. It’s all, you know, none of us are trusted 

to do anything. The whole world is run on the basis that you’re guilty until proven 

innocent. Which is an out-, (.) I won’t start on my hypotheses, but it’s a very, very 

dangerous path we’re on. Because if people have no, if there is no honour, if there’s no 

reason to behave well, then there’s no reason to do good things. People won’t bother.” 

– Dorothy Hodgkin (Pre-92)  

 

“Erhm, they’ll will beat people up verbally, and physically and then expect to use them 

as interviewers and guides and advisors, and, erhm. It’s very funny. Academics don’t 

work as, I mean, it’s always, we always talk about teamwork. But academics don’t work 

as a team, they don’t share, they want to do it all themselves.” – Jocelyn Bell Burnell 

(Pre-92)  

 

 

The lack of individual people being held accountable for what has been described as bullying, 

harassment, and creating hostile psychosocial work environments, was according to the 

Professors deriving from an academic system that values and rewards primarily a narrow set of 

performance indicators set for individuals more than teams, and that values number of research 

outputs such as grant income and number of publications in high impact journals. The cultural 
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value placed on producing the right research outputs was also identified by interviewed 

Professors as harming science itself by facilitating academic misconduct, such as publishing 

false or misleading results.  

More than lack of accountability for bullying, harassment, and academic misconduct, 

achieving the right type of impact and especially grant income was reported as so valued and 

associated with prestige that recruitment and promotional committees observed were willing to 

see past or forgive this type of behaviour. In other words, the academic system not only tolerates 

antisocial behaviour and academic misconduct, but reinforces it when associated with achieving 

sufficient prestige and grant income for the employing organisation. Importantly, it was also 

identified that academic misconduct of this kind was facilitated by people in leadership 

positions, who were reported to create networks of misconduct that increased the probability of 

winning grants and getting published quickly.   

“I would say ((pause)) it probably helps a lot if you’re (.) working in a lab that’s 

((laughs)) perceived to be like, (.) well, whether the group leader is, you know, very 

well known in the field, then (.) I think then it becomes easier for you, because (.) how, 

what I think happens is that, unfortunately that, erhm, and this is the sort of thing that 

[named colleague] highlights [online] a lot, is that, you know, ((sighs)) erhm, some 

people unfortunately, you know, do get to the top because they have fraudulent papers. 

And then of course the people in (.) their group, you know, are kind of carrying on with 

that tradition. And then these very high profile people then, (.) they get their post-docs 

and things as editors on journals, and then, (.) and they’re all on review committees, so 

they end up kind of, erhm, waving through each other’s grants, waving through each 

other’s papers. And then, obviously, if you’re in a group like that, then when it comes 

to, ((laughs)) you know, getting promotion, (.) I think it can become easier, because 

you’ve got all of these papers and, you know, prestigious people backing you. You 

know, I mean, we’ve even like seen in one of (.) [named colleague’s] recent stories that, 

you know, [big name in STEM subject 3, specialist area 3] has, you know, got fraudulent 

papers, even. And, erhm, the Head of the [major research institute] has got like a string 

of fraudulent papers. Erhm, and unfortunately, these people (.) are now at the top in, in 

various fields, and, (.) you know ((sighs)). If you working with them, it’s probably easier 

to get promotion, but, ((laughs)) erhm, yeah. So that’s, that’s one of the things, that’s (.) 

not good with science at the moment, unfortunately.” – Beulah Louise Henry (Pre-92)  
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Securing research funding and producing publications in highly ranked journals was commonly 

described as valued, but the performance indicators were reported to place higher value on 

being Principal Investigator on grants and first or sole author on publications. This system was 

described as driving a competitive culture that pits academics against each other rather than 

encourage teamwork and collaborations. An increased sense of competition to be the best was 

not only reported between individuals, but also between subjects and departments. The 

performance criteria included both university specific criteria, such as promotion criteria, as 

well as those set externally. For example, the Professors reported that the criteria in the last 

Research Excellence Framework (REF 2014) explicitly discouraged collaboration with 

colleagues in the same department. This means that those who worked towards these REF 

criteria not only lost out on the potential shared research outputs that could have been gained 

through working with colleagues in the same department, the potential support system that 

collaboration could have built up was also lost.  

“I noticed that that (.) department had changed. And that seemed to be driven ((pause)) 

in part by (.) external ((sighs)) demands. Demands is maybe too strong a word, but we’ll 

call it external demands, from the rest of the university, looking for change. ‘We want’, 

you know, ‘more research outputs. We want everybody to be better at teaching, da, da, 

da, da, da’. And I think that had a (.) kind of knock on effect on the management within 

that department, and then that trickled down to people within their own departments, 

and it became a bit more territorial, you know, ‘oh’, you know ‘that’s just [different 

specialism within STEM subject 3], so, you know, we don’t talk to them’, and 

everybody trying to be, (.) actually, in competition with each other. Because they’re 

trying to preserve their own research activity, trying to preserve their own (.) identity. 

Erhm, and I, I noticed a great cultural shift. During that kind of end period, there was 

also a change in management, erhm, and I think that amplified that process.” – Esther 

Lederberg (Pre-92)  

 

“I think (.), to me, a much bigger issue than this whole thing about, erhm, gender 

equality and so on and so forth, it’s really about team spirit in academia. Because that 

is a by-product of the REF criteria, that if you’ve got people collaborating in a 

department, it goes against you. It’s much better to collaborate with people from outside 

your department, because then each of you can count the output. Whereas internally, 

you can only count the output once. And that has had a lot to answer for in terms of 

fostering team spirit and collaboration in departments, and that is not a good thing, 
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because you’re better off not talking to your colleagues, and collaborating elsewhere. 

And I think, you know, the downside of that is that a lot of sort of internal peer support 

is being eroded. But I think that’s something that is very hard to quantify, or may be 

explicit.” – Lise Meitner (Pre-92)  

 

According to the interviewed Professors, working to performance criteria that primarily 

rewarded research outputs also created a culture where teaching was less important to do well. 

Several of the interviewees reported having been advised to put less effort and time into 

teaching in order to secure academic career progression, and the few interviewed Professors 

who primarily taught reported great frustration at the lack of reward for good practice and 

achievements in teaching. Although this approach was described as slowly changing at several 

universities, the reported traditional progression route to Professor was to try to make less effort 

on teaching and administrative tasks and prioritise research activity instead. The individuals 

who had most often committed less effort and so wilfully underperformed in teaching in order 

to focus on their research and other more promotable tasks were men, but this was not identified 

as a characteristic or all men. In contrast, the interviewed women expressed stronger reticence 

to deliberately sacrifice teaching and students, and a stronger sense of social responsibility to 

take on and do well in teaching and administrative tasks even though these came with little to 

no promotional reward. The reported preference to reward research over other tasks that are 

also needed to be covered in order to run a successful university worked to increase a divide 

and sense of hierarchy in the academic staff.  

“Some people call it the apartheid of education, but there is a (.) academic 

teaching/research track, and there’s the academic teaching/scholarship track. And the 

academic teaching/scholarship track is (.) the people who do all the work on the 

teaching. And everybody else, the shining stars, do the research. So you can be the 

shining star for teaching, but nobody cares.” – Chien-Shiung Wu (Pre-92)  

 

“Certainly at my previous institution, it was totally nebulous. Erhm, and in actual fact, 

what counted for promotion was just research. Everything else, you could just, might as 

well not do it. And some of my male colleagues in particular did that as a deliberate 
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strategy, and just, they just took it on the chin, and student evaluation as well. ‘If 

students are not happy, so what? Nobody cares. I’m going to write my papers.’. But, 

you know, the students, you know, the department wouldn’t have survived without 

people who took a different attitude.” -  Lise Meitner (Pre-92)  

 

The focus on individual merits, and especially individual research merits, was also identified to 

impact how people in leadership and senior positions shared information about and the chance 

to engage in opportunities that were relevant and meaningful for career development and 

promotions. Some of the Professors described working in local cultures where people who held 

senior roles, and so the power to decide how information and who could take part in 

opportunities with higher esteem, sometimes prioritised their own progression at the cost of 

more junior staff.  

“I think they leave it up to the individual. I think what the universities do, is that they 

provide, (.) they provide (.) opportunities, (.) but, ((pause)) but it’s up to you, I think, to 

(.) go for them. And to even know about them. So I think a lot of it does depend on your 

Department Head, and, and the Professors that are in your, in your group. And my 

experience up to now has been that, (.) that’s not been particularly (.) forward thinking 

in terms of (.) people coming up. Erhm, my experience is (.) that people often look for 

themselves, and don’t think about opportunities for those people (.) coming up.” – Nora 

Stanton Blatch Barney (Pre-92)  

  

Rather than committing to a thorough organisational change that led to women having a 

stronger sense of belonging or reduced the systemic biases against women and other minoritised 

groups, far more common were usually less successful attempts at teaching women to become 

more resilient. Many of the Professors reported rejecting ideas that the suggested problem to 

the leaky pipeline was for women to be more confident and to cope with the worst aspects of 

academia they might face. Instead, they argued for a deeper level change to the structural causes 

that makes academia divisive and hostile, such as the specific policies and procedures that 

enables the most destructive parts of the culture. Such a change could potentially address more 

than women’s inequality, but also broader diversity and inclusion issues for other marginalised 
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groups. However, it was also suggested that for that change to take place, the people in the 

academic culture would have to be willing to have more respectful discussions where there is 

room to disagree.  

“I feel like rather than teaching those women to deal with the unpleasantness, I think we 

need to get rid of the unpleasantness. And make it (.) more (.) kind of inclusive, and (.), 

erhm, just a much nicer and more positive and supportive community.” – Ida Noddack 

(Research Institute)   

 

“I’ve worked quite a lot on (.) inclusion, really. And it starts off with women, but in the 

end, to me, it’s about inclusion. I, I feel very strongly that the research environment (.) 

needs to be inclusive. It needs to be welcoming (.) of all kinds of different ideas. And 

that means that people in it have to be (.) endlessly willing to be contradicted. So it, 

erhm, argument and debate has got to a wonderful, joyful thing to join in with.” – Rita 

Levi-Montalcini (Pre-92)  

 

5.4. Individual Factors Involved in Becoming a Female Professor in STEM 

 

Among the many factors that were reported to make a difference to career progression, several 

reflected individual differences. Individual differences identified in this subtheme include 

stability of career interests, resilience and the role it plays in the difficulty of becoming 

Professor, the prominence of strong, intrinsic motivation in the Professors, and the impact of 

low confidence and feelings of fraudulence on career progression. The subthemes under this 

theme are: Stability of Career Interests, Resilience, and Confidence and Perceived Fraudulence.  

 

5.4.1. Stability of Career Interests 

 

Not surprisingly in a sample of female Professors in STEM subjects, many of the interviewed 

reported strong interests in science and learning from childhood. The interest was rarely specific 
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to subjects or linked to career goals, but more generally reported to be centred around curiosity 

and joy in science or nature, and the process of learning.  

“But I loved school. I always loved learning. I wanted to go to university. I didn’t know 

what I wanted to do when I got there, and then when I got there I never left ((both 

laugh)).” – Ada Yonath (Pre-92) 

 

“I liked books. Erhm, (.) I (.) guess I liked [STEM subject 1], and I was interested in all 

sorts of things. I was very interested in crafts, but (.) things like, erhm, (.) you know, 

anything to do with nature, I loved. Er, and I also liked [STEM subject 1]. I really 

enjoyed [STEM subject 1]. So I would buy [STEM subject 1 toys] and stuff like that, 

((laughs)) when I was a child.” – Sophie Germain (Pre-92)  

 

Where interested was reported in specific STEM subjects, equally many Professors reported 

interest in non-STEM subjects, and mixed interest in a range of subjects was also common. The 

specific subject interests were mediated and influenced by sometimes random factors in early 

career stages, often encouragement or feedback from others. Career interests also changed as 

the Professors learned more about the subject and what it meant to work as a specialist in that 

field.  

“I wanted to do [STEM subject 3], so (.) it became apparent that the, what I, what (.) 

really did attract me was research. As soon as we got to the point where, in a degree 

where you do research, erhm, and, which is usually sort of (.) final year and, and you 

get to, erhm, you get to sort of choose your own project, and follow it the way (.) you 

want, not just be told instructions. Erhm, and, and, you, you can, you know, you can 

have your own ideas and what, whatever you think of is, is, I mean, it may not be right, 

probably isn’t right at that stage, but (.) your own ideas become valid.” – Lillian Moller 

Gilbreth 

 

“When I was at school, I didn’t want to be a [STEM subject 1 specialist]. It didn’t occur 

to me. I wanted to be a [non-STEM subject 6 specialist], because I had seen it [in films 

and on TV] ((both laugh)), and that looked good to me, so I, er, I originally for A level, 

I was originally going to do [two non-STEM subjects and STEM subject 3] as my A 

levels. Erhm, and, er, I went into my A level choice sessions to talk to the teachers, and 

the first person I met on the way in was my [STEM subject 3] teacher. And I came out 

doing [STEM subject 1], [STEM subject 6], and [STEM subject 5], and failed the 

[STEM subject 3].” – Hertha Ayrton (Pre-92)  
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In later career stages, different experiences were reported as to whether the Professors had 

changed core career interests. A passion for science, research, teaching, or leadership generally 

was common, and was identified as important to progression to Professor and other senior 

positions. Among the Professors who reported their career interests changing, interests were 

usually mediated by practical considerations such as job security, psychosocial work 

environments, or personal growth.  

“At some stage, when I was in [late 20s], I really need to do something different. I think, 

I was just back in this country. I had been back in this country for a year, been in [region 

6] for a year. There were very few jobs. Very few academic jobs I could apply for. There 

were two jobs that year – in this country. And it, they just weren’t very many 

opportunities, and I thought ‘this is stupid! I’m not daft!’, you know, and, erhm, so 

there’s just no jobs for me to apply for, and yet I know I have lots of abilities, and this 

in unfair. And I should do something different. And so I thought about going into 

[STEM subject 7], actually. And I thought maybe I should go to [region 8 – abroad] and 

do something entirely different. And what I in fact did was, I ((laughs)), I did go to 

[region 8].” – Isabel Hardwich (Pre-92)  

  

5.4.2. Resilience and the Difficulty of Becoming a Professor in STEM 

 

Becoming a Professor in STEM in the UK is difficult. The available demographic data for 

Professors and the reported experience from the Professors indicate that it is more difficult for 

some than others to become Professors, but the interviewed Professors argued that there is no 

easy route to becoming Professor for anyone. Progressing to Professor was identified in the 

interviews as difficult from the start. Doing a degree is challenging, and the increased 

expectations at each career progression step from the undergraduate degree to Professor are 

difficult to meet. Few who start an undergraduate STEM degree become Professor.  

“But it should be, I mean, it’s like, you know, should everybody have a degree? No! 

Because it’s a, it’s a, it’s a standard. It’s a, it’s a level. If we, if we have, you know, if 

we say ‘everybody should become a Professor eventually’, all we’re doing is devaluing 

the currency, therefore we are making it less important. So, I, I don’t think everybody 

can become a Professor. I don’t think everybody should become a Professor in an 

academic world. That sounds elitist, but I think that’s correct, because we are, we are 
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about standards. Not everybody does a PhD. Not everybody should do a PhD. Some 

people definitely shouldn’t do a PhD.” – Dorothy Hodgkin (Pre-92) 

 

Being a woman in a STEM subject in UK academia, working to become Professor was 

identified as difficult, but it was also argued that becoming and being a female STEM Professor 

in the UK can be so challenging that some burn out in their Chair. The interviewed reported 

that they themselves and women they had worked with had faced significant difficulties and 

challenges as their careers progressed to Professor, which caused some of the women to leave. 

The Professors reported that difficulties and challenges persisted after they got their Chairs and 

other senior positions in leadership, and the accumulated strain influenced attrition of female 

STEM Professors.  

“It’s just, it’s tough. I think we’ll, (.) something that will be interesting, looking in ten 

years’ time, and seeing how many women Professors we’ve retained.  Erhm, but I don’t 

think we’ve got enough data at the moment, really, to (.) have that (.) being a particularly 

meaningful, erhm, statistic. But (.) I think, I think there’s a risk that we will (.) burnout 

female Professors.” – Marjorie Lee Browne (Pre-92)  

 

One of the most difficult aspects of progressing in an academic career is the rejection, which 

was identified as a particularly common part of doing research. In addition to the research 

results not going the way you might have hoped, applying for grants and writing papers for 

publication are important parts of research that come with high probabilities of rejection. Many 

reported taking rejections very hard, especially in early career stages when rejections were 

many and a relatively new experience. The details of attempts that were not successful were not 

discussed as openly as victories, which gave an impression of other people being more 

successful and having fewer rejections than them, which in turn lowered their confidence.  

“At one point, I think I had enough rejection (.) letters to, I think I said to wallpaper the 

bathroom […] ((laughs)) you know. Er, people, people are pretty good at talking about 

how successful they are, but they forget to talk about the failures, and, (.) and actually, 
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you know, it, everybody who is succe-, who has won success, has at least ten failures 

behind them. So it’s im-, it’s important to remember that, as, you know, not everybody 

gets everything straight off.” – Helen Quinn (Pre-92) 

 

Even though rejection continued to be a part of the Professorial work life, it also continued to 

impact the Professors’ confidence. Learning to cope and persist in trying through the rejections 

was essential in making it to Professor. Hearing about other people also having regular 

experiences of rejection was reported to help by managing expectations of not always 

succeeding as the norm for everyone rather than just one unusually unsuccessful individual. 

Taking time to find constructive criticism in rejection feedback and ways to build on that was 

also reported as very important for individuals to learn in order to become promoted to 

Professor.  

“You also need, (.) er, to, to learn how to cope (.) with failure, and it’s difficult. You 

know, like when you, or with rejection rather than failure, maybe it’s a bit dramatic, but 

rejection. You know, like, er, when you start to get rejections, and we all get rejections, 

so when I ((laughs)) go and speak to people, I say ‘well, rejection is something that (.) 

happens to everyone. Even the brightest Professor that you can imagine, at some point 

has applied for a grant or written a paper, and it has been rejected’. And, you know, it’s 

how much that it does on you, so and your confidence, for example. So I do try not to, 

(.) I, I get one or two days where I’ve been really upset, I feel (.) devastated, but then I 

try to look at (.) what can I get from, you know, from that rejection. What have I learnt? 

How can improve my paper? How can I put my proposal? Where do I go next? To have 

a strategy. But some people, I think, (.) er, they get something rejected, they get, they 

go into a spiral where they just feel not good enough, and they are less likely to apply 

for the next grant.” – Maryam Mirzakhani (Pre-92)  

 

Among all the factors the interviewees reported facing, persistence was reported as their main, 

single individual factor that helped them not just to cope, but succeed. Remaining stubborn, 

resilient, and persistent was crucial in becoming Professor. Persisting in trying again, 

resubmitting articles, and reapplying for grants, jobs, or promotions was an essential part of 

what the Professors have done as individuals to progress to where they were. Some reported 

being in supportive environments, where they were encouraged and empowered, and reported 
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feeling more confident. For those who did not have this experience, and did not report feeling 

confident, repeatedly and stubbornly persisting anyway helped them progress to Professor.  

“If you’re driven, if you’re motivated, if you’re resilient. A, a lot of perseverance. 

((Sighs)) I think it’s just a whole load of not giving up.” – Esther Lederberg (Pre-92)  

“Erhm, part of the fact was that I just did, felt like I was on the outside, and did not 

know how to come on the inside (.) to get to Professor. Erhm, and so when I got it, I 

was, you know, it was beyond my wildest dreams. I had never sort of, never even 

thought I would make it this far, because I had had so much rejection before that I just 

thought ‘oh, that’s probably not going to happen, but I’ll keep trying’. So when I got it, 

I was really shocked. Erhm, yeah, in a nice way! ((Laughs)) but really shocked, I think.” 

– Chien-Shiung Wu (Pre-92) 

 

One the key sources for the persistence and resilience seemed to stem from a strong sense of 

intrinsic motivation. Intrinsic motivation for becoming promoted to Professor and having their 

work recognised for being at that level, or their subjects specifically, or research, teaching, or 

science generally was important to resilience because the Professors were pursuing what they 

felt were most meaningful and interesting, and achieving that goal was important enough to 

overcome the challenges faced.  

“But I would still do it, because I don’t do it for the title. And I’ve never done this to 

have the title, I do this because I have a passion for it. So I will do (.) anything if I have 

a passion for it, regardless of what the difficulties are.” – Mary Allen Wilkes (Research 

institute)  

 

The motivations for doing the job seemed often seemed to stem from a strong, intrinsic 

approach to master the tasks they found most meaningful, which varied between teaching, 

research, leadership, and academic citizenship. The experience of accomplishments in these 

areas was reported to feed into their self-beliefs and professional identities.  Often, continuing 

to spend time and do well in the tasks they felt were most intrinsically rewarding was more 

important than promotions, although high quality teaching, and especially leadership and 
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research, played a significant role in becoming promotable to the most senior, academic 

positions.   

“My passion is science, and I only ever wanted to do science. What I really, really love 

(.) is the experiments, and the research, and the making progress, and publishing. That’s 

it. That’s what I love. The job title, (.) erhm, like, I never wanted to be a Professor for 

the sake of being a Professor. I could have quite happily done this exact same job in any 

other venue. So for instance, a lot of my colleagues who, erhm, (.) are at [other STEM 

research institute] aren’t Professors. And (.) I’d be quite happy being them. You know, 

because the job (.) description is exactly the same. It’s, you know, it’s (.) publishing 

papers, doing research, (.) to the best of your ability. That’s it.” – Ida Noddack (Research 

Institute) 

 

5.4.3. Confidence and Perceived Fraudulence 

 

In the interviews, confidence was discussed very often in terms of career progression, usually 

in how it was in short supply. Those who reported feeling more conflicted with negative feelings 

about being Professor were often those who reported having little to no encouragement or 

support in developing their career that far. Although their professional outputs were validated 

as being of Professorial standard when this title was awarded by a promotion or hiring 

committee, the lack of encouragement both up to getting promoted and after still impacted their 

confidence and how much they reported feeling they had earned their Chairs.  

 “In a funny way, even now, I still sometimes feel embarrassed about having a title.  

[…] Because it’s not really (.), I’m not looking for that recognition. Does that make 

sense? Yeah, I don’t know what it is. There you go. But we all do it for different reasons, 

don’t we? […] I never had a single person say to me ‘you should do this. You should 

be a Professor.’  

Interviewer: ((Sighs))  

Ada: I know! It’s terrible! And that’s why I make sure that that doesn’t happen to other 

people that I really (.) think should be moving forward. Because, even just one person 

saying that can make such a difference. Somebody saying ‘I believe in you’, ‘I think 

that you can, you can reach this’, yeah, it’s important. OK. ((Pause)) er, OK. So I have 

had a really unlucky run is what, what I would say, in terms of line managers, all the 

way along ((laughs)).” – Ada Yonath (Pre-92) 
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Not feeling confident was reported as limiting aspirations and ambition in early career as well 

as later stages. When deliberating whether or not to apply for a Professorial promotion, the 

interviewees reported particularly low confidence, and that it was a barrier to applying for 

promotion. One of the sources that contributed to reduced confidence at that career stage 

seemed to be the comparisons made between their own, current profiles and those of other 

Professors and people in other senior positions. These people formed the comparison group and 

baseline expectation for Professors, which means those who were between early career and up 

to thinking of applying for promotion to Professor could be comparing themselves to a group 

of people who were well established in their senior roles. This comparison led the interviewed 

to report feeling inadequate, exacerbating low confidence.  

“And he’s a person that, sometimes, when you are starting and, and you feel that perhaps 

less confident, er, or you have a bit of impostor syndrome, that I think is, is sad – 

common feature in many of, of us, erhm, he was always like ‘no, look around!’, you 

know, ‘look, don’t compare!’. Because I think that’s one of those things when you are 

starting in your career, you look at these Professors, and you compare (.) yourself with 

them, but actually, you should be comparing yourself with the people that are at the 

same level as you, and then you realise that actually, you’re pretty good.” – Maryam 

Mirzakhani (Pre-92)  

 

The low confidence at that career stage was often discussed in terms of perceived fraudulence 

in being appointed to Professor. Specifically, the Professors reported either feeling like an 

imposter – worrying that they had been promoted beyond their ability, or that they had not 

deserved the Chair because of how they were promoted. By feeling different to a perceived 

norm, there was more room for doubt about whether the promotion had truly been earned. 

“I mean, and also because I got mine because I was being headhunted, and it was, erhm, 

something that they offered to make me stay. So I have not been made a Professor 

through the normal route. And I’m very much aware of that, and feel slightly, erhm, 

insecure because of it. Because it doesn’t feel, it wasn’t sort of by merit. […] So 

achieving it not through the usual going for the job and being rewarded it, but through 
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a process of ‘oh my goodness, she’s on this very big project, and if I, if [key research 

project] hadn’t come along, we wouldn’t have got the Lectureship then. And so that’s 

a, it makes you feel on slightly shaky ground, because… 

Interviewer: Really? 

Alice: Yeah, because you feel like ‘well, I didn’t get it through the normal process’. If 

they, it’s that feeling of ‘if I was good enough, why didn’t they give it to me before that? 

Why did it have to be pushed by, by the project coming in?’. So it’s, it’s been a, my, my 

entire career trajectory has been very much, erhm, not through the standard kind of thing 

where you apply. I’ve been promoted, and not necessarily through the standard route. 

So that can feel a little bit odd sometimes.” – Alice Ball (Pre-92) 

 

When perceived fraudulence, or imposter syndrome, was discussed, many of the interviewees 

argued for a gender difference. Those who perceived a difference in perceived fraudulence in 

men and women argued that stereotypically, men are more likely to express confidence and act 

on confidence where women are not. Women experiencing hesitation, and waiting longer until 

they felt confident was especially common. There seemed to be several readily available 

anecdotes to support this stereotype, although the assumption about typical male confidence 

seemed to be informed to a greater extend by the stereotype than observed behaviour. Part of 

this stereotype being so prominent seemed to be rooted in that confidence is rarely openly 

discussed, meaning that several individuals are left feeling low in confidence, assuming that 

everyone else is doing well. Learning that other people struggle with low confidence too has 

usually come from conversations between women, which has also informed the impression that 

more women than men report feeling like impostors because they are more likely to talk about 

it. Others argued that although men are not observed to talk as much about low confidence or 

perceived fraudulence, they can feel that way and experience the detrimental impact on career 

progression.  

“I guess it was only when I worked with her that I started thinking about different styles 

of doing science. And her (.) style (.) was (.) you might call it more modest or more 

understated. And… 

Interviewer: What do you mean by that? 
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Mary: She would say (.) things in a very considered way when she thought she had a lot 

of evidence for them to be the case, whereas a lot of men in the field would, would go 

‘oh, yeah! Well, I think this is right, and here’s some evidence’. So it would be more, it 

would be a, it, er, it would at least appear to be more cavalier, more (.) confident 

approach maybe? Erhm, ((pause)) but what was, ((sighs)) so what was interesting about 

[boss] (.) was that (.) it was very clear that although she, or she appeared very 

considered, very measured, (.) when you got to know her, you’ve realised that she 

suffered from impostor syndrome. And, er, and then when I saw that, I thought ‘oh god, 

it’s not just me!’ – Mary Leakey (Pre-92) 

 

"It’s funny, isn’t it? What, what your brain will tell you, er, and I think a lot of people 

feel like this, and I think this is a real thing. Erhm, I don’t know if it’s more of an issue 

for women or not. I actually know a lot of men would feel like that too, so I think it’s 

not just women who feel like that. Erhm, but, yeah, definitely that sort of feeling of 

unease that ‘oh no, no, I’m really in trouble!’ ((laughs)) ‘because, you know, what if I 

can’t live up to the expectations, etc, etc, etc?’. I got over that, but, it, it was definitely 

there in the beginning of, of being promoted.” – Emmy Noether (Pre-92)  

 

5.5. Ambition to Become Professor  

 

Among the interviewed Professor, there were significant differences in when they started 

becoming ambitious to become Professor, and what triggered ambition when it became more 

prominent later in their careers. Half of the interviewed Professors reported never feeling 

particularly ambitious to become Professor, reporting key career goals centred around being a 

scientist rather than progressing to recognition in titles. A few reported feeling ambitious to go 

as far as they could in an academic career as from an early point, but for most, this grew over 

time, and especially when they had progressed in their careers to the point where the promotion 

to Professor was the next promotion. This theme is split into three further subthemes: Never 

Felt Ambitious to Become Professor, Early Ambition to Become Professor, and Discomfort in 

Women Describing Themselves as Ambitious. 
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5.5.1. Never Felt Ambitious to Become Professor  

 

Almost half (n=30) of the interviewed Professors (n=71) reported that they did not have a strong 

ambition to become Professor. The dominant career goal was not to achieve a title or gain 

influence. Instead, their main goal was to get by and do a good job – make good science. 

Teaching and seeing students develop, doing experiments, publishing, making a difference in 

industry, and making progress in their fields to the best of their ability were highlighted as what 

was more important to achieve than to become Professor.  

“So I did not choose to be a Professor. I chose to be a Researcher. A Researcher with 

leadership, that wanted to lead (.) certain areas of science.” – Mary Allen Wilkes 

(Research Institute) 

 

“I didn’t even think about whether I was going to become a Professor or not. That wasn’t 

one of my goals. My goal has never been to be a Professor. My goal is to be happy and 

have a good time… 

Interviewer: ((Laughs)) 

Irène: …if that makes sense, and to, you know, be nice to the people around me, and… 

Interviewer: ((Laughs)) 

Irène: …and, you know, (.) you know, have, yeah, help people be happy, really, erhm, 

including myself. Erhm, (.) so I’ve never had an ambition to be a Professor. It just 

happened.” – Irène Joliot Cure (Pre-92)  

 

An unexpected side of general career ambition not being to become a Professor was that those 

who reported feeling this way also tended to be indifferent or unimpressed with being a 

Professor. Several could not at all remember when they became a Professor. Whilst it was a 

notable and meaningful achievement for some, for many who expressed their career goals to be 

different, becoming Professor sometimes did not even stand out as a significant memory.  

“How long have I been a Professor? Oh, that’s an interesting question. Erhm, so I was 

promoted to Professor [at pre-92 university 3]. Erhm, I think, I think it was probably 

[several years ago], (.) sometime around about then. ((Laughs)) I can’t remember 
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exactly, but it was, erhm, (.) yeah. I bet, I think that was about, about, (.) about, it was 

maybe [a year after], erhm, but I think [estimated year]. I should have checked really, 

shouldn’t I before you came? But… 

Interviewer: No! 

Rita: …I didn’t.  

Interviewer: No, if it’s not a stand-out memory… 

Rita: ((Laughs)) 

Interviewer: …to become Professor? 

Rita: No, it’s not a stand-out memory ((both laugh)). 

Interviewer: OK. 

Rita: It’s nice! Don’t get me wrong, but it’s not like ‘hooray!’. […]  There’s an extent 

to which become a Professor is probably the least adventurous version of, of a career I 

could possibly have had.” – Rita Levi-Montalcini (Pre-92)  

 

The promotion to Professor was recognised as a grand career goal, but ambition could also be 

directed to achieve other forms of recognition and career progression, for example by 

distinguished professional bodies. Having their work recognised by professional bodies 

sometimes felt even more exclusive and meaningful of their contribution and expertise than 

becoming Professor. Recognition in the form of membership and awards by professional bodies 

also supported these women’s sense of agency, power, independence, and security that offered 

stronger resistance to potential career penalties in their workplaces, sometimes more than the 

Professorial title. These resources empowered the women to be braver in influencing change in 

areas where they would have had less success before achieving their professional body 

recognition.  

“I mean, what you didn’t ask me about was, was [achieving recognition by significant 

and exclusive professional body]. Because that was the grandest thing that happened. I 

mean, if, so, OK. Everybody wants to get to Professor. That was great. But really [in 

STEM], to [achieve recognition by significant and exclusive professional body]. Erhm, 

that’s, that’s a big deal. That was really quite something. I mean, that was by, I really 

want, I didn’t know that when I started, but I knew as I got more successful, that I really 
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wanted [achieve recognition by significant and exclusive professional body], but I was 

in no means counting on that.  

Interviewer: Did that feel bigger? 

Maria: Oh yeah, absolutely! That was fantastic! And in a sense it was liberating. 

Because once I had done that, nobody, I mean, if you say ‘nobody can touch me’, I 

mean, I couldn’t be dishonest. But basically, I was there. I could be quite brave in things 

like diversity. Speaking out on things like that. Because there I was! I had achieved it!” 

