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Abstract
Despite over 15 million working women in the UK, there is still a disproportionately low representation of women in senior management and on executive boards in the workplace, and particularly low in STEM organisations. Previous literature concluded the foremost explanation for this is the continued stereotyping of gender roles. And whilst there are extensive studies on the ‘glass ceiling’, the majority of previous research is reported from a female point of view. The focus of this study was to identify differences in perception of the genders within a STEM organisation, where occupational positions and senior management posts in STEM fields are more likely to be held by men, as to why women are underrepresent in senior management; giving attention to the subjects of discrimination in respect to women being overlooked for promotion, stereotyping of gender and gender roles, the gender pay gap and forced absences due to family responsibilities. Qualitative data from one-to-one interviews, provided by 6 respondents working in a STEM organisation, gave insight to lived experiences and opinions of both genders working in a STEM environment in regards to the barriers women face with their professional progression. The study determined that both genders were generally in agreement to the barriers women experience and concluded that both genders recognise women will be the primary carers of children, and believe that this is the principal reason as to why women are disadvantaged when it comes to advancing their careers. This study makes the recommendation for future study to determine the social and economic cost of working STEM mothers who wanted career progression but did not achieve this.
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1. [bookmark: _Toc8036425][bookmark: _Ref54516283][bookmark: _Toc54521879][bookmark: _Toc54521944][bookmark: _Toc54522217][bookmark: _Toc54522284][bookmark: _Toc58149654]Introduction
1.1. [bookmark: _Toc54521880][bookmark: _Toc54521945][bookmark: _Toc54522218][bookmark: _Toc54522285][bookmark: _Toc58149655]Academic Focus and Research Rationale
At the end of 2019, in the UK, the number of women in full-time paid employment was 9.31 million and in part-time employment, 6.3 million (Francis-Devine and Foley, 2020). Despite these figures, women remain underrepresented in senior management positions in the workplace worldwide (Gipson et al., 2017). In the UK, 71% of senior management roles were filled by men in 2019 (Thornton, 2019, p.5). The picture is worse when considering the numbers of women on executive boards, and whist the Global Gender Balance Scorecard annual report reports that this figure is increasing, this equates to 10% of women in the UK represented in this category (Vinnicombe, Doldor and Sealy, 2018). And a mere 9% of FTSE 100 STEM (Science, Technology, Engineering and Mathematics) organisations had women board member representatives in 2018 according to WISE (Women in Science and Technology) (WISE, 2019).
The 2011 Davies Review disclosed that unless there were more women role models then their absence proved to be an obstacle to women’s advancement (Department for Business, Innovation and Skills, 2011). This review concluded that, in the UK, it will take over 70 years to reach an equilibrium of male/female boardrooms unless there is change.
There is a case for having more women in senior management. Women in senior management positions have distinctive qualities that can help increase economic performance as diversity develops individuality, originality and control (Fauzi, Basyith and Ho, 2017).
Financial acumen: Francis and Case’s (2006, cited in Werhane, 2007) research shows that organisations with more women in senior management than men achieve greater financial success. Salloum et al. (2016) concur that the evidence of women achieving greater success over men speaks for itself with many women CEOs leading successful profit yielding organisations (de Beaufort, 2011) (Noland and Moran, 2016); for example, Alex Mahon, CEO of Channel 4 (British television and broadcasting company), became the first woman to lead one of the UK’s main media broadcaster’s in 2017. Denise Coates, CEO of Bet365 (an online betting company) is one of the top earning CEOs in the world (Musariri, 2019). Research shows that women in executive positions and on the board of directors has a positive effect on performance (Noland, Moran and Kotschwar, 2016). Srindhi, Gul and Tsui (2011) claim that women have the capacity to interpret management accounts better than men which in turn improves income.
Leaders: Women make up 50% of middle management positions worldwide (Bottom, 2015), the figure for women in STEM is 14% (WISE, 2020); however research has proven that there is no difference between men and women’s governance ability (Kaplan and Sorensen, 2017), nevertheless, barriers for women still exist. Research shows that women experience difficulties breaking through ‘the glass ceiling’ into senior positions and many women get stuck in the ‘frozen middle’ and do not progress past middle management positions (Schmid and Urban, 2017), contrary to the fact that women attain middle management posts relative to their numbers in the workforce. Furthermore, female leaders are trusted with their style of leadership, Karakowsky and Siegel (1999) disclose this delivers noticeable positive results for both employer and employee, which improves confidence and efficiency (Perrin Moore, Moore and Moore, 2011).
Communicators: Women are involved in more personal interactions (both in person and virtually) than men and make more meaningful connections (Kleinbaum, Stuart and Tushman, 2008). And according to the Organisation for Economic Co-operation and Development (OECD, 2017), girls consistently outperform boys, in all countries that participated in the research, in collaborative group work. Collaboration is one key element to aid organisations to create knowledge-based work, with effective collaboration reducing operating difficulties and the proficient distribution of financial and human resources (Cross, Martin and Weiss, 2006) and by encouraging collaboration, innovation can thrive (Thamizhmanii and Hasan, 2010). Development Dimensions International’s (2015) Global Leadership Forecast report indicates that women are better at problem-solving and according to Woolley et al. (2010), women demonstrate greater social intelligence when collaborative work involves more women than men. Whilst it is in the interest of organisations to increase women managers, all male or all female team is not advocated as neither of these is the most successful in resolving issues (Nielsen et al, 2017).
Mentors: Research suggest as smaller numbers of women hold senior managerial positions, it is probable mentoring is carried out by a male manager (Hernandez et al., 2017), despite the fact women managers can make excellent mentors. A mentor can be particularly valuable for women in male dominated careers where women are generally underrepresented, such as a STEM organisation (Block and Tietjen-Smith, 2016). Promoting more women into senior roles would allow young women to discuss issues that are, at times, difficult to talk about (the gender pay gap or juggling family life, children and a career) in careers typically dominated by men (Montgomery, 2016); thus encouraging women to women mentoring increases women’s prospects of achieving career promotion.
Diversity: Abouzahr et al. (2017) claim it is men over 40 in senior management who generally impact women’s everyday working life, therefore to promote diversity it is fundamental these managers recognise the significance of retaining and promoting women talent. Adding more women to senior positions creates diversity which benefits organisations by aiding creativity and respectability whilst considerably increasing profitability (Noland et al., 2016). Furthermore, trends indicate that the structure of a board communicates strongly what the company values are when it comes to diversity (Gill and France, 2019), and increasingly investors want to see increased diversity to empower the board to recognise threats and increase organisational performance (O'Kelley, Goodman and Martin, 2018), therefore, making this research relevant to all organisations. And for employers who want to attract talented women, more than just salary and benefits need to be offered; women are looking for equal opportunities with the same access to promotions and career opportunities as men (Stansell, 2019). It is time to level the playing field, women do not expect to be treated differently because of their sex (Zachorowska-Mazurkiewicz and Szyndera-Sołtysik, 2019).
1.2. [bookmark: _Toc58149656]Aims and objectives of the research
1.2.1. [bookmark: _Toc58149657]Aims
This research aims to build on current research that the glass ceiling still exists with the aim to highlight that men and women within a STEM organisation perceive differently the barriers women experience in advancing to management.