– Maria Goeppert Mayer (Pre-92)  

 

Some of those who argued for never being ambitious to become Professor came from non-

university career backgrounds. Working in industry or research institutes, they argued that the 

Professor title exists in the context of university careers, and so is not a natural career goal in 

other contexts. In that case, the Professor title would not bring the same recognition of their 

peers in organisations outside academia as for academic colleagues. The Professor title was also 

identified as a more recognised title of expertise to a general public than similar titles specific 

to industry or research institutes.  

“I think because I was [on a different type of contract], being a Professor wasn’t such a 

big deal because, erhm, (.) because most people didn’t get to be Professors, because we 

weren’t [on typical academic contracts]. But, ((pause)) I guess you just, (.) once, so once 

I got [higher title], I was told that was fine. I didn’t necessarily want to progress any 

further than that. Erhm, ((pause)) and I know I don’t, (.) didn’t want to be a [Head of 

Department], and (.) but I supposed being pr-, Professor is (.) a name to put, you know, 

you can’t tell people ‘oh, I’m a [higher title]’, because that doesn’t mean anything to 

them, but if you’re a Professor, then everybody thinks you ‘well, that’s great!’. So it 

was only because somebody said ‘oh, why don’t you apply to be a Professor?’, then I 

thought ‘oh, yes!’ I could (.) apply to be a Professor. So I wouldn’t say it was a burning 

ambition, it was just (.)  more an ambition to do your best, and (.) yeah. Do what you 

can.” – Mildred Dresselhaus (Pre-92)  

 

5.5.2. Early Ambition to Become Professor 

 

Some of the Professors reported that becoming Professor was their ambition from an early 

point, usually during postgraduate study or when getting the first permanent position. Learning 
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more about research and finding a passion for it seemed to be a particular important part of the 

motivation to pursue that all the way to Professor. It was also argued that when starting an 

academic career, the title of Professor is the natural goal. In hindsight, some of the Professors 

reflected that what they thought a Professor would be all about as early career academics have 

not always been matched to their experiences as established Professors.  

“((Sighs)) I guess if I’m really honest, I probably thought when I was even a, an 

undergraduate student ‘wouldn’t it be fantastic to be a Professor?’. 

Interviewer: You did? 

Vera: If I’m honest. […] Yes. Because (.) I wanted to do the research, and I had this 

idea about having a research group, and doing research, which was really false, but (.) 

it was, seemed exciting at the time.” – Vera Rubin (Pre-92)  

 

A few of the Professors reflected on past experiences where they expressed early ambitions to 

become Professor without truly having that ambition at that time. Whilst filling in forms or 

been in conversations with others, these Professors described how they expressed an ambition 

to become Professor because it seemed like the appropriate career goal to express in that 

moment, hoping it would please the conversation partners or persuade interview or funding 

panels to make their applications successful.  

“So something I can certainly say is, I never, (.) I can remember the exact instance where 

it occurred to me I might one day become a Professor. And it was in my interview. I 

can’t remember which one, because they were both in the same place with the same 

panel, for either my (.) temporary or my permanent role as a (.) Lecturer. And in (.) that 

interview, I was asked the question, you know, ‘where do you see this leading?’, and 

bear in mind, I was, erhm, (.) how old would I have been? I wou-, I, when did I finish? 

Er, ((pause)) so I got my permanent role in (.) [early 00s]. And, erhm, so I would have 

been [in 20s], and I was asked the question ‘where do you see this leading?’, and I 

remember thinking ‘what’s the answer you want to hear?’, and me saying ‘oh, I want to 

become a Professor’. Erhm, and, er, and I honestly (.) thought that that would be 

something that may or may not happen when I was in my 50s. Erhm, and it wasn’t 

particularly a driver, or an ambition… 

Interviewer: Even though you said it was?  
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Marjorie: Er, yeah. Because, (.) because that was what they wanted to hear. So, so (.) I, 

erhm, no I just wanted, actually, I just wanted a job ((both laugh)).” – Marjorie Lee 

Browne (Pre-92)  

 

Others argued that they recognised the Professor title as an attractive career goal, but did not 

believe it was achievable for them. This was not just reported in reflection for how they felt in 

early career stages, but through and including applying for Professorial promotion. Internalised 

ideas about representative Professors being too different to themselves, and not thinking they 

would ever be good enough were reported as reasons why the Professor title was unachievable 

for them. Additionally, observing how difficult it was to get onto an academic career in the first 

place, and then all the difficulties that had to be faced whilst progressing in that career, made 

becoming a Professor seem like an unachievable pipe dream.  

“It just seemed out of reach. It’s not that I (.) wouldn’t ever have wanted it, but (.) I just 

thought ‘well, Professor are these extremely (.) high br-, high-brow [STEM subject 1 

like STEM subject 1 specialists]. They are not like me.’. And so it didn’t occur to me 

(.) until (.) probably four years ago (.) that I could.” – Rosalyn Sussman Yalow (Pre-92)  

 

“Very early on, I had this dream to become a Professor. I, for some reason, I read a book 

about [STEM subject 2], and I really was always, you know, not that I knew what I was 

talking about, but, er, I always had this love for science. And I really s-, I thought it was 

a dream to become a Professor, ((laughs)) you know? Really, it was like, er, so really, 

I, I, it was a little bit on the back of my mind since I was young. But I almost didn’t, (.) 

didn’t want to say it aloud, even when I was in, er, at university, you know, because it 

just seemed to be so difficult to be a stable position and become a Professor of [STEM 

subject 2], you know? I knew a lot of people, erhm, who (.) didn’t managed to do that. 

You know, that they were post-docs, and to go to, er, to work outside [STEM subject 

2]. You know, when I was doing my un-, when I was doing my undergraduate in [region 

1], I already wrote a small [dissertation]. And when I wrote this small [dissertation], I 

was a part of [national STEM subject 2, speciality area 1 institute], and so I was in 

contact with a lot of people that did research, and couldn’t find a position, so I felt like 

it was a very, it was a, I really felt like it was a dream, yeah.” – Eliza Leonida Zamfirescu 
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5.5.3. Discomfort in Women Describing Themselves as Ambitious 

 

When discussing career ambitions, many of the Professors expressed how they would describe 

themselves as ambitious as a personal characteristic. There was a divide in opinions, and 

unusually for this study – no middle ground in responses. More argued for not describing 

themselves as ambitious than those who did. Professors who reported feeling this way were 

from a range of backgrounds and reported a range of career support and development available, 

but they seemed to have in common a strong sense of intrinsic motivation. They often identified 

wanting to feel recognised for their work, and the idea of being promoted or having more senior 

tiles as less important.  

“I was never kind of, I know some of my colleagues are being pretty desperate to be 

promoted, if I can put it that way. They really kind of (.) very (.) focused on getting the 

promotion. And I’ve never, ever been like that. But then I’m not, like, super ambitious 

and competitive like that. That’s just not kind of my nature anyway. But I, I, I’m kind 

of more like ‘I want to be kind of fairly rewarded for where I kind of feel I should be’, 

rather than it to be to do with kind of prestige, and kind of moving up the ranking.” – 

Mary Anning (Pre-92)  

 

A few Professors reported generally feeling ambitious. Whilst they reported having observed 

that it was not always the case for everyone, they saw becoming Professors as the obvious 

career goal when starting an academic career. Being ambitious was also used as a personal 

characteristic, which was identified as important for career progression. Being ambitious was 

identified as important in approaching challenges and setting career goals, but also as something 

that was less typical for women to use as a descriptor for themselves. The association of 

ambition as something not proper for women was highlighted by Professors as detrimentally 

impacting career progression by imposing negative expectations on how individual women 

openly defining themselves as ambitious, and through limiting how women openly 

communicate about feeling ambitious. 
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“I think I’m just naturally a fairly ambitious person. I go through the stages, and you get 

to a certain point (.), but whatever point you get to, and you look around at people that 

are at the same level, or the next level above, and you think ‘can I do that? Yes, I can 

do that’, and you just keep mo-, moving forwards. And I think that that’s probably, I 

never had any particular ambition to be a Professor. It’s simply that (.) you look around, 

you see the other people doing it, you think ‘I can do that. There’s no reason why I can’t 

be one either’.” – Ada Yonath (Pre-92)  

 

“I think somehow you need, you need to be able to feel that it’s OK to be ambitious. 

And I think a number of women don’t think it’s OK to be ambitious, if you see what I 

mean. Or at least to admit they are ambitious. And I think you, you need to be brought 

up to (.), to expect to be successful, and to think ‘well, it’s alright to be successful’. And 

I was always surrounded by people who, at school and so forth, and, and at home who 

taught that.” – Maria Goeppert Mayer (Pre-92)  

 

Some of the Professors argued that when they were ambitious to get promoted, they were 

focussed on the promotion to the next step more than the promotion to Professor specifically. 

This means that for those who reported feeling this way, the ambition to become Professor came 

when they were Readers or Associate Professors. A promotion to Professor would be the 

appropriate challenge or recognition for their work at that level rather than attraction of the 

Professorial post in its own right.  

“I wanted to become a Professor when I (.) realised I could do the job. So I guess (.) you 

get to Reader and you think ‘OK. I’m successful here. What’s, (.) what’s stopping me? 

Why should this be the end of the line?’ , erhm, I looked also (.) at the people (.) around 

me who, in this department, there were some really good role models. There were some 

female Professors, and (.) I looked at what they did. I had one of them as a mentor. And 

(.) I thought ‘I can do that. I work at this level. I just need to do a bit more of this, this, 

and this. Get a few more grants, publications and (.) do a bit more internationally. F-, I, 

you know, I, I realised that this was within my grasp, so (.) why not? You know, it would 

be, it would be madness not to go for it (.) if you were doing the job at that level.” – 

Mary Whiton Calkins (Pre-92)  
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5.6. Master Theme 1 Discussion  

 

The complexity of the gendered experiences that coloured the interviewed women’s careers to 

Professor revealed that although much has been done to improve women’s participation in 

careers, there is still a very long way to go. Social Identity Theory (Tajfel, 1978) offers some 

theoretical underpinning for these experiences. The below introduced concept of promotional 

capital also has been identified as driving inequalities in career progression. However, the 

accumulative impact of multiple barriers and a chilly climate towards women in STEM has 

increased the difficulty of women being promoted to Professor, as well as the self-reported 

experiences of feeling like an impostor, the need for resilience rooted in intrinsic motivation, 

and is a likely explanation for the general lack of expressed ambition towards the Professorial 

title. The analysis for this master theme and the subsequent master themes’ relation to the 

theoretical framework of the Social Cognitive Theory (Lent et al., 1994; 2002; Lent & Brown, 

2013; 2019) will be covered in greater detail in the general discussion.  

 

5.6.1. Theoretical implications: Women’s Academic Careers 

 

The experiences of the UK academic and research climate described in these interviews greatly 

support the ‘chilly climate’ metaphor, as a complicated phenomenon with multiple roots and 

manifestations that detrimentally impact women in academic and research careers (Maranto & 

Griffin, 2010; Sandler & Hall, 1986). Although there have been universities in the UK since 

before 1167 (University of Oxford, 2021), women were not permitted to sit exams as students 

and earn degrees until ‘the London nine’ in 1869 (Carter, 2018).  Laws have changed affecting 

women’s right to participate in work and equal wages (UK Government, 2019; UK Parliament, 

2020), but women’s career progression continues to be disadvantaged through the values, belief 
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systems, and experiences in academia. Though women have greater formal equality, the 

disadvantages experienced at a Professorial level were identified as the accumulated sum of the 

many and small informal or discrete opportunities to make judgements and decisions that 

impact careers. Particularly interviewed women who had been in the academic system for a 

long time expressed disappointment that fighting for gender equality is still necessary.  

Intentions to increase women’s participation show commitment from organisations to 

address women’s inequality, but unintended consequences can backfire and increase gender 

inequality (Hyde, 2017). Inviting women to participate in committees and projects in response 

to wanting to increase gender equality does not only disproportionately burden the workloads 

of women, and especially women in senior positions. It is also an expression of social identity 

as a privilege. The female Professors in this study frequently argued dissent and rejection of 

being identified as a woman first, and not for their intellectual contribution and experience. 

Although they self-defined as ‘scientists’, not ‘female scientists’, standing out as the only or 

one of the few representatives as a minority group reinforced their gender as part of their 

professional social identity. According to Social Identity Theory (Tajfel, 1978) and social 

identity threats (Branscombe et al., 1999), the value of women as a social group can be 

undermined. Our results regarding social identity threat and the associated emotional labour 

detrimentally impacting women in STEM supports recent research on men and women in 

STEM careers in Canada, where women reported greater daily experiences of social identity 

threat, and that this contributed to mental burnout (Hall et al., 2018).  

 

5.6.2. Practical implications: Women’s Academic Careers 

 

The intersectional experiences reported in these interviews predominantly reflected 

intersections of gender and race, and echo those of Rollock’s 2019 report on Black women 
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Professors in the UK, and Gabrial and Tate’s (2017) narrative study of Black women in British 

academia. Particularly regarding both the journey to Professor and after securing this promotion 

held by so few Women of Colour, and the resilience in form of staying power against constant, 

systemic inequalities required for academic career progression were strongly overlapping 

experiences (Gabriel & Tate, 2017; Khan et al., 2019; Rollock,2019.  However, this research 

highlights that Women of Colour or women who represent intersections of other marginalised 

groups not only describe experiencing these inequalities and having to manage them. Their 

colleagues and peers appear ignorant to the intersectional experience of being more than a 

woman, which means Women of Colour not only go without these extra burdens recognised 

and thus lack necessary and relevant practical and emotional support. Moving forward with 

interventions to increase the recruitment, retention, and progression of women in STEM, we 

need to not only consider the majority of women, but also maintain an intersectional lens that 

includes consideration for women who represent intersections of other marginalised groups 

(Sang, 2016).  

 The experiences in this interviews reflect the greater shift from UK academic 

institutions offering little formal training in teaching (Yorke, 1977), to teacher training 

increasingly being formally offered as professional development (Browne & Atkins, 1986). 

However, there has been a perceived lack of formal training more relevant to promotions, and 

especially that to Professor. As found by Haage and colleagues (2021), women in academia 

particularly lack formal training in leadership offered by their employing institution, which is 

emphasised in the promotion to Professor. By consistently and formally offering training to all 

staff in academic and research institutions across the competencies reflected in the promotional 

criteria to senior positions such as Professor, employers can begin to plug some of the holes in 

the leaky pipeline. 
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5.6.3. Practical Implications: Non-Traditional Routes to Professor  

 

Despite criticisms of detrimentally impacting teaching in Higher Education (O’Leary & Cui, 

2018), production of public knowledge (Collyer, 2014) and academic working conditions 

(Asirvatham & Humphries-Kil, 2020), modern universities operate increasingly under 

neoliberal business models (Baruch & Hall, 2004; Torrance, 2019), which drives quantification 

of scientific outputs (Lund, 2018). In addition to having general academic capital, it becomes 

easier to progress in academic and research careers with more scientific capital – “scientific 

forms of cultural and social capital established through factors such as the leadership of a team, 

citations, translations, membership on editorial committees and connections with the media” 

(Huppatz et al., 2018, p.776) in addition to actual capital, usually in the form of research grant 

money (Ellinas et al., 2019). 

The strong value placed upon scientific capital was described as driving a competitive 

culture which came at the cost of collaboration and teamwork not only between individuals but 

also departments and subject areas. More than just scientific capital, cultural value on different 

tasks and positions influenced their “promotional capital”. This new idea of promotional capital, 

identified in this thesis, refers to the varying value academic promotional criteria and processes 

attribute to different tasks, roles, and levels of involvement. Participating in research holds 

scientific capital, but this research identified that leading research collaborations held greater 

promotional capital than participating in these collaborations. Being Principal Investigator on a 

grant was judged to have greater promotional capital than being Co-Investigator, and in many 

subjects, being first author on publications held greater promotional capital than being co-

author.  

However, the career tracks that led to the most scientific and so promotional capital 

were characterised by high degrees of job insecurity. Fixed term contracts associated with 
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specific research projects and grants put pressure on work-life balance, and the desire for the 

job security of a permanent contract exacerbated the cultural divide between the teaching and 

research career tracks.  

Alternative career paths such as part-time contracts and interdisciplinary research were 

also highlighted as losing promotional capital. Interviewed women who opted for part-time 

contracts were judged as being insufficiently committed to the job to produce sufficient outputs. 

Those who had worked doing interdisciplinary research or teaching also expressed limitations 

in how their outputs were judged. Whilst interdisciplinary work nominally held cultural value 

for bridging subjects, specialisms, and expertise, and increasing the potential funders for 

research, this ended up having lower promotional capital. Because those who judged 

performance, outputs, and promotional applications were usually not positioned to effectively 

evaluate all aspects of their outputs, interdisciplinary researchers and staff on teaching and 

scholarship contracts felt less favourably judged. As a consequence, their contributions held 

lower promotional capital, which slowed down their career progression.  

 

5.6.4. Practical Implications: Academic Culture as Social Environment  

 

Social support as informal sources of career support become even more impactful because of 

the reported general lack of meaningful support relevant to promotions formally provided by 

employers. In addition to gaining access to information relevant to career progression, taking 

part in networks is instrumental to successful career progression because of the increased social 

and scientific capital gained from taking part in social networks because this, and building 

network contacts who could be potential references for the promotion to Professor. The benefits 

of networks are well established (Bagilhole & Goode; Yang et al., 2019), and particularly 

relevant to academic and research career progression when conceptualised as social capital 
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(Bourdieu, 1986). Men in hierarchical organisations such as universities are more likely to 

receive support from senior colleagues than women (Nabi, 2000). One of the manifestations of 

the chilly climate identified in this research and elsewhere (Barnard et al., 2010; Benckert & 

Staberg, 2000) is women being less likely to be invited to network, sometimes referred to at the 

‘boy’s club’. This becomes a gendered barrier when women’s social capital are 

disproportionately responsible for initiating and establishing their social professional networks. 

In these interviews, networking up more than with peers was most valued. A lack of community 

can contribute to further emotional labour and sense of belonging from, which becomes more 

pressing for women in senior roles. Women who are underrepresented in their employing 

organisation, especially at senior career stages, can benefit from externally organised 

communities and networks for women in STEM. The Aurora programme (Advance HE, 

2020c), Women’s Engineering Society (Women’s Engineering Society, 2021), Women in 

Science and Engineering (Women in Science and Engineering, 2021) and are examples of 

external organisations and societies that offer women mentoring, community, training and 

developmental resources relevant to promotions.  

Promotional capital as a cultural value was one of the most commonly reported barriers 

to promotion, which exacerbated a toxic academic culture. Institutions who operate with greater 

promotional capital not only assigned primarily to research tasks and outputs, but awarding 

little or no promotional capital to other tasks such as teaching or administrative responsibilities, 

continue to drive a cultural divide between academic staff. In such cultures, individuals can 

have much to gain by achieving goals that secure their career progression rather than goals that 

benefits a wider group, or the university or research institute more generally. The high value 

placed on scientific and promotional capital in academia does not only harm scientists by 

creating a cultural divide and exacerbating inequality in career progression, but also science 

because the culture values scientific capital so much having sufficient amounts excuses and 
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removes accountability in academic misconduct. In addition to their power sourced from their 

position within a hierarchical organisational structure, women can become more vulnerable in 

cases of bullying and harassment because of the potential additional informal power sourced 

from the social capital of a well connected and positioned bully (Einarsen et al. 2020; Hoel & 

Cooper, 2000). Failing to address the toxic elements of the academic and research culture is 

failing to support women as a marginalised group of academics and researchers.  

 

5.6.5. Practical Implications: Individual Factors Involved in Becoming a Female Professor 

in STEM 

 

This research is not the first to identify strong resilience, commitment, and intrinsic motivation 

by women in STEM (Dutta, 2019; Marakova et al., 2016; McGee & Bentley, 2017). Although 

it has been important to remain resilient in order to become Professor, a systematic review of 

resilience training found most resilience training programs to have small to moderate effect at 

improving either mental health outcomes or resilience (Leppin et al., 2014). It will be more 

impactful to equality, diversity, and inclusion in academic and research STEM careers to 

address and change barriers of the career progression context than to offer more resilience 

training for women.  

 

5.6.6. Practical Implications: Ambition to Become Professor  

 

Given the highlighted gendered barriers, especially women’s lack of formal and direct support 

and encouragement towards the Professorial promotion, early ambition to become Professor 

can be understood as a privilege. This is exacerbated by social gender stereotypes. Women are 

particularly vulnerable to not only descriptive stereotypes, beliefs about the characteristics 
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women possess, but also prescriptive stereotypes – “beliefs about the attributes, roles, and 

behaviours men and women are expected to conform” (Burgess & Borgida, 1999, p. 666). The 

women in these interviews would violate prescriptive gender stereotypes when they appear less 

warm by expressing ambition (Fiske et al., 2015; Fiske, 2017). Other research has highlighted 

that women in subjects dominated by men are judged as hostile and unlikeable when they 

express ambition (Yedida & Bickel, 2001; Burgess et al., 2013) and achieve career success 

(Heilman et al, 2004), which reduces expressed ambition and increases turnover intention 

through stereotype threat (Beasley & Fischer, 2012). Although all the interviewed women had 

become Professors, their lack of ambition and drive to achieve the Professorial title must be 

understood in the context of the active barriers and absence of support in setting and pursuing 

this as a career goal, and the importance of subjective measures of career success. 
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Chapter 6. Master Theme 2:  

The Promotional Process to Professor 

 

Several individual and organisational factors were identified as important to the promotional 

process in becoming Professor. Different interpretations of what the title of Professor or other 

roles leading up to it entail, as well as different interpretations of criteria and procedures was 

reported to impact how the now Professors had approached and responded to applying for the 

promotion to Professor. Those who worked on non-research tracks argued it was harder to gain 

enough relevant experience for the professorial promotion. Similar experiences and perceptions 

were shared by women working in specialisms that enjoyed less favourable status compared to 

other specialisms within their subject. External promotions to Professors were usually 

recommended as difficult but less difficult than internal promotions, and could be used to 

negotiate the contracts at their current place of work.  

The five themes under this master theme are Promotion to Chair and other Titles, 

Deciding to Apply for Professorial Promotion, Ambiguity and Inaccessibility of Promotional 

Criteria, Promotional Inequality in Different Tracks and Specialisms, and Internal vs External 

Promotions, as can be seen in Figure 6.1.  

 

 

  



127 

 

Figure 6.1 

The master theme and themes in “The Promotional Process to Professor”, starting with 

“Promotion to Chair and Other Titles” and following clockwise to “Internal vs External 

Promotion”.  
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6.1. Promotion to Chair and Other Titles  

 

When discussing promotions, those who had worked in industry reported that contrary to 

academia, the industry sector tends to operate with promotions mostly happening externally by 

applying for new, advertised positions. The academic promotions were reported to have a 

stronger tradition for internal promotions within the organisation, but the differences in 

experiences and structures varied between time periods, and both between and within 

universities. For example, a suggested academic progression route of Lecturer – Senior 

Lecturer – Reader – Professor might reflect the progression route at certain universities or 

institutions. However, some universities operate with Senior Lecturer and Reader being at the 

same level but the first is indicative of a teaching career and the latter of research. A Reader 

position might be more senior to Senior Lecturer but not include a pay rise, and to make matters 

more confusing: Some universities have started the process to replace Reader with Associate 

Professor, a few universities were reported to replace both Senior Lecturer and Reader with 

Associate Professor, or got rid of either Senior Lecturer or Reader without replacing this with 

Associate Professor. Assistant Professor can replace Lecturer, or it can be a position more 

senior than a Senior Lecturer. Working in research institutes or units, titles and positions have 

followed different titles that can be difficult to compare to the more traditional academic 

positions. Keeping these issues in mind, the interviewed Professors’ shared experiences and 

insights identified critical factors into the promotional processes that affect women’s career 

progression in STEM.  

 “I went directly from Lecturer to Reader, without… 

Interviewer: Did you? 

Mary: We, er, it kind of, it, it become the normal thing to do. It hasn’t always been that 

route. Erhm, it was traditionally, I’ve got many colleagues who’ve had to go via the 

Senior Lecturer, then Reader, then (.), but at [pre-92 university 2], there, erhm, 

everything has changed now, but at the time, the Senior Lecturer and Reader were 

equivalent salary wise. They were just kind of two separate routes. One you would take 



129 

 

more on a, a teaching based (.) thing, and one on a research based thing. And because 

I’ve been on research Fellowships, it made more sense to go via Reader.” – Mary 

Anning (Pre-92)  

 

 

6.1.1. Perceived Differences of the Promotion to Professor 

 

According to the interviewed Professors, the key difference between the Professor title and 

other titles on the way to Professor was the international recognition. Particularly the title of 

Reader was reported to cause confusion in international contexts, which not only made it more 

difficult to communicate not only their level of expertise, but also that they held an academic 

position that involved at least part research. Compared to Reader, the title of Professor carried 

a better understanding in international contexts of their level of expertise.  

“I did find Reader, you know when you travelled internationally was not, nobody knew 

what that was. They thought you were not really a researcher, you weren’t really, you, 

they thought you were maybe a teacher of some sort. You know, I couldn’t wait to 

become to Professor. That was, you know, the job that you do as a Junior Professor is 

very similar to as what you do as a Reader, but (.) just getting that title so people knew 

how to (.) relate to you internationally was really important to me. Because we didn’t 

get into the big committees, or you, you weren’t kind of seen as a major player if you 

weren’t a Professor. You, you couldn’t possibly be any good!” – Mary Whiton Calkins 

(Pre-92)  

 

The most common single positive aspect of becoming Professor that was highlighted in the 

interviews was the recognition and validation of expertise required to get the title represents 

rather than the status and influence that can be wielded after becoming Professor. Many argued 

that having their competence and work recognised meant more than any other aspect of 

becoming Professor. Especially Professors who reported to never feel particularly ambitious 

argued that they valued the acknowledgement in the Professorial promotion. Becoming 

Professor and having this recognition was described as liberating, because they did not feel 
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they had to prove themselves anymore. The title of Professor was also highlighted as better in 

the context of international collaborations because it carries a clearer connotation of expertise 

than internationally uncommon titles such as Reader.  

“It was when I applied for it, it became important. […] It wasn’t (.) becoming the 

Professor itself that was important. It was the recognition that (.) you’d, (.) of what your 

contribution (.) is. And that you’re a valuable person. And so, (.) then I decided I wanted 

that recognition.” – Sophie Germain (Pre-92)  

 

“You know, I couldn’t wait to become to Professor. That was, you know, the job that 

you do as a Junior Professor is very similar to as what you do as a Reader, but (.) just 

getting that title so people knew how to (.) relate to you internationally was really 

important to me. Because we didn’t get into the big committees, or you, you weren’t 

kind of seen as a major player if you weren’t a Professor. You, you couldn’t possibly 

be any good!” – Mary Whiton Calkins (Pre-92) 

  

Those who argued for the value of the status and influence of being Professor often argued that 

by becoming Professor, they gained more power and influence over their own work and 

environment. Whilst the social status of the title was less important, securing more influence 

to make more independent decisions about their work, and leverage change in their 

environment was identified as a goal to be achieved by becoming Professor. The interviewed 

women usually represented a gender minority in work environments dominated by men. 

However, the Professor title represented more agency, power, independence, and security that 

offered stronger resistance to potential career penalties. Especially in relation to standing up to 

bullying and negative aspects in the workplace culture, the interviewees reported being able to 

do more both because they have more influence in their role as Professors, but also because 

they could speak out and influence change with reduced concerns about potential repercussions 

for future promotion applications.  

“It now means that I am a little bit sheltered from (.) whatever (.) crap could be (.) 

imposed on me. Or I feel like I have a bit more of a (.) duty to making sure that I help 

protect my junior colleagues from all the, (.) I will the word again: crap, that we, we 
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get from sometimes managers. […] But if I open my mouth and I say ‘well, we need to 

(.) stand up to the Head of Department’ for instance, because this is something that I 

think is completely ridiculous and rubbish, they will sometimes, pe-, I’ve heard people 

say ‘that’s alright for you, to say that’. I say ‘what do you mean?’, ‘well, you know, 

you’re a Professor. Can’t block your promotion’. First time I heard that, I was like ‘OK, 

I’m on a mission now’ ((both laugh)), because really, that is not going to happen under 

my watch. I don’t want people to feel like they are threatened in, er, in having to do so 

and so, er, because the stupid Head of Department, er, has, with no vision, has decided 

to basically bully people into doing things. So I (.) regularly report (.) the bullying that 

he (.) does on me and others.” – Mary Somerville (Pre-92)  

 

Another argument that was often presented is that the title of Professor might not have been 

important to the interviewed Professor, but it can mean more to others. Often, the Professors 

expressed surprise at how other people responded differently to them as a person after getting 

new, higher status titles. To the Professors themselves, they did not feel like they had change 

sufficiently in competence between applying and being awarded Professorial or other senior 

promotions or titles, or at least not enough to warrant the change in the esteem and respect 

other people showed them. Although becoming Professor changed expectations and perception 

in others’ eyes came with drawbacks, it also led to more positive opportunities that had not 

necessarily been available before the promotion.   

“I do remember being quite distinctly surprised when I was promoted that, erhm, it 

made a difference to other people. That be-, being called ‘Professor Levi-Montalcini’ 

was apparently different from being called ‘Dr Levi-Montalcini’ in the eyes of (.) other 

people with whom I was interacting. And I, I thought that was really peculiar ((laughs)). 

[…] I mean, er, I’m the same person I was the day before and the day after, but that title 

(.), the titles bring with them, er, something that (.) other people inevitably, erhm, use 

(.) to (.) set up their kind of Bayesian priors about who you are, and what you might (.) 

think or want or all the rest of it. And sometimes that’s (.) not helpful. But sometimes 

(.) it’s fine. And, (.) it does, they undoubtedly gives you opportunities that you wouldn’t 

have had. So, you know, there are plenty of (.), erhm, committees and things where (.), 

erhm, although it doesn’t say anywhere, you have to a Professor to be on. It, it, it’s 

somehow an unwritten (.) rule that you do.” – Rita Levi-Montalcini (Pre-92)  
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Among the Professors, it varied what core tasks they enjoyed the most. However, there seemed 

to be a consensus that what they enjoyed most about their jobs as Professors or other senior 

positions was the freedom and variety of the job. Specific aspects that were reported to be 

especially important were relative autonomy in their roles, flexibility in managing their own 

time, freedom to make independent decisions about teaching and research, and very 

importantly – variety of different tasks they found meaningful. Although it is difficult to get a 

permanent academic job and progress to Professor, many of the interviewed women described 

their job with passion and love.  

“It’s really, really difficult. So (.) if you can get over that, and if you can get into a 

university, and if you can get, it’s like one of the (.) best jobs in the world, really! 

((Laughs)) […] You have such a (.), such a fun time, doing the research, getting the 

results, such a great time interacting with the students. It’s such a fantastic (.) freedom 

to do what you want to do. Which is what I think is, erhm, a great profession.” – Barbara 

McClintock (Pre-92)  

 

“There isn’t a typical day, and that’s why I like the job, because every day is different. 

So I do, I do consultancy, I do teaching, I do research, I’m doing an increasingly large 

amount of admin. Erhm, I do media work, which I really like ((coughs)). Er, I supervise 

PhDs, supervise projects, marking, obviously. So I with all the different roles, and this 

is what people find stressful, because you’ve got lots of different roles, which in one 

respect is a stressor, but in another it’s fabulous, because you never have a day that is 

the same.” – Rachel Carson (Post-92)  

 

6.1.2. Careers after Professor  

 

As previously discussed, one of the limitations as the academic career progresses is the lack of 

options to step sideways. Typically, the Professors reported that the career progression options 

after becoming Professor were limited to finding a Chair at a different university, or to progress 

in leadership roles. Few had reported knowledge of how to progress within Professor ranks, or 

knowledge about career guidance available after they became Professor.  
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“That, and that’s (.) the next challenge, I think, is trying to stay here, and ((pause)) 

working out what it is (.) I want to do now that I am a Professor. That’s, (.) because, 

just like that I now have got to the second floor, (.) I think there is a third floor? Erhm, 

((pause)) it’s not that I want to become an, a big administrator or Head of (.) Department 

or anything, but I, I think (.) there is a kind of third floor. And I, (.) what’s not clear is 

how to get up there (.) to me, now, especially with (.) t-, not wanting to travel as much.” 

– Julia Robinson (Pre-92)  

 

“Having got a Professorship, I’ve only discovered through doing the [major managerial 

undertaking, university wide role], sort of by accident that there’s actually [different 

number of] bands of Professors, as far as pay is concerned. Erhm, and then I, you know, 

‘there is Band 1 written on your pay check’, yeah, there’s lots of things on pay check 

that I don’t know what codes or numbers mean, so seeing Band 1 was well, yeah, fine. 

Erhm… 

Interviewer: So did anyone sit down… 

Jocelyn: So… 

Interviewer: …sit down with you and explained them? 