The importance of using a STEM organisation is to highlight that this is an industry where men dominate, both in numbers and in management where, overall, women account for only 24% of the core-STEM workforce (Wise, 2020). Newton-Small (2019) claims that change will not happen if women are less than 20% represented, likewise Newton-Small contends that between 20% and 30% ‘critical mass’ is achieved and women can be heard. Wise (2020) believes that by 2030 ‘critical mass’ for women in STEM positions will be above 30%, and women will then be able affect change.
Adams and Funk (2012) confirm that there is a vast amount of research on differences between the genders when it comes to decisions and preferences, and despite the number of women in senior management increasing, most literature on the glass ceiling is written from the perspectives of women’s experiences and views.
This research aims to conduct research into a STEM organisation employees’ perceptions towards the glass ceiling and barriers for women in management, collecting data from an equal number of men and women to ensure a balanced quota of respondents.
The results will be used to provide recommendations to provoke discussion as to why women are still underrepresented in senior management. The results will be useful for the decision makers who promote and to women in general at whatever stage of their career they are at.
1.2.2. [bookmark: _Toc58149658]Objectives
There are considerable documented studies of gender disparity in the workplace which highlights the lack of women in leadership, but limited data exists on the perceptions of the genders as to why this is. The research plans to analyse the perceptions of the genders on the following:
· The ‘glass ceiling’. Smith, Caputi and Crittenden (2012) claim that it is expected that glass ceilings will endure for, at best, another 50 years. The glass ceiling stops women from progressing to board level irrespective of their capability and accomplishments; and with men far outnumbering women in their advancement to management positions (Hewlett, et al., 2010). The research aims to ask why this is still the case in today’s society and if it means different things to both genders. The research will consider if the glass ceiling is imagined or if there are barriers that hamper women's professional progression, or if there are other reasons why women do not progress their careers. 
· The ‘frozen middle’. Women and career development. The main initiatives of managing pipeline talent are appointment and promotion, however, as can be seen from figure1, taken from LeanIn and McKinsey & Company’s research (LeanIn and McKinsey & Company, 2019) men are more likely to be appointed into managerial roles and women are far less likely to gain promotion. The gender gap exists; men hold 62% of managerial posts, while women only 38%. Why are women not progressing from middle management positions? Williams and Dempsey (2018) claim women believe that this is caused by bias against women who aspire to lead and how managers evaluate women at work, with men believing this is down to a lack of women’s aptitude or drive. There are exceptions where women accomplish success in senior management, and according to Ibarra, Ely and Kolb (2013a) women who do not progress are stereotyped that they themselves are responsible for failing for not being suitably forceful or being dedicated to their profession.
[bookmark: _Toc57838620][image: ]Figure 1 Pipeline statistics 2018 (LeanIn and McKinsey & Company, 2018)
· To investigate the barriers for women in management. Whilst having women as board members is increasing, this is not the norm. The research aims to discover that the barriers women face in being promoted to senior management roles are viewed differently by men and women and to ascertain what each of the genders believes the cause for the barriers experienced by women getting into senior management are.
The research aims to highlight the differences of opinion that the different genders believe hold women back in relation to:
· Discrimination where women are overlooked on promotion. Promotional discrimination against women is unlawful, but it can be hard to prove with women continuing fighting gender discrimination in business (Mann, 2020). Bisom-Rapp and Sargeant (2014) report that women are regularly overlooked for promotion to management, and those women who do gain promotion take longer to advance compared to men. Waller (2016) agrees that men are promoted more than women, are given more stimulating projects and enjoy advantageous connections to senior bosses than women do. Waller concludes that women who work in male dominated organisations are subjected to higher rates of gender discrimination when considering promotion. In addition, women have increased standards imposed on them compared to their male counterparts, when it comes to promotion which results in a reduction of promotions compared to a male colleagues with the same qualifications/experience (Hengel, 2017). These stereotypical views and biases can sway ‘subtle discrimination’ at crucial stages in a woman’s career (Rosette, Akinola and Ma, 2018).
· Discrimination and stereotyping of gender and gender roles; and are men considered better managers? Anker (1997) reports that the differences between men and women’s personality leadership traits and confidence leads to occupational segregation. Data from The Science Council (2015) demonstrates that supporting girls to take up STEM careers can help tackle the matter of occupational segregation, however claims that barriers for women to advance in STEM industries proves that a lack of promotion remains; and with limited part-time positions available in senior management in these occupations, particularly for women with children, is a key point facilitating the gender gap, the Science Council contends. Coupled with a worrying lack of women role models within STEM careers, the absence of women in leading STEM roles contributes to the belief that men are better at STEM subjects with women accepting that this is the case (O’Dea et al., 2018). STEM women and girls need role models to inspire them to take up a career in STEM.
· The gender pay gap: the unadjusted average gross hourly wage of men and women difference is 20.8 % of a man’s gross earnings in the UK (Eurostat, 2019). Are men better at negotiating pay? Babcock and Laschever (2009) contend that men are more comfortable asking for a pay rise as oppose to women who simply are reluctant to ask, whereas Pardal, Alger and Latu (2020) conclude that women’s expectations are less when it comes to pay negotiation. To bridge the gender pay gap there is a need to challenge gender stereotypes that consign women to reactive and supporting positions; gender stereotyping influences how men and women express themselves and dictates how others behave towards them (Ellemers, 2018). Carter, Dueñas and Mendoz (2019) acknowledge that the culture of STEM leaves women feeling alienated and collective philosophies involving gender stereotyping shape women’s outlook in regards to their interests and aptitudes widening the gender gap; yet The Science Council (2015) does not believe that getting more girls into studying STEM is the only resolution to the gender gap or the difficulties in progression women face. The Science Council claims organisations’ weak staff development programmes and staffing methods also contribute to the gender gap.
· Family responsibilities and forced absences due to women being a primary carer or requiring flexibility of hours or part-time work and the impact this has on women’s career progression. Women having time off from their place of work for maternity leave heads up the stereotypical view developed by both men and women that women become the principle carers whilst men retain and develop their own professions (O'Connor and Wright, 2013). Hideg et al. (2018) establishes that there is a connection between women taking time off for maternity leave and the detriment this causes to women's career progression. The Royal Society (2014) confirms that it will take women longer to make headway to senior management over those who do not take a career break and that a career break will hamper a women’s advancement to board level. For working mothers there can be an expectation that women focus on their family before their own career needs and can be made to feel guilty if family is not their priority, conversely, men are congratulated for doing the same (Van Staden et al., 2019).
2. [bookmark: _Toc8036426][bookmark: _Toc58149659]Literature Review
A great deal of debate in relation to the glass ceiling in the media and by campaign groups is characteristically outlined as a question of entitlement and equality. The purpose of this research is to scrutinise the experiences of both women and men in a STEM organisation and to gain insight to what they have gained from their own experiences and their opinions in relation to women in management and the barriers women experience in climbing the corporate ladder with potentially differing perceptions.
The review will firstly look at STEM education and the importance of women in STEM industries. 
The review will then consider the importance and benefit of women in the boardroom.
An in-depth literature review on the barriers to women entering management will reflect on the effects of glass ceiling barriers that women encounter on their way up the career ladder and how these barriers effect the lives and decisions of women.
Followed by cultural and societal barriers, with consideration given to second-generation gender bias, motivation and power, and the influence of stereotypes and the possible reasons as to why women do not progress in their careers. 
Then a subsequent review on whether mentoring, sponsorship and networking can aid women on their professional journey.
And lastly conclusions as to how women can overcome barriers to professional advancement.
2.1. [bookmark: _Toc58149660]What is STEM?
STEM is the acronym for science, technology, engineering, and mathematics. Recent statistics show that women are still underrepresented in STEM subjects; a Government report (Great Britain Department for Education, 2019) found that girls aged between 14 and 16 at Key Stage 4 (KS4) (the two years when GCSEs in England are taken), have a tendency to believe that STEM subjects are not their best subjects (girls 33% | boys 60%). Therefore, is it a question of a lack of confidence rather than capability that makes girls assume STEM is not for them which leads to girls less likely to consider continuing to study STEM subjects into A’ level, even when that subject gives their best GCSE results (Institute of Physics, 2018), meaning more boys more prone to take STEM subjects at A’ level.
So why is science gender-biased? Research suggests that the approach in how students are steered through their subject choices has some bearing on gender, particularly in mixed sex schools (Holland et al., 2016). Whilst just over half of KS4 girls (51%) believe STEM subjects will lead to their prospective career (Great Britain Department for Education, 2019), in 2019 only 9% percentage of female graduates obtained a core-STEM qualification in science, technology, engineering, or mathematics, in contrast to a ⅓ of males (figure 2). 
[image: ]
[bookmark: _Toc57838621]Figure 2 Core STEM graduates (Great Britain Department for Education, 2019),
Women will prevail over discrimination with the benefit of higher education qualifications (Blau and Kahn, 2017). However, if women are underrepresented in STEM A-level courses then it follows that men will outnumber women in STEM courses at Higher Education Institutions, resulting in less women pursuing STEM careers (Cassidy, Cattan and Crawford, 2018). Teach First (an education charity) has highlighted that the UK’s national curriculum for science fails to include one female scientist; their ‘STEMinism’ campaign aims to bridge the gender gap in science (Sundorph, 2020). Sundorph claims that there is an absence of evident role models for girls and more should be done to encourage girls to take up STEM subjects past GCSE level and beyond.
2.1.1. [bookmark: _Toc58149661]The importance of women in STEM
But why does it matter? Literature supports that women have an important part to play in the workplace, particularly when it comes to STEM careers. Dunaway (2019) claims that scientific research is clearer when there is a balance in gender representation. Generally most fields of industry do not rely on any one individual to progress, and the majority of STEM disciplines are centred on collaboration, this means that having an array of outlooks is vital to success (D’ath, 2017). Dunaway (2019) determines that by having an equal proportion of men and women working in teams, these teams can excel in scientific research tasks which enables the group to solve diverse problems. This can be advantageous when tests or trails are unsuccessful, if women and men take varying approaches to problem solving. Lee (2015) contends that the importance of women in STEM can generate distinct and different viewpoints to research and scientific discussion which can result in products being made safer and more reliable. Dunaway (2019) considers that when women are invited to share ideas as part of open innovation discussion, women are just as good as at determining answers as their male counterparts.
It can be concluded that change should begin with education. Stereotypes and social norms inhibit the importance of STEM subjects to girls. It is down to the teachers and governments to oppose inequalities when it comes to teaching STEM. STEM subjects should be seen as gender neutral. 
2.2. [bookmark: _Toc58149662]Women in the boardroom
Dunaway (2019) determines that more women STEM professionals are needed to address gender imbalance, yet literature confirms that women continue to be underrepresented in the science workforce generally across the board, but particularly at board level. Schien’s 1973 research appears to confirm that ‘think manager - think male’ is nonetheless the current norm of today. Piacenza and Cartwright’s (2019) research found that women believe if they want to manage they should consider launching their own enterprises over management in a recognised organisation, whereas men conversely do not believe this is the case (Tabassum, Uddin and Lodorfos, 2017). Sonnabend and Gero (2020) claim that having women on the board of directors is great business sense with studies showing that organisations that have women on their boards perform better than all male boards, evaluating financial adeptness, output, and employee relationships. Having capable, knowledgeable and highly skilled female directors affords organisations a competitive advantage to allow organisations to develop, provide employment, and make revenue. Women are skilled enough to make crucial business judgements (Brescoll, 2016). Tremblay, Gendron and Malsch (2016) suggests that gender becomes unnoticeable in the boardroom if it is considered a woman’s presence is granted validation and judged routine, not because of their gender, but exclusively for their ability.
On a personal level for women, it is about professional progression, to be recognised for their achievement and expertise, and to command business respect. Women warrant to profit from being a member of the board of directors in the same respect as men. Sonnabend and Gero (2020) claim that for women who pursue this path, to reach the boardroom is the highpoint in business achievement. In today’s climate, in some cases, investors are withholding backing when there are no women directors on the board. CEO of financial corporation Goldman Sachs, confirmed it will not back any organisation that does not have ‘at least one diverse board candidate, with a focus on women’ (Son, 2020); and whilst some countries have minimum requirements of how many women are represented at board level, the UK’s law on representation of women on boards takes the view of a ‘soft-law’ line which is a collective, business-led tactic of advising to increase gender diversity at board level (Goyal, Kakabadse and Kakabadse, 2018). Women work hard to progress their careers, only to find that they are blocked at the boardroom door; whilst both genders agree men would rather promote other men over women, a greater proportion of women agree this is true (Piacenza and Cartwright, 2019).
2.2.1. [bookmark: _Toc58149663]The Frozen Middle
However, first women need to navigate the so-called ‘frozen middle’. This defines the occurrence of women not being able to progress up the corporate ladder with the inability to progress past middle management (Byrnes, 2005). Literature supports that control is principally male originated. Eagly and Karau’s (2002) research agrees this is true whether this is in business, government, the armed forces or in other walks of life. And although women have improved admission to lower and middle management roles, it is still relatively uncommon for women to be influential leaders and leading directors. This infers that women do not have the same opportunities into leadership positions compared to men (Hoyt, 2010); and although Keveloh and Bowley (2019) claim that women attain leadership positions sooner than men do, only a smaller number progress to the top due to barriers to entry.
Although it is clear that progress is being made, there is still a long way to go for women to progress into senior management and beyond. The gender of a person should not reduce the opportunity for professional development.
2.2.2. [bookmark: _Toc58149664]Barriers to women entering management; the glass ceiling
Whilst there are women in senior management and the boardroom and generally numbers are on the rise (in 2019 women held the highest number of senior management positions on record (Thornton, 2019)), men still outnumber women greatly (Gravina, Sleiman and Matey, 2019).