Jocelyn: No. No! And it’s only recently when I did the analysis [data set including 

payment data] that I then started saying, ‘hang on, we got [more bands] here, oh, OK. 

What does this mean, then?’. And then I found out that it’s actually [more] bands of 

Professors quoting to pay. And, erhm, [given number] being higher. And of course I 

course they then starting analysing pay and who is in the [upper bands], and then I asked 

the question ‘how do you get to [the upper bands]?’ , and ‘oh, there’s no criteria, and 

there’s no, erhm, promotion mechanism, and no, erhm, clarity on it whatsoever, why 

do you ask?’ Sort of, stamp, ‘go back in your box, what have you spotted?’. – Jocelyn 

Bell Burnell (Pre-92)  

 

Several (n=14) of the interviewed Professors (n=71) had progressed to senior management 

positions, including roles such as Head of Department or Institute, positions in Deanery, or in 

central, university management. The overall attraction to leadership position among the 

interviewees was very split. Some argued that a position in central university management was 

incompatible with their primary passions – teaching or research. Furthermore, it was also 

argued among those who did not feel a strong ambition to develop their careers further into 

leadership positions led to a sense of conflict. Because they recognised the need for more 
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women in meaningful, visible leadership positions, they felt hypocritical when choosing to 

decline offers to take up such positions.   

“I’m leader for [named section]. That was my choice. Nobody told me to do so. […] It 

was entirely my choice. Er, and the reason being, as we’re talking about this, you can 

put it or not, er, it’s because (.) there are so f-, few female (.) at higher level in [STEM 

subject 2], ((pause)) and the only way for us to go up, to have a woman on that stage, 

is to actually take some leadership roles. Even though they take so much away from 

you, so my time, er, it’s, that’s the only way, I think. If we are embedded in the system, 

we have to work the system. So you have to take leadership roles, take initiatives, go to 

the meetings, go to the committees, go express your ideas. And then that’s the only way 

we can move up, otherwise. There just are no women within the leadership role, in the 

leadership roles, there will never be women on top.” – Annie Easley (Pre-92) 

 

Others expressed a more explicit interest in leadership and developing the university. Some 

Professors who had progressed in academic careers also expressed having interest in leadership 

tasks, and wanted to take on more roles that included more of that type of work. For these 

Professors, there were clearer career progression routes beyond the Professor roles.  

“I wanted to (.), I think wanted to be more involved in the strategic management of the 

[Faculty]. Which is how I’ve moved in this, this direction. So (.), erhm, people might 

just say I’m opinionated, erhm, ((pause)) I was, (.) I thought what I was doing in [STEM 

subject 3, speciality area 1] was the right thing to be doing. But I was frustrated that it 

wasn’t (.) being (.) taken up elsewhere. So, so this role gives me the ability to sort of 

set the agenda in that, that sense. And which I like.” – Kathleen Lonsdale (Pre-92)  

 

6.2. Deciding to Apply for Professorial Promotion 

 

The Professors’ decision to apply for the Professorial promotion was influenced by a series of 

factors, outlined in the three subthemes: Barriers to applying for Professorial Promotion, 

Deliberating over applying for Professorial Promotion, and Trigger Points for Applying for 

Professorial Promotion. In the interviews, several barriers were identified, from the potential 

veto power of individual senior members, difficulty in finding references, and reticence for 

using the superlative language required to describe themselves and their work in the relevant 
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documentation. When deciding to go ahead and apply, reported motivational trigger factors 

included comparing themselves to people they saw as peers or of equal competence, and having 

support and encouragement from collaborators and line managers.   

 

6.2.1. Barriers to Applying for Professorial Promotion 

 

Some promotional processes described in the interviews followed a model where local Heads 

of Department or Institute have to formally approve who is put forward for promotion. This 

might be a barrier for progression when such Heads are working under performance metrics 

relevant to the promotions in their department, such as success rates. If a Head believes a 

member of staff is borderline in meeting the promotional criteria, and has to meet targets of 

proportion of successful promotional application, these performance metrics can persuade 

Heads to hold back promotional applications from the Departments or Institutes. More recently, 

the greater focus on inequality in Higher Education and research institutes have led to some 

universities and institutes making efforts to address career progression of underrepresented 

groups at an organisational level. Despite many of the promotions to Professors taking place 

relatively recently to the interviews that forms this research, only a small number of Professors 

reported such equality initiatives to meaningfully influence their professorial promotion in a 

positive manner.   

“You can indicate your willingness or your, your intention to apply. And that’s 

reviewed internally before you, so you don’t, they don’t actually, so you don’t get, ever 

get rejected basically. And that obviously keeps the numbers (.) good ((laughs)). 

Because, of course, in the universities nowadays, they’re looking at success rates for 

people who are applying (.) for promotion, and they’re looking to see whether, (.) what, 

1: What their success rates are, so if you apply for a, (.) a promotion, are you going to 

be successful? Er, and, so they’re looking at it generally, and then they are, nowadays, 

they are obviously looking, erhm, (.) they are considering (.) gender and (.) minorities 

and so on and so forth. So the onus is on (.) universities to, erhm, ensure (.) that (.) 

there’s, erhm, (.) reasonable success rates or comparable success rates for, for all of 

these categories.” – Laura Bassi (Pre-92) 
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Individuals having the power to veto block the progression to Professor for women in 

departments can be a potential barrier if these individuals hold biases against women, and 

particularly if there is a poor relationship between the Head of Department or Institute and the 

staff working for that person. In such cases, there is already a problematic imbalance of power, 

making it difficult for academic staff to navigate the promotional process and submit a 

successful promotional application. The added veto power, which was often described as 

beyond scrutiny or accountability, to decide who can progress was judged to be giving a large 

scope for career gatekeeping through blocking some staff from progressing to senior positions 

such as Professor.   

“At [pre-92 university 2], I think it was, it was very different. You had to get the support 

of the Division – of the boss of the Division. Here, you don’t. I mean, it’s great, because 

I’m the one that goes and put the, erhm, paperwork forward, so it’s great if you’ve got 

the support of me, but they don’t have to have my support. Whereas [pre-92 university 

2], they would try and stop you if your Head of Division didn’t have the support. Again, 

they wouldn’t say that’s the case, but they did. […] So I would say in my personal 

experience, I’ve had none of that. I’ve had, if anything, hindrance. I have not had 

support by the people I worked with. To, er, er, it’s always been a little bit of, sort of, 

do it yourself. Just get on with things. Erhm, I mean, I, so I’m a little bit coloured, 

because I had a boss that bullied me, that made it very hard, so I, I’m a bit, got to take 

that (.) into account.” – Vera Rubin (Pre-92) 

 

One of the perceived barriers specific to the individuals rather than organisations was the part 

of the promotion application where the applicant must supply references. Lack of confidence 

in approaching potential referees deterred some Professors from applying for professorial 

promotions. Asking people they knew to be their references was often reported as embarrassing 

and awkward. The Professors reported feeling like they were bothering people they admired 

and liked by asking them to write the references. Especially when asking people who work at 

universities where the requirements might be different, the Professors reported feeling the most 
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embarrassment to ask for references as a barrier to applying for promotions to senior positions 

such as Professor.   

“But I was really quite anxious, because in order to be promoted to Reader and 

Professor, they have to have (.) external references. And I was really quite embarrassed 

asking my former supervisors and my collaborators at, like, [pre-92 university 4] and 

[pre-92 university 3] for references, because I felt so junior to them. So, erhm, (.) but it 

was fine! They were lovely about it! And, you know, were like ‘no, no! You’re doing 

really well!’ and everything. They were really supportive! But I was really quite, (.) 

yeah, I was like ‘oh, god!’. And so for my Reader one, I got like, (.) there were two (.) 

references from [pre-92 university 3], and for my Professor one, I had a [pre-92 

university 2], [pre-92 university 3], and [pre-92 university 4]. And like, that’s why I 

was thinking ‘geez, I’m never going to get this!’. ((Pause)) so I was quite scared by 

that. But ultimately, it was fine! They said ‘yeah, of course!’, they were fine  

((laughs)).”  

 

The discomfort was not only arising from asking other people in the Professors’ networks to 

speak highly of them. The Professors also identified that speaking about themselves in the way 

that is required for a Professorial promotion was so uncomfortable it became a barrier to 

applying for the promotion. Whilst lack of confidence was usually identified by the Professors 

as a barrier, the key source of the discomfort seemed to stem from the hyperbolic language 

used to describe their own capabilities and accomplishments. The gap between the celebratory 

language required for promotional applications and how the interviewed Professors normally 

would describe themselves and their ability to do their jobs acted as a barrier to applying for 

the professorial promotion.  

“But you do have to put yourself out there, and that’s, you got to be confident. And 

whilst I’m confident in my ability to do jobs, I’m not confident to put myself out there 

and say ‘oh, I can do this. I can do that.’. I just quietly get on with things. That’s the 

difference.” – Grace Hopper (Post-92) 

 

“I can’t speak for other universities, but certainly in this university, it’s, it’s quite an 

ordeal being promoted, or, or going through the promotion process, because you have 

to use a, erhm, tone of voice that doesn’t come necessarily, come naturally to a lot of 

people about how fantastic you are. […] But I do think how people project themselves 

is very important, because, you know, you have to, as I say adopt a language that doesn’t 
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come naturally to a lot of people about how important your contribution is and what 

you’ve done. And some people would find that very difficult to do.” – Anne McLaren 

(Pre-92)  

 

Many of the Professors argued for gender difference in using such language based on 

stereotypical gender roles and expectations. The underlying perception is that men, and 

particularly young men, are stereotypically more comfortable using that language to describe 

themselves. They often referred to conversations and shared experiences with other women, 

where the consensus was that compared to men, women find it easy to downplay themselves 

and use cautious language. This is perceived as insufficient for a Professorial promotion 

application, and was identified by the Professors as one of the potential reasons why men more 

than women become promoted to Professor.  

“But when I was a [pre-92 university 1], about, erhm, promotions, someone said to me 

‘what you need to do, Inge, is act like a 24 year old male, and just blow your trumpet!’. 

And when I did my (.), erhm, personal statement, CV, for Professorship, erhm, when I 

showed the Dean, he said ‘no. Take it back. Start really saying how wonderful you are’. 

And I think women might find that a little bit more difficult than men. So we perhaps 

temper for it, we just (.) try and let, you know, the facts speak for themselves. But you 

have to say ‘I did this, and I blah, blah, blah, blah.’, and it’s just a bit (.) nauseating. 

Interviewer: ((Laughs)) but do you think that’s what required? 

Inge: Yeah! Absolutely! And, you know, blowing your own trumpet doesn’t always (.) 

come easy to some people. Even though they are great academics. So you have to be 

really (.), you know, you have to really (.) sing about what you do.” – Inge Lehmann 

(Pre-92) 

 

Part of the reported deliberation process over whether or not to apply for Professorial 

promotion was related to the advice and support given. This ranged greatly, and had varying 

effects on the up and coming Professors, deterring some from applying and inspiring others to 

apply anyway. The interviewed Professors described receiving advice and encouragement for 

applying from a range of sources, including peers and more senior colleagues, relevant 

management, and members of the promotional committee. According to the Professors, the 
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advice they got for not applying for the promotion or not being ready to apply seemed to 

sometimes be based on set ideas of their capabilities as being too limited to become Professor, 

or that their CV at the time did not meet the criteria. Other feedback in discussions about 

applying for professorial promotions included comments relating more strongly to 

stereotypical gender expectations of women being more emotionally fragile, expressed as 

concern that some of the interviewed women should not submit professorial applications in 

case they would get upset if the application was rejected.   

“I never, (.) never wanted it. I never expected to become a Professor. Because I was 

constantly told that I wasn’t ever going to be a Professor.” – Mary Fergusson (Pre-92)  

 

“So, it was really with her encouragement that I applied for the Chair. And interestingly 

enough, a few people said ‘oh, you might not get it’, some… 

Interviewer: Which people? 

Lynn: …male colleagues in the centre at the time sat me down and said, you know, ‘oh, 

yeah, well, you know, you might not get it. So would you be really disappointed if you 

don’t get it?’, because they had to make the decision as to whether I was go-, they were 

going to put me forward or not. And so they were like ‘oh’. They had a few to put 

forward, and they were looking to see (.) the strongest cases out of ((inaudible)) 

[institutes and departments] et cetera, because it then goes to the university. And so 

they were kind of worried that I would be really upset if I didn’t get it. And I said ‘well, 

no I would really be upset’, I mean, I’m, (.) and I, I guess it’s more or less saying, like 

I’ve said, yeah, you know, it’s something that everybody, you know, if I, ((sighs)) if I 

get, it would be great, but it, as I say, it’s not my mission in life. It’s not like ‘my god, 

I would die if I can’t be a Professor’.” – Lynn Margulis (Pre-92)  

 

6.2.2. Trigger Points for Applying for Professorial Promotion 

 

The interviewed Professors reported a range of motivations for deciding to apply for the 

Professorial promotion. Hesitations and concerns for not being ready was described as 

important, but could sometimes be pushed aside if the Professors identified with someone else 

who they did not see as more competent, successful, or able being promoted to Professor, or 

using their Professor title to exercise power and influence over their juniors in a way the 
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interviewed women disapproved of. In the latter case, by becoming Professor too, the other 

person would lose that power. In the first case, the Professors argued that it was too frustrating 

to be leapfrogged by other colleagues, especially men, who did not appear to the interviewed 

Professors to be more qualified or better at their jobs.  

“I’m fond of saying that most time is when I put in for a promotion, it’s been because, 

erhm, because I got really annoyed with someone ((both laugh)). Erhm, and… 

Interviewer: A spite promotion? 

Rachel: ((Laughs)) well, no it, it’s like, you get really, you get to a point where you just 

go ‘actually, I’m really fed up with you throwing your weight around when actually, I 

know more than you, and’, you know, ‘you don’t, you don’t have the right to come and 

order me to do X, Y, Z just because you’re the grade higher than me’ – type feeling. 

So, er, and I think that probably is true, those have been what have finally kicked me to 

go ‘right! I’m going to do this!’” – Rachel Parsons (Pre-92)  

“Yeah, it was never really, er, it was, actually, it wasn’t, er, a, a big ambition for an 

awfully long time. I was happy being a [industry specialist]. Erhm, I was (.) enjoying 

my [industry] work. Erhm, but then I got, erhm, a (.) big grant. I got a, a [very 

significant] grant (.) from [STEM funding body]. And then I discovered all my male 

colleagues were Professors. And, (.) and I, and I kind of felt ‘well, if they are, why am 

I not? Because that doesn’t seem fair or reasonable’. Erhm, (.) and then (.) another 

colleague and I got a [even larger grant]. And I, you know, I realised I had [huge 

amounts] of quids worth in grant income (.) over the last (.) [about two decades]. And, 

erhm, (.) it just felt like it would be an appropriate acknowledgement, which is why (.) 

I first put the application in.” – Helen Quinn (Pre-92)  

 

For others, feeling like their CV was ready and had the right level of competence in relation to 

their relevant promotional criteria was identified as the motivational trigger for applying for 

Professorial promotion. Some reported having encouragement from others to put in the 

application, especially collaborators and in some cases very supportive line managers or Heads 

of Department. If they did not feel ready or doubted whether they were ready to apply for that 

promotion, the support and encouragement from people they trusted held strong persuasive 

power. Despite not assessing their professional development to be of professorial level, they 

trusted the judgement of these collaborators and supporters enough to dismiss their own self-

appraisals and pursue the promotional application. This support was often described as critical 
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– without collaborators or someone senior directly approaching them to encourage them to 

apply for the Professorial promotion, the now Professors would not have applied at that time.  

“And, erhm, and, also, because I trust her judgement, that if she (.) is comparing me to 

other people, who I’ve no qualms in thinking they are good enough, that therefore, well, 

she must, she knows something. Alright? She must know. And she’s a Professor. So, if 

she holds me in esteem, then I guess I, I should also do so. So, yeah. No, she, she had 

a huge (.) contribution in, in, otherwise, otherwise I wouldn’t have applied. I’d have put 

it off for another few years, thinking I wasn’t quite good enough yet.” – Mary Anning 

(Pre-92)  

 

 

6.3. Ambiguity and Inaccessibility of Promotional Criteria 

 

This theme is divided into two subthemes: Learning about Promotional Criteria, and Unofficial 

or Inconsistent Criteria Used in Promotional Decision Making. The Professors named 

examples of good clear appraisals and openly accessible promotional documents and 

information as the best avenues to learning about the promotional criteria occasionally. 

However, these were typically lacking, and the Professors instead primarily described finding 

out about promotional criteria and processes from local interpretations or guessed criteria. The 

promotional criteria that were available were primarily labelled as vague and opaque, which 

left scope for inconsistent or unofficial criteria or unofficial weighting of criteria to dominate 

the decision  making process of who was promoted or not.  

 

6.3.1. Learning about Promotional Criteria 

 

How the interviewed Professors learnt about the promotional criteria for Professor varied 

between well facilitated annual appraisals or performance reviews, to guessed and second-hand 

understanding communicated through others. Where Heads of Department or Institute or other 
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line managers held efficient appraisals, this was identified as an important source to learn about 

the criteria for promotion as well as getting support and encouragement in applying. However, 

experiences ranged widely in terms the appraisals’ effective for learning about promotional 

criteria and getting feedback on performance in relation to those criteria. Across the interviews, 

it seemed like only a few had consistently had access to regular and effective appraisals. 

Although this is one of the aspects where there was reported to be the biggest improvement, 

many of the interviewed Professors had progressed their careers whilst learning more about 

promotional criteria through observations and interpretations of the criteria, or interpretations 

of others’ interpretations of the criteria, in lieu of formally defined criteria and accessible 

documents. When specifically asked whether the promotional criteria had been made clear to 

them or their colleagues, most of the Professors reported that the criteria had been inaccessible. 

“Erhm, so the prom-, the promotional requirements are very clear, they are clearly set 

out, but it’s about, erhm, in, in some apprais-, so we have annual appraisals, and one of 

the things you talk about is your, er, promotion then. And that hasn’t always been ‘this 

is what you need to do to be promoted, and these are what your chances are like’. Erhm, 

until my most recent line manager, who’s much more helpful – helpful in that respect. 

So it is important that people understand what they have to do if they want to be 

promoted, erhm, and people do need a lot of support with this.” – Anne McLaren (Pre-

92)  

 

“Erhm, ((pause)) before that, they were kind of clear, but I think a lot of, erhm, (.) stuff 

that hadn’t been written down, had kind of become, erhm, what’s the word I’m looking 

for? There, there had been a lot of, it’s not quite Chinese whispers I mean, but I, er, at 

departmental level, people would set certain information criteria about what was, what 

you would need for promotion. Which was never actually true. It was never actually 

written down anywhere that you needed to by X, Y, Z. But when it came to the internal 

kind of screening process that we have initially in the departments, it was almost like 

these things had become so true, that if you didn’t meet these criteria, then your 

department would never recommend that you would go forward for promotion.” – Mary 

Anning (Pre-92)  

 

“I’d got some cash in, and I’d realised that if I wanted to be seen as successful, because 

I’m looking at all the other successful people running about me. They are all Professors, 

and I’m thinking ‘OK. That is clearly what success looks like, so that is what I need to 
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do’. So, yeah. At that time, yeah. That’s terrifying, I never realised that!” – Esther 

Lederberg (Pre-92)  

 

The reported experiences of promotional criteria being available were usually followed up with 

caveats. Especially interviewed Professors who worked interdisciplinary or had joint positions 

in industry argued that the promotional criteria were both accessible and clear, but that they 

only represented the criteria for promotion on a very traditional, academic route. For the 

Professors whose work spanned across non-traditional paths, having accessible and clear 

promotional criteria and information for traditional routes only did not help their career 

progression.   

“I think the promotional requirements have always been clear, but they’ve not been 

things that (.) have been particularly (.) relevant to me. So if you’re [an industry 

orientated] academic, it’s very different to if you’re just a normal academic, I suppose. 

If you’re a, if you’re, (.) if you have all your time in [industry] or in the university, then 

it’s quite easy to see (.) what’s required of you. And I think (.) they’re very, very clear 

about that. But what’s not clear is [an industry orientated] academic pathway. […] And 

I never really fitted, and just to sort of say, I often didn’t fit into those other 

requirements.” – Nora Stanton Blatch Barney (Pre-92)  

 

 

The formal structure in distributing information about the promotional criteria and processes 

was also generally described as having been lacking, but something many universities have 

worked to improve. It was pointed out that it is not sufficient to make promotional criteria clear 

and accessible. The Professors also described needing more support in entering and navigating 

the promotional process, and getting access to the type of experience that would meet the 

promotional criteria. Criteria that were clear but unattainable were not described as particularly 

helpful for career progression.  

“Er, things have changed (.) massively in recent years, and now policies and procedures 

are very open, very easily (.) able to (.) anyone. And it’s a lot easier to decide ‘OK, I 

want to go forward for promotion’. But having said that, I have never felt (.) I was 
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particularly encouraged, er, by anyone (.) to go forward. So it’s always been up to me 

to decide when and where if (.) other than, you know, feeling that (.) the university has 

a system in place where they consistently look at their (.) employees and tried to (.) 

provide whatever is need to support them, advance their careers. But I’m also aware 

that things (.) are hugely different across departments [and other university structures], 

and obviously universities.” – Euphemia Haynes (Pre-92) 

 

“Erhm, in terms of qualifications, well I’ve, I mean, at [pre-92 university 2], training 

was freely available, and I did everything I could. I did the [research management 

training], erhm, I did, on that, I discovered all sorts of things about myself, which said 

I was the right sort of person to be doing research leadership, and still the opportunities 

didn’t arrive. The Head of Department gets the report, he could see what my strengths 

were, and they are not necessarily in reorganising bits of the department or bits of the 

university. They were actually in research leadership, so. Still didn’t help.” – Ellen 

Swallow Richards (Pre-92) 

 

It was also recommended that individuals could do more in learning about promotional criteria 

and processes. Some argued that promotional criteria are and have been available, but 

individuals had not been proactive enough locating the relevant documents and seeking out 

further support and information. Especially Professors who described having experience with 

sitting on promotional and hiring panels expressed that junior staff had missed out on the 

chance to find out more about the promotional criteria and processes by not seeking them out 

for advice.  

“And the documents exist, and they’re on the web. There’s been a consultation process 

recently. Some of my colleagues have been jumping up and down saying ‘this isn’t 

fair!’, and ‘that isn’t fair!’, but actually, to be perfectly honest, I think it is quite 

transparent. And I think the documents are available. And (.), erhm ((pause)), and I, I 

kind of think my colleague should have come and talked to me about it, because I’ve 

been on the committee for [a few] years, and they don’t appear to have done that. […] 

So I think (.), I think the promotion, I think the promotional requirements are made 

clear. […] But I understand people don’t always feel they are. But I think they are (.) 

that.” – Isabel Hardwich (Pre-92)  
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6.3.2. Unofficial or Inconsistent Criteria Used in Promotional Decision Making 

 

One of the main criticisms addressed at promotional criteria that was reported as existing was 

that these have been too vague, and have too much room for ambiguity. The ambiguity of the 

criteria was repeatedly highlighted as a barrier to career progression. The Professors reported 

great frustration in working towards criteria that described grant income and good publication 

record without operationalising what these promotional criteria meant or when they would be 

successfully met. Not knowing what the formal expectations are for promotions was described 

as both frustrating and adversely impacting the Professors’ career progression because it was 

difficult to judge which exact parts of their set workloads and other opportunities involved 

gaining relevant or sufficient experience and qualification to become promotable. Although 

there might be a document with a structure for promotional criteria, these were identified as 

problematic because the ambiguity left room for a lot of potential bias and varying 

understanding of what it meant to meet criteria. Though many described the promotional 

criteria and processes as improving, the dynamic set of factors involved was argued to take a 

long time and serious commitment to resolve. 

“Well, they give, (.) they do give you opportunities, but the problem is (.) you’ve got to 

know yourself what to do to get the Professor status. […] So they equip you, (.) but 

they don’t tell you they’ve equipped you. And you don’t know that they’ve equipped 

you. So you have the research experience, and you have (.) the administrative 

experience. So you’re doing things like running [modules], or innovating, (.) but they 

don’t, (.) it, it’s more accident (.) that you happen to (.) pick up the right experience. 

And then it’s very easy to pick up the wrong experience. So being lumbered with [less 

desirable admin role] for (.) umpteen years, erhm, (.) you don’t discover until afterwards 

that (.) that’s not going to get your Professor status. […] But you get lumbered, you get 

asked to do it. But if you happen to get asked to do a job, (.) that would, (.) that’s a 

leadership role of some sort, then (.) you do get Professor status.” – Sophie Germain 

(Pre-92) 

 

“So the promotional requirements, that, that’s a really interesting question, because I 

have been on the [Faculty] promotions committee for the last two years, and, (.) er, the, 

(.) there is a very clear set of instructions for how to get promotion. But I’m not sure 
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that those instructions, (.) if you follow them to the letter, you won’t necessarily get 

promoted. I think people don’t understand w-, what universities are really looking for. 

I’m not even sure universities al-, also understand what they’re looking for. […] I still 

think there’s a long way to go with the promotions, and we’re not (.) doing it right. And 

even though I’ve sat on the committee, it’s still very difficult to try and make the 

changes to that. So I think, I think that there’s some really interesting issues there.” – 

Mary Leakey (Pre-92)  

 

The most frequently reported challenge to fairness and equality in academic promotional 

processes identified in the interviews was the impact unofficial weighting and criteria have on 

the success of promotional applications. The ambiguity in the formally set criteria and the 

decision making that happens in promotional processes was reported as facilitating individual 

interpretation and decision making that could deviate from the formal criteria. By narrowing 

down which criteria are most important or defining how promotional criteria were met, 

individuals could potentially hold a lot of power to decide who would or would not get 

promoted whilst operating outside of the formal criteria.  

“So, the promotional requirements are clear. They are set down. But of course, panels 

can subjectively interpret what we’ve done. And they can always give a reason why 

you’re not getting promoted. Always.” – Grace Hopper (Post-92) 

 

“No, they’re not formal requirements. They were just, they, they were just the 

requirements. It’s a lot better now – don’t get, (.) don’t, you know, but for, for the, for 

the period of time, that sort of [about ten] years that I’m talking about, (.) yeah. It was 

clear that they were the requirements, but they weren’t the requirements that were 

written in the (.) promotions criteria.” – Stephanie Kwolek (Pre-92)   

  

Promotional processes that run in this way, where vague criteria and scope for individual 

interpretation by a small group, could according to the Professors explain why some individuals 

are less likely to progress to Professor. In some cases, interviewed Professors reported that 

individuals on promotional panels had let their power to make important decisions over others’ 

career progression be informed by their personal relationship to the applicants, including 
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positive and negative relationships. However, it was also argued that lack of knowledge and 

understanding more than malicious intent could also lead to biases and discrimination in 

deciding who to promote according to which criteria.   

“((Pause)) there’s one person that I can think of, ((pause)) erhm, who should be a 

Professor, and who, (.) it’s really quite upsetting that’s she’s not a Professor. And I 

think the reason she is not a Professor, is because there is a personal grudge at some 

stage in the (.) promotions process. Erhm, (.) so because of the job my husband did, (.) 

he was for example on the appeals (.) committee for the university, for promotions. And 

because of him doing that job, I know for a fact (.) that there were people who got 

blocked within my [faculty] for promotion, for personal reasons – personal grudges, 

basically. Erhm, (.) and I think this particular individual has been subject to that, but (.) 

she wouldn’t appeal it, and she wouldn’t progress it. And so, (.) in her case, it’s very, 

very difficult for her to become a Professor.” – Sophie Germain (Pre-92)   

 

“But it was clear to me that the people on the promotions panel just didn’t really quite 

know to, how to handle (.) people like myself – the Teaching Fellows. The people that 

were education focused. Because the people on the panel (.) were all about research, 

and they didn’t (.) understand or even know (.) what it was to be a good teacher, or even 

how to measure it.” – Stephanie Kwolek (Pre-92) 

 

The extent to which formal, university wide criteria and processes were followed up or 

individual or local interpretations dominated was, according to the interviewed Professors, 

influenced by those in leadership positions. Particularly Professors who had a background in 

industry argued that compared to those who hold leadership positions in industry, leaders in 

academia often have far less training, which was thought to impact how they could offer career 

advice and lead the promotional process.  

“I think there’s actually shedloads done. Academics of course say they don’t do it, don’t 

know about it, but then do they read it, and actually our whole HR processes here are 

pretty thin. HR don’t really do any of that stuff, and it really depends totally on local 

line managers. And of course line managers are essentially untrained, relative to what 

being a manager in industry or business would mean in terms of training and 

development, expectations of managers. That here, you might have a very good 

manager, but they are essentially amateur. Erhm, and, so advising on promotional 

requirements and such.” – Jocelyn Bell Burnell (Pre-92) 
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6.4. Promotional Inequality in Different Tracks and Specialisms  

 

When discussing promotions, the Professors highlighted different experiences as having 

different promotional value. Promotional processes and criteria were reported to have 

undergone changes at many of the universities to reflect more than the traditionally rewarded 

research related promotional criteria. Despite several tracks being reported as formally open to 

promotions, the Professors reported that it was still easier to get promoted based on research 

merits. There were also great differences identified within subjects, where ‘harder’ specialisms 

were described as more valued and easily rewarded with promotions.  

Most of the Professors interviewed in this study did not progress on pure research 

tracks. Most described becoming promoted to Professors from joint tracks between teaching 

and research, which was historically still favouring research outputs such as publications and 

grant income above other performance criteria. There were several improvements in this area 

described from Professors from a range of subjects and universities, where the promotional 

criteria had changed to reflect not just having done more in teaching and administrative tasks, 

but also to have done these well. However, the longstanding value placed on research outputs 

was argued to continue to dominate the weighting of the promotional criteria, even if they 

included other performance indicators. Part of this difficulty seemed to stem from identifying 

teaching outputs compared to the sums of grants, and numbers of publications and impact factor 

of journals.  

“But nowadays, you can also get promoted if you’ve, er, excelled in teaching as well. 

So that is a new thing. Erhm, and (.) so now, there are, erhm, (.) you know, (.) you can 

s-, your CV can have a different emphasis, if you like. Whereas before, it, everything 

just had to look the same way, and that obviously, that was helpful for some people, 

and for others who’d put lots of work into other areas, they just didn’t get a look in. So, 

the, so it has evened out a little bit. Erhm, (.) but that’s (.) relatively recently. But it’s 

still difficult to get, even though you can get promoted by doing, you know, good 

teaching, erhm, and, erhm, (.) let’s say you put in a bunch of work into some (.) huge 

administrative job in the university, you can (.) get (.) that will help you, but it’s still, 
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the easiest way to get promoted is to just do excellent research. Erhm, that’s by f-, still 

(.) by far the simplest route to, (.) to getting promoted.” – Laura Bassi (Pre-92) 

  

More than different tracks being valued differently in promotional criteria and processes, the 

interviewed Professors also argued that different subjects, and different specialisms within 

subjects have their own more or less informal ranking systems.  Professors from subjects with 

very low female representation, especially in the most senior positions, described perceptions 

of a culturally rooted value on some subject specialisms over others. Stereotypical gender roles 

were also at the heart of the assigned value. The specialisms with the highest value was usually 

referred to as ‘harder’, and far more commonly filled with men, whereas specialisms with lesser 

value were referred to as ‘soft’ and predominantly the filled with women. According to the 

Professors, the value of ‘harder’ specialisms was reflected as prioritised in promotional criteria. 

The hierarchy of specialisms within a subject were not specific to local cultures in individual 

departments, but reflected the culture of the field and external bodies. For example, funding 

bodies for these subjects are described as more likely to award funding the specialisms 

dominated by men. Achievements in ‘softer’ specialisms had lesser value than achievements 

in those understood as ‘harder’, usually by men.  In these workplaces, the cultural value of the 

contribution of some members of staff over others was also brought up as a weapon in cases of 

bullying, which reinforced the divide between men and women.  