One theory for this is the ‘glass ceiling’, defined as ‘invisible artificial barriers (sometimes generated by management) that can limit the career advancement of employees, particularly women’ (Oxford Reference, 2020). There has been wide research on the glass ceiling. Type ‘glass ceiling’ into Google Scholar and over 82,000 search results come back. This research’s aim is not to prove that the glass ceiling exists but to highlight the differences in the perception between men and women as to why women do not progress to senior management. It has been said that the term glass ceiling’s first recorded use may have been conceived by Marilyn Loden in 1978, who, whilst working at AT&T, was asked to undertake research as to why less than 1% (80 out of 12,000) of their managerial staff were women (Couzins, 2018); the term ‘the glass ceiling’ was coined to put forward a reason for this.
Because the glass ceiling is invisible, it can be assumed that these artificial barriers come from both male and female conscious and unconscious bias. 
2.3. [bookmark: _Toc58149665]Glass ceiling barriers
Literature supports that there is conflict between whether the glass ceiling is imagined or if there are in fact barriers that hamper women’s professional progression. According to Smith et al.’s (2012) research, a Career Pathways Survey assessed 258 working women and their views about the glass ceilings. They found that women’s beliefs about the glass ceiling were categorised into four classifications: denial, resilience, resignation and acceptance. 
Denial infers that men and women experience identical difficulties and have similar apprehensions when pursuing management positions or that women are already accomplished in attaining top management positions and that, in most organisations, women do not face any obstacles in advancing their careers and those who are truly committed to progressing their careers face no barriers. Conversely, denying that the glass ceiling exists can lead to better job fulfilment which rationales the theory there is accuracy to the saying ‘ignorance is bliss’ in respect to the glass ceiling (Whiteside and Hardin, 2012). Supposition that if the glass ceiling does not exist then both men and women are equal in every respect. If this view gives women work satisfaction, then the question remains why change anything. But by denying that the glass ceiling actually exists continues to maintain male advantage and men will continue to dominate in the workplace at senior level.
Even so, there are women that believe that they cannot not or will not make a difference, therefore they do not pursue a career in senior management. These women fall into Smith et al.’s (2012) resignation classification. These women believe they will damage any future career prospects at a greater cost to men’s by pursuing a senior management role, which consequently ends any prospect of these women attempting to break through the glass ceiling. On the other hand, men do not believe it is more difficult for women to salvage their careers when they get it wrong in business than it is for men (Piacenza and Cartwright, 2019). Smith et al. (2012) continue this train of thought as the most pessimistic viewpoint concerning the promotion of women. Their research brings varying beliefs as to why women resign themselves to not progressing in their careers. There is the belief woman managers find it difficult to reprimand team members; and that women are far more emotional when sorting out a predicament and are more likely to get hurt professionally when taking gambles in business. Smith et al. (2012) continue that women believe that for those who do get promoted, getting noticed can generate numerous difficulties, which women believe can cause talented women to rapidly become less self-confident. If it is true that intelligent women evade careers that comprise of extreme rivalry with male colleagues or experience resentment from both male and female colleagues then it could be said that women consider the price is too high to pay for career advancement as they have to make too many concessions to be well remunerated.
Therefore, if women believe that work does not deliver the greatest pleasure in life, then there must be more important goals. Smith et al.’s (2012) research shows that these women accept the glass ceiling and they make a choice of family over career, where being a mother matters more than any career progression. According to Smith et al. these women are less bothered about advancing their careers than men and do not see the need to work exceptionally long hours. This group of women believe they chose to reject career progression to obtain a better work-life balance. Women who identify as ‘acceptance’ have insignificant or no desire to be advanced career wise and are willing to take on the responsibility of bringing up children; for some women this will be a conscious choice, for others it is the belief that, as a women, it is not possible to do both. Evolutionary psychologists back the theory of women’s acceptance of the glass ceiling (Confer et al., 2010) suggesting that these beliefs result in different needs theory for women and men (O’Connor, 2001). Conversely, Keohane (2016) puts forward that the hurdles in the careers of women are the work setting and the conditions of work, not the lack of ambition. In the workplace today, it is possible that following a path in management holds no appeal. Success for some no longer means pursuing a career to management when personal development can hold as much importance (Hall and Chandler, 2005). This is upheld by Fondas (2019) who claims that not all women want to advance to senior management but chose to stand back from upward progression deciding on another career and/or a new path in life.
In contrast, for women who do want to break through the glass ceiling, Smith et al.’s (2012) resilience research signifies women believe they are able to break through the glass ceiling if they have positive views which results in their motivation, which in turn improves the probability of them achieving professional progression within an organisation. Resilient women believe that they have the tenacity to prevail over inequality and biasness and their actions can open doors for more women to pursue careers in senior management.
To conclude, it is difficult to believe that men and women experience identical difficulties when pursuing management positions when it is acknowledged that the number of women in senior positions are relatively low compared to men. It may be the case that some women accept the fact that the glass ceiling is too difficult to break, then again, it also has to be acknowledged that not all women want to pursue a career in management. There needs to be more resilient women who have realistic confidence; an outlook, rather than part of their personality. It is not a question of opening doors, but the problematic mission of opening minds.
2.4. [bookmark: _Toc58149666]Cultural and Societal Factors
However, the statistics prove this is seemingly more difficult. Research carried out by the 1995 Glass Ceiling Commission (Glass Ceiling Commission, 1995) acknowledged two forms of social environmental barriers that cause and strengthen a glass ceiling for women; the Difference Barrier and the Supply Barrier.
The Difference Barrier is where a preconception exists that, because a person is different, that they are not as competent. This barrier typecasts a group based on misconstrued behaviour or beliefs of others which becomes rooted in our opinions. This barrier exhibits both conscious and unconscious prejudgment and impartiality associated with gender. Raymond and Goodman (2019) highlighted the impact of individual preference, where peer’s personally assess each other, is affected by clear or implied gender bias, this was especially true where scientists were involved. Women, particularly in STEM fields face inequality and implied biases with hidden sexism and prejudice still remains (McCullough, 2011). Raymond and Goodman (2019) claim their study showed that just about everyone unconsciously related more positively to men over women in science. This biasness would make it clearly more difficult for STEM women to progress their careers. 
Furthermore, Keveloh and Bowley (2019) suggest that women face a more difficult recruitment process, implying that only outstanding women contenders can enter senior management, therefore inferring that if this is the case, less-capable men are more successful in getting to the top (Chamorro-Premuzic, 2019). If biasness is not planned or deliberate against women getting into senior management then the cause may be second-generation gender bias. Second-generation gender bias implies that impartial procedures and habits, which should affect everyone, are in fact in men’s favour because they echo the ideals of the men who create the rules, typically when referring to a place of work (Carter, 2011). Simply recognising a majority maintain particular views about gender and STEM is sufficient to lead to biasness attitudes towards women (Thébaud and Charles, 2018). If women are denied the ability to develop and advance in their professional careers to senior management because of deep rooted biasness, change in this gender gap is doubtful (Ibarra, Ely and Kolb, 2013).