“I think the [STEM subject 2 Faculty] here, and what I see in other [STEM subject 2 

Faculties], is they are quite a, (.) a culture bubble in their own right. It’s a bit different 

to some of the (.) other academic departments. Erhm, and they are, (.) there is a real, 

they have what’s historically a tendency to have quite a lot of (.) senior male, [industry 

orientated] bullies, erhm, and actually, I think it was the (.) being [less industry 

orientated] rather than, someone asked me this the other day, and I was just going 

‘actually, I think being [not industry orientated] was a (.) greater put-down than being 

female’. So the fact that you’re not [industry orientated] in the [STEM subject 2 

Faculty] (.) means you are automatically (.) support staff, whatever you’re called. […] 

I think that’s the culture, erhm, so, erhm, so I know that when I got promoted, suddenly 

(.) I would get lots of comments from any, er, at every stage, actually, from people who 

I didn’t even know very well, and they’d just call up and go ‘oh, it’s amazing that 
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someone who is [non-industry orientated] can get promoted! Well done!’, and you’re 

like ((gestures)).” – Rachel Parsons (Pre-92) 

 

“And for various reasons I have focused on [research topic], partly because when I 

came here and nobody else wanted to do the teaching of the soft skills because the men 

like the hard stuff. They like, they like to, erhm, they like to instil that in the students, 

really, that it’s all about the [other area of field of study], the real [information taken 

out] depths, so I partly because nobody else wanted to do it, I started teaching these 

softer skills side.” – Ada Lovelace (Pre-92) 

 

“Erhm, (.) and (.) that’s, and (.) every area where women dominate, is of less value than 

other areas. It’s ‘soft’ [STEM subject 4], not as good as ‘hard’ [STEM subject 4]. It’s 

like, (.) really, (.) and it almost feels gender biased that, because, erhm, like in [other 

STEM subject 4 speciality area], in [industry settings], that’s men. But a lot of 

[specialities like STEM subject 4, speciality area 1] is women. It’s men too, and, erhm, 

(.) yeah, but you get all of, (.) all of that kind of as a, (.) like, er, at the moment, your 

chance of being a woman and being in [STEM subject 4, speciality area 2] aren’t that 

great, because w-, women don’t do that (.) that much. So they, they sort of price things. 

And a lot of the message from UKRI, from the, from the research councils and so on, 

they’re pricing, erhm, (.) very masculine areas. And the way they measure it is very 

masculine.” – Daphne Jackson (Post-92)  

 

6.5. Internal vs External Promotions 

 

Among the Professors, there was a rare consensus that they perceived it as easier to become 

promoted to Professors externally than internally. The perception was that is easier to apply for 

an externally advertised position, where they had to be the best of the applicants, rather than 

applying for promotion with their current employer, where they argued they would have to 

meet a larger set of criteria that might be more demanding than the criteria used in hiring for 

externally advertised Chairs.  Moving to other universities or institutes was also identified as 

an indirect way to increase chances of getting promoted by getting different and thus broader 

experience that was not available at previous employer.  

“I mean, the easiest way of getting a Chair is to, is to go for a job that has a Chair 

attached to it, and be successful at the interview. Erhm, because it may not be that much 

competition for the job. And it may be that you don’t have to tick all the boxes that 

[pre-92 university 1] wants ticked (.) in order to say ‘yes. You are now ready for a 
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Chair’. Er, because you have to go, it’s quite stringent what you have to go through in 

order to get a, an internal promotion.” – Gertrude Belle Elion (Pre-92)  

 

“Interviewer: But in your case, moving departments, moving universities, wasn’t 

necessarily or automatically something that helped you? 

Dorothy: No. No. No. I think I it did help me in other ways. You know, it’s always 

good to broaden your experience, and, you know, I think it gave me a better base.” – 

Dorothy Hodgkin (Pre-92)  

 

Either through being headhunted, informally recommended to apply, or applying on their own 

initiative, some of the Professors reported having used external offers of promotion to negotiate 

with their current employers. Together, they listed having either negotiated the equivalent 

promotion internally, or better contracts or opportunities. However, using an external offer to 

negotiate internally was usually followed up with complications. Some of the Professors had 

had bad experiences of letting their line managers know of external interest, responding to the 

intention to leave or negotiate as disloyalty. It was also described as sewing doubt into how 

much they had earned and deserved their Chairs, where the Professors reported feeling they 

got the promotion less because of merit and more because the university did not want to lose 

them. Going into a negotiation was compared to a game of chicken, where the Professors 

warned that the current employer might not be willing to negotiate, and so encourage their staff 

to take up external opportunities.  

“I thought ‘OK. Well, I’m not sure I really want a job at [pre-92 university 7], but I’ll, 

I’ll bung in an application. And then I’ll talk to my Head of Department. So I’d bunged 

in an application. And I got invited for an interview. And I thought ‘not really sure I 

want to go. But maybe I’ll go and talk to my Head of Department’, so I went to talk to 

him, and I said, and I sort of said ‘oh, well, you know, (.) I’ve been invited for this 

interview for a Readership at [pre-92 university 7], and (.) I’m not really sure I want it, 

but, you know, it’s nice to be’ ((laughs)), you know ‘it’s nice to be considered for a 

more senior position. What, how, what do you think my chances are of getting promoted 

here?’. And at that, so it wasn’t part of the promotion round. I just kind of went for it 

and asked him. And he totally exploded. And, uh huh, and, ((laughs)) and accused me 

of being disloyal, and ‘how could you do that?!’, and all, you know, I lo-, a load of 

nonsense. So I sort of sat there for a bit, yeah, so I sat there for a bit, and I thought, (.) 
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I was calm, ((pause)) and I just said to him (.) ‘a couple of weeks ago, you were talking 

in the common room, and you said this, this, this, and this. And I was emulating you’ 

((laughs)). And he went ‘oh. (.) Oh. Yeah, I hadn’t really thought of it like that’ 

((laughs)). And he really hadn’t. He really hadn’t!” – Mary Leakey (Pre-92)  

 

“I mean, and also because I got mine because I was being headhunted, and it was, erhm, 

something that they offered to make me stay. So I have not been made a Professor 

through the normal route. And I’m very much aware of that, and feel slightly, erhm, 

insecure because of it. Because it doesn’t feel, it wasn’t sort of by merit. Do you know 

what I mean? It’s not, like, through the usual process, where you kind of, like, you do 

this, and you achieve this, and you got this level, and then you, you kind of do all this 

stuff. It was, er, through a retention thing. And there will always be that sort of thing 

where you think ‘well, if they thought that I was at that level, why didn’t they give it to 

me? Why did I have to nearly leave to be given it?’, so it’s a very, it’s can be a bit of 

strange position to be in.” – Alice Ball (Pre-92) 

 

6.6. Master Theme 2 Discussion 

 

Social identity theory (Hogg, 2016; Tajfel, 1978) was important in theoretically 

conceptualising women’s experiences in their career trajectory and particularly the promotional 

processes leading to the Professor title. Vague criteria, informal processes, discomfort in self-

promotive expressions, and inequality in promotional capital in workloads had dominated the 

experiences of academic promotions. Most women lacked support and encouragement in 

applying for promotions, which added onus on them to self-identity as ready.  

 

6.6.1. Theoretical implications 

 

The ways in which the interviewed Professors described navigating the promotional process to 

Professor fits well with both the leaky pipeline metaphor and Eagly and Carli (2007)’s 

metaphor for career progression. Several organisational and individual factors were identified 

as barriers and facilitating factors in how women navigating academic career progression in 
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STEM subjects. Each individual’s career progression represents different labyrinths, and 

although there are shared paths and structural similarities, paths that are open to some that are 

partly or fully closed for others. Following this metaphor, the interviewed women getting no 

support or advice in navigating the promotional process and identifying the promotional 

criteria, is like navigating a labyrinth with a bad or no map. Criteria that are accessible and 

clear but refer to experience that is inaccessible is like having labyrinth directions to a bricked 

up wall. When the criteria are unknown or based on guessing or interpreting other people’s 

interpretation of the promotional criteria, women are navigating the navigating a labyrinth with 

only a vague direction of exit points and no map, sometimes in a fog.  

  The available literature offers little explanation for the motivational trigger points for 

promotion, especially within the context of career progression of underrepresented groups. 

However, the motivational triggers these women reported for applying for the Professorial 

promotion could be explained by social identity theory (Hogg, 2016; Tajfel, 1978), particularly 

in relation to social comparison. According to social identity theory, we gain self identity 

through belonging to social groups (such as gender or professional group), and compare 

ourselves to those who are members of the same social groups as we identify with (Stets & 

Burke, 2014). When making comparisons outside our own groups, we are more likely to 

compare downward than upward, and both these comparisons serves the function of enhancing 

our social identities and knowledge of ourselves (Caricati, 2012). This is particularly important 

as a motivational explanation of women becoming Professors in STEM given the commonly 

reported (lack of) career ambition described in the previous chapter. This was reported as more 

centred around subjective, intrinsic career goals of satisfaction and sense of contribution to 

their fields than extrinsic career goals such as titles or salary. Especially within this group, the 

trigger point for applying for the professorial promotion was rooted in social comparison – 

both downwards and comparison to peers. This motivation to apply for the Professorial 
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promotion grew significantly when the interviewed women became aware they were contracted 

to a career level below those they perceived as their peers and collaborators, or when 

individuals considered a downward comparison in terms of career accomplishments.  

 Whilst the interviewed Professors did not describe the informal deals for promotions 

described in the research of Roth and Sonnert (2011), self-promotion was most commonly 

reported as the dominant method of identifying potential candidates for promotion generally 

but especially the Professorial promotion. Importantly, self-promotion was overwhelmingly 

described as such a significant source of discomfort that it formed a barrier for career 

progression to Professor. The shared perception supported the notion that active self-promotion 

is easier for men, as argued by Coate and Howson (2014), and that this was more due to a 

conflict with core self-beliefs rather than lack of training in a skill than can be developed. These 

self-beliefs are likely to be rooted in cultural stereotypes of typical gender behaviour outlined 

in social role theory (Vogel et al., 2003). Such jobs are typically characterised by personal 

characteristic of warmth, such as nursing and teaching rather than qualities required to obtain 

and hold the more senior academic positions, such as leadership, self-promotion, and 

decisiveness.  (Fiske et al., 2015). Violating such norms of what expressed career behaviour is 

appropriate for women, such as self-promotion, leads to discomfort because of the resulting 

cognitive dissonance (Lindeman et al., 2019). However, the external perception of stereotypes 

are also likely to influence the discomfort. Gender stereotypes and gender hierarchy is 

associated with increased prejudice against female leaders (Rudman et al., 2012), which leads 

to women choosing not to engage in self-promotion as a means to avoid backlashes for self-

promotion. Research in this area mostly has primarily focussed on perceptions and concerns 

about potential backlash and avoidance behaviour that follows (Moss-Racusin & Rudman, 

2010), including backlash of men who “fail” to meet their prescriptive stereotypical roles by 

being too modest (Moss-Racusin et al., 2010). However, this research has shown that such 
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backlash does indeed happen for women pursuing academic career progression in STEM. The 

research in this thesis support the meta-analysis results of Williams and Tiedens (2016), who 

found that women more than men receive social and career related backlash to counter-

stereotypical behaviour, and especially when women express explicit dominant behaviour. 

Some Professors who used external offers of promotion to negotiate a promotion internally in 

their current organisation met such backlash, which seemed to be strongly rooted in stereotypes 

of social roles. When the line manager had used this strategy for career progression, he saw 

himself as brave and ambitious, but female staff in his own department who emulated his 

strategy as disloyal and selfish. In turn, this tainted their perceptions of how much they had 

truly earned their Chair as a measure of career success, which felt more like a reluctant bribe 

to avoid them leaving rather than a formal recognition of their accomplishments and 

contributions.  

Stereotypical gender expectations were also identified as impacting promotional 

criteria through perceptions of some subjects and specialisms being harder and thus more 

valued and awarded greater promotional capital than others. Certain STEM subjects are 

labelled as ‘harder’, which are usually filled with men and include Neuroscience and Physics, 

or ‘softer’, which are usually better represented by women and include Psychology and Biology 

(Light et al., 2022). However, this research also identified that within ‘harder’ subjects, the 

division continued to separate staff into ‘harder’ and ‘softer’ specialisms, where the 

interviewed women described women more commonly filling ‘softer’ specialisms, and that 

contributions and achievements within these specialisms carried less promotional capital.  As 

Hyde (2005, 2016) identified, the notion that subjects that are cognitively more demanding 

being more appropriate for men is not due to men being cognitively more capable, and so are 

much more likely to be rooted in prescriptive gender stereotypes. 
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Women who have progressed to Professor in STEM subjects have thus been more 

commonly progressed by having to self-promote and rely on stronger independent agency. By 

doing this, they have posed a stronger violation of social gender roles, and have risked facing 

significant backlash by violating both gender roles in subject choice and status. Women who 

feel reticent to self-promote can get stuck in a catch 22 situation where they face potential 

career penalties by both engaging and not engaging in self-promotion. 

 

6.6.2. Practical implications 

 

In addition to some individual factors, several organisational barrier faced by women in STEM 

subjects in the promotional processes up to Professor were identified in these interviews. 

Traditional academic promotional process particularly operate as barriers when there is lack of 

organisational level identification of staff who are eligible for promotion, and then lack of 

continued support in navigating the promotional process is a strong barrier to women’s 

promotion to Professor in STEM. Especially when individuals, usually Heads of Department 

or Institute, hold veto power to gatekeep who is put forward for promotion, this forms a major 

organisational barrier to women’s promotion to Professor in STEM.  

The lack of support relevant to promotion became even more prominent after the 

interviewed women became Professor. Different pay grades and levels within the Professor 

role was identified as particularly opaque. Pathways to continue academic career trajectories 

primarily reflect positions in leadership, which was appealing to some but conflicted with the 

strong passion to do teaching or research that was central in the career goals of others. 

Becoming Professor is a high achievement, and not one achieved by all academics. However, 

some of the interviewed women had become Professor in their 30s, 40s, or 50s, which leaves 

time and potential for continued professional development and career progression. Everyone, 
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but especially those from marginalised groups who have reduced access to formal and informal 

support, need support in their continued career development. Where formal career development 

and support is lacking, informal support such as mentoring can be one way of aid the career 

progression of marginalised groups (Hinton et al., 2020).  

The criteria used in promotional processes also form barriers to women’s career 

progression when they are too ambiguous and open to interpretation. It is unreasonable to 

operate with the same criteria for professorial promotion for all subjects and specialisms, as 

the expectations and practices vary hugely. However, the criteria for Professorial promotion 

form a powerful barrier to promotion when they are based on general, university or research 

institute wide criteria, and members of promotional panels and committees lack transparency 

in their interpretation of these criteria and the decision making process more generally. This 

supports the results of a recent report on UK research culture and integrity, which found that 

local culture and leadership can override institutional and national policies, for example in 

hiring and promotion practices (Metcalfe et al., 2020).   

Promotional criteria can act as further barriers to women’s career progression when 

they focus on a narrow set of job tasks – usually research. Criteria, and criteria weighting 

through promotional capital, focused on research outputs such as publication productivity and 

grant income are not only criteria biased against women who are less likely to win grant funding 

(UKRI, 2020a). These also add additional pressure on women on non-traditional career paths, 

such as teaching routes, interdisciplinary researchers, or industry focused roles, who thus lack 

the opportunity to showcase their strengths and contributions.  

According to the reported experiences shared by these Professors, the problematic 

approach to the promotional process and criteria by line managers, Heads of Departments or 

Institute, and members of promotional committees is rarely motivated by malevolence or 
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outright sexist attitudes. The people who fill such roles were described as academics who had 

progressed into leadership roles, and had rarely been offered thorough leadership training, or 

training in conducting performance evaluations such as annual appraisals or promotions. The 

lack of training relevant staff in effectively and fairly conducting performance evaluations, and 

knowledge of the employing organisations’ and other relevant developmental resources can 

form a barrier to women’s career progression because this leaves greater scope for ambiguous 

promotional criteria and processes open to potentially biased or exclusionary interpretation, 

and greater reliance on biased performance metrics.  

 In navigating the promotional process, which was predominantly highlighted as filled 

with barriers, it was also argued that women can do more. For example, interviewed women 

who served on promotional committees recommended that individuals interested in applying 

for promotion can demonstrate more proactive agency and reach out to members of 

promotional committees and panels. Such members can offer more information about the 

process and the criteria, and potentially champion the promotional applicant. However, not 

everyone knew until after they became Professor that gaining such support was a resource 

available or something they should pursue. Particularly when considering the reticence and 

potential backlash regarding self-promotion and the lack of social capital that leads to 

knowledge about such support and information opportunities, promotional processes that 

reward those who engage with self-promotion and utilising informal sources of support and 

information disproportionately disadvantage women.   
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Chapter 7. Master Theme 3:  

Role Models are Good, Mentors are Better, but Sponsors are Best 

 

This master theme is split into three themes: Role Models, Mentors, and Sponsors, which is 

displayed in Figure 7.1. Role models can be important in exploring career goals but have less 

impact on career progression than successful mentoring. Importantly, pursuing career goals 

requires agency. In offering such agency, sponsors have the potential to make the most 

meaningful difference to women’s progression in academic STEM careers. As the relationships 

to role models, mentors, and sponsors become potentially more beneficial to careers and 

progression, they also become more complex. The dynamic set of demands from the different 

parties increases the potential range of outcomes from useful and beneficial to harmful or 

unproductive. A person can be simultaneously a role model, mentor, and sponsor, or just one 

or two without embedding the characteristics of all the roles.  
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Figure 7.1 

Thematic map illustrating the master theme and themes in “Role Models are Good, Mentors 

are better, but Sponsors are best”

 

7.1. Role Models 

 

The theme of ‘Role models’ are divided into two further subthemes: The value of role models, 

and Being a role model can be a burden. Most of the participants could name several role 

models. Overall, role models were perceived as very important to career progression, and 

continue to be important as the participants reached senior positions such as Professors, Heads 

of Departments, or positions in the Deanery.  
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7.1.1. The Value of Diverse Role Models 

 

The perception of career role models differed in terms of holistic views of seeing a role model 

as someone to aspire to, trying to embed as much as possible of their careers into your own, or 

a more cherry picking model, where specific aspects are selected for their admirable qualities 

to emulate. Those who subscribed to the holistic model of role models also rejected role models 

as valuable owing to the implied loss of independence in making their own career journey.  

I’d like people to take their own path and not, not feel like they’ve got to be  

 somebody else. - Jocelyn Bell Burnell  

 

For most of the Professors, effective role models have been few and far between as a result of 

the leaky pipeline. Attrition of women in senior positions led to fewer visible, female role 

models. Particularly for those following teaching careers, there had been a shortage such role 

models. However, for those working on joint or pure research tracks, many of the Professors 

argued that they did not reflect at the time over how or why most of their role models were 

men, but became more aware of this as their careers progressed. It was stressed that there had 

been many positive experiences of male allies and supporters, but a lack of diverse 

representation among colleagues and leadership.  

Being understood differently by others in light of the status of the Professorial title also 

impacted on their own understanding of themselves as role models. After becoming promoted 

to Professor or other senior positions, interviewed Professors reported being approached by 

other, especially female, early career academics, who expressed the value of having them as 

their role models. The awareness that the status of achieving Professorship gave them role 

model value to others elicited a sense of pride among some of the Professors. Many of the 

Professors expressed taking seriously how they appear as role models, especially in terms of 
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managing developing a career and maintaining work-life balance. The value of women as role 

visible models were often acknowledged in reflection to young girls and women in early 

careers, but also for young boys and men in different stages of their careers.  

“You know, it’s been very interesting. I’m very interested in whenever I c-, became a 

Professor. That, I got emails from younger [STEM subject 1 specialists] who I had, 

erhm, supervised, or (.) given men-, mentoring support over the years, who’d kind of 

emailed and said ‘oh, that was really good! Now you’re a’, you know, ‘I never thought 

(.) I would ever see somebody who had done the career path that you had, and actually 

make it work part-time, and make it to become a Professor’. So (.) I’ve been very proud 

of that. That’s probably the (.) proudest thing about being, becoming a Professor.” – 

Virgina Apgar (Pre-92)  

 

 “I gave a presentation at a conference that had an education session on what I do with 

my public engagement. And I said ‘it’s really important (.) for girls to see that a woman 

can do this!’, and one of my colleagues (.) picked me up on it afterwards and said ‘you 

know, it’s also important for boys to see that a woman can do this, because (.) they’re 

going to be dads. And they can have daughters.’. So it’s not just the girls that need to 

see it. You need to just get it out there to everybody ((pause)) in a much more indirect 

way.” – Rosalyn Sussman Yalow (Pre-92)  

  

Role models were perceived to have less impact when the gap was too great between the mentor 

and mentee, either in subject or specialism, career stages, or power in the relationship. Role 

models from industry could be valuable role models for business or management careers or 

skills, but were often considered too remote to be effective role models or mentors for academic 

careers. An effective role model does not have to exclusively be more senior in age or career 

progression.  

“I think the difficulty is with a lot of people who, (.) who are labelled ‘role models’, 

((pause)) either they were already condescending, or simply being called ‘role models’ 

repeatedly makes them become a certain thing. I don’t know. So (.) I think we have a 

bit of an issue at the moment, but (.) the people that are rolled out to be role models to 

our younger colleagues (.) are not necessarily the most helpful role models because the 

gap is too big. Either the, ((sighs)) either it, there’s an age gap, and the, the, the, that 

the older people are not making enough effort to bridge, or there’s a (.) power gap that 

they’re not making enough effort to bridge.” – Mary Fergusson (Pre-92) 
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7.1.2. Being a Role Model Can Be a Burden 

 

There was a clear consensus in the interviews in terms of how uncomfortable a majority of the 

Professors were in labelling themselves as ‘role models’. They expressed far more discomfort 

and embarrassment around using this to refer to themselves, compared to ‘mentor’ or ‘sponsor’. 

There was a stark contrast between how readily and happily the Professors could name other 

role models, and express the value they had, and how uneasy they felt about describing 

themselves in that way.   

“I have just been to a conference, and then a friend of mine told me ‘oh, my student, 

she is looking at you! You are the (.), her role model’, and I thought ‘oh my god! What 

am I supposed to do?!’ ((Laughs)).” – Agnes Pockels (Pre-92) 

 

It was not obvious from the interview responses why they felt so uncomfortable, but 

body language and language structure changed notably when the Professors were asked 

whether they thought they were a role model. The discomfort could be rooted in how publicly 

praising yourself and your accomplishment falls outside of the cultural norm in the UK. 

There was a tendency to be self-effacing to some extent when acknowledging their role 

model potential but also feeling pride at having made a positive impact on others.   

“Interviewer: Do you think you are a role model? 

Anne: ((Sighs)) ((pause)) it sounds really conceited, but I think in a way, I think I have 

been. I’ve had (.) quite a few people ((pause)) who’ve, and I always get really emotional 

about this, but who’ve just said to me that, erhm, they would never have dared to ask 

to be part-time, erhm, until (.) they’d seen me do it, and now they felt it was safe, 

because I’d been seen to make a success of it. And, you know, quite a few people have 

actually said that (.) to me directly, and that means a huge amount.”  

– Anne Gillespie Shaw (Pre-92) 

 

Despite the positive impact their role modelling had on others, at times it was felt to have a 

negative impact upon the Professors themselves. The lack of women in senior positions in 
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STEM subjects seems to have led to a perceived increase in pressure and expectation to do 

more work, better work, and be a better role model. The under representation in academia of 

women in STEM subjects increased the visibility of the Professors as role models. The created 

a tautological problem for some of the Professors: they felt pressured to take on new, additional 

tasks and roles due to their senior positions but did not feel able to turn the tasks and roles 

down because of the need to have more visible women in those roles. The potential to be under 

more scrutiny than male peers further add to the burden.  

“I was pressured this year to become Head of Department, and I really didn’t want to 

do it. And there were people saying ‘we need more women doing this. You should do 

it’. And there was a role model aspect to that, but I also felt that’s actually not fair, 

((laughs)) because now you’re asking me to take it on because I’m a woman, not 

because I can do it. Erhm, so the role model, it’s kind of linked to the role model 

question, I guess. But it, so I do feel, I feel it, that I am a role model. Sometimes it’s 

good to be that, but sometimes (.) there’s a lot of more work and pressure involved in 

being one. And that’s just another thing that you have to do, as well as all the other 

things that you’re trying to do in the job.” – Mary Leakey (Pre-92) 

 

 

The pressure does not only come from others’ potential perception of a glossy, successful 

version of themselves, and indirectly all women, that is hard to live up to. Pressure is also 

perpetuated when the Professors give talks and presentations, where the situation demands 

selling a more polished version of being a scientist than is accurate. Professors who stand out 

more as unique at their level, in their field, or in their department, and who do more such 

outreach, reported feeling like the pressure of the expectations could become overwhelming.  

 

“It’s just that I sometimes give a talk, particularly if I’ve done, er, several things in 

quick succession, and it’s as if everyone who, who is nice to you puts a, the, the analogy 

I have, it’s sort of very visual, everyone who is nice sort of puts the burden of 

expectation. It’s another grain of rice, and another grain of rice, and then you just wait 

for the avalanche.” – Gerty Cori (Pre-92) 
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7.2. Mentors and mentees both need to ’buy-in’ to the relationship 

 

Mentoring as we see it now, is relatively new, and has not been a form of career support 

available to most of the Professors. Partly because of this, and because of the effect of the leaky 

pipeline, there have been few female mentors available. Most of the experiences reported are 

drawn from reflecting on whether the Professors interviewed would have wanted or appreciated 

a mentor earlier in their careers, and the experiences of having participated in differently 

structured mentoring relationships as mentors or mentees. The mentoring that has been 

available, has been informal, and usually between senior and junior male members of staff. 

This theme is split into four subthemes: Assigned Mentors Can Feel Too Artificial, 

Participating in Mentoring Now, Still Want Mentoring, and When Mentoring Did Not Work.   

 

7.2.1. Assigned, Formal Mentors Can Feel Too Artificial 

 

The experiences the female Professors reported with organised mentoring has usually been 

structured as having a mentor formally assigned, with the assumption being that good mentors 

are senior members of staff who are both able and willing to mentor early career staff. The 

assigned mentoring structure has often been described as feeling too artificial for what is a very 

intimate and personal relationship. For shorter periods formal mentors could be more useful, 

such as when a new member of staff joins an organisation. Several had turned down the offer 

of a formal mentor, preferring to find their own, informal mentor(s). However, a small number 

of the Professors argued that they did not have formal or informal mentors available, and would 

rather have a formal mentor than none.  

“There are the kind of people who are role models and mentors (.) that evolve (.) 

naturally. And all of mine did. I was given an official mentor twice, and both times it 

just didn’t work. Erhm, and, and likewise, I’ve been assigned to people. And sometimes 
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it worked, and sometimes it doesn’t. And, and I actually think even though mentoring 

schemes are such a fantastic (.), I don’t think assigning mentors and the people to them 

is a good idea. Because (.) I think in a way, you have to kind of go for whoever you just 

seem to have an affinity with.” – Ida Noddack (Research Institute) 

 

7.2.2. Participating in Mentoring Now 

 

Most of the Professors reported that they participate in mentoring schemes now. Often, acting 

as a mentor is seen as a way to give back something they believe is valuable, and often did not 

have access to in early and middle stages of their own careers. Lessons learned from reflecting 

on what mentoring could have offered if it had been offered, or actual experience of mentoring, 

preference seemed to indicate that a network of mentors is better than one. Asking one person 

to take on all the responsibility of mentoring means it is likely they will be asked for advice or 

instruction outside their area of expertise. Different mentors internal and external to the 

employing organisation might have different perspective and experiences that can be more or 

less relevant for different issues and career stages, and will be easier to fit in around busy 

calendars.  

“I think sometimes his, (.) he’s unable to give advice at appropriate levels. So maybe 

he’s better now, but, erhm, I can remember him advising me on a Research Fellowship 

that it didn’t have enough content, and then when the same Research Fellowship, and 

I, I decided he was wrong, just, (.) I just didn’t agree with him, so I ignored him. Erhm, 

(.) and when this same thing came back from (.) referees, the only criticism was that 

there’d been far too much packed into this. So he wanted me to double the amount of 

content, and the referees probably wanted me to half it ((laughs)). Erhm, (.) so he, 

sometimes, I think he, he sees things from his level where, like, you can, (.) you can 

run an enormous empire, but if you are a, (.) somebody ap-, applying for a, erhm, a 

[Research Fellowship], you aren’t in that position.” – Alice Perry (Pre-92) 

 

More than half of the Professors expressed that in hindsight, they would have liked to have had 

a mentor. Having one or more mentors were described as most valuable as sounding boards, or 

sources of reassurance, support, and encouragement for more specific career decisions or skill 



167 

 

development. For example, a mentor can warn about unintended consequences of choices, such 

as lack of promotional value in focussing on developing teaching and admin tasks at the cost 

of research.  

“Recently, I’ve thought if I’d had a mentor, I would probably had done better.” – Ellen 

Swallow Richards (Pre-92) 

“Yeah, I think it would have been helpful, because, I think a lot of things that the 

mentees are telling me, is what I’ve (.), what I still feel, and what I’ve felt, you know, 

the, felt before. And I think it helps if you just talk to somebody and say ‘oh, yeah, I 

have that experience too, and don’t worry about it!’, or ‘that happened to me’.” – 

Barbara McClintock (Pre-92) 

 

When a mentor has followed a Professor over the course of her career, it has often been an 

early career supervisor, such as PhD or post-doc. When Professors have had this kind of 

continued support and encouragement, the mentors have been described as having made a 

critically important difference to the Professors career development, and in some cases have 

stopped the Professors from leaving academia. 

“My mentor (.) was the person that supervised me as a post-doc. So he had been my 

boss before, but then he wasn’t my boss when I was an academic. But he knew me very 

well. I think, and sometimes, (.) people like that kind of, like this someone that knows 

you, but for me, it was very good, because he knew my strengths, and he knew my 

strengths and he knew my weaknesses very well. And he could push me on my 

strengths, and also he could (.) help me to overcome my weaknesses, so, for me, and 

that was a very good friend.” – Maryam Mirzakhani (Pre-92) 

 

7.2.3. Professors Still Want Mentoring  

 

Often, the hierarchical dyad assumption of senior members of staff acting as mentors to early 

career staff means many of the Professors have been approached to take part in mentoring 

schemes. Although there has been an overall enthusiasm for this, the overall responses 

challenge the general assumption as not everyone has been too comfortable in the role of a 
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mentor. Some of the participants had recently been promoted to Professor or other seniors 

positions such as Head of Department, positions in Deanery or central university 

management, or still felt new in their roles, and continued to value the support from a mentor 

in this part of their careers.  

“Yeah, I think ((pause)), I think you always need to ((pause)) ask advice, no matter 

what stage you’re at in your career.” – Amelia Earhart (Pre-92) 

 

“I came here as a Professor, so it doesn’t really count, but I have got much less. I mean, 

I found it really difficult, here, to know what’s required or how to get there, or, erhm, 

to get the right mentoring or support.” – Joan Ball (Pre-92) 

 

The need for continued mentoring was also discussed in terms of who the Professors would 

choose to go to. As with role models, the expressed preference is that mentors do not have to 

exclusively be between the relationship of senior mentor and junior mentee. Often, peer 

mentors are seen as more accessible and approachable than senior staff, who for Professors are 

often line managers. Many of the Professors reflected on learning from working with more 

junior staff, and being supported and encouraged by them.  

“Not that it didn’t work, erhm, (.) I just think it’s (.) perhaps downwards mentoring is 

overrated. I think we ought to do more peer-to-peer and more upwards mentoring. 

Actually, I learned as much from my ambitious, younger colleagues whom I now line 

manage, than from some of my peers or some of my superiors so to speak.” – Lise 

Meitner (Pre-92) 

 

 

7.2.4. When Mentoring Was Not Meaningful 

 

Among the experiences of having been mentors and mentees, there were clear features of when 

formal and informal mentoring did not work. One of the most common issues was a 

problematic fit with the mentors, who were reported to not have expressed a genuine interest 
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in the mentees. Some mentors were dismissive of their mentees - the (now) Professors – needs. 

The Professors reported their mentors telling them that they were too busy to meet or 

completely dismissing the need for mentoring, telling mentees they were fine and did not need 

mentoring without foundation and independent to the mentees own thoughts about their own 

developmental needs. Part of the problems has been why some mentors take on the role, 

potentially because mentoring schemes are started externally to show mentoring is done, 

without the nominated mentors necessarily being trained and  committed to meaningful 

mentoring. The mentors sometimes did not seem to meet with any idea of who the mentee was, 

or have insight into their specialism, thus being unable to give meaningful advice or 

encouragement, or did not always seem to have a genuine desire to support and encourage their 

assigned mentee. Lack of screening willing and able mentors, and available mentor training 

has been reported as a barrier for participating in mentoring schemes as both mentors and 

mentees.   

“I think on paper, they (.) gave me one of the male academic, but ((laughs)) quite 

frankly, he hated women and was just a bully! So ((laughs)) I was just like ‘I’m not 

talking to him!’, it was just rubbish! […]. So, ((laughs)) and just (.) spoke to people I 

wanted to speak to, and just avoided him. […] He’d obviously had a good research 

career, and they probably thought perhaps he could share some of that wisdom. But, I, 

you know, (.) I think, I think he, he was really good with (.) some of my male, well, 

particularly one of my male colleagues, who obviously he could see himself in. I do, I 

do kind of see that, and, and he couldn’t with me. That was just pointless. You know? 

((Laughs)) he told me I had too much drive. You know, that was my problem ((laughs)). 

So it was like, I don’t class that as mentoring. That’s, like, it isn’t working.” – Florence 

Nightingale (Post-92) 

 

For mentoring to be meaningful, the mentees needed to be open and receptive to the advice and 

feedback a mentor can offer, but sometimes mentees were resistant to this kind of support. It 

became clear that among the range of the Professors, not all of them felt like mentoring, 

especially when formally arranged and when having a single mentor, was something they 

would be open to. This was partially a reflection on how as early career academics, they were 
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reticent to learn from others’ experiences rather than their own failures and successes, or feeling 

like they were getting on with their jobs, and didn’t need advice at the time. Own ambitions 

can feel sufficient to guide decision making relevant to work and career progression, and 

external, unsolicited or unwanted advice can be experienced as patronising. Particularly for 

those who described themselves and independent and driven, mentoring could be perceived as 

a commitment to follow advice, with less room for the independence and drive to set and follow 

their own goals that felt right to them.    

“So my PhD supervisor has one of these many quotes ((laughs)), said that I was very 

good at asking for advice, and then very good at ignoring it ((both laugh)). So I’m ((both 

still laughing)) doing whatever I wanted to anyway. So I think what he, what he said 

((both laugh)). Which I, I, it’s probably true. I, you know, a lot of the things I have done 

in my career have been explicitly again the advice of senior colleagues.” – Rita Levi-

Montalcini (Pre-92)  

 

7.3. Sponsors  

 

Having role models to look up to and mentors to offer advice could have great impact on 

women’s career progression. However, sponsors were described as having the most significant 

impact, because they offer resources and create opportunities that are relevant and meaningful 

for successful career progression. A role model can demonstrate that women can be PI on large 

grants whilst also having a family. A mentor can give advice and feedback on funding processes 

and applications, or advice on work-life balance. However, a sponsor can invite someone as a 

CO-I on their grant, introduce someone to their network to connect potential collaborators, 

coach for funding interviews, or use their influence in organising conferences to make sure 

there are opportunities for on-site child care.  
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7.3.1. Sponsors Make the Greatest Difference 

 

Compared to mentoring, sponsoring has followed a less organised and formal structure. 

Sponsors were often contrasted against formal management and identified as most useful for 

women who lacked structured career development support such as regular meetings with line 

manager, annual appraisals or other forms of formal performance feedback, active 

encouragement to apply for promotions, and clear promotional criteria and procedures. 

Especially when their professional network consisted of several sponsors, the Professors had 

access to a broader range of developmental opportunities and support beyond what was offered 

by their employers. When reflecting on critical points of career development and achievement, 

individual sponsors have been reported to have made bigger differences than relevant 

organisational resources. Perceived access to sponsoring was similar to that of mentoring – 

predominantly available informally and between men.  

“You know, it’s like a box ticking exercise. They didn’t (.), there was never a point 

where they went, like, ‘let’s really think about this, and, like, what you need to do to 

get here, and I can help you’, you know. Or facility in any way. I don’t think they do. I 

think you really have to actually, it, it’s (.) all from the individual. And (.) that’s when 

the mentors come in, is that, you know, you can kind of kick around ideas, and, like, 

you know, ‘what should I be doing?’, or (.) they put you forward for things, and (.), 

erhm, yeah. But not the institutions as such. So, yeah. Yeah. And, er, definitely not the 

broader bureaucracy of the university. They were (.) really not (.) helpful ((laughs)). 

Erhm, so, yeah. Not very much.” – Ida Noddack (Research institute) 

 

One of the key distinguishing features of meaningful sponsors is that when Professors 

elaborated on how key mentors had made a critical differences, it was in terms of how they had 

acted as sponsors rather than mentors. These important supporters had not just offered support 

and guidance, but directly offered interventions that were perceived to be meaningful and 

valuable by the Professors. Very few actively used the label ‘sponsor’. Some of the Professors 

expressed frustration that a mentor was good, and could help identify coping strategies and 
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solutions to specific problems, but sometimes they needed more than just the information – 

they needed direct intervention to resolve problems.  

 “I mean, I would have liked to have had, er, you know, somebody who, more than a 

mentor, somebody who actually acted. I don’t know how you call it, erhm… 

Interviewer: So not just someone who feeds advice back to you, but someone who can 

act on what you say? 

Annie: No, because the advice is obvious. I don’t, I mean, the advice is, er, it’s obvious 

what I have to do. It’s not that I need somebody to tell me what to do. That not the 

point, it’s how to do it. Which is different. And that’s where you want to act. You want 

an action.” – Annie Easley (Pre-92) 

 

For some of the Professors, it has been more important to be a good sponsor than a good role 

model. Where describing themselves as role models often felt awkward and embarrassing, the 

label of sponsor felt more comfortable. Some described working in very toxic environments 

where senior leadership appeared indifferent to unwilling to address issues relating to equality, 

diversity, and inclusion, and where they felt limited in influencing a direct, positive 

organisational change. In this difficult work environment, or when working with certain 

individuals or small groups they felt were not generous with pro-social behaviours, the 

Professors argued that acting as sponsors to early career staff is a means of directly improving 

their work environments and careers. This would often be offered to early career women 

especially, supporting by sponsoring them – one individual at a time.  

“But at this moment, I, (.) I don’t know what to do other than reach out to individual (.) 

female PhD students, female Ras, and (.) say ‘is there anything I can do to help?’.”  

– Mary Fergusson (Pre-92) 

“I suppose you can think about Professors, and you got some that are very ruthless, 

they’re very fixated on their own research agenda. And that’s going to benefit them. 

But I suppose now, certainly at [pre-92 University 2], the criteria is about leadership, 

and I, I, I… Somebody doesn’t see me like this, but I like to think that I’m somebody 

who isn’t just focused on my own research profile career, I’m thinking about the big 

picture, I’m thinking about what’s best for [School], what’s best for university, and, 

you know, happy to support other colleagues, you know, even if it means a PhD student 

contacts me initially, if I think ‘well, actually, it would be great for, you know, [name], 
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the new Lecturer to be first supervisor. I’ll be second. Don’t really need it anymore. 

Then I’ll do that.” – Rosalind Franklin (Pre-92) 

 

7.4. Master Theme 3 Discussion 

 

Role models can be important in exploring career goals but have less impact on career 

progression than social support expressed as meaningful mentoring. Mentoring can potentially 

have powerful and positive impact on women’s careers, but the relationship is more 

complicated and demanding, and so becomes more challenging to formally arrange. 

Assumptions of hierarchical structures and lack of screening and training are also identified as 

barriers to successful mentoring. Pursuing career goals requires agency. In offering this, 

sponsors have the potential to make the most meaningful difference to women’s progression in 

academic STEM careers. As the relationships to role models, mentors, and sponsors become 

potentially more meaningful to retention and carer progression, they also become more 

complex by increasing demands on both parts of the relationships. 

 

7.4.1. Theoretical Implications: Role models  

 

All three of Morgenroth et al.’s types of role models (behavioural, representing the possible, 

and inspirational role models) were highlighted as valuable for setting career goals but not 

successful career progression. However, the inspirational role model particularly stood out for 

some of the Professors in terms of their understanding of what a role model was, implying that 

role models had to inspire role aspirants to pursue all their career aspects rather than selecting 

specific goals. This type of role model was not seen as productive to career development, and 

the Professors who understood role models in this way were not comfortable being identified 

as role models. Most of the Professors valued role models and, continuing to support the 
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motivational theory of role modelling (Morgenroth et al., 2015), the desire for more diverse 

role models than had been available to them emphasises the importance of considering the role 

aspirants’ agency and motivation in effective role models. The wish for more diverse role 

models and the appeal of role models who are not too distant in subject, specialism, career 

stage, or power, also support the motivational theory of role modelling’s second type of role 

model, who can show that a goal is achievable. However, this research indicates that women 

as representatives of a minoritised group in STEM careers find role models who are relatively 

similar to themselves a more effective role models for achieving the position of Professor as a 

career goal. Although there is a literature gap about role aspirants’ preference in role models, 

the preference for role models similar to the role aspirant has been previously indicated by 

research on students (Chan, 2008). Social Cognitive Career Theory (SCCT) (Lent et al., 1994) 

predicts that career interest is contingent on individuals’ self-efficacy in their ability to perform 

the tasks of that career and positive expectations to the outcomes of the career. This research 

interpreted through SCCT and the motivational theory of role modelling (Morgenroth et al., 

2015) indicates that role models can be most effective for the retention and progression of 

women in STEM when women are exposed to role models relatively similar to themselves who 

can show that progression in STEM careers are both possible and attractive.  

 

7.4.2. Theoretical Implications: Mentors and Sponsors 

 

Formally arranged mentoring schemes is according to the Professors relatively new and have 

usually targeted women in early stages of their careers, which meant informal mentoring 

relationships dominated the experiences of those who reported having mentors. However, 

supporting Srivastava’s (2015) findings of formal networks and mentors benefiting women 

more than men, men are reported as more likely to benefit from informal mentoring – especially 
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sponsoring labelled as mentoring. When women lack access to informal networks or mentors, 

a formal mentor is preferrable to no mentor at all.  

Mentoring relationships predominantly took the form of the traditional model of the 

hierarchical dyad between one senior mentor and one junior (now Professor) mentee, often 

lasting through long periods of time. When given the option to choose, informal mentoring was 

preferred over formal because of the complexity and intimacy of the meaningful mentoring 

relationships. The many factors that impact the compatibility of mentor and mentee identified 

in these interviews include motivation and goals set by the mentee, the mentees willingness to 

take advice and the mentor’s willingness to provide it, training of mentors, subject knowledge, 

knowledge about academic careers, and interpersonal compatibility. As the mentoring 

relationship becomes increasingly beneficial to the mentee’s career progression, the demands 

on each side of the relationship are also increased.  

The additional resources of social capital (Bourdieu, 1986; Pham et al., 2019) was 

identified as a stronger characteristic of sponsors than mentors, especially in terms of the 

agency that was identified as particularly meaningful to career progression. Individuals using 

the social capital through others in mentoring in lieu of missing institutional support has been 

identified in research on mentoring in early career academics in science (St Clair et al., 2017), 

but this research indicates that the broader label of mentor is used to also include sponsors. The 

increased agency in sponsoring activities was identified as the most impactful on women’s 

career progression to Professor, supporting the research of Ayyala and colleagues (2019) but 

deviating from SCCT. Mentoring can be an important expression of social support. However, 

where SCCT is focused on the setting goals as part of career planning, often in education 

(Rogers & Creed, 2011) or early career populations (Lent et al., 2005), this research argues for 

the theoretical consideration of externally sourced and increased individual agency to pursue 

and achieve the career goals.  
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7.4.3. Practical Implications 

 

It is important to consider the complexity of and extent to which individuals fill the three 

expressions of career support. One individual can be a role model, mentor, and sponsor, but 

also just one or two of these. In other words, a mentee can be assigned a mentor and not see 

them as a role model, individuals can be more comfortable being labelled as mentors than role 

models, and individuals have been described as acting as a powerful sponsor by nominating a 

(now) Professor to meaningful opportunities like invited talks at prestigious conferences 

without directly expressing specific interest in being a mentor through a continued, direct 

relationship. This research also demonstrates the challenges in assuming the hierarchical dyad 

of senior mentor – junior mentee will be the best model for mentoring, and the importance of 

considering the needs and wants of all involved parties.  

Where women do not have regular appraisals and discussions about their performance 

against openly accessible promotional criteria, mentoring can fill that important information 

and support gap. Several important aspects of mentoring were identified as directly impacting 

the career progression of these women to Professor in STEM. It is important for research 

institutes and universities to facilitate mentoring relationships and extend to include invitations 

to all staff at all levels. Despite holding senior positions, academic staff do not stop learning or 

needing support and development. It is also important for formally arranged mentoring 

schemes to implement mentor training and utilise selection criteria when recruiting mentors. 

However, these must supplement and not replace formal career development procedures such 

as formal training, and annual appraisals. Research institutes and universities can also act as 

better sponsors for their staff and enable opportunities to act on reasonable goals defined within 

mentoring settings. For example, it is not a good use of time for mentors to recommend mentees 

to serve on central committees if seats on these committees are not set in rotation through fixed 
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term positions and advertised when available. We recommend individuals to seek out multiple 

mentors, formal and informal, with different areas and levels of expertise, including peers and 

people at more junior career stages.  
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Chapter 8. Master Theme 4:  

Workload Overload 

 

The workload of an academic can vary greatly, and the formal workload was frequently 

depicted as not matching the informal expectations and desires of the tasks performed. The 

Professors usually expressed frustration around this, and the workload being excessively 

overloaded. Whilst one of the biggest benefits of working in academia is relatively flexible 

working, the lack of formal start and closing office hours is a big facilitator of working long 

hours. Difficulties meeting the demands of a big workload can act as a barrier to promotions 

by not allowing sufficient space to take up opportunities for training and development relevant 

to promotions, and by filling up the workload with roles and activities that have value to the 

individual or the organisation, but may not be recognised in promotions. However, the matter 

of a heavy workload is complicated. Although workloads were reported to grow as the 

academic career progresses, the Professors sometimes actively chose extra activities in their 

workload for intrinsically motivational or promotional rewards. After becoming Professor, the 

interviewed also argued for more leverage in negotiating the content and extent of their 

workloads. Figure 8.1 shows a thematic map representation of this theme and its subthemes: 

Academic Workloads are Excessive, Workload as a Promotional Barrier, and Workload after 

Becoming Professor.  
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Figure 8.1 

Thematic map of the master theme “Workload Overload”, and the themes “Academic 

Workloads are Excessive”, “Workload as a Promotional Barrier”, and “Workload after 

Becoming Professor” 

 

 

 

8.1. Academic Workloads are Excessive  

 

Working longer hours was reported as normal, especially in mid and late career stages, such as 

Senior Lecturer to Professor – or higher positions, also when having young children. The 

perception was that the women were not alone in working long hours, but that women are more 

likely to end up with a bigger workload because they find it harder than men to say ‘no’. Career 

progression was the most frequently cited motivation for putting in extra hours. Across pre- 

and post-92 universities, only working 40 hours per week was both described as inadequate for 
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meeting all the expectations and criteria for becoming a Professor, and also for the expectations 

of the Professor role after the promotion.  

“Some of them had problems that meant they weren’t able to commit the amount of 

time they needed to become a Chair, and 37.5 hours week, a week, is not enough to 

become a Chair.” – Ellen Swallow Richards (Pre-92) 

 

“There’s a lot of obsession on the workloads in the post-92s. I don’t know if that’s true 

of the (.) Russel Group as well. Er, but ((pause)) that here, that if you’re obsessed about 

your workload, it’s no good being a Professor. Because it just doesn’t work like that.” 

– Daphne Jackson (Post-92) 

 

When the formal workload allocation reflected a relative balance between teaching, research, 

and administrative or leadership tasks, spending additional time dedicated to research on top 

of the formal allocation was perceived as a way to meet the requirements for promotion. 

Particularly in subjects that rely on grant income to do research, using spare time to write bids 

was necessary because of the restricting ratio of little research funding available and very high 

rejection rates.  

“Mary: It’s about 50/50 at the moment.  

Interviewer: Is it really 50/50? 

Mary: Absolutely not! […] It’s about 20% research, which I have to do nights and 

weekends, and then everything else is ((gestures)) ((both laugh)). […] This part, I have 

tried over (.) and over (.) and over to (.) balance. But it’s just not possible ((laughs)).” 

– Mary Allen Wilkes (Research institute) 

 

“I think generally, it’s, it’s, academia is very, very tough. Erhm, certainly if I’m, if 

you’re in research. Funding is really difficult to come by. Additional funding. You 

know, you need to write five grants – get none of them. And it’s not trivial! It’s rare, a 

grant. Erhm, yeah. It takes you (.) a couple of months. So, so in your spare time, around 

all the other things to do. It’s hard. And there’s less money around.” – Laura Anne 

Willson (Pre-92) 

 

“I’m really doing my dream job. And, er it was, er, quite a, quite a good (.) set of 

opportunities that I had and, er, I mean, of course, I worked hard to, to be ((laughs)) 
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where I am, and, er, I certainly, erhm, sacrificed a little bit. I mean, like my free time et 

cetera, so that’s, er, (.) it takes some effort. It’s not something you get for granted to be, 

to be here.” – Williamina Fleming (Pre-92) 

 

Some of the Professors highlighted how fewer demands on their time outside of work could be 

a competitive advantage, as they could potentially produce more outputs than those who cannot 

regularly put in extra hours. This disadvantages women who for reasons such as care giving 

struggle to regularly commit more time to work than their contracts state. However, some also 

argued that individuals hold power and agency in how they spend their time. In itself, working 

excessively long hours does not guarantee successful outputs such as winning grants and 

publishing articles. In addition to committing more hours, some of the Professors argued for 

using a wider range of tools and techniques to spend their time more efficiently and avoid 

longer hours.   

“So I think the (.), just simply in terms of, er, in terms of having the time to make do 

the ex-, the bit extra that’s required. Erhm, and I’m not saying it should be required, 

I’m just saying that, you know, if you have a person who has to go home and spend 

three hours with their kids at 16:00, and a person who doesn’t, the person who doesn’t 

is going to have the time to do more. And it would appear that they’ve done more. 

Erhm, and it’s very difficult to, to, it’s very, it’s very difficult to regulate for that.” – 

Hertha Ayrton (Pre-92)  

“I’m a bit of an efficiency, erhm, er, (.) freak as well. So I use lots of productive tools 

and management, time management tools and things like that. Erhm, and I discovered 

that I could do just as much as I was doing in, erhm, so in 37.5 hours as I was doing in 

the 60. It’s actually not necessary to work every hour that God sends, erhm, in order to 

get things done. It’s, it’s just about organising yourself, and being really very efficient, 

and, and organised.” – Helen Quinn (Pre-92)  

 

 The overloaded workload is not just a result of external demands that pushed the 

Professors into working long hours. The Professors often reported a strong sense of intrinsic 

motivation and genuine love for their job, even if it did not extend to all the tasks they were 

asked to do as Professor or in other jobs leading up to becoming Professor. Choosing to take 
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on extra tasks came at a cost of work-life balance, but made their overall workload more 

enjoyable by spending more time engaging in the type of work and stimulation that attracted 

them to science, teaching, and research in the first place.  

“Oh yeah, it’s easily (.) 60+ kind of thing, because you just couldn’t fit in in, so that 

you’d have long days, and you’d still be doing stuff at weekends. So, (.) you know, but 

lots of it, you really enjoy. You know, you’re getting papers, you’re submitting grants, 

the stuff I do with [professional body] is, (.) you know, I’m [engaging with the research 

community in a very meaningful way], you know, I really enjoy that! I know you 

probably think ‘she’s a nutter!’ ((laughs)), but it’s great [to stay on top of newest 

development in the field] and everything, I mean, (.) for, for me as a scientist, it’s a 

really stimulating environment then, when you [meet with other specialists in your 

field], and you’re discussing [new developments].” – Florence Nightingale (Post-92) 

 

8.2. Workload as a Promotional Barrier 

 

The nature and practicalities of the workloads in universities and research institutes were 

identified as direct and indirect barriers to career progression for the interviewed women. 

Academic workloads are consistently described as excessive, and the reality of doing the work 

often exceeds the formal workload. This can act as a barrier to promotion by not including 

sufficient space in the workload for relevant training, and by staff focusing on coping with their 

workload they have little time and motivation for finding information and take on the added 

work involved in applying for promotion. This theme is divided into two further subthemes: 

Workload Overload is a Barrier to Development and Promotion, and Ambiguity and 

Promotional Valence of Tasks.  
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8.2.1. Excessive Workloads Leaves Insufficient Time for Development and Promotion 

 

Aside from the potential negative impact on work-life balance, an overloaded workload can 

also act as a barrier to engaging in relevant developmental opportunities to promotion, and to 

applying for promotion. Doing an academic job is already perceived as filling more hours than 

a typical working week. Finding the additional time, as well as the motivation and energy to 

seek out promotional information is difficult when focusing on coping with the existing 

workload – especially without encouragement and support from others. The same barrier 

stopped many of the Professors from engaging in training and development opportunities that 

would help prepare for promotions. Applying for Professor is a serious undertaking that 

requires a significant input of time and energy, often it is necessary to complete significant 

parts of the application outside of working hours. Although the specific process varies from 

university to university, the process of applying for Professorial promotions particularly were 

reported to feel more excessive and strenuous than necessary. This formed a barrier to women’s 

career progression to Professor, especially when coming on top of an already overwhelming 

workload. The thought of going through the stress and strain of applying to both Reader and 

Professor was so daunting that one Professor chose to avoid applying to Reader and go straight 

to Professor a few years later in order to reduce the work and distress of applying twice. Whilst 

some universities offered varied and relevant opportunities to promotions, it could be hard to 

find the time and energy on top of an already overwhelming workload. Because both workloads 

and promotional processes were reported as more demanding as the academic career 

progressed, it became increasingly difficult to fit into an already overwhelming workload.  

“Now they just, (.) all about form filling. So I think that’s really detrimental. And it, 

and if I look at the paperwork that people here have to do, for a promotion, it’s a huge 

amount of paperwork! And it’s completely inappropriate, and unacceptable, and 

unnecessary. So I think that actually is a barrier to people (.) getting the Professor 

status.” – Joan Ball (Pre-92) 
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“I probably needed to be more on the ball. Erhm, maybe if the information was more 

available, it might have been easier, but you needed to go seek the information to find 

out what you could do, and, the problem is, these (.) jobs are so unbelievably busy, you 

haven’t got the time to go and look. So unless it kind of falls your way, and it, you 

know, you come across it very easily, or somebody recommends it, erhm, you’re 

probably not going to have the time to seek out these things. Because you’re so busy 

juggling all the other things that you need to be doing.” – Gertrude Belle Elion (Pre-92)  

 

When reflecting on motivations for deliberating over applying for the Professorial promotion, 

several of the interviewees pointed out concerns over excessive workloads and the impact it 

would have on their work-life balance. They expressed being worried that by being promoted, 

they would have to accept different tasks they might enjoy less, and take on more 

responsibilities. Partly, this was reported as difficult because the Professors were worried that 

they were already working as hard as they could and struggled to see how they could work 

harder to meet higher demands. It was also argued that even though they met expectations for 

Professors whilst being Readers or Associate Professors because they chose to engage in those 

tasks, they would lose the joy in their work under the pressure of externally set professorial 

targets. 

“No, so it was [month previous year] when it was sort of forced on me. Erhm, and I 

think before that, I was thinking I’d be happy with Reader. I’m happy now, I, I were, 

I’m not going to put my head above too far, and, you know when you sort of get 

Professor, you know, I mean, I might be made to be Head of School. You know, I 

wouldn’t want that.” – Rosalind Franklin (Pre-92) 

 

“When my Head of Department said, encouraged me (.) to go for a Professorship, I said 

no at first. Erhm, because I didn’t want the extra (.) pressure. I enjoyed doing what I 

was doing. And, erhm I didn’t want to feel I had to do it. I, I, I did it because I enjoyed 

it. Whereas as soon as you become a Professor, you, there are obligations that things 

are, you have to produce. So before, I was, I was doing the same thing that I’m doing 

now, but it was almost out of choice. Whereas, er, becoming a Professor, you have to 

do these (.) things, and you have more (.), there’s many more obligations when you hear 

about the things you need to have done, and need to (.) comment on, and be part of, and 

etc. etc.. So I felt it brought me into the system a little bit more than I wanted.” – Dian 

Fossey (Post-92)  
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8.2.2. Ambiguity and Promotional Valence of Tasks 

 

The workloads of the Professors varied greatly, but almost all had a workload that includes and 

has included both teaching and research. How much and for how long varied, but a shared 

source of frustration was frustration around the ambiguity of workloaded tasks. Conflicting 

demands on time, tasks that do not seem to fit in the official workload, and lack of value of 

core tasks or especially time consuming tasks were identified as particularly effective sources 

of workload frustration.  

 Meeting the increased demands for teaching and research as the Professors progressed 

in their careers was usually described as difficult. Whilst asked to produce more outputs in 

research, the workload was usually not adjusted in other areas to give more space to do more 

research, write more grant bids, publish more articles, and attend more conferences.  

“That was really quite challenging, because I was trying to juggle all these different 

projects, and it’s like, well you, you have to apply for lots of research grants, you don’t 

expect to get them all at the same time. Erhm, but I still, I don’t feel like I get, I got a 

great amount of by-out, you know. You’d sort of think with  [xx]%,  [xx]%,  [xx]%, (.) 

erhm, [xx]%, you, you’d get for research here anyway, that’s all my time gone. But I 

was still teaching, doing admin, just being incredibly busy.” – Rosalind Franklin (Pre-

92) 

 

 

Among the typical sections a workload is divided into, there are tasks that typically do not 

clearly fit neatly into just one of the workloaded sections, but still ends up taking a lot of time. 

This can be further exacerbated by how certain tasks are done in a different way than interpreted 

by workload allocation models. Emails, for example, can take hours to go through every week. 

Sorting through emails relating to research, teaching, academic citizenship, or other tasks were 

perceived as too fluid to be neither fish nor fowl in terms of where it fit in the workload.  
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“A lot of my day is also email ((laughs)). And (.) I don’t think I sit and think ‘oh, is this 

teaching email or is this a research email, or is it an admin email?’” – Julia Robinson 

(Pre-92) 

  

Academic citizenship was particularly highlighted as an area of workload and promotional 

ambiguity. Serving on committees, doing outreach activities, mentoring and supporting peers 

and junior colleagues in and outside their universities, covering work for colleagues who take 

leave, and working with professional bodies were activities identified for their value and 

contribution to academic citizenship, which in turn builds up the subject area, colleagues, and 

the university. These roles were often described in conflicting terms that caused frustration, 

such as being demanded in workloads or appraisals but not formally rewarded in promotions, 

or rewarded in promotions but not formally recognised in workloads. This made some of the 

Professors feel like they had to choose between academic citizenship and their own career 

progression. The lack of appreciation and inclusion of academic citizenship is interpreted as 

stemming from the difficulty of measuring the outcomes, compared to more easily measured 

research outputs such as grant income and publications.  

“And this was clear to me from (.) some point onwards. So, maybe not so clear when I 

first arrived, and that’s why perhaps I thought I’d do the best I could to become a good 

citizen within the department, by taking up, erhm, admin roles and being members of 

committees and so on. But then eventually I realised that that wasn’t going to foster my 

(.) career at all, because that was (.)  not focused on research. So when I realised that, I 

decided to step down from lots of these committees and to (.) focus more on research, 

and that’s why (.) my career then (.) progressed.”  - Euphemia Haynes (Pre-92) 

 

“And (.) what is slightly frustrating, some of the things that you do as a role (.) for 

institutional citizenship, like Director of this, Director of that, almost doesn’t really 

count. […] It’s not aligned with the appraisal system in my opinion. And also, I think 

there is a very grey area about your, what I would call institutional citizenship roles, 

how, how valuable they are (.) seen as, because people understand grant income. They 

understand (.) number of publications, and the quality of those publications. But I don’t 

think they really understand the, (.) the importance, and the hard work it is taking these 

roles up.” – Inge Lehmann (Pre-92) 
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8.3. Workload after Becoming Professor 

 

The promotion to Professor marked some changes in the workload. What areas the workload 

were focused on varied, but throughout the interviews a general increase in expectations and 

responsibilities added to the workload. New and time consuming tasks in the workloads were 

often reported as representing different skills and competencies that had been highlighted as 

relevant to become promoted to Professor. Even though the workloads still remained excessive 

for many of the Professors, this was partly as a choice because they had chosen to engage in 

extra activities that they felt were meaningful and enjoyable. After becoming promoted to 

Professor, there was also more room for negotiating down the workloads when they felt 

unreasonably overwhelming. This theme is divided into three further subthemes: Incongruity 

between Competencies Valued in Professorial Promotions and Tasks Performed as Professor, 

Continued Workload Overload and Conflicts, and Protecting and Managing Workload as 

Professors.  

 

8.3.1. Incongruity between Competencies Valued in Professorial Promotions and Tasks 

Performed as Professor 

 

By becoming Professor, many of the interviewed took on significant leadership roles for the 

first time. This has challenged the Professors in their personal development, but also given 

insights into how their universities are run for better or for worse. For some, leadership tasks 

has followed more naturally in roles such as positions in Deaneries, Head of Department or 

Institute, or leadership positions in central university management.  
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A strong research profile has been reported as key to being promoted to Professor. 

Those working as a Professor compared to other senior roles, often pointed out the 

incongruence in proving their worth in research in order to become Professors, but when they 

do, other tasks such as leadership, teaching, or administrative tasks fill up their workloads. 

Whilst it is positive that Professors did not seem to be expected to do it all within their 

workload, the shift was reported as unexpected. Spending less time doing research after getting 

the Professor title was a common change in workload, and the focus often had been moved 

from doing hands on research to leading research. This impacted the momentum and progress 

in the research that had been built up over time, and made it harder to keep doing high quality 

research.  

“I got to where I am because I’m very good at research. I do very little research myself 

anymore, because I don’t have the time, unfortunately.” – Edith Clarke (Post-92)  

 

“It’s a great recognition, by then you realise that there are some bits that come with 

being a Professor, like you never consider. Like for example, you suddenly become a 

senior member of the staff in the department, so you are expected to take a lot of 

responsibilities that are outside of this teaching or this research area. As like, for 

example managerial ones, and I knew it was a bit difficult, because I wasn’t, I was, I 

always, I became a Professor very quickly because I was very focussed on my research, 

and my research was going very well, and suddenly (.) by me becoming a Professor, 

some of that time that I was just doing research was taken away to maybe take care 

about other responsibilities, or help the department, (.) so it took me a while to get used 

to that, that work.” – Maryam Mirzakhani (Pre-92) 

 

The demand for other tasks to be included into a Professorial workload also meant a reduction 

in teaching for many of the Professors. Even among the few that been promoted on a teaching 

track reported a significant reduction in teaching after being promoted to Professor to give 

more workload allocation space for leadership and administrative tasks.  

“It’s a mixed bag, (.) but large-, lots of leadership, but that’s expected at this level, I 

think, that your shift will be towards leadership and management – less of teaching. But 

I’ve, you know, teaching is what gives me the buzz, ((laughs)) so I don’t want to lose 

that.” – Chien-Shiung Wu (Pre-92)  
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8.3.2. Continued Workload Overload and Conflicts 

 

Workloads have generally been described as overwhelming, but even more so after becoming 

Professor or taking on more senior levels. Especially when the workloads covered several 

areas, such as teaching, research, leadership, and other administrative task, the Professors 

reported particularly high workload. The long hours worked as Professor sometime come from 

the demands of a big workload allocation, but is also part of the academic culture. Few reported 

explicit demands to work long hours, or feeling alone in working more than the typical 40 hours 

per week.  

“In terms of my (.) allocated tariffs in my workload model, which comes to (.) two full-

time equivalents (.) of a job, currently, erhm, I have (.) about ((laughs)) ¾ of a person 

in (.) management, ((sighs)) and then another 1.25 in research ((laughs)). So that’s my 

(.) two persons’ job.” – Rachel Parsons (Pre-92)  

  

In addition to an increase in the quantity in pressure, there was also a reported increase 

in perceived quality at the pressure felt by the women working in these senior positions. The 

type of tasks performed and responsibilities held involves more criticism, and more personal 

responsibility. The impact of failure was denser, increasing the stress and sense of failure. This 

level of pressure made it feel more important to keep doing activities they enjoyed, such as 

teaching or research, in order to feel some reinforcement to balance out the stress. Although it 

added to their already excessive workloads, selecting additional tasks that felt rewarding made 

the workload overall more enjoyable.  

“I’d like to teach more, because it’s, erhm, (.) it’s a very, erhm, destructive job, being a 

Professor, because you’re (.) all the time failing, and (.) not getting things accepted, or 

not getting bids accepted, or (.) don’t know whether your work is any good. And, you 

know, there’s all of that going on, whereas when you teach, a lot positive affirmation, 

er, coming from a class. So you go and teach, and you’re having a lovely time.” – 

Daphne Jackson (Post-92)  
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“But then I’ve got the voluntary things that I have agreed to do, which I should probably 

not have agreed to do, but I enjoy doing. And so I figure if I enjoy doing them, I’m 

going to do them.” – Margaret Eliza Maltby (Pre-92) 

 

8.3.3. Protecting and Managing Workload as Professors 

 

One of the key challenges of the big workload is how the Professors coped. Coping with a 

workload as a Professor was reported both as different in terms of the increase in quality and 

quality in the workload, but also in how much power and leverage the Professors held in 

managing their workloads.  