2.4.1. [bookmark: _Toc58149667]Motivation and Power
When Chamorro-Premuzic (2019) investigated the association between leadership conduct and gender he determined that men are inclined to think that they are considerably cleverer than women. Chamorro-Premuzic contends that the clichéd portrayal of men’s behaviours, such as choosing to take unwarranted risks and own self-importance, are understood to be measures of self-assurance and power. Variances in the psychological makeup concerning men and women may explain the gender gap, as Bertrand (2018) claims that women are naturally more risk adverse. Bertrand contends that employees who are prepared to take more chances are more successful at securing senior positions. Claims that the lack of women in senior management is down to the fact that women are not talented enough reinforces behaviour that management is decided on by certain traits. Schuh et al. (2014) concur that women lack the drive or motivation to pursue leadership roles and Budworth and Mann (2010) maintain that because of gender socialisation, women conform to the norms to believe that to get what they want from life they need to play down their own achievements and give the idea they are not competitive. Then again, Singh and Vinnicombe (2004) claim that there is no evidence of the absence of drive, understanding or dedication of women.
Nonetheless, Bertrand (2018) claims that women choose academic qualifications where employment in those areas will generate a lower salary, meaning women do not have to compete with men and avoid professions that pay more. Bertrand surmises that when women earn more than their husband then it is more apparent these couples’ relationships end or are less happy, lending weight as to why women do not pursue a career into senior management. On the other hand, Schwartz and Gonalons‐Pons (2016) discover no link between pay and divorce.
2.4.2. [bookmark: _Toc58149668]Work-Life Integration 
There is a vast amount of literature regarding work-life balance and senior management positions. According to Bertrand (2018) senior positions are less accommodating when it comes to work-life balance and demand a need to devote more time to the work. This can cause difficulties when balancing work and life and even though men do more household chores then previous generations, the majority of this work still falls to women (Cornwell, Gershuny and Sullivan, 2019). Compared to men, women devote more time (up to 10 times) on work that is not financially remunerated (Ferrant, Pesando and Nowacka, 2014). Gowda and Rao (2018) contend women continue to be unreasonably responsible for the burden of managing home life, caring for children, household chores and other areas of life beyond work, with raising children as one of the most marked causes that influence women for not proceeding into management (Ellemers, 2018). Additionally, STEM women with children experience less freedom to progress their careers and have less prospects to be promoted (Xie and Shauman 2003). Piacenza and Cartwright’s (2019) research found that whilst both genders agree that women forgo career progression to care for the household, more women accept this is accurate. 
Mari, Poggesi and De Vita (2016) discount the lack of motivation on the part of women to progress in their careers, they agree having an encouraging and understanding husband or partner enables women to pursue success in their chosen profession. And whilst men believe women have the backing at home that would permit them to progress their careers, most women do not agree with this statement (Piacenza and Cartwright, 2019).
2.4.3. [bookmark: _Toc58149669]Occupational Segregation and the gender pay gap
When men and women are not equally spread out across professions, occupational segregation is an issue and can be considered a driver in the gender pay gap (Harrington, 2017). 
Both genders agree women are frequently steered in the direction of positions of assistance rather than management with a larger proportion of women concurring this is correct (Piacenza and Cartwright, 2019). It is a question of addressing these issues that present themselves for women to progress their careers.
2.5. [bookmark: _Toc58149670]Mentoring, Sponsorship, and Networking
The 1995 Glass Ceiling Commission Supply Barrier highlighted the absence of skilled and talented women in the workforce. This barrier claims women do not acquire the recognition or coaching essential for them to realise their potential for them to climb the professional ladder. The supply barrier is related to potential and accomplishment, and excludes women completely. Garner (2019) asserts that networking is a clever is way for women to boost their career paths, though Choi (2018) stresses networking in a professional setting exhibited minimal career progression results, nonetheless building a network of associates can increase confidence (Bhatia and Amati, 2010). The backing of a mentor significantly improves the success of women in business. Ramaswami et al. (2010) maintain that women who wish to flourish in professions led by men then it is essential for them to establish connections with influential and reputable high-ranking managers and frontrunners to be mentors. Bang and Reio Jr. (2017) assert mentoring plays a central part in all business professionals’ development providing support, advice and encouragement not only in a professional capacity but also on a personal level. Choi (2018) concludes that there are convincing links between having someone (a mentor or supervisor) that oversees a person’s professional development with support and encouragement and the prospect of being hired to a significant position or being allocated key projects. Ibarra (2019) conversely suggests that whilst a mentor will share experiences and skills, women should seek sponsors as the person who will be able to open doors. Johnson and Smith (2018) allege that for women to get advanced professionally then mentors and sponsors should fundamentally be men. Johnson and Smith claim that women who acquire a male mentor secure higher salaries, are promoted more often, and express fulfilment with their career paths. However, men do not believe women do not have access to specialised supervision and advice (Piacenza and Cartwright, 2019).
It is clear that barriers for women do exist both from conscious and subconscious bias. Stereotypes endure where it is believed that men are better leaders, better negotiators, and where occupational segregation is considered the norm.
2.6. [bookmark: _Toc58149671]Conclusion
The overall conclusion to current literature is that different perceptions do exist between the genders with most research considered from women’s point of view. The difficulties women face, particularly in STEM fields where women are on the receiving end of negativity and prejudice, could continue, assuming these stereotypes remain, where women are cautious to progress a career into senior management. Additionally, research suggests many men continue to believe that the majority of the genuine obstacles confronted by professional women wishing to progress in their career are myths. This should be of major concern when it is men who are the decision makers and command the controls to progression. Loden’s initial research deduced that women were just as talented and aspiring as men (Couzins, 2018) and businesses should strive to attract these capable women (Böhmer and Schinnenburg, 2016).
3. [bookmark: _Toc8036427][bookmark: _Toc58149672]Methodology
3.1. [bookmark: _Toc58149673]Introduction
The literature review revealed that it was critical to consider the perceptions’ of the respondents on their opinions about their career experiences and not just consider the obvious incidents that had influenced the respondents throughout their employment (Horner, 2004), which guided the methodology.
Methodology is an organised way to explain a problem and describe how the research is to be conducted (Rajasekar, Philomonathan and Chinnathambi, 2013). Methodology explains the way data is collected and analysed, and how the results are reached holds as much importance as presenting the results (Fox and Jennings, 2014). Fox and Jennings believe the most significant parts of a research paper are the methodology and results, which readers draw on to assess the usefulness and validity, and how to reproduce the findings.
3.2. [bookmark: _Toc58149674]Aims and Objectives
The literature review indicated that the genders do have differing views as to why women do not advance in their careers. The aim of this research was to critically evaluate and analyse the differences of opinion of the genders as to why women do not progress professionally; a group of STEM professionals, of equal proportion of men and women, were asked a series of questions to gather their insights and viewpoints on this subject.
The research attempts to provide decision makers in recruitment and promotion evidence that there are barriers to progression that women still experience and makes appropriate recommendations in order to minimise the consequences of this behaviour based on the findings.
3.3. [bookmark: _Toc58149675]Research Design
The research was designed in accordance with Saunders, Lewis and Thornhill’s research onion (2018). According to Saunders, Lewis and Thornhill, researchers generally design their study in regards to their question, and then data and collection methods are considered. They believe that it is important to clarify why the research choices in data collection were made to add credibility to the study. The research process comprises of layers, like an onion (figure 3). The ‘onion’ diagram shows the layers of decisions to make before data collection and analysis.