Some of the interviewed got promoted to Professor very quickly after completing their 

PhDs, typically for those who were almost exclusively focusing on research. This impacted 

their workload before they became Professor by increasing it, but also after they were awarded 

their Chairs. This small group of Professors often reported feeling like they not only had to 

boost out their workload before they became Professor to prove that they were worthy, the 

workload stayed excessive even after the promotion to continue proving their Professorial 

worth. Taking on other types of roles than they had previously demonstrated, for example large 

administrative roles, was a way to prove that they had value to the university outside of the 

proven research profile. Women who reported feeling like they had the responsibility of 

representing women because they were one of very few women at their level, and who 

progressed quickly to Professor reported feeling a pressure to keep the workload big by keep 

proving their worth to their employers.  

“I don’t think I’m alone in that. But because you feel, and I don’t know if men feel this, 

but because I felt that I needed to justify a promotion, I tried to do everything. […] I’m 

not sure if you’re going to find this in your data, but when I first became Professor, 

which wasn’t that long ago, I felt the need to justify the promotion. And I took on too 

much. I was trying to be everybody, I tried to, erhm, please everybody – my line 

manager, my colleagues that I worked with, the students, the research, and I f-, I felt I 

had to do that. Because somehow, maybe, in my, in the back of my mind, Because felt 

‘ooh, I’m not worthy, and so I’ve got to do all this to really show people that, you know, 
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I can do it’. And now I look back on it, and that was a really bad thing.” – Grace Hopper 

(Post-92) 

 

“So women in general tend to pick up large admins jobs. That’s my (.) observation, that 

either they pick them up before being promoted, because they feel that’s the only way 

for them to promoted, (.) because either they’re not confident enough, or they’re not 

supported enough in their research. And therefore they think that doing a large 

administrative task will boost their application to Professorship. Or, like, if like me, 

instead they arrive to the Professorship by research grounds, then they pick it up after 

because they feel guilty. So… 

Interviewer: Guilty for what? 

Agnes: Er, I guess, for being a Professor ((laughs)). If you feel you don’t belong (.), if 

you are the only female Professor in the [Faculty], everybody’s looking at you. (.) 

Everybody is looking at you – all the time. What you’re doing, (.) and what you’re not 

doing. You know. Because you are the only one, you should lead by example.” – Agnes 

Pockels (Pre-92) 

 

Whilst working from home in evenings and weekends was common, it was also understood as 

a way to use the flexibility of an academic job to increase work-life balance rather than simply 

the workload overflowing into that balance. Especially for Professors with care responsibilities, 

the option to autonomously manage their own time was a clear advantage of the job. Working 

early and late could mean that a work-life balance was achieved in between the early and late 

working hours.  

“If I can avoid it, I always not work in the weekends, or I try not to work on the 

weekends. But sometimes, (.) well, you may have one hour replying to email and so on, 

and then that takes an hour away from the weekly load, so (.) I learn the flexibility I 

have on my work. I think this is really good, especially when you have kids. You know 

you can balance your things and, and you can sometimes go early, or (.) if they have 

something in the school, you just go and see them in the school, and then you can catch 

up later on the night if you need to. And that’s something that I don’t think a lot of my 

colleagues that are, or my friends that are not, (.) erhm, working in this environment, 

they have that flexibility, yeah? So that’s something that is good, something that’s 

positive.” – Maryam Mirzakhani (Pre-92) 
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8.4. Master Theme 4 Discussion 

 

None of the Professors reported to have been met with explicit claims of having to work longer 

hours than the traditional 40 hours per week for full-time contracts. However, the culture of 

their environment facilitated such working patterns by the emphasis formal and informal 

promotional criteria placed on research outputs such as publications, grant income, and 

international recognition achieved through this. The culture dictated regularly committing extra 

hours was perceived as necessary to progress to Professor as the highest levels of teaching or 

research in academia, without changing roles to leadership. Despite lack of formal 

requirements to work extra hours, when performance outputs with greater promotional capital 

are not easily achieved within the typical working week, there is added pressure to work extra 

hours to meet the criteria because it is formally rewarded. Again, the informal processes have 

been identified as strongly influencing the work of women because academic STEM careers, 

and their career progression to Professor.  

 

8.4.1. Theoretical Implications 

 

Other research has linked motivation and work-life balance, but usually as separate variables 

as predictors in models with a third variable as outcome (e.g. Balven et al., 2018; Bui et al., 

2016, or Fontinha et al., 2019). Smaller scale, exploratory research has also identified the 

importance of strong intrinsic motivation in academic staff as a potential driver of poor work-

life balance (Pautz & Vogel, 2020). These interviews contribute to the current literature by 

highlighting the complex relationship between motivation and work-life balance. When there 

is no formal obligation to work long hours but all outputs of doing so are formally rewarded, 

there is greater pressure on individuals to manage their own workloads and work-life balance. 



193 

 

However, this also highlights the importance of individuals holding some autonomy over their 

workloads. This research has revealed that some autonomy over selecting additional tasks and 

responsibilities can paradoxically be a used as a method of coping with heavy workloads. By 

engaging in additional tasks that bring intrinsically motivating rewards, women had increased 

their already full workloads with tasks that brought greater job satisfaction and so made their 

job more meaningful and enjoyable. Many whose careers had progressed on research or joint 

research tracks also reported finding great intrinsic rewards from accomplishing research 

outputs such as doing research, publishing papers, or learning about new developments in their 

field, despite this coming at the expense of increasing their workloads and challenging their 

work-life balance. This push and pull relationship can be understood in terms of the self-

determination theory for motivation (Ryan & Deci, 2000, 2020), where especially autonomy, 

competence, and relatedness are important. Despite the negative impact on maintaining a work-

life balance, it was commonly reported that the women exercised their autonomy over some of 

the workload, and utilised this to pursue tasks that yield higher motivational rewards, such as 

increased competence through the sense of mastery and growth, and increase relatedness to 

their field, colleagues, and students. Where there was scope to influence their workload 

allocation, this agency was also sometimes used to paradoxically increase it as a coping 

mechanism. By choosing to do additional tasks that offered greater intrinsically motivating 

rewards, the overall workload became heavier but more enjoyable.   

 

8.4.2. Practical implications 

 

The experiences of workloaded tasks exceeding the time expected to complete them in the 

formal workload allocation reported in this research echoes that of other research identifying 

academic workload models as underestimates of the actual work undertaken (Kenny et al., 
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2012; Vardi, 2008). The 2020 CIPD Health and Wellbeing at Work report identified heavy 

workloads at the main cause of workplace stress in the UK. In addition to the impact on health 

and wellbeing, this research has highlighted how excessive workloads can directly impact 

career progression by taking significant time to prepare the application for Professor on top of 

a full workload. Few reported having such activities specifically allocated in their workload, 

and so the application itself becomes yet another thing to complete on the academics’ or 

researchers’ own time. However, overloaded workloads can also detrimentally impact career 

progression by limiting the time available for accruing the necessary experience and merits. 

Not leaving sufficient time for training and professional development was a frequently reported 

barrier to promotion, and one that disproportionately disadvantage women as the most likely 

to be care givers, or those suffering from long term health issues and disabilities.  

Exacerbated by vague criteria used in promotions and performance appraisals identified 

in this research and elsewhere (Fox & Colatrella, 2006; Pruitt et al., 2010), workloads become 

filled with time consuming tasks of ambiguous promotional valence. Particularly academic 

citizenship was perceived to hold recognition and value to the universities and research 

institutes, but this rarely extended to formal recognition and priority in promotions – especially 

the promotion to Professor. Learning about which tasks held promotional capital, usually those 

with scientific capital (Shimanski & Alperin, 2018) as these would be easier to understand and 

quantify by promotion application assessors across subjects and specialisms, informed but also 

caused conflicted feelings about managing workloads. Tensions between coping with 

demanding workloads and maintaining work-life balance, guessing which tasks held value for 

career progression, and choosing between tasks that yield intrinsically motivating rewards and 

those with perceived promotional capital all form sources of stress and frustration as well as 

barriers to women’s career progression.  
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Being able to find extra hours to work outside the typical working week can be regarded 

as a privilege. Even though more time spent on work do not guarantee successful outputs, this 

greatly increases a person’s probability of getting promoted to Professor.  Because the rewards 

are so meaningful, not just in terms of the recognition associated with promotions but also pay 

increases which in turn impacts post-career benefits such as pensions, individuals who take 

longer to gain the relevant experiences and qualifications to become promoted lose out on 

subjective and objective rewards.  

Conflicts and tensions in workload expectations also carried over after the women were 

promoted to Professor. Especially where the scientific capital outputs (Huppatz et al., 2018) 

had been emphasised in the successful promotion to Professor, many of the Professor reported 

an incongruence with the new Professorial workloads. These continued to be excessive, but 

often included a disconnect between the research that was so valued in becoming promoted to 

Professor and the Professorial workloads which were primarily allocated to administrative and 

leadership tasks. This especially led to frustration for those who were intrinsically motivated 

to do research, and had emphasised their ability and competence in research as a means to 

become promoted to Professor, only to have this sidelined in the new workload. Although it 

was less common for someone to report progressing on a teaching track, there were also reports 

of intrinsically motivating rewards lost when Professorial workloads prioritised leadership and 

administrative tasks over teaching.  

However, the increased agency over their own workload after the women were 

promoted to Professor became a complicated and often gendered matter, usually contributing 

to the workload remaining excessive. Being the first or one of the few women in a Professorial 

role was weighted by their social identity as women (Stets & Burke, 2014), and carrying on 

their shoulders the responsibility of representing the success or failure of all women in their 

work motivated some of the women to maintain extra heavy workloads. With such workloads 
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these women aimed to prove that they, and so by extension of social identity all women in 

STEM and academia, were competent across teaching, research, and leadership at a 

Professorial level.  
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Chapter 9. Master Theme 5:  

Work-Life Balance 

 

This master theme is divided into two themes: Work-Life Balance and Family, and Maternity 

Leave, as can be seen in Figure 9.1. The competing demands on time and the wish to maintain 

a balance between the demands from both work and life outside work, especially that of family, 

was described as important to the Professors. Maintaining a work-life balance was particularly 

challenged when taking and returning from maternity leave, which covered a broad range of 

reported experiences and individual preferences.  

 

Figure 9.1 

Thematic map of the master theme “Work-Life Balance”, and its themes “Work-Life Balance 

and Family” and “Maternity Leave” 
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9.1. Work-Life Balance and Family 

 

In most of the interviews, the high demands of working in academia or research was contrasted 

against the demands of private life. Often, this was related to care responsibilities of children 

and other family members, but also considering relocating for work against the needs of the 

family. This theme is split into four themes: Having a Career and a Family, An Academic 

Partner, The Two-Body Problem, and Relocating for Work.  

 

9.1.1. Having a Career and a Family 

 

The diversity of the sample was reflected in their family lives – some had no family, others had 

large families, and the structures included families with or without children. One of the most 

commonly reported conflicts that challenged a work-life balance was that both the academic 

career and having a family and personal life both require hard work and commitment, and each 

alone could take up all available time. Most of these conflicts were related to caring 

responsibilities for children, but some of the interviewed Professors argued that caring 

responsibilities beyond childcare impacted on the time and resources available to meet work 

demands, and so had potential to impact career progression. Caring for partners and older 

family members impacted their working patterns, sometimes on top of childcare. 

“I think (.) there’s got to be n-, no doubt that it (.), or, or if you are caring for someone 

at home. You know, similarly, you’ve got to also spend time focussing on that. You’ve 

got to. Which means that you can’t necessarily fit in that extra (.) thing that you took 

on that you shouldn’t have taken on, when actually, you’re going to have to write until 

midnight, because you said yes, you will do it. You know, you can’t necessarily do all 

that. So I think it (.) restricts the amount of time. There’s no doubt you have to put a lot 

of extra time in, erhm, and so it’s where is going to come from? Have you got that time, 

er, to spare from your everyday life? Erhm, so I think that’s one thing about, about the 

(.), yeah. Erhm, other focuses, as are care focuses, erhm, takes time away from, from 

the extra time you might need (.) to do that extra bit, to, to expand your research to(.), 

to help you get onto your Associate Professor and Professor.” – Dian Fossey (Post-92)  
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“So I had (.) several years of ((pause)), er, I needed to be working part-time, because I 

was backwards and forwards to the (.), the nursing home multiple days a week, and my 

[youngest child] was at primary school and my [oldest child] was at secondary school. 

So there’s a huge amount of (.) juggling going on (.) all that time.” – Anne Gillespie 

Shaw (Pre-92)  

 

The restrictions caring responsibilities had on career progression were reported to reflect more 

than just the personal struggle felt by those with caring responsibilities. Some, especially those 

who had had children some time ago, described their line managers or senior members of 

academic staff directly advising them against having children. The perception of such line 

managers was that having children was incompatible with an academic career, not just 

detrimentally impacting their current career situation but also all future prospects. By having 

children, the women were understood as less committed to their careers, and assumed to not 

dedicate adequate time.   

“I applied for my academic post ((laughs)), I applied for my academic post while I was 

on maternity leave, without, erhm, I’m sure it was in my references somewhere, without 

referring to the fact that I was on maternity leave, because I had had some quite negative 

experiences when I was pregnant about whether I, from one particular Professor, who 

said ‘you’re a fool! You’ll never get a job!’ basically ‘nobody would employ you now!’. 

Erhm, because… 

Interviewer: Because you were pregnant?! 

Sally: ‘Because you’ll have young children, you won’t put the hours in’ is what I was 

told by the Head of Department in [STEM subject 3, specialist topic] at the time.” – 

Sally Ride (Pre-92)  

 

It was argued in the interviews that although most of the general expectations of who should 

stay at home to take care of ill children and other urgent family demands often fall on women 

and especially single mothers, many of the Professors described having supporting partners 

who shared addressing these demands. A small number (n=8) had had stay at home spouses or 
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partners for shorter or longer periods overlapping with child care, and more had partners who 

contributed in other meaningful ways. In addressing the issue of care responsibilities and 

academic career progression, many Professors maintained that a big part of the solution is for 

universities and organisations to offer the same support for all parents, not just mothers. Fathers 

working part-time were predicted to experience similar career penalties as mothers working 

part-time, but there were few known cases of especially early career fathers working in 

academic STEM careers making that decision, and it was suggested that the UK generally is 

not prepared for fathers to adapt their careers and working patterns in that way. 

“And he worked from home, erhm, erhm, while the children were small. And so he 

contributed, has contributed, and continues to contribute a lot. We share the load. So he 

does all the laundry. I only recently learned how to (.) use the washing machine.” – 

Irène Joliot-Curie (Pre-92)  

 

“I talk to young people now, ma-, male colleagues who (.) have got children, whose 

wives are working, (.) and they’re equally (.) as torn between ‘oh my god, it’s two o 

clock, I’ve got to get home because I, you know, my wife’s in so and so, and I’ve got 

to get home to pick the child up’, or, erhm, there’s a phone call from the school, and, 

and their wife can’t get to the school, and then they need to drop everything and go.” – 

Edith Clarke (Pre-92)  

 

“What I see in my own team when I recruit post-docs, and who (.) I think might make 

it as future academics, (.) the ones who decide to work, to have a family and work part-

time, (.) I have never, ever seen that work, I don’t think, in my department. Either, you 

know, we have, and this is a big department with, we’re [a significant size], so ((pause)) 

everybody I know who did that, (.) they were female. So I’ve not ((laughs)) come across 

a man who said ‘I want to be a part-time post-doc and look after my kids’, that’s not, 

the UK is not there yet.” – Mary Whiton Calkins (Pre-92)  

 

Even though not all the interviewed Professors were mothers, almost all referred to families 

and other important life arenas outside of work. Several issues were reported in balancing these, 

but the importance of having both was highlighted in several interviews. Although there were 

many conflicting demands from work and families, both reflected aspects that the Professors 
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considered important to their core values and representations of who they were as individuals. 

Some reported coming from generations and backgrounds where the set expectations was not 

that women should have both families and careers, and did not take it for granted that they 

would get to have both families and full careers. Taking longer to get the Chair was acceptable 

if it meant they could have children as well. A career was identified as important, but not more 

important than having a family if the women were made to choose between the two. 

 “It’s very challenging, and you have to try and just get on with it. 

Interviewer: Has that been important to you? 

Inge: What, the challenge? 

Interviewer: Or sort of getting on with it? Leaving room for many life arenas. 

Inge: Yeah. It’s really, my family is incredibly important to me. They are the most 

important thing in my life. But the core of my being is also as a worker. I love working. 

I get very bored very easily.” – Inge Lehmann (Pre-92)  

 

“And, you know, you have to identify, I think, to some extent with your role model, 

and then knew about some senior women, but who didn’t have families. And yeah, as 

I said earlier, that was out of the question. Yeah. It was. Either it would work with 

family, or it wouldn’t work. That, that was sort of, erhm, my, erhm, underlying 

assumption.” – Marie Curie (Pre-92)  

 

Acknowledging the impact of care responsibilities on career development, many opposed the 

dominant socially shared assumption that care responsibilities in itself is the key attributor to 

women not being retained or progressed in STEM. Instead, it was important to some of the 

Professors to argue that there are more factors that explain gender differences in academic 

career progression than just women’s careers. The perception of a reduced pace in career 

progression compared to peers, especially men, was noticed before the Professors had children, 

and attributed to a wider range of systemic factors that disadvantage women’s career 

progression. Attributing slower and reduced career trajectory of women to child rearing was 
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perceived as an oversimplified and sexist dismissal of the range of systemic and more powerful 

factors.  

“But you know, er, ((sighs)) that’s another (.) common (.) mistake that people make, 

that women slow down because they have children. It’s rubbish! It’s an excuse first of 

all. First of all, it’s an excuse, because I had my child (.) after I became Reader. OK? 

So, I postponed having a child to have a career, and that I really did, and I, I do regret 

now that I know it means to have a [child], that I left it so late. But, anyway, whatever 

it (.), it is, erhm, (.) I was slow already, before having my son. I (.) consider myself, if 

I look at my career, I was slower than other people. And I think ((sighs)) there really 

are other elements into the game that slow you down as a woman, which have nothing 

to do with the fact that you have children. Because I see a lot of women (.) being slower, 

who don’t have children. 

Interviewer: Why do you think that is? 

Agnes: I think it’s pure sexism. Er, and sexism (.), I know, know we have a good way 

to say that (.), what is it? Unconscious bias.” – Agnes Pockels (Pre-92)  

 

9.1.2. An Academic Partner 

 

One of the observations that stood out in the interviews was that there are more men than 

women in STEM subjects in academia. Of those, the women are more likely to have academic 

partners and spouses, but men are more likely to have partners and spouses who work in 

different sectors and professions. This seemed partially true for this sample, although more 

prevalent in some subjects than others.  

 “Interviewer: Is he in a similar field to you? 

Laura: Yeah. That, it’s usually the case, actually. Not always, but quite a lot of the time, 

people meet through work, and, erhm, (.) a larger percentage of, erhm, (.) female 

academics have husband who academics. The men, they, erhm, ((pause)) a smaller 

proportion (.) are married to female academics. Their wives do other things. So for 

women it’s, if you’re, er, if you’re an academic, you’re very likely to have a husband 

who is an academic, and then you have this two-body problem.” – Laura Bassi (Pre-92)  
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They key advantage of having a partner or spouse who is also an academic, and especially 

when that person is an academic in the same subject, was that they were reported to be more 

supportive through their insight into academic and research work environments and culture. 

By being embedded in the same environment, academic partners were reported to show 

understanding and accommodating of the sometimes very high demands of the academic 

career. Academic partners were also described as extra valuable for offering support and 

encouragement for career progression, which was especially important when this was not 

available through other, formal university processes such as appraisals.  

“We met working in [STEM subject 4] at [pre-92 university 2]. Erhm, and that’s been 

incredibly advantageous, because he has been incredibly supportive. And he understand 

what it’s been like to be an academic. So he understands the pressures, he understands 

you’ve got your grants to write – you may have to work late at night. And that’s been 

really helpful. So I think a lot of my success as an academic is also due to the fact that 

I’ve had a really supportive husband – and indeed family.” – Vera Rubin (Pre-92)  

 

“Erhm, (.) so (.) [line manager] (.) wasn’t supportive of me going for Senior Lecturer 

(.) for a long time. I had to have this, and I had to have that, and I had to have this, and 

I had to have that. Erhm, (.) whereas my husband said (.) ‘you should go for Senior 

Lectureship. You should! I don’t know why you’re not a Senior Lecturer already’, you 

know, ‘if you were in my department, you would be a Senior Lecturer’, ‘blah, blah, 

blah’.” – Sophie Germain (Pre-92)  

 

Whilst having an academic partner or spouse was identified as an advantage because they could 

use their knowledge and understanding of the academic world to offer support and 

understanding, the mutual understanding for working long and unsocial hours could sometimes 

be so accommodating that work-life balance was challenged. In that respect, having a partner 

or spouse who worked outside of academia with different expectations to working hours helped 

set clearer boundaries and worked to maintain better work-life balance.  

“So yeah, having someone who understands that, who doesn’t expect you to be 

available every minute of every evening, someone who knows that you will still answer 

your emails when you are on holiday ((laughs)), that’s, that’s good. But at the same 
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time, erhm, (.) because, because they understand that, you do do it more. Right? And 

he does the same thing.” – Hertha Ayrton (Pre-92)  

 

Interviewed Professors who worked in leadership positions also reported that after starting 

these roles compared to positions that predominately dealt with research or teaching, partners, 

friends, and family who worked outside academia found it more relatable when they talked 

about leadership parts of their job. This group might have been able to offer general emotional 

support and encouragement for aspects of academic roles that were too different to their own, 

but could offer more specific support and encouragement when work talk is predominantly 

about management.  

 

“I have to say that most of my friends (.), and my partner, for the, you know, despite 

knowing me for, whatever, 25-30 years, sort of  really understand what I’m doing in 

terms of the [STEM subject 3] side of it. They’re more comfortable talking about (.) 

the management side. So actually now, I talk to my friends more about work than I’ve 

ever done before. […] Because (.), because somebody can get the problems you can 

have as a manager more easily than they understand the intricacies of [STEM subject 

4, speciality area 1]. Erhm, so, that’s, yeah, that’s good in that sense.” – Kathleen 

Lonsdale (Pre-92)  

 

9.1.3. The Two-Body Problem 

 

In the interviews, some of the Professors who had a partner or spouse in academia raised the 

issue of the two-body problem. Academics, especially those who are research active, become 

experts or specialists in a very narrowed topic, limiting the range of potential employers. Not 

all universities in all cities have relevant departments, fit with specialism, or have necessary 

equipment for an academic or researcher who is job hunting. It can be difficult enough to find 

a relevant position available at the right career stage at the time an academic or researcher is 
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looking for work, and that becomes even harder when two people, or two bodies, are looking 

for that in close proximity to each other.  

“He had a long term position in [STEM subject 1] before we moved here, so in fact, we 

moved to the UK because we got two permanent positions here.  

Interviewer: Both of you? 

Mae: Yes. So first he got his, he’s a big Professor. Then I got mine, but, er, but it was 

a, a bit of effort for both of us. Because it’s not, it’s difficult to get two, two permanent 

positions. One is difficult. To get two is even harder.   

Interviewer: Yes. 

Mae: And to get two in the same place is even harder.  

Interviewer: Is he (.) an academic too? 

Mae: Yes. So he’s a [STEM subject 4 specialist]. He’s an academic, and, er, it was 

205nitial-, very, you know, very hard to get two positions. But if we get two positions 

in a different place we can, is the same place, we can also move.” – Mae C. Jemison 

(Pre-92)  

 

Being willing and able to relocate was the main recommended strategy for a couple who are 

facing the two-body problem. Some universities have also been reported to be increasingly 

aware and accommodating of the two-body problem. Especially when formally or informally 

headhunting individuals to senior positions, some of the Professors described there being room 

to negotiate flexible recruitment and secure a position for the partner or spouse in the process.  

“We moved because he was, erhm, he was pushed (.) to, to do this job, let’s say. And 

again, the, but the university was extremely interested when, erhm, in hiring me. 

They’ve been very, very good in, (.) in double hires. So we have a lot of couples around 

the department, yeah. […] As I told you, it’s a problem otherwise. If you exclude 

women from, er, from, (.) from a position, and you make too much of the issue of p-, 

conflict of interest and nepotism, you can create a barrier to women. So you have to 

handle that in a, in a good way.” – Elisa Leonida Zamfirescu (Pre-92) 
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9.1.4. Geographic Mobility 

 

The interviewed Professors had varied experiences and opinions on the topic of relocating for 

work. For some, moving was an exciting opportunity that gave rewards both professionally and 

personally, but for others it was more restricting and reported as coming at a cost to careers 

and personal lives. At times, relocating was described as their only available option in meeting 

critical demands. Such demands could arise from changes in their careers, such as a fixed-term 

contract coming to an end, due to demands from personal life, such as wanting better work-life 

balance or not being able to afford living in major city as a single parent, or a combination of 

both. 

“I was quite keen to stay where I was. I would have stayed, running the lab for my (.) 

boss, my PhD supervisor, forever if there was such a job, but said he could only 

guarantee money for a year. And I was starting to get worried that I didn’t. I’d got a 

family, and I (.) wanted to support, but I wanted to carry on working. So I was urged to 

apply for the job here. And I wasn’t really that sure that I wanted to move and, or they 

I felt that I could (.) cope with being a Lecturer, and, (.) or that it was for me. But I 

applied. And I came here.” – Olive Dennis (Pre-92)  

 

“I worked there for a couple of years, I think. And then, having got married and decided 

to have children, it was too far to travel. It was a long way. So I looked for jobs in this 

area [near pre-92 university 2].” –Ada Lovelace (Pre-92)  

 

When having the choice of relocating for work, prioritising family often became a barrier to 

career progression. When the Professors discussed moving by choice, a small number had used 

moving regions and universities for career progression by securing an external promotion they 

had been denied at their previous universities. Whilst relocating for an external promotional 

could greatly benefit them as individuals, the relocation could detrimentally impact other 

members of their family. Especially when life and wellbeing of children could be 

disadvantaged, the interviewed women had chosen not to move away to take up career 
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opportunities. This was reported as easier to do when the children had grown up, and relocating 

for work did not involve relocating the whole family. Several Professors had described being 

headhunted for external positions and promotions, but turning these down because it would be 

too complicated or disruptive to move their families with them. Even when having the option 

to leave a workplace where they were miserable for a promotion, some of the Professors 

described choosing their families and staying instead.  

“It was easier for me to work here now, because my children are grown up, so I could 

move ((laughs)). So that was important, being able to (.) move around the country was 

actually a big (.) change. If I, (.) if I had seen this job (.) earlier, I wouldn’t have been 

able to come for it, because I wouldn’t have been able to leave the family in the week.” 

– Joan Ball (Pre-92)  

 

“The first few years have been quite tough, (.) to the point that, er, on a couple of 

occasions, I have thought about (.) quitting it all. ((Pause)) eventually, I stayed on, 

((sighs)) and then at some point, an opportunity came up ((sighs)) for me to move to 

[region 2] with a, (.) er, Professorship, Associate Professorship. Er, it was a fantastic 

opportunity, but because I just started a relationship, I was torn about what to do, and 

in the end I decided to stay, or rather perhaps, I kind of (.) wasn’t able to take up the 

opportunity, and stayed on. Erhm, ((sighs)) in part, I regret the decision, because it was 

really a truly (.) unique, once in a lifetime opportunity. But in part, I’m happy because, 

er, my relationship went on. I’m now (.) proud mum of a [young child], and this has 

always been something I wanted to do (.) in my life, you know, to have my own family, 

have children. And things have improved hugely here – over the time.” – Euphemia 

Haynes (Pre-92) 

 

When demands from the life side of work-life balance made it difficult to relocate, a small 

number of Professors described how they had changed their environment and taken up career 

progression opportunities by moving internally in their universities, usually either to work as 

interdisciplinary academics in different department or by moving sideways or upwards in 

leadership positions. This allowed them to take on new challenges, and make use of potential 

promotional opportunities without relocating their families to a different region.  

“The university, the [faculty] was restructured. I was able to move from where I was to 

[different department], which is where I belong, which is where I was, I was 
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collaborating with all of the people in [new department, and that’s where I was allowed, 

and again, I had a phenomenally supportive Head of Department, and I’ve sort of grown 

from there.” – Dorothy Hodgkin (Pre-92)  

 

“I have stayed. I’ve probably reinvented what I do (.) several times, so I, er, for example, 

I did [industry secondment], erhm, for a year. Erhm, and then I took on the leadership 

of the [STEM group] project, and then the academic lead on the building down on our, 

what was [old name], is now [new name], erhm, before then becoming the Dean. Erhm, 

just to do some different stuff. You don’t have to move to do different things, I think. 

Wi-, you know, within, within academia, you do have the freedom (.) to kind (.) do 

what you want – to a degree. And I think not enough people seize that opportunity – or 

realise they have it, perhaps.” – Amelia Earhart (Pre-92)  

 

When the Professors touched upon the matter of relocating for work and work-life balance, the 

most common story was that relocation happened early in their career. When this had 

happened, the Professors usually reported intentions to relocate, but ending up staying.  The 

reasons for staying were many, and rarely linked to just aspect of balance work against other 

life demands and wants. It was important for some of the interviewees to argue that their careers 

did not by default suffer from staying at one university. By staying at a university that is highly 

ranked, they believed they would benefit from working with other world leading specialists in 

their fields, be more likely to secure research funding, as well as reducing the negative impact 

relocating can have on families. Even though staying at their university meant changing subject 

area, staying was reported as what they believed was right for them.  

“Er, and then came over to  the UK for a (.) post-doc, which was only supposed to be 

for [a few] years, and that was [about two decades] ago.” – Margaret Eliza Maltby (Pre-

92)  

 

“I could kind of see that (.) I wasn’t going to make a career in that (.) subject, because, 

perceive (.) the centres of excellence, and (.) I, we were the only people doing [PhD 

topic], so if I wanted to carry on with [PhD topic], I would really have had to have gone 

to (.) [other universities].” – Beulah Louise Henry (Pre-92) 
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In the interviews, there appeared to be a general assumption that families represented the 

traditional single income family structure of a heterosexual couple, where men’s careers were 

prioritised. This perception has resulted in a stereotype of men’s careers being more important 

and so weighting more strongly when considering the work-life balance of a family, which has 

resulted in it being easier for men to bring their families with them or to them for work. This 

perception also seemed to include that it is a greater request for women to move their families 

with them for work than for men to ask the same of their families. Women being less mobile 

and flexible in responding to career opportunities because they generally prioritise their 

family’s needs over such opportunities was identified as a barrier to women’s career 

progression.  

“That’s at least my observation. And I could make a lot of examples in this department, 

for example. That there, you know, er, and (.) probably men, er, not all of them. But a 

lot of men (.) would (.) consider work first, and the family. So they would apply for a 

job, get the job, and then come back to the family and say ‘we’ve got move to (.) 

Timbuktu’, and then they would work on that. While a woman would (.), I don’t, at 

least I wouldn’t do it that way. I would say ‘look, there is this job. I really think it’s 

interesting. What do you think? Do you think if I applied, we could be prepared to do 

this, or not?’. I think that already that process means that women applies for less jobs. 

Erhm ((sighs)) because they only apply if they think their husband, or partner, or 

whatever they are, can go with them, or (.) support them to be there.” – Agnes Pockels 

(Pre-92)  

 

“So I had to go [region 3]. So, of course, that (.) had a massive relationship (.) impact 

on me. And I think, er, for people who, if you are married with kids, that would be 

really hard. So I’m not quite sure how people (.) do it. Erhm, I know, like, men do it – 

all the time. And their wives and their kids go with. But somehow, having a woman 

take the lead, and have the male (.) go with doesn’t seem, well, didn’t work in my case. 

Erhm, (.) I didn’t have kids, so that was fine. But, er, you know, I think somehow (.) 

the expectation is slightly different. And I can see how that would be a major barrier 

for people. Erhm, and I think that puts off quite a few women.” – Mary Cartwright (Pre-

92)  

 

Several of the Professors, and not just those with academic partners or spouses, had relocated 

with their partners or spouses. For some of the interviewed Professors, this carried small or no 
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career penalties, but others lost career advantages or took direct demotions in order to relocate 

with or to their partners or spouses. It is important to note that some of the Professors with 

partners and spouses were not in heterosexual relationships, but those were more likely report 

costs to their work-life balance or careers in relocating had prioritised the work-life balance 

and careers of men.  

“So it wouldn’t have been reasonable for [husband] to move to [region 4, near pre-92 

university 1]. So I had to give up tenure ((sighs)) at [pre-92 university 1].” – Anne 

Gillespie Shaw (Pre-92)  

 

9.2. Maternity Leave 

 

Not all the interviewed women were mothers, and those who had children had had different 

number of children, family structures, had their children at or across different career stages, 

and had very different experiences of taking and returning from maternity leave. This theme is 

divided into three subthemes: Taking Maternity Leave, Whilst on Maternity Leave, and 

Returning from Maternity Leave.  

 

9.2.1. Taking Maternity Leave 

 

Among the Professors who had children, not all qualified for maternity leave. Professors who 

reported falling into this category reported taking short medical leaves, annual leave, or found 

a flexible solution which enabled them to partly work from home or bring their child to work 

until child care started. These periods tended to be shorter than those reported among Professors 

who were offered formal maternity leave.  

“I had my own lab, and my own Lectureship. Erhm, and I just came straight back to 

work. And I worked, because I kept (.), the thing about being an academic is, is you’re 

very flexible. And by the time you have your own lab, you can control your own hours. 
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And so I would c-, come in, (.) you know, most days for a bit, erhm, and bring the baby 

with me. Erhm, I had my own office.” – Irène Joliot-Curie (Pre-92)  

 

Many of the Professors described being the first or one of very few women in their departments, 

and some were also the first woman to have a child. This meant that having a child was not 

only a new experience to them, a woman needing and taking maternity leave was new to the 

department and the management. The most commonly described management response to that 

situation was that more than a presence of formal disapproval of maternity leave being taken, 

there formal response to maternity was led by lack of knowledge or procedures for how to 

support women who took maternity leave. Although people in leadership showed that they 

could support other members of staff who went on sick leave, the same level of support was 

not extended to those taking maternity leave.  

“Whereas a few years later, when, erhm, one of my colleagues, (.) one of the male 

Professors, erhm, [suffered a sudden, serious health issue], everybody jumped in and 

looked after his students for him. So (.) it, (.) there was no accommodation for it. Very 

few women had, ((pause)) had children in this ((laughs)) department. I mean, as an 

academic. It just wasn’t common. They just didn’t really know what to do. There wasn’t 

anyone was unkind, it’s just that they had no experience. And if I, (.) if I had been 

braver, I would have asked for the things that I needed, but, erhm, (.) I guess I didn’t 

even realise I could have asked.” – Olive Dennis (Pre-92) 

 

Professors who primarily did research, and especially those who led research, argued that it 

was harder for them to take maternity leave than it would be for someone who primarily did 

teaching because teaching tasks can be more easily transferred to different members of staff, 

but very few can step in and cover what they did in their research positions. The issue of lacking 

potential covers also extended beyond maternity leave to other types of potentially long periods 

of leave such as sick leave. This was reported to sometimes lead to what was described as 

surprising and disappointing lack of support from colleagues when communicating an intention 
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to take maternity leave. Rather than a group of older, male colleagues who could be more likely 

to subscribe to stereotypical beliefs about gender roles in child care and careers, women who 

took maternity leave reported negative responses from younger as well as more mature 

colleagues, and other female colleagues in addition to men.   

“I didn’t have the year off, and I don’t know how I would have found that. Because I 

think that’s (.), I think women find that very hard, as an academic, to have the whole 

year off. And then coming back. If you’ve got a research group, how do you manage 

that? Somebody else can’t take your research group over in the same way as your 

teaching. Teaching is generally easier to be taught by somebody else than a research 

group. So I think there are problems taking (.) leave as academics. And I know 

colleagues have had problems with that.” – Vera Rubin (Pre-92) 

 

“I just felt, you know, there were quite a few surprising misogynistic from members of 

group, male and female, in terms of me taking leave, and how long, and things like that. 

Erhm, which is a total angle on Athena SWAN and maternity I had never even 

considered. You know, that the junior people would be, (.) yeah, so (.) annoyed, I 

suppose, that (.) yeah, I’d (.) taken time out.” – Florence Nightingale (Post-92) 

 

Organisational level responses to maternity leave have been particularly effective in 

demonstrating that universities and research institutes have a long way to go in including 

women in workspaces and roles traditionally dominated by men. Professors who had gone on 

maternity leave and worked in environment where other women went on maternity leave also 

highlighted that in addition to supporting the women when they take and return from maternity 

leave, more was needed to formally support the department when these women went away on 

leave. Professors who had taken maternity leave in senior stages of their careers argued that 

there had not been sufficient planning for how to find good maternity covers to take on the 

workload when they went on maternity leave. Professors who worked in subjects with a larger 

representation of women in earlier career positions also reported the same issue. From working 

in departments of such subjects, they described how when several women took maternity leave, 

there was not sufficient plans for how to cover for their absences. Instead, their workloads had 
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been distributed onto other members of the department until their return.  Women more than 

men were reported as more likely to pick up more than their fair share of that burden on top of 

their already full workloads.  

“I suppose they just, they’re just not used to it. They’re not used to someone in my 

position (.) going on maternity, I think, at the end of the day. So, and I think that’s a 

real, (.) probably a real challenge, and maybe, (.) maybe there’s things, you know, 

learnings we can take forward from that. And that’s something I need to take up with 

the university.” – Florence Nightingale (Post-92)  

 

“And this is quite controversial what I’m going to say here: When you have a 50/50 

work, erhm, male/female workforce, without a doubt, the females will ((inaudible)) are 

going to go off on maternity leave and caring leave. That puts a massive pressure on 

the rest of the workforce. I felt a lot of pressure on me personally, because I too was a 

woman, and I needed to support them to go on maternity leave. But when you’ve got 

four of five off at once, who’s going to do their work? And I felt as a fellow woman, I 

needed to take up their slack because my male colleagues did a lot of moaning. And 

I’m not sure how universities are going to manage that. This, these young women are 

entitled to take their time off. They need to have their children, they need to be at home. 

Absolutely 100% behind them! But it impacted me a lot. And with the benefit of 

hindsight, I wouldn’t try to take up that slack. It needs to be spread across the whole 

workforce. But we need to think about how we are going to manage when our male 

colleagues go ‘they’re all off’.” – Grace Hopper (Pre-92)  

  

9.2.2. Whilst on Maternity Leave 

 

When discussing being on maternity leave, the biggest debate centred on doing work whilst 

being on leave. Some Professors reported doing work whilst being on leave because they felt 

pressure to continue to do important tasks whilst being on maternity leave, it would not be 

done. Especially personal and time sensitive tasks like supervising students was described as 

difficult to stop doing when going on leave. It was also argued that the lack of arranged cover 

for leave was not limited to maternity leave. Not only has paternal leave been significantly 

shorter, there seemed to be even less formal cover for those taking paternity leave, and greater 

pressure to still do work whilst being on paternity leave.  
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“And I actually did, I did actually go into work, work to visit the PhD students. So I 

didn’t not do anything, but I did it in my own time, when I, when I wanted to. Because 

nobody would (.) take anything, erhm, nobody took anything off me. They made me do 

more work, and I stu-, I did, erhm, with my first child, I was the first woman in the 

department to have a baby. Didn’t know how to cope with it. They actually gave me 

more work than I should have done, and which I did. Because that’s what I did at the 

time. And then, when the second woman came eventually and had a child, I had several 

males come and apologise to me that they didn’t treat me very well with my first child, 

did they.” – Vera Rubin (Pre-92) 

 

“One of my male colleague’s partner had a C-section, and he was called into work while 

he was on paternity, and told he didn’t have a choice.”  - Rachel Carson (Post-92) 

 

Many of the interviewed Professors who had taken maternity leave had reported doing some 

work whilst being on maternity leave. Although enjoying time with their new baby, many also 

reported missing parts of their work that they enjoyed the most, and found it meaningful to 

spend some time on that, usually aspects of research. Working small amounts from home was 

sometimes facilitated by their line managers, but the critical point was that they themselves had 

chosen what to do, how much, and when. However, the Professors who had done this also 

reported pushback from friends and family, who seemingly struggled to understand that that 

they could want to do some amounts of work whilst being on maternity leave. The perceived 

social pressure to only enjoy either spending time with their babies leave or doing work but not 

both was reported as difficult to understand for friends and family outside of academia and 

research.   

“I was encouraged to do what I felt right for me, actually. And that was by [male 

colleague]. And he said ‘you are off on maternity, and that’s absolutely fine. I’ll send 

you stuff, and if you want to be involved, and you feel like it, get involved.’. And I have 

to say, for me, it was ((coughs)), you know, when you ((laughs)) when all you’re doing 

is dealing with dirty nappies and feeding ((laughs)), and going to Costa for with your 

NCT group. And it’s lovely, don’t get me wrong. It is lovely! But it’s really hard work, 

and sometimes you just need a bit of stimulation. So actually, for me, I found that really 

helpful. So my partner would come home from work, and I’d just sit at the computer 

and do a bit of thinking. So I’d do a little bit of work. And it was entirely of my own 

volition” – Rachel Carson (Post-92) 
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“I found that (.) while the university was very supportive, and they were very (.) 

impressed that I did some work out of my own (.) initiative when I was away, (.) I found 

that the, you know, society doesn’t understand that, understand that if you have this 

spare time, (.) that you want to spend it doing something that is work-related is OK. I 

think if I have said, erhm, you know, my baby wasn’t sleeping, and I was (.) watching 

(.) the telly, people would say ‘OK’, but because it, me, you know, my friends would 

you say, ‘oh yeah, I’m writing a paper’, say ‘you shouldn’t be doing this! You are on 

maternity leave!’, I said ‘yeah, I know, but (.) she is sleeping, this baby, why can I not 

do something that I enjoy?’ […] Why do I have to watch the telly? ((Laughs)) I, 

sometimes I think that it’s also, that society thinks that then you are some kind of 

workaholic, and they do not (.) understand that, well, this is you using some time that 

you have spare to do something that you enjoy.” – Maryam Mirzakhani (Post-92) 

 

9.2.3. Returning from Maternity Leave  

 

When discussing returning from maternity leave, the Professors brought up a broad range of 

experiences and needs. Although there seemed to be a mix of good and bad experiences of 

supporting in taking maternity leave, traditionally, there has been little formal support in the 

return part of the process. The Professors reported both the lack of formal support and 

sometimes active resistance from the university, relevant leadership, or colleagues in assessing 

and responding to needs in returning, which they argued made it harder to get back and do their 

work well.  

“So in [pre-92 university 3], when I worked there, erhm, (.) people coming back from 

maternity leave would have, erhm, (.) support in the time they came back from 

maternity leave. So, erhm, to allow them to continue with their research. So they would 

have, erhm, people helping out with their teaching, (.) because obviously, when you’re 

erhm, when you come back from maternity leave, that’s when you are, (.) have no sleep 

and all the rest of it. Erhm, so (.) and that was really helpful. And in fact, in [pre-92 

university 5], they still don’t have anything like that. They, (.) they assess, the say (.) 

they assess everyone on a case by case basis, which is appalling. But, erhm, so you do 

get some help with administration and things like that, but not very much. And that 

would make a big difference to people if they got (.) more support when they came back 

from maternity leave.” –Laura Bassi (Pre-92)  
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“So I had, erhm, maternity leave that ran until [a few months later]. And then I had a 

bit of a fight with the guy who was managing, er, me at the time. Erhm, so, he wanted 

me to take unpaid leave (.), erhm, after that. In, in fact, I, there was some parts of my 

job I needed to do. And so I, in the end, I managed to (.) get some partially paid, but, 

erhm, I worked a few hours a week for (.) a period of [over two months] after my 

maternity leave.” – Isabel Hardwich (Pre-92)  

 

The Professors were divided in how long maternity leave they needed and wanted. For some, 

returning part-time was identified as the best solution to their work-life balance needs. A small 

number reported returning early as their personal preference, making independent decisions for 

what they felt was the best way to respond to what they needed and wanted at the time. 

However, more Professors argued that they had less time off than they would have liked, 

reporting the demands of the job putting pressure on them to return earlier.  

“I sort of slid back into work over a period of a couple of months after, after having 

both of them. And it worked. I liked that. Worked very well for me. I got to spend time 

with them, but I also (.) wasn’t stuck in the house, which would have driven me nuts.” 

– Rita Levi-Montalcini (Pre-92)   

 

“And one thing I was going to say was that (.) so I had my daughter not long after being 

appointed not long after being appointed Senior Lecturer. And felt under sufficient 

pressure, really, at the time as a new appointment. And as I only took (.) ten weeks off 

when she was born. […] So I came back very early, and that’s because of this sort of 

(.) you’ve got to keep up, you’ve got to keep moving.” – Leona Woods (Pre-92)  

 

The reported demands that made it difficult to take longer maternity leave was relating to 

especially the research side of being an academic. When an individual takes time out, such as 

when taking maternity leave, science continues to progress without them. The interviewed 

Professors argued that the longer a person is away, the more development and updates there 

will be to catch up on. Taking time out of research was also understood to negatively impact 

their careers beyond catching up on what happened whilst they had been away.  For example, 

by not being part of the development, the Professors described it as even harder to become 
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considered for grants, which for some subjects was the only way to do research and publish 

papers. This was especially important in some fields, where more research is published, and 

developments were reported to happen fast. Professors who had struggled with this also 

specified that it was even harder to catch up on the extra work after having children because 

the work-life balance was filled with added demands on both sides.  

“Particularly with Science, where it’s based on grants, and papers. So if you take a step 

out of that, and you’re not getting grants and papers in quite the same way, then it’s 

very difficult to get back onto it. So if you’re not producing papers, so, you’re not 

getting grants, so you’re not producing papers, so you’re not getting grants. It’s like 

you step off of that treadmill when you have children. Getting back on again is very, 

very difficult.” – Alice Ball (Pre-92) 

 

“I’m sure that it’s harder for, for women. But the reason it is harder for women is 

because of the career breaks. Erhm, (.) and especially in a field like [STEM subject 3, 

speciality area 1], where everything changes [so often], if you take a year out, it’s really 

hard to catch up after that. Er, it’s like (.) tonnes of papers being published, things 

become really obsolete very quickly, and so on. So actually, just keeping up with the, 

(.) with the field is difficult.” – Caroline Haslett (Pre-92) 

 

Mostly, the Professors seemed to have found their place back into work. However, a few 

described facing a greater change in how their progression opportunities were perceived by 

their employers, and that this happened both in industry and academia. According to the 

Professors who had experienced this, either a career break such as maternity leave or working 

part-time was interpreted as disproportionately informing an external impression of them as a 

less serious and committed scientists, as well as the potential trajectory of their career and 

future accomplishments. This was reported as directly impacting line managers’ judgement of 

the now Professors’ promotional opportunities, as discussed earlier, but also as less worthy of 

meaningful career opportunities.  

“The things that I see as the real inequality, in terms of progression, is (.) there’s kind 

of, (.) there’s still an expectation that you, you either have a trajectory like that 

((gestures)), so it, (.) it’s (.) steep ((laughs)), (.) erhm, (.) or you’re nothing. So, erhm, 
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(.) and this, this is as much, this isn’t necessarily for me, but it’s also observing, yeah, 

I said I do quite a lot of mentoring and seeing from others, so (.) if for example some 

things don’t go smoothly, erhm, there’s other reasons why you might not, erhm, you 

might have, er, blip in your career, you might not be as productive, erhm, then (.) you’re 

kind of written off. And the idea that (.) you might ((pause)) just do the job for a bit, 

because the rest of life is so difficult, ((sighs)) and then be ready to do your curve at a 

later point, (.) just is gone. Yeah, once you’ve been written off, you’re written off. You, 

the opportunities disappear, because everyone assumes that you’re not going to be a 

star.” – Rachel Parsons (Pre-92) 

 

9.3. Master Theme 5 Discussion: Work-life Balance 

 

With few exceptions, most of the interviewed women had found ways to compromise the 

demands between their private life at home and those of an academic or research career. 

Usually, women had made career compromises in terms of the nature of their employment 

contract, care leave, and relocating to pursue career opportunities.  

These interviews consisted of women who were mothers and step-mothers, but it is 

important to note that not all the interviewed women were mothers. Although the gendered 

experiences and the career implications of women taking parental leave only forms part of the 

experience of women’s career progression in academic STEM careers. Especially women who 

were not mothers, and women reflecting on their experiences before they became mothers, 

reported that their career progression had been restricted by multiple factors, many of which 

were systemic and linked to organisational factors outside their control. Gendered stereotypical 

expectations were identified as powerful influences on the decision making within family units 

and the employing organisation in regards to work-life balance and particularly parental leave. 

As demonstrated in the previously discussed in the master theme “Promotional Process to 

Professor”, informal beliefs and culture can pervade over set policy.  
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9.3.1. Theoretical implications 

 

The women in this study described being met with expressed beliefs about social gender roles 

that conflicted with the expectations of the necessary commitment to cope with a scientific 

workload. This was expressed more explicitly at the early career stages of some women who 

started their Professors their careers in the nineties or early 00’s, but continued to be present at 

the time of the interviews. The expectations seem to be based on the shared assumption among 

key decision makers in the scientific academic and research community about work taking top 

priority over work, and stereotypical caring roles conflicted with the expected commitment to 

commit work before everything else. Despite the presence of formal parental leave policies and 

women slowly improving the gender representation in senior positions in their work 

environments, strong gender stereotypes prevailed. This supports resent research, which found 

that even in STEM professions where women have become well represented, such as veterinary 

medicine, those who believe their female colleagues do not face discrimination are 

paradoxically more likely to perpetuate negative gender stereotypes and judge women in 

veterinary medicine to be less competent and to deserve lower salary (Begeny et al., 2020).  

There were also indications that stereotypical beliefs around gender roles were also held 

outside the employers. The sum of generally held beliefs and stereotypical expectations of 

prioritisation of men’s careers over women’s careers led to women in this research relocating 

more often because of their male partner’s careers than their male partner’s and/or families 

relocated because it benefited a woman’s career, Although there were notable exceptions, 

almost all the women interviewed had argued considerations of family as priorities when 

searching for new jobs, supporting other research on gender and career mobility (Cohen, 2019; 

Lam & Dreher, 2004). The option to pursue promotions to Professor through applying for 

Professorial positions advertised at external organisations rather than internally through the 
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current employer can be considered a career privilege reserved for those who are less restricted 

in relocating themselves and especially when leaving or uprooting their family to take up a 

promotion at an external employer. 

Cultural pushbacks and lack of understanding of women’s choice: Some women 

reported loving their jobs, and getting a strong sense of satisfaction from doing some work 

tasks whilst on maternity leave. However, this was partially met with resistance from friends 

and family, who judged this as inappropriate behaviour whilst on maternity leave. At home and 

at work, women were confronted with expectations and judgements concerning how well their 

behaviour met stereotypical gender roles. Livingston (2011) found similar differences in 

heterosexual couples negotiating work-life balance as a family unit, where women were more 

affected by stereotypical gender norms and expectations. Stereotypical expectations of gender 

roles become particularly potent barriers for women’s career progression because women are 

judged more negatively as an employee when they do take maternity leave and more negatively 

as a family member if they do not take maternity leave (Morgenroth & Heilman, 2017). The 

research in this thesis highlights the potential catch 22 pushback women might experience 

when violating stereotypical expectations (Fiske, 2017; Fiske et al, 2007; 2015) from 

professional contexts to return from maternity leave earlier than they would have liked, and 

from friends and family if they prefer to engage in some work whilst on maternity leave or 

return earlier than the full length of the maternity leave.  

 

9.3.2. Practical implications 

 

The range of responses around taking time off for parental leave shows possibly one of the 

greatest ways employers of academics and researchers have changed their formally provided 

support of women in the workplace. Interviewed women who had spent the longest time in 
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academic careers reflected back on non-existent parental leave options apart from fulling 

leaving their careers. These women did powerful work in trailblazing a path for other women, 

influencing academic policies and practices to become more inclusive of not just women but 

mothers. However, academia still has a long way to go in supporting parents and especially 

mothers. The range of experiences in this study had in common that most struggled to find a 

suitable arrangement with their line manager and/or colleagues about how to best find a 

strategy suited to the individual. Rather than a one size fits all plan for taken and returning from 

parental leave or as often happened – no plan at all, the interviewed women described feeling 

most supported and successfully working as a parent when their employer remained flexible 

and listen to the specific needs of the workload and situational needs of the parent.  

Research careers were especially highlighted as providing exceptions to that rule. 

Women who had worked on fixed term contracts attached to specific research funding, and 

those who held senior and leadership roles based on their expertise became vulnerable to lack 

of formal support in taking parental leave. Where teaching or administrative tasks could be 

taken over by someone else or be temporarily restructured, it is harder for organisations to 

arrange similar replacement for positions of roles that requires exclusive expertise such as PhD 

supervision or leading a grant project. This was not only true for women who had taken 

maternity leave before, but also after the improvement of Statutory Maternity Pay and 

Adoption Leave in 2012 (UK Government, 2013) where maternity pay provisions increased 

from 13 to 18 weeks, with the option of distributing the last five weeks of full pay to ten weeks 

of half pay. Though academic and research careers hold some flexibility in terms of typically 

not working within set hours, women who led grants and labs found that there had historically 

been little support from funders and employers in arranging cover for their time away. Research 

on perceptions of pressures around taking time off (sickness absenteeism) or coming in 

(sickness presenteeism) when feeling too ill to work has found that job demands is a 
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particularly strong influence on staff coming into work when ill (Demerouti et al., 2009). Being 

more irreplaceable at work is associated with acting on perceived pressure to show up for work 

despite feeling like staying at home would benefit their health (Aronsson et al., 2011). Such 

pressure was also experienced by women in this research, and impacted how much time they 

perceived they could take off for maternity leave. However, in addition to the lack of 

organisational efforts to cover or replace job tasks when women went on parental leave, the 

women also experienced gendered social pressure in taking time off for reproductive and care 

reasons that are more within their control rather than the misfortune of ill health. The element 

of choice was judged as a rationale for women being less deserving of organisational resources 

in support in taking and returning from parental leave. Working part-time has been an option 

for balancing the demands of care and maintaining a career, but has also been associated with 

similar responses of deserving access to less organisational support if working part-time is a 

choice made by the woman.  

Other research on the experiences of academic mothers in taking maternity leave and 

flexible working have also found a tension between policies about leave and flexible working 

and the demands from the academic culture to be continuously productive (Huppatz et al., 

2017). Although dedicating large amounts of time to research is culturally valued and 

promotionally rewarded in academic and research careers, people who hold this kind of 

workload is especially vulnerable to the lack of support in taking longer periods of absence 

from research leadership, which can include sickness absence in addition to parental leave. 

This research highlights the intersection between the challenge of replacing expertise in 

research if someone takes leave from work or reduce their contract to part-time in order to meet 

demands such as care from a private life arena, especially on fixed term projects and upcoming 

deadlines, and a strong cultural demand to keep staying academically productive. Women 

caught in this intersection thus face additional barriers to their progression.  



223 

 

The barriers of lack of support in covering research responsibilities when going on 

maternity leave is not the only organisational barrier faced by these female Professors. 

Supporting the findings of Gatrell and colleagues (2014), women are also affected by lacking 

formal organisational policies and cultural readiness to support men as fathers or non-birthing 

partners in the case of LGBTQ+ parents. Although no men were interviewed in this research, 

the interviewed women described the demands culture to be continuous productivity and 

presence academic also resulting in their male colleagues being challenged when trying to take 

time off for child care responsibilities.  

As found in the master theme The Promotional Process to Professor, the demands of 

the academic culture and idiosyncrasies of the organisational context to academic and research 

career development can prevail through standardised and formalised policies and regulations. 

In this context, women’s career progression continues to be disadvantaged. Although women 

can increase their chances of promotion through engaging with research because of the value 

that is placed on research outputs in promotional processes, women following this career path 

are challenged by additional disadvantage when prioritising non-work needs such as those of 

family members or their own health over those of research.  

Women in STEM often have partners or spouses also in STEM. Reports from of US 

academics indicate that up to 83% of women in STEM (Schiebinger et al., 2008) and 45% of 

women in Physics (Loder, 1999) had a scientist partner or spouse. The focal point of research 

on such dual career couples tends to be the ‘two-body problem’ of the two individuals finding 

full-time academic or research positions at the same university, research institute, or 

geographic area (Rivera, 2017). The result of the two-body problem is often failing to secure 

two such positions, and women being more likely to make compromises in terms of work-life 

balance (Wheatley, 2012) or opting for alternative career choices (Ivie et al., 2016) – both 

contributing to the leaky pipeline. Whilst these issues are true for the Professors interviewed 
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here, this research also provides evidence that partners in academia or within the same subject 

can form a special source of support – effectively becoming informal mentors. Partners who 

are familiar with both academic and subject specific culture and processes can form an 

important source of emotional and informational support that could be hard to offer for friends 

and family outside the academic culture. Partners who act as such sources of support are 

invaluable because these women in STEM, as previously discussed, overwhelmingly describe 

feeling like they both lack general social support and direct information and support in career 

progression.  In dual academic careers, high demands would affect both people in the 

relationship. Being mutually understanding and lenient improve career progression, but the 

support and understanding of the pressure of the academic job on work-life balance could 

detrimentally impact work-life balance by such partners being more accepting and offering less 

resistance when work demands claimed priority outside of working hours. When progressing 

to senior stages, and especially to leadership roles, the job tasks and challenges often became 

more relatable to nearest and dearest outside the academic career, who then could become more 

effective sources of support.  

Organisations offering dual hires of couples is an effective way to mediate the two-

body problem, but universities and research institutes with smaller numbers of staff will be less 

likely to operate with such policies. Whilst it could be argued that default hires of spouses and 

partners under such a policy could potentially mean the spouse or partner can potentially take 

a position away from a more qualified candidate, preliminary findings of productivity in 

couples hired joint hire schemes at Washington State University indicate that secondary 

partners are no less productive than their colleagues (Woolstenhulme et al., 2015).  
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Chapter 10. General Discussion 

 

10.1. Introduction 

 

This chapter synthesises the theoretical and practical implications from the master themes 

presented in this thesis. This includes a new, proposed layered barrier model, and a set of 

recommendations for organisations, line managers, and individuals, limitations of this research 

and future directions, and finally the conclusion.  

 

10.2. Theoretical Implications 

 

In the career development literature, Social Cognitive Career Theory (SCCT) (Lent et al., 1994, 

2002; Lent & Brown, 2013, 2019) stands out in considering both the individual with its own 

agency, and how external demands and conditions directly and indirectly impact the 

individual’s participation in goal directed activity (Lent & Brown, 2006), their self-efficacy, 

learning experiences, interests, choice goals, and so performance and career progression 

outcomes (Lent & Brown, 2013, 2019). The below general discussion will conceptualise results 

from the research presented in this thesis in light of SCCT, and offer contributions to the 

continued of SCCT.  

 

10.2.1. Social Cognitive Career Theory and Gendered Experiences in Academic Career 

Progression to Professor 

 

Organisational climate barriers to women’s career progression in academic STEM career is 

conceptualised as work conditions in the Social Cognitive Career Theory (SCCT) process 
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model (Lent et al., 2006) (see Figure 2.3, p. 15). In this model, environmental obstacles and 

work conditions affect self-efficacy expectations, and self-efficacy expectations and work 

conditions both directly affect work satisfaction. The chilly climate as the work condition for 

women in academic STEM careers was in this research found to detrimentally impact women’s 

self-efficacy expectations through meeting higher demands than male peers, increased 

obstacles such as received disproportionate work for being one of few women in senior 

positions, but particularly low work satisfaction. However, whilst the SCCT process model 

presents personality and affective traits as impacting goal and efficacy relevant environmental 

support, resources, and obstacles, the results from this research more strongly support that other 

individual characteristics also influence such environmental factors, and in turn career self-

efficacy expectations, which continues to impact goal directed activity and work satisfaction. 

Among the individual characteristics named ‘individual inputs’ in the SCCT model of career 

self-management (Lent & Brown, 2013) intersections of gender and other marginalised 

identities were expressed in a gendered experience of career progression. Interviewed women 

who represented intersections of gender and race reported both these characteristics as making 

their career experiences stand out from colleagues from other identities, usually putting 

extreme pressure on their career self-efficacy expectations. These results echo the findings in 

Nicola Rollock’s 2019 report on the career progression of UK based Black women to Professor, 

which also stressed lack of support, ambiguous promotional processes, and being frog leaped 

by less qualified white colleagues – including white female colleagues.  

The interviews highlighted the balance between luck and agency in career progression, 

attributing the locus of control to career progression externally to the contextual factors and 

especially barriers, and self-efficacy in managing these contextual demands. Beyond the 

obvious impact on career goals, using SCCT as a theoretical framework, this research supports 

other findings of links between career self-efficacy and locus of control (Breeding, 2008; Judge 



227 

 

& Bono, 2001). The identified balance between agency vs luck in career progression can be 

theoretically conceptualised as a balance between increased career self-efficacy expectations 

and a greater external locus of control, and that this is gendered when women in STEM are 

subjected more scrutiny and bias then male colleagues.  

 Repeatedly, the hostile and chilly climate towards women in STEM was brought up in 

the interviews. Although some researchers (e.g. Ceci & Williams, 2010, 2011; Su & Rounds, 

2015) argue that women are not discriminated against when studying or working in STEM 

subjects but rather that underrepresentation is a result of women freely choosing to opt out of 

STEM studies and careers by choice reflecting exclusively personal preferences, these assume 

that careers develop in contextual vacuums. The research presented in this thesis, much of the 

cited work, and especially SCCT as a theoretical framework offer substantial evidence that this 

is not the case, and choice alone is an improbable and insufficient explanation of why women 

are so underrepresented at Professor level in STEM.  Environmental support is an important 

element in the SCCT process model (Lent & Brown, 2006), influencing self-efficacy 

expectations, participation in and progress towards goal directed activity, work conditions and 

outcomes, and work satisfaction. Although most research focussed on SCCT is centred around 

self-efficacy expectations, environmental barriers and supports have been found to be more 

strongly associated with job satisfaction and turnover intentions for women in Engineering than 

self-efficacy (Singh et al., 2013). Given the identified lack of formal support in career 

progression, lack of formal support structures, and the prevailing barrier of competitive and 

toxic culture, the informal and social support becomes even more powerful in successful 

academic career progression, but can also have a strong impact on work satisfaction.  

The SCCT career self-management model (see Figure 2.4, page 15) presents interests, 

self-efficacy, and outcome expectations as major contributors to the choice career goals that 

people develop (Lent & Brown, 2019). The reflections on educational and early career 
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motivations and interests represented support for broader subject interests as fairly stable 

constructs. However, as predicted by the SCCT self-management model, these were mediated 

through factors such as access to support and advice, experience with barriers, and the 

particular influence of serendipitous events and opportunities, which directed choice goals and 

actions. Resilience can be understood broadly as the ability to bounce back from stress or adapt 

to stressful circumstances (Smith et al., 2008), but this ability can be seen as a personality trait 

and the individual’s associated experiences and social resources (Charokopakei et al., 2019). 

Resilience was identified as critical against the many adversities experienced as part of 

academic careers, including the high rejection rates associated with producing research and 

other outputs, was highlighted as common for academic and research careers, but some 

adversities identified in this research are gendered. More than considering resilience as a tool 

in coping with work stress through increasing self-efficacy (Schwarzer & Warner, 2012), 

resilience is in this research thus understood in light of SCCT, where resilience is supported by 

personal resources such as social support in maintaining self-efficacy and outcome 

expectations, which support women in pursuing different career relevant goals.  

The interviewed Professors also frequently brought up impostor syndrome – “a 

subjective, inaccurate self-assessment involving feelings of intellectual and professional 

incompetence and fraudulence despite external evidence of success” (Barrow, 2018, p. 127). 

Despite recognising that their self-assessment of their own competence could be inaccurate, 

this could have a powerful impact on self-efficacy expectations, and as predicted by the SCCT 

process model, have follow on impact on outcome expectations, engagement in goal directed 

activity – especially continued career ambition, and work satisfaction (Lent & Brown, 2006). 

Perceived fraudulence, or impostor syndrome was repeatedly raised as a response strongly 

linked to lack of support and encouragement, increasingly reported as the women described 

reaching senior positions and achieving other significant career goals and as disproportionately 
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but not uniquely impacting women. Impostor syndrome was identified as directly impacting 

career progression because their self-assessment, informed by lack of formal support and 

encouragement and opaque promotional criteria and processes, led to poor self-efficacy and 

outcome expectations in pursuing the Professorial promotion as a career goal.  

 The lack of ambition to progress to Professor specifically identified in this research 

supports SCCT as a theoretical framework to understand the career progression of women in 

STEM, but also highlights the need to broaden the outcome of “performance domains and 

attainments” (Lent & Brown, 2013, 2019) to include subjective measures of career success and 

outputs beyond performance. These results also strongly support that whilst the leaky pipeline 

focus on Professor as a career is a useful measurement in a positivist approach to understanding 

the state of gender equality in academic STEM careers, a broader perspective is necessary to 

fully understand career success. A chilly climate and lack of support was identified as lowering 

self-efficacy and outcome expectations in achieving the Professorial promotion as an objective 

career goal, but career goals reflected so much more. These reflected subjective career goals, 

such as pursuing the tasks that gave the most intrinsically motivating rewards, and could lead 

to ambition to fulfil goals in positions more senior than Professor, be specific to achievements 

outside the employer such as recognition by professional body or learned society, or achieve 

subjective goals such as job satisfaction or perceived impact of career contributions.  