· Layer 1	Philosophy
· Layer 2	Approach
· Layer 3	Methodological choice
· Layer 4	Strategies
· Layer 5	Time horizon
· Layer 6	Techniques and procedures
[image: Research Philosophy - Research Methodology]
[bookmark: _Toc57838622]Figure 3 The Research Onion (Saunders, Lewis and Thornhill, 2019)
3.4. [bookmark: _Toc58149676]Research Philosophy
The first decision is to choose the research philosophy, layer 1 of the ‘onion’. Whilst feminist theory sits within a Critical Paradigm research area, its main emphasis is that of the experiences of women from a woman’s point of view. And although the main research area for this study is barriers to women in management, the research consider both genders perspectives. The stance considered for this topic by the researcher was ‘Interpretivism’. Interpretivism considers a subjective and an open approach to research (Dean, 2018) that help researchers identify the social connections people make with their surroundings and the role people perform in forming the society they live in, and for that reason interpretivists employ research methods that extract a person’s personal and individual perspectives (Thanh and Thanh, 2015).
A division of interpretivism is phenomenology. Phenomenology analyses how the conscious experience is lived through from a first-person perspective. Whilst phenomenology is related to the description concerning human experience, Merleau-Ponty was the first to introduce the ‘Phenomenology of Perception’ in 1945 and describes phenomenology as the principal source of knowledge in phenomenological research where the ‘study of essences’ embraces the principles of perception and consciousness (Merleau-Ponty, 2002). Merleau-Ponty contends that perception is not simply feelings nor a case of understanding but a question of consciousness as actions that comprises of thought as well as rationalising. Phenomenology concerns a variety of experiences we encounter, which can include perceptions, assumptions, feelings and actions (Palmer, p.239, 2019). 
The research area of phenomenology was fittingly selected as the research philosophy due to the nature of the research question which is studying the ‘perception of the genders’.
3.5. [bookmark: _Toc58149677]Research Approach
Layer 2 contains the approaches the researcher will take; this decision is linked to the choice of research philosophy in relation to the study’s research intentions and the personal views of the researcher to decide which method to select (Aluwihare-Samaranayake, 2012). The researcher’s study takes an inductive approach which disregards prior supposition and endeavours to construct meaning from the data of what is experienced first-hand. Whilst inductive rationale is unable to provide a definitive conclusion, it can develop knowledge (Klix, 2015).
As an inductive research approach is unable to provide a definitive conclusion, the appropriate strategy for this research was exploratory. Exploratory research is described as research utilised to explore a problem which is not evidently identified (Jupp, 2006). Exploratory research was conducted to gain insight into the current issues surrounding women gaining positions in senior management, but it will not provide conclusive answers.
Bhat (2018) determines that an essential characteristic of exploratory research is that the researcher should remain unbiased, Bhat continues as exploratory research is interpretive, the researcher should be willing to consider what new insights the data may produce.
The researcher started with the broad concept that there are differences in perception between the genders as to why women do not progress in their careers and used this research as a means to identify topics for further research.
3.6. [bookmark: _Toc58149678]Methodological Choice and Research Strategy
Layers 3 and 4 decides on the methodological choice and research strategy of the data collection. A mixed method approach (qualitative and quantitative data) or multi-method (2 sets of qualitative data) can enhance the understanding of a study by producing a completer picture (Creswell, Clark and Garrett, 2003); however, these approaches were not considered for this research as this would have required more time to analyse the data and interpret two sets of data and, unfortunately, this study did not allow for such resources and time to the researcher. Therefore, the researcher selected a qualitative mono research method of face-to-face interviews with semi-structured questions with specifically selected people.
3.7. [bookmark: _Toc58149679]Time Horizon	
Layer 5 is the decision taken on how long the data collection will take. This research aimed to explore the perceptions of men and women and their opinions and experiences of why women do not progress into senior management at a given time; due to the time constraints of the research a short time horizon was appropriate, taking a cross-sectional survey gave a ‘snapshot’ at that given time (Saunders, Lewis and Thornhill, 2016). An advantage of cross-sectional interviews is that they can be repeated in subsequent research in the future. The interviews were tested on two participants who commented on how user-friendly the questions flowed. The purpose was to highlight any errors which may occur or highlight any gaps in the questions. The question flow was then modified accordingly. The primary data was collected over a period of three months whilst continuing to add literature reviewed to the research.
3.8. [bookmark: _Toc58149680]Techniques and Procedures
Layer 6 describes the techniques and procedures the data collection and analysis will take.
Whilst the benefits of online targeted surveys allow participants to remain anonymous, they are easy to create, are reasonably easy to oversee, and can be formed quickly in comparison to other data collection approaches, this approach loses the ability to ask follow up questions to the answers given.
Primary data of a qualitative nature with the aim of acquiring a deeper level of knowledge on the subject matter was selected for this study. A semi-structured questionnaire designed with open-ended questions gave an understanding of the participants’ perspective in their own words, which aimed to provide qualitative answers derived from the participant’s own thoughts and beliefs. The questions were based on the literature reviews main headings to enable a comparison of theory and the data collected. The questions can be viewed in appendix a. The collection method consisted of one-to-one interviews so the end data would provide one of an individual’s unique perspective without the interviewee being swayed by other’s opinions. The qualitative conversations, done in person with mostly open-ended questions, collected qualitative research data required to form an informed supposition. Interviewees were informed no personal identifying details would be collected to ensure their complete anonymity and confidentiality.
3.9. [bookmark: _Toc58149681]Research Sample
The views of participants’ is a main characteristic of phenomenology (Bradbury-Jones, Irvine and Sambrook, 2010). The participants were selected from volunteers who are professionals working in a STEM organisation and the questions focused on middle management women’s workplace experiences or the perception of women’s workplace experiences. For phenomenological research Creswell (2012) advises interviews of no more than ten participants, and Coyle (2014) recommends a sample size of between one and 12. Noon (2018) reflects that at the higher end of a sample size, amassing vast levels of data can impede the data quality with the researcher unable to dedicated enough time to each participant; therefore a small sample of both men and women met the research design requirements, where qualitative data provided insight to consider the participants’ professional career path (prospects and motivation), their personal status (marital status, work-life balance views) and the perception of the glass ceiling (obstacles, reasons, resolutions). The significant aspect of this phenomenological study was to select participants who would give sound qualitative opinions to the research (Lincoln & Guba, 1990). The respondents were drawn from a UK analytical laboratory where participation was completely voluntary and respondents were informed they could withdraw any time without detriment. Purposive sampling was used and the respondents were invited by the researcher. Using a purposive sampling method allowed the researcher to select respondents who were able to provide rich data to the study with experience of the subject in question (Groenewald, 2004). With this in mind, and with literature having no consensus on what the ‘ideal’ number of respondents should be, the quality of the analysis held more importance than quantity and it was on this basis that a meaningful investigative account based on rich data rather than on numbers was carried out (Baker and Edwards, 2012).
The proposal was to interview 20 respondents, however, due to the quantity of data this would generate, the researcher considered this would jeopardise the quality of the data being reported. Furthermore, in January 2020, COVID-19, a disease caused by a new strain of coronavirus triggered a global pandemic (World Health Organisation, 2020) which caused the UK to go into ‘lockdown’ in March 2020; people were told to stay at home and non-essential businesses had to close. This resulted in the furlough (leave of absence) of the researcher and the prospective participants. Once the researcher and prospective participants were un-furloughed the sample size was reduced by the researcher to 6 to aid the research aims and objectives. The interviews were recorded on a one-to-one basis and transcribed verbatim into an Excel spreadsheet to group the answers for ease of analysis.
3.10. [bookmark: _Toc58149682]Data Analysis Methods
According to de Casterlé et al. (2011) analysing qualitative data can be complicated and difficult. Bailey and Jackson (2003) identify that retaining the individuality of the responses can become an issue. Whilst de Casterlé et al. (2011) agree there is little guidance on how to analyse qualitative data from interviews, preserving the participants’ responses in the context they were spoken was important to the researcher.
Each narrative of the participants’ was transcribed following the interviews. An individual record of what was said was kept for each participant. De Casterlé et al. (2011) recommends reading and rereading the transcripts to evaluate that the narrative remains true and without omissions to the participants’ account. The transcripts were examined for key themes and theory relating to the research question to see if any patterns emerged. The researcher considered the responses from the participants’ and reflected on which theory the original research question asked. It was on this basis what narrative was used whilst keeping in mind to retain the context. Froggatt (2001) warns about overgeneralising and losing the clarity of the participants’ narratives, to avoid this the researcher did not use large verbatim of participants’ narrative without an explanation for its use.
Whilst a deductive approach to data analysis is comparatively quick and straightforward it restricts a detailed study of data and impedes the development of theory (Barnes and Atfield, 2014). To transform data into findings an inductive approach was used to analyse the qualitative data (Patton, 2002), with the research questions formatted in a way to help group and analyse the data.
3.11. [bookmark: _Toc58149683]Validity
Research validity communicates to the degree the research evaluates the appropriate features that need to be determined (Dudovskiy, 2013). Rolfe (2006) contends qualitative research often lacks scientific accuracy with poor reasoning for the implemented methods, the investigative procedures lack clarity and that conclusions are drawn from the personal views of the researcher. Validity can be classified as internal and external. Internal validity concerns if the conclusions to the research correspond to real life. External validity concerns whether the conclusions to the research can be reproduced in different settings (Dudovskiy, 2013). 
To maintain internal validity the interview questions designed in the primary research were guided and resulted from the literature review of the academic theory to ensure they stayed relevant to the research question. 
External validity was not considered for this research.
3.12. [bookmark: _Toc58149684]Reliability			
Research methods need to be reliable as well as valid. Reliability tests the trustworthiness of the procedures used, which includes explaining personal biases and the research techniques that could have affected the results (Noble and Smith, 2015). Noble and Smith confirm that other researchers should be able to reach similar conclusions from subsequent studies. The researcher made every effort to set out a clear route for the decisions made in relation to their chosen research methods to ensure, as much as possible, the data analysis was reliable and clear. The researcher recognises that biasness may occur in the sample selected but every attempt was made to ensure the consideration of methods gave suitable focus to the subject and the data collection and subsequent analysis were relevant (Sandelowski, 1993). In addition, the data analysis included literal accounts from participants to back findings.
3.13. [bookmark: _Toc58149685]Resource Utilisation
No specialist equipment was required for the research. The researcher used their own laptop and computer software. Specifically, the programmes used were Microsoft Word and Excel. The researcher made use of a free online platform to enter the transcriptions from the interviews to assist with the ease of data management. A time plan for the research was constructed, which remained flexible to allow for changes in personal circumstances. 
3.14. [bookmark: _Toc58149686]Cost
No funding for the research was sought or required. No payments were offered or made to the study participants, whose agreement was wholly voluntary. No charge was applicable to the online platform used for transcriptions of the interviews and all costs relating to printing were borne by the researcher along with any other additional costs.
3.15. [bookmark: _Toc58149687]Researchers Skills
Consideration was given to the way the questions were formed to ensure the data generated was of adequate quality to be analysed. The researcher had prior experience of interviewing in their professional career. The data and descriptive data from the interviews was entered and analysed using a Microsoft Excel spreadsheet. The researcher had experience using Excel to analyse data from previous research studies and in their current professional capacity. The researcher gave particular care to ensure records were accurately transcribed from the interviewed and stored securely.
Whilst data collected from on an online questionnaire could be managed and evaluated with greater ease in contrast to face-to-face interviews (Young, 2016), face-to-face interviews can be helpful in assisting the research sample in clarifying responses or encouraging participants to respond fully to questions enabling the interviewer to enhance the quality of the data (Lavrakas, 2008). Lavrakas concludes this type of approach can lead to an element of error where interviewers can influence participants’ answers by being present as well as their conduct when asking the questions. An interviewer can unwittingly pressurise participants to answer what would be in society the expected response rather than their own opinion for fear of being judged. To ensure the researcher remained as impartial as possible, the researcher’s views on the research question were not known to the participants prior to the interviews. Whilst a qualitative online questionnaire was unlikely to have influence from the researcher, promoting unbiased responses, the researcher endeavoured to ensure that the responses were not manipulated by them. The researcher built knowledge as a consequence of their own understandings within the researcher’s normal setting (Punch, 2013).
3.16. [bookmark: _Toc58149688]Ethics
Anonymity, confidentiality and security of respondents was assured. Whilst an online survey can have the advantage of anonymity, the questions were designed not to ask any identifying data, such as name or any other identifying information; any identifying information was kept strictly confidential and was redacted/concealed for reporting purposes. The face-to-face interviews did not subject participants to any aggressive interview techniques that could have been considered unethical.
It is hoped anonymity facilitated candid and truthful responses. However, with interpretive research, the primary data generated cannot be general as the respondents provide information that is unique to them, therefore, trustworthiness and a representative sample of data may be questionable to some extent (Collins, 2018). Nonetheless, the respondents selected for this research embraced a cross-section of the workforce and it is expected the data to be reliable and authentic.
3.17. [bookmark: _Toc58149689]Conclusion
The philosophy of the research was a division of interpretivism, phenomenology. The purpose of the inductive research was to conduct an explorative study. The research design was based on a mono method, qualitative methodology using face-to-face interviews. The time horizon was cross-sectional and the data collected provided primary data providing a snap shot in time.
Although this research method can assist in the analysis of the qualitative data produced from the interviews, it is not possible to promise quality of analysis. Therefore, the researcher’s aptitude was vital to achieve quality of data analysis (de Casterlé et al. 2011). Whilst COVID-19 delayed the collecting of data, it did not affect the quality of data produced.
4. [bookmark: _Toc58149690]Data analysis
4.1. [bookmark: _Toc58149691]Introduction
To avoid problems of obtaining too much data or not having enough time to reflect on this information, the research considered an optimum number consisting of a cross range of 6 respondents (3 men and 3 women) all currently employed in a STEM organisation (figure 4). The respondents to the qualitative interviews were not guided to answer questions in a particular way which could have led to a biasness of the research.