 

10.2.2. Social Cognitive Career Theory and the Promotional Process to Professor 

 

Understanding career goals and job satisfaction using the SCCT process model (Lent & Brown, 

2006), having the status and recognition of being Professor or titles from professional bodies 

or learned societies changed the women’s standing in relation to environmental supports, 

resources, and obstacles. After getting promoted to Professor or more senior positions, there 
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was also more scope to set new and subjective career goals. The security and increased power 

of their new roles and titles led to increased self-efficacy in setting and pursuing new, subjective 

career goals that would increase their own and others’ work satisfaction, such as influencing 

the environment – especially in challenging aspects of a toxic work environment such as 

bullying on unfair practices. This echoes other research on career development in marginalised 

groups, such as disability being easier to declare as a Professor than at more junior career stages 

(Sang et al., 2021). 

 

10.2.3. Social Cognitive Career Theory and Role Models, Mentors, and Sponsors 

 

The discomfort the interviewed Professors reported around being perceived or acting as a role 

model might be understood by social beliefs about gender stereotypes of women expressing 

modesty more than assertiveness (Vinkenburg, et al., 2011). However, the culture and 

organisational structures that lead to women and girls being treated differently in educational 

and workplace settings referred to as the chilly climate presents a more potent barrier to the 

attrition and lack of progression of women in STEM careers (Miner et al., 2018). Lent et al. 

(2005) identified the chilly climate as a contextual barrier to the career progression of 

minoritised groups in STEM, which in SCCT directly relates to career goals. The burden of 

expectation to sell a glossy version of themselves and academic careers was likened to 

gaslighting, and came at significant emotional labour costs, echoing research on the burden of 

stereotypes on Black women (Etowa et al., 2017).   

The many experiences of mentoring reflect relationships that are more complex than 

that of role models and role aspirants, but meaningful mentoring relationships were also 

described as having a stronger positive impact on the interviewed women’s career progression. 

In turn, meaningful sponsoring relationships were described as more beneficial to career 
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progression than mentoring alone. This follows SCCT, which emphasises environmental social 

support as directly impacting career goals through social support and indirectly through social 

support mitigating social barriers and increasing self-efficacy (Lent et al., 2005). The wish for 

continued participation in mentoring on both sides of the relationship demonstrates the value 

placed on mentoring in retention and career progression by the large group of women who 

achieved senior positions in academic STEM positions, and also reflects a cyclical and 

continual perspective on social support in career development.  

 

10.2.4. Social Cognitive Career Theory and Workload Overload 

 

Committing more hours to work at the cost of work-life balance was predominantly motivated 

by increasing their chances of getting promoted. This can be considering in light of the Social 

Cognitive Career Theory’s (SCCT) mode of career self-management (Lent & Brown, 2013, 

Figure 4, p.  15 in this thesis). The career progression to Professor as a choice career goal was 

mediated by their low self-regulatory self-efficacy beliefs in their ability to manage the heavy 

workload, which in turn reduced outcome expectations of achieving promotions generally or 

the professorial promotion as career goals. Particularly those who had less opportunity or were 

less willing to utilise additional hours on top of the typical working week, and those who 

managed heavy workloads filled with tasks with ambiguous promotional value would express 

low self-regulatory workload self-efficacy. In addition to detrimentally impacting their current 

position and workload, it would form a barrier to promotion by projections of even lower self-

regulatory self-efficacy in the case of future promotions. This is supported by recent research 

(Meeussen et al., 2021) on women’s career progression in STEM, which found that in male-

dominated subjects, women more than men judge outcome expectations of making sacrifices 

in order to achieve career progression as less likely to be successful. If successful, achieving 



232 

 

the promotion as a career goal was judged as less worthwhile because it came at the cost of 

projected discrimination and women perceive having less in common and identify less with 

more senior colleagues (Meeussen et al., 2021). 

 

10.2.5. Social Cognitive Career Theory and Work-Life Balance 

 

The combined effects of the academic and scientific culture and the demands it places on 

maintaining a work-life balance can be understood as contextual influence on women’s career 

progression in STEM. According to the Social Cognitive Career Theory Process Model (see 

Figure 2.3, p. 15) (Lent & Brown, 2006), careers develop and progress in the context of goal 

and efficacy relevant support and obstacles in the environment. These contextual factors impact 

the working conditions as well as the self-efficacy expectations. When there is a baseline 

expectation of a full-time academic or research job regularly taking more than the traditional 

40 hours per week for full-time contracts (Kinman & Wray, 2017), those who have stronger 

demands from non-work arenas such as personal health or care of others face more challenges 

in maintaining a balance of their current work but also in fulfilling promotion criteria and keep 

progressing in their careers. In this research, women who had taken time out for care described 

experiencing more stress and lower self-efficacy in their ability to keep up with an already 

overwhelming workload upon their return, and particular concern regarding keeping up with 

developments in research. The pressure to gain promotional capital through producing research 

outputs added both stress and reduced expectations for their career progression. Absence and 

presence of support from the organisation, colleagues, collaborators, and family and friends in 

women’s experiences of taking and returning from maternity leave also directly impacted their 

self-efficacy expectations specific to their career progression and job satisfaction.  
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10.3. Practical Implications 

 

There are many factors influencing women’s successful career progression to Professor in 

STEM. Not all barriers will be experienced in all organisations or by all individuals. Figure 

10.1 below summarises and highlights barriers, partly derived from the relevant literature but 

primarily from this research. The core barriers are the most critical in terms of detrimental 

impact on women’s successful career progression. The layers of barriers outside these relates 

to and exacerbates the barriers within its own layer, moving through primary organisational 

barriers, to other organisational factors and other external demands, ending in the barriers based 

on the lack of resources held by women as individuals. Interventions aimed at women’s 

successful career progression will thus be more successful if addressing core issues rather than 

surface level barriers. 

At the core is the critical issue of the leaky pipeline, namely that women can only 

progress to the highest levels of teaching and research in STEM subjects if they have first been 

recruited and retained. The literature and the interviews have emphasised the importance of 

securing research funding for STEM careers, and also that there are clear inequalities in who 

is successful in winning research grants, particularly the largest sums. This research has also 

identified that the criteria for judging performance and promotions are perceived as 

inaccessible and vague. Having organisation wide performance criteria is a great start, but to 

be applicable across subjects and specialisms, these leave ambiguity for individuals to judge 

their own performance in relation to the promotional criteria in their own subjects and 

specialisms. 

 The core barriers to women’s promotion are exacerbated by the next layer, which 

consists of the primary organisational barriers. The lack of formal structures around 

professional development and promotional support is not only a barrier in itself, but also 
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increases the scope for individuals on promotional committees to make biased interpretations 

of criteria. Promotional weighting of a small proportion of the tasks and roles that are needed 

to keep a university running, excessive workloads filled with disproportionately few tasks and 

roles with promotional capital that leave little time or energy to develop or pursue promotions, 

and the overall chilly climate to women in STEM continue to form barriers to women’s career 

progression. Importantly, the chilly climate is included as a primary organisational barrier. The 

negative aspects of the organisational culture form a powerful barrier to women’s successful 

career progression, such as the biased judgments made of women and their contributions, the 

culture of facilitating competition above collaboration through funding and promotional 

criteria, or tolerating and even protecting identified preparators of bulling and harassment.  

 The third layer consist of continued organisational barriers. This layer in the model also 

include factors external to the organisation, such as non-work demands on the work-life 

balance, and lack of access to informal support. Not only are the promotional criteria vaguely 

defined, open to interpretation and weighting by a small number of individuals who sit on 

promotional committees, there is often little transparency in who is selected to serve on these 

committees or their decision making process. In the experience of some of the interviewed 

Professors, the lack of transparency and accountability can facilitate biased judgements that 

adversely impact women. As with formally arranged support, informal support was also 

identified as inconsistently available, and if so, often as mentors or sponsors. If the relationship 

is meaningful, having a mentor or sponsor could have tremendous impact on retention and 

progression, especially in situations where there was little meaningful and relevant formal, 

organisational support. From this layer of barriers, different non-work pressures on a work-life 

balance can disadvantage the career progression of women, either form personal health, care 

demands, or simply a desire to have a life outside of work, because of the excessive workload 

demands identified in the previous layer of barriers.  
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 The fourth and final layer of barriers refers to the resource deficits within the individual 

women, such as lack of resilience, ambition, and access to social support from relationships 

made outside of professional contexts. This individual deficit model, which is similarly used 

to explain lack of academic success in other marginalised groups (Solorzano & Solorzano, 

1995; Xu, 2008), focus on barriers within the women in isolation from their strengths and the 

context of their career development.  

 Starting from the outer layer of barriers and working inwards towards the core, women 

need to be resilient, and trained to cope with the demands of the academic career, which is 

made disproportionately difficult through lack of transparency in the specific decision making 

processes in promotional committees, and inconsistent access to informal support. In turn, these 

barriers are exacerbated by working under heavy workloads where only a small number of 

outputs hold promotional capital. Informal support would not be as crucial if formal support in 

identifying which outputs are valued in promotional criteria, and career development relevant 

to these, had been offered more consistently and widely. However, these career progression 

barriers are so powerful because they increase the effect of the core issues: Women are not 

proportionately recruited and retained in academic and research careers in STEM, inequality 

in research funding allocation has major impact on who gets to stay and to progress, and the 

specific criteria for judging performance are vague, often inaccessible, and used inconsistently.  
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Figure 10.1 

A concentric circle model of barriers women experience in academic and research career 

progression in STEM. Each layer is detailed in the boxes below the concentric circle model.  

 

  

1: Core  

barriers 
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• Poor recruitment and retention of women 
in STEM

• Vague and inaccessible promotional 
criteria

• Funding inequality

1: Core 
barriers

• Informal culture facilitates individual 
interpretation of vague promotional 
criteria

• Promotional capital only assigned to a 
small proportion of all tasks and roles that 
done at a university or research institute

• Lack of formal support in career 
development and progression

• Excessive workloads with few tasks that 
hold promotional capital

• Chilly climate, expressed as biased 
judgements, a culture that encourages 
poor work-life balance, competition 
instead of collaboration between 
colleagues, or tolerance and even 
protection of bullies and harassers 

2: Primary 
organisational 

barriers

• Lack of transparency and consistency in 
promotional decision making processes

• Gatekeeping of roles and tasks with 
promotional capital

• Inconsistently available informal support, 
such as mentors

• Lack of visible role models

• Work-life balance demands from non-work 
life arenas

3: Other 
organisational 
and external 

barriers

• Poor coping skills

• Lack of ambition

• Lack of access to social support outside of 
work

4: Individual 
resource 
deficits
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10.4. Recommendations 

 

The existing literature and the research presented in this thesis is part of a body of knowledge 

that will continue to expand as we seek to identify barriers to career progression, and how to 

best design interventions so we can recruit, retain and progress a diverse range of talent in 

STEM careers. The recommendations for individuals and organisations are made based on 

lessons learned in the interviews analysed and presented in this research.  

 Starting at the outer layer and without moving in is less likely to create lasting, 

meaningful improvements to the career progression of women in STEM. Training women to 

develop better personal resources to cope with a faulty system can be helpful, but is not likely 

to have as much impact as addressing the core issues.   

 

10.4.1. Recommendations for Organisations 

 

Funding bodies, such as UKRI, hold a great power of who works in STEM careers, because so 

much of research in this field can only be achieved through securing funding for labs, materials, 

specialised equipment, as well as the time of those involved. Funding disparities are enormous 

for gender, and greater still for ethnic minority identities. Given the promotional capital 

assigned to winning grants, and especially for leading large grants, these disparities need to be 

addressed by the funding bodies, but also by employing organisations who prioritise grant 

income in recruitment and promotional criteria. This is likely to impact, but not fully alter the 

early points in the leaky pipeline. Women can only be progressed to Professor if they are first 

recruited and retained into STEM subjects. Although this research has targeted the progression 

vulnerability of the leaky pipeline, continued research and interventions are needed on 

addressing the recruitment and retention of women in STEM. Encouraging girls and women to 
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go into and stay in STEM studies and careers is also more likely to be successful if it is clearer 

how they can progress should they choose academic or research careers. Here, the fundamental 

barrier of vague, inaccessible, and inconsistently applied promotional criteria must be 

reconsidered.  

If organisations commit to clarifying and formalising how performance criteria are 

defined and used within the subjects and specialisms of specific promotional committees, there 

will be less scope for informal and interpretations, leading to potentially biased or 

inconsistently applied criteria. This could in turn increase transparency in the promotional 

process, and make it far easier to set up formal support towards promotions. For example, 

including information about the promotional criteria and using these in annual performance 

and development reviews, and training line managers in running these as well as leadership 

more generally, could greatly reduce barriers rippling through the layered barrier model in 

Figure 10.1. Performance criteria for recruitment, and especially promotions, should be 

designed with consideration of the many complaints of excessive workloads and pressures on 

work-life balance, and to include a broader range of all tasks and roles that are needed to keep 

a university or research institute operational and meet the demands of the many excellence 

frameworks. This could be achieved through formally allowing promotional criteria to be 

distributed from several areas of contribution beyond research, including teaching, leadership, 

and academic citizenship. Any such design would also require all members involved in 

decision making processes to buy into and remain committed to the holistic set of criteria and 

areas of contribution.  The interviewed women shared experiences of attempts at such faculty 

or school specific criteria being formalised and extended to explicitly include more than 

research outputs, but being overridden by the culture that continued to attribute higher 

promotional capital to research than other areas of contributions.  
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According to some policies or cultures, individual managers or Heads of Institute, 

Department, or Group need to explicitly support any application submitted for the promotion 

to Professor. Removing this criteria, formally and informally, for individuals to veto who is 

permitted to submit Professorial promotion applications can prevent poor relationships, biased 

judgements, and lack of understanding specialisms and interdisciplinary work from forming 

another barrier for promotion.  

 Employing organisations can also support women in STEM’s retention and career 

progression by addressing inequalities in workloads. Much of this work would already be 

addressed by formally acknowledging tasks in addition to research that are essential for 

universities and research institutes to run well. Ringfencing time for professional development 

within the workloads as a specific unit in the workload allocation models is also likely to help 

women in STEM protect the time needed to apply for promotions, or commit to their continued 

professional development.  

 Changing organisational culture and climate is notoriously difficult (Büschgens et al., 

2013), taking up to ten years or longer (Buch & Wetzel, 2001). However, if changes regarding 

performance criteria, workloads and work-life balance, set policies for how to report bullying 

and harassment. In order to address a chilly climate towards women, universities and research 

institutes also need to design their response processes and documentations that go beyond the 

current use of non-disclosure agreements (NDAs) (Croxford, 2019) that focus on silencing 

whistleblowers and accusers. Instead, interventions will be more effective if they address 

hostile cultures that facilitate or allows for bullying and harassment to take place, and target 

zero tolerance of bullies and perpetrators of sexual harassment – even if these bring in 

significant grant income. A chilly climate could also be addressed by formally encouraging 

and rewarding collaborations within the organisation, despite external pressures to do the 

opposite as seen in the 2014 REF.  
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10.4.2. Recommendations for Line Managers 

 

Line managers can struggle with the pressures associated with middle management, but 

research on the roles of top and middle management in organisational change has found that 

middle managers are more likely to engender above average employee support than top 

managers when executing organisational change (Heyden et al, 2017). In an organisational 

change process aimed at increasing the recruitment, retention, and progression of women in 

STEM, line managers thus hold a very important role.  

One of the most important areas line managers can contribute is workload management. 

If organisations are not willing to broaden the tasks that are assigned high promotional capital, 

line managers can work to distribute and rotate fairly the tasks that do hold the important 

promotional capital. If curriculum development and other tasks associated with teaching or 

academic citizenship are needed, they should be rewarded. If they are not rewarded, these tasks 

as well as those associated with promotional capital should rotate in the formal workload 

allocation in order to avoid individual disproportionately benefiting or being disadvantaged in 

their promotional prospects.  

In these interviews, it was commonly reported that when annual appraisals or 

performance development reviews took place, these were often centred on clarifying workloads 

rather than assessing performance against the currently held position or promotional criteria. 

Lack of line manager training was also reported as a barrier for this. Line managers can address 

this important organisational level lack of support by requesting training and seeking out the 

relevant performance assessment policies and regulations. These are also a great opportunity 

for line managers to proactively identify individuals who are nearing or are ready for 

promotion. Women interviewed in this research often identified the difficulty in both knowing 

when and how to self nominate for promotions. Line managers can offer a very important 
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service in not just increasing the number of women who get promoted to senior positions by 

working to identify potential candidates early, but also reduce the time women spend from 

starting their first post PhD position and getting promoted to Professor. Although this sample 

does not include a comparison, many of the interviewed women described delayed promotions 

as an additional issue in women’s successful career progression in STEM. 

 

10.4.3. Recommendations for Individuals 

 

When making recommendations for individuals, it is important to clarify that these are not 

‘lean in’ arguments. This research has found strong support for the contextual barriers and 

facilitators that impact women’s career progression, as outlined in the Social Cognitive Career 

Theory (Lent et al., 1994; 2002; Lent & Brown, 2013; 2019). However, whilst the core issues 

are best addressed by funding and employing organisations, there are aspects where individuals 

hold agency and can positively act to support themselves and others in their careers.  

 One of the most important aspects where individuals can support others is to offer 

encouragement and support. Far more often than is reasonable, interviewed women described 

the painful lack of support and encouragement from their peers and colleagues. This includes 

thinking more broadly about mentoring. We do not exclusively need to look to those more 

senior when looking for a mentor. Peers and juniors are likely to hold huge amount of 

competence and expertise that we can learn from. Because different people around us in 

professional contexts hold so much competence and expertise, we could also greatly benefit 

from multiple mentoring relationships. Where support should be offered by organisations but 

isn’t, individuals could also make significant, positive impact by being sponsors – offer 

resources and create opportunities that are relevant and meaningful for successful career 

progression.  
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 Recommendations for individuals include seeking out support and advice from a range 

of people if they are thinking about applying for a promotion. The experiences collated in these 

interviews revealed that there are often informal processes, criteria, and advice that can be 

shared but are not always offered unless requested. Seeking out advice and support from several 

individuals is also important because the interviewed Professors had experiences of being told 

no by one individual. As a result, some dismissed applying for the promotion at that time, but 

others who sought out several opinions got different feedback that did at times lead to a 

successful promotional application. Depending on the culture and formal processes at different 

employers and local departments, it could also be helpful to seek out support from individuals 

on the promotional panel or committee prior to submitting the application.  

 Similarly, where possible, individuals can benefit from seeking out training and 

development opportunities. These are often offered by the employing organisation, but can also 

come from external sources, such as external mentors and sponsors, interest groups, or 

professional bodies.  

 One of the most surprising and consistent experiences reported was the lack of explicit 

ambition to progress to Professor. This is likely to be explained by many of the barriers and 

contextual restraints on women’s career progression in STEM. However, it also means that if 

individuals in early or mid career stages do not feel particularly ambitious, this in itself has 

been found to be common and not a barrier to these women becoming Professors in STEM. 

Subjective measures of career success, or ambition to go past Professor are all valid drivers 

and ambitions experienced by 71 UK based women who have become Professors in STEM.  
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10.5. Limitations and Future Directions  

 

While the participant sample is homogenous with all interviewees in the current study having 

achieved Professor status in STEM, it became apparent through the interviews that the 

Professors were diverse in terms of their experiences and career paths. For example, some but 

not all had attended and worked in Russell Group Universities. Some had rapidly progressed 

in their careers, with there being a short period between gaining PhD and being promoted to 

Professor, yet for others this had been a long path. While this allows for a diverse range of 

experiences to be drawn upon and acknowledges the diversity of experiences for women 

progressing through academia, it does highlight significant life-history heterogeneity 

(Robinson, 2014). However, as Robinson argues, commonality found where there is 

heterogeneity, in this case in terms of life history, allows for a phenomenon to be more widely 

generalisable. Thus, despite their differences in life and career experiences, the analysis of the 

female Professors interviewed here provide invaluable insight into individual and 

organisational factors that contribute to UK based women becoming Professors in STEM.   

The diversity of the experiences of the interviewed Professors highlights a second 

limitation. The interviews were based on retrospective recollections which may be subject to 

recall bias (Blome & Augustin, 2015; Raphael, 1987). The period of recall was much greater 

for some than others: the interviewed Professors gained their positions over a broad range of 

years, most within five years of the time the interviews took place, but others were promoted 

to Professor in the 1980s and 1990s. As these interviews tested what are in essence 

autobiographical memories, these are vulnerable to recall biases (Ebner-Priemer et al., 2006), 

distortion, and decay (Schacter, 1999; Schacter et al., 2006). For example, flashbulb memories 

of autobiographical events are most likely to be forgotten within the first year, and inaccurate 

memories are likely to remain inconsistent over longer periods of time (Hirst et al., 2015). This 
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means that reflecting on key career events relating to role models, mentors, and sponsors that 

took place several years, sometimes decades, ago could affect how accurately these are 

remembered later. Nevertheless, the strength of the themes identified here does highlight a 

commonality of experience that negates such potential bias. 

It should also be acknowledged that the accounts presented here predominantly reflect 

the experiences of White female Professors in STEM, with only two of the interviewees 

representing ethnic minority identities. It is important to acknowledge here that the ‘leaky 

pipeline’ is not limited to women and is well documented to also have a significant impact 

upon people from ethnic minority backgrounds. Williams et al. (2019) highlight sector wide 

discrimination and bias that limits the number of Black students progressing in academia with 

Black PhD students facing considerable barriers when it comes to securing research council 

funding. Furthermore, a 2020 report by the Royal Society of Chemistry’s Inclusion and 

Diversity team highlighted that the academic pipeline in the UK fails to retain chemists from 

ethnic minority backgrounds. Although none of the interviewed Professors self-identified as 

disabled, this is also an underrepresented group at Professor level (Advance HE, 2020b). 

Factors identified in this research is likely to affect this group, particularly around high 

performance demands and the consequences for work-life balance and privilege around 

affording workloads to exceed the typical hours of a working week.  

Thus, the intersectionality of gender and ethnicity makes an already leaky pipeline even 

leakier, which provides an important direction for future research. Whether the experiences 

reported here are exclusive to women remains to be seen and future research should therefore 

consider whether these also extend to other marginalised groups. Identifying barriers and 

facilitators to subjective and objective career success in other marginalised groups is likely 

provide the evidence based knowledge necessary to inform interventions that can plug the leaky 

pipeline.  
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10.6. Conclusion  

 

As argued by Eagly and Carli (2007), overcoming the barriers of the labyrinth, or the leaky 

pipeline, cannot be done by women alone. This also lends support to Ellemer’s (2014) rejection 

of ‘lean in’ or ‘fix the women’ arguments which places sole focus on improvement on the 

individual women. Whilst identifying individual factors in the successful career progression of 

women as an underrepresented group at Professor level in STEM is important, any debate or 

intervention aimed at overcoming identified barriers and strengthening facilitating factors are 

meaningless without considering the wider context and especially many identified barriers to 

their career progression. Some of the barriers, resources, and coping strategies identified in 

these interviews are specific to women, but others are also likely to apply to members of other 

marginalised groups. The primary goal in making academia and research an equitable space is 

to address and remove these barriers, and increase support and facilitation of evidence based 

interventions that let all members thrive and develop. Fix the leaky pipeline, not the women.  
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Appendix B. Lone Worker Policy 

 

 

Lone Worker Policy 

 

This policy has been devised to highlight areas of potential risk and ways of minimising this risk in the 

instance that the researcher is required to visit participant at their universities, and any other setting as a lone 

worker. Researchers are expected to follow the advice provided in this policy to ensure personal safety.  

 

Before You Go  

• Make an appointment in advance, agreeing date, time, room, and potential meeting place.  

• Confirm the appointment with the participant. 

• If possible, arrange for a visitor’s pass to be collected on the day.  

 

Guidelines for Managing Risk  

• Make the first contact by phone if possible and ascertain as much information as possible during 

this contact. Find out if the person is likely to have other people in the house, and who they are.  

• If there are any doubts in your mind about the visit, then consider if two people should go for at 

least the first visit. If this isn’t possible, then consider rescheduling for a time when this is possible. 

• Always carry the University ID card.  

• Let someone know where you are going and when to expect you back, both from the supervision 

team and partner at home.  

• Keep your mobile phone fully charged and on.  

• Arrange a time to phone or email the person you have told at the end of the visit.  

• Try to be punctual. If you are unavoidably delayed, ensure that you call the person and explain the 

reason for your delay and give an approximate time of arrival.  

• Prepare a safe storage point, like a folder or pocket within a backpack, to store any Dictaphones, 

documents, or anything with personal information in transit back to the University of 

Wolverhampton. A backpack or any equivalent storage will not be left unsupervised at any point of 

travelling.  
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Communication  

Effective communication can greatly reduce the risk of aggressive, or potentially violent, situations 

developing.   

• Be aware of tone of voice and body language, cultural issues and sensitivities.   

• Ask the person how they would prefer to be addressed.  

• Respect the person’s environment.  

• Ensure that procedures around informed consent are followed.  

 

Precautions  

Researchers are expected to take basic precautions at all times:  

• Identify in advance how to get to the university. This might include walking a certain distance from bus 

stops or train stations.   

• Do not enter the property if you feel unsure or uncomfortable with the situation.  

• Always be prepared to leave immediately. Do not take off your coat or unpack any papers until you feel 

comfortable in the situation.  

• Never give or accept money or gifts of any kind from the client.  

• Record visits in a notebook – date, times, people present, any concerns to pass on etc. This is especially 

important if you think there may be safeguarding issues present but is also good practice generally.  

• Explain clearly if and when you will return. 
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Appendix C. Interview Protocol 

 

Female Professors in STEM:  

The Women who Passed Through the Leaky Pipeline 

Protocol 

 

Before the interview: 

Welcome/thank the participant for coming. Explain the process of the interview: I will ask some general 

question to get to know the participant better. These will be mostly focused on your background and 

generally about your work now. From there, I will ask you more questions about your journey to becoming 

a professor. None of the questions are intended to be distressing. If you are uncomfortable answering any of 

the questions, you can just say that you want to move on. If you are not comfortable with proceeding with 

the interview, we will stop.  

Give information sheet and consent form. Proceed if the participant is happy to continue.  

 

Part 1: 

1. Can you tell me about yourself? 

- Name 

- Where participant grew up 

- Family occupation, family tradition for education 

- Do you have any family? 

- Children? 

2. Can you tell me a something about your background, and the things you did before 

you become Professor? 

- When did the interest in STEM start? 

- Educational history? 

3. What is your current position? 

4. For how long have you been a Professor? 

5. Can you tell me what a typical working day is like for you? 
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Part 2: 

1. Can you remember at what point you decided that you wanted to become a Professor? 

2. Have there been any role models or mentors who have been important to your career?  

3. Since you started an academic career, have you felt that your employing universities 

have made promotional requirements clear to you and other colleagues? 

4. How much would you say that your employing universities have helped you gain the 

necessary experience and qualifications to achieve Professor status? 

5. Do you think it is harder for some than others to become Professor in your field?  

- Who? Why?  

6. If you started your undergraduate degree now, do you think you would still become a 

professor? 

7. Is there anything you would like to add that hasn’t been brought up already? 

 

After the interview:  

Give debrief form. Iterate some of the information, such as the aim of the study, the value of their 

participation, anonymity of data, and possibility of obtaining results at the end of the study (should they 

wish). Thank participant for their time.  
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Appendix D. Ethics Approval Confirmation 
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Appendix E. Information Sheet 

Information Sheet  

 

The Leaky Pipeline: Female Professors in STEM 

 

You are being invited to take part in a research study. Before you decide it is important for you to understand 

why the research is being conducted and what it will involve.  Please take time to read the following 

information carefully. We would be happy to clarify anything that is not clear and will answer any questions 

you might have. Thank you for reading this information sheet.  

 

What is the purpose of this study? 

This study aims to explore the factors contributing to female academics achieving professor status in STEM 

subjects (Science, Technology, Engineering, and Maths). Through interviews, we are hoping to identify 

important factors that have facilitated women’s career progression in a field where few women achieve 

higher positions.   

 

Why have I been chosen? 

We are recruiting women employed in UK universities who have achieved professor status in STEM to take 

part in this study. You are eligible to participate as you are part of this population.  

 

Do I have to take part? 

It is up to you to decide whether or not to take part – participation is completely voluntary. If you do decide 

to take part you will be given this information sheet to keep and will be asked to sign a consent form.  If you 

decide to take part you are still free to withdraw at any time and without giving a reason by contacting the 

researcher by November 2018. Contact details are available at the end of this form.  

 

What will happen if I decide to take part? 

If you decide to take part in this study, you will meet with the researcher who will ask you questions about 

you, your work, and how you became professor. The interview is estimated to last an hour.   

 

What are the potential benefits and risks of taking part? 

Whilst there is no formal reward for taking part in this study, your participation will help us to better 

understand processes and factors involved in women achieving professor status in STEM in the UK.  

There are no risks to you in taking part outside of those you would experience in everyday life. However, if 

you are not happy to answer some of the questions, you don’t have to. If you at any point don’t want to 

continue with the interview, just let the researcher know.  

Will my taking part in the study be kept confidential? 
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Yes. Any information or personal details gathered during this study are confidential. All data will be 

anonymised and stored securely, and only the project researchers will have access to the data. 

What will happen at the end of the study? 

Follow-up studies are expected to take place after the completion of this study. The results may eventually 

be presented at academic conferences or in academic journals, but at no point will your identity be 

divulged. 

f you are interested in receiving a summary of the findings, please send an email to [e-mail address 
redacted]. It is anticipated that the summary of the results will be available in December 2018. 

What if I have a problem or concern? 

You are welcome to ask any questions or discuss any concerns you might have prior to your participation. 

You do not have to take part unless you are completely happy with what is involved. If you have a 

problem or concern, you can contact me at [e-mail address redacted] or my Director of Studies, Dr 

Caroline Wesson, at [e-mail address redacted]. For information about data protection at the University 

of Wolverhampton, please contact dataprotection@wlv.ac.uk .   

Who has reviewed the study? 

This study has been reviewed by the Faculty of Education, Health and Wellbeing Ethics Committee. 

Thank you for your time. 

mailto:j.m.jebsen@wlv.ac.uk
mailto:caroline.wesson@wlv.ac.uk
mailto:dataprotection@wlv.ac.uk
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Appendix F. Consent Form 

 

 
 
 
 

 
CONSENT FORM 

 
Title of Project: “Female Professors in STEM – the Women who Passed 
Through the Leaky Pipeline” 
 
Name of Researcher: Julie Jebsen 

 
Please initial boxes  

 
 

1. I confirm that I have read and understand the information  
sheet dated July 2018 for the above  
study and have had the opportunity to ask questions.  
 

2. I understand that my participation is voluntary and that I  
am free to withdraw at any time, without giving any reason.  
 

3. I understand that my data will be stored securely and  
confidentially and that I will not be identifiable in any  
report or publication  

 

4. I understand that the researcher may wish to publish this 
 study and any results found, for which I give my permission  

 
5. I agree for my interview to be tape recorded and  

for the data to be used for the purpose of this study.  
 

6. I agree to take part in the above study.  
 
 
 
 
………………………..  ……………………..    …………………………  
Name     Date      Signature  
 
 
 
 
………………………….  …………………….    …………………………  
Researcher    Date      Signature 
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Appendix G. Debrief Sheet 

Debrief Sheet 

The Leaky Pipeline: Female Professors in STEM 

Thank you for taking part in this study. According to the Asset Report (2016), only 19% of all UK professors 

in STEM are female. The underrepresentation of women in STEM, especially in higher positions, is being 

addressed by both research and practice (such as the Athena SWAN). The aim of this study is to explore 

some of the factors that are characteristic of the women who have achieved professor status in STEM. We 

are particularly looking at female professors from UK universities, and will compare the findings from 

female professors in STEM from pre- and post-1992 universities. Learning more about what is characteristic 

of the cases where women have succeeded will offer an invaluable contribution to both future research and 

practice. 

If you would like to see the transcript from your interview, this can be sent to you. Please note that your 

name and any identifying information will be anonymised in the transcript, the final report, or any potential 

publication. It is expected that the results from this study will be available from December 2018. If 

you would like to see the transcript from your interview or a copy of the final results, please email 

Julie at [e-mail address redacted].

Thank you again for taking part in this research. 

mailto:j.m.jebsen@wlv.ac.uk