	Ref
	Age
	Gender
	Marital status
	Children
	Highest level qualification
	Job level

	F1
	41-50
	F
	Married
	No
	Masters
	Middle manager

	F2
	41-50
	F
	Married
	No
	Masters
	Middle manager

	F3
	31-40
	F
	Married
	Yes
	Bachelors
	Middle manager

	M1
	21-30
	M
	Partner
	No 
	Bachelors
	Senior analyst

	M2
	21-30
	M
	Partner
	No
	Incomplete university
	Senior analyst

	M3
	41-50
	M
	Married
	Yes
	Masters
	Middle manager


[bookmark: _Toc57838623]Figure 4 Cross range of respondents for study
4.2. [bookmark: _Toc58149692]Analysis of findings
4.2.1. [bookmark: _Toc58149693]STEM and the importance of women in STEM
The respondents were asked if girls have a tendency to believe that STEM subjects are not their best subjects. The consensus of both genders found this to be true. All male respondents spoke of a lack of female role models.
‘STEM subjects don't seem cool to girls’ (F3)
‘I think that is just the way it has been for a long time and it is only just starting to be challenged’ (M2)
The interviews also confirmed that the underrepresentation of women in STEM workplaces mattered to both genders.
‘Yes it does… we've all got different ideas and will bring something to the table so it shouldn't matter whether you are male or female’ (F2)
‘Yes, everyone has different traits that organisations need. (M3)
With M1 observing that boardrooms are predominately male: ‘You hit management and it's all entirely male or you hit everyone below management and it was entirely female led.’
The respondents were ask to think of any specific qualities STEM women bring to organisations, most of the respondents agreed that women bring organisational skills, other qualities mentioned were diligence, consistency and pragmatism. The male respondents believed that women are more safety conscious.
The results demonstrate that belief rather than ability rings true, consistent with Bian, Leslie and Cimpian’s (2017) research that whilst girls may work harder at school they are not as self-assured as boys in regards to their academic abilities.
The results concluded both genders believe the underrepresentation of women in the workplace matters, inferring it matters if girls are not encouraged at school at STEM subjects. The results concur with D’ath (2017) that having a range of diverse opinions is fundamental for successful collaboration, with the findings concurring with Lee (2015) who argues the presence of STEM women can result in safer more reliable products.
4.2.2. [bookmark: _Toc58149694]Women in the boardroom
The respondents were asked what they thought about the relevance today of Schien’s 1973 quote ‘think manager think male’. The majority of both genders agreed this was probably the case but should not hold relevance today. M1 believed this to be ‘painfully true. Not really any good reason either.’
F1 agreed that ‘…it doesn't seem very appropriate anymore. However, there probably still are more men in management than women certainly… if you think of a manager the first thing that pops into your head is a man in a suit…’
M3 also agreed saying ‘Most of my bosses have been women, however if you look at boardrooms this is true’
When asked if the respondents thought that having women on company boards would perform better than all male boards, all respondents agreed.
‘I think boards should have the diversity, you need to be able to see more than one point of view to have the best most agile companies’ (M2)
However, both genders raised concerns.
‘Yes, but it shouldn't just be for the sake of having a women on the board’ (M3)
‘…it needs to be more than a tick box exercise, the right person for the job’ (F3)
The respondents were asked to consider Piacenza and Cartwright’s (2019) theory that if women want to manage, they should consider starting their own business over management in a recognised organisation.
The female respondents did not agree this was the case.
I think the fact that whether you want to manage a team is more about whether that is something you would want to do and less about whether you are in organisation or not’ (F1)
‘I don't think so… It would be a shame for talented women to leave the workforce just because they are unable to progress’ (F3)
Conversely the male respondents were more in agreement with this statement.
‘It would definitely be a good start. It's not to say it's impossible, but it gives you a better chance’ (M1)
‘Possibly, depends on how entrenched that company is in its ways’ (M3)
The interviews concluded that both genders thought having the diversity of women at board level was a good thing although concerns were raised that this could become a tick box exercise for the sake of board diversity. The Female FTSE Board Report believes this does occur, where some businesses have essentially ticked a box, disclosing data that women directors on FTSE boards receive shorter contracts than their male equivalent (women 3.3 years, men 6.6 years) (Vinnicombe, Atewologun and Battista, 2019).
The women respondents disagreed with Piacenza and Cartwright’s (2019) theory that women believe they should start their own company if they want to manage. The responses from the female respondents may be because, within their STEM industry, it would be more difficult to emulate what they do in terms of equipment and cost.
4.2.3. [bookmark: _Toc58149695]Glass ceiling barriers
The respondents were told that the glass ceiling is defined as invisible artificial barriers, sometimes generated by management that can limit the career advancement of employees, particularly women. They were asked if they believed if the glass ceiling is imagined or if there are there barriers that hamper women's professional progression.
F2 had not heard of the glass ceiling analogy but agreed ‘if it is just based solely just for male intention to be in management then I think that's wrong.’
The male respondents believed barriers did exist.
‘Some are obvious such as discrimination where a man gets promoted and the women is equally qualified’ (M3) 
M2 commented about his mother’s own personal experience. ‘…she has finally managed to progress, it has taken a lot more effort than my father has to progress.’
Whilst F1 was aware of the glass ceiling and thought that barriers did exist commented, ‘I think some of them are external, some of them are internal though in the sense I think women can create their own barriers as well as much as other people put them in their way.’ M3 thought that this was the case too.
F1 said in relation to the internal barriers, ‘I don't think all women are particularly ambitious to scale the higher echelons of a large company. I do put myself in that category. I think sometimes when you have had children you would rather spend time with your children and look after them and bring up a nice happy family than get paid a little bit more. Managing a team of people isn't attractive to everybody… you know the amount of work you have to put in and the amount of hours that have to be done to really succeed. Sometimes women choose not to do that because they would rather dedicate that time to their families or just to themselves.’
The interviews concluded that both genders believe barriers do exist, nonetheless, as Smith et al.’s (2012) research confirms some women reject the notion of progression. F1 fell into Smith et al.’s ‘Acceptance’ category who consciously acknowledged no desire to progress professionally any further.
4.2.4. [bookmark: _Toc58149696]Cultural and Society 
The respondents were asked if they thought if women in STEM fields face inequality and implied biases with hidden sexism and prejudice.
F2 had experienced this. ‘…in academia especially there is still that barrier and one of the men I worked with actually said women shouldn't be in science.’
Both genders believed it depended on the areas of STEM.
‘…computer science industry, which is STEM, yes. Engineering industry, yes. Chemistry, biology, again, in my experience of it is it tends to be more female led, especially well at the lower levels, at least not necessarily in the upper management.’ (M1)
M2 thought they did but believed things were changing ‘…I think the younger your employee base the less you’ll see of that.’
The respondents were asked if they thought STEM women faced a more difficult recruitment process than men. The female respondents had not experienced this in contrast to the male respondents who thought that women did. 
On questioning if women are overlooked for promotion because of their gender, M2 hoped this was no longer the case, with the other male respondents believing this does happen. On the contrary, the female respondents felt they had never been over looked for promotion because of their gender.
‘Not in my experience, though I think you probably have to be more prepared, and be able to defend your corner’ (F3)
Although F1 thought that ‘…women don't tend to put themselves forward for promotions with the same degree of confidence that men have’. 
The respondents were asked if this biasness is planned or deliberate against women getting into senior management.
The male respondents did not believe it was deliberate anymore, however M1 was divided in his opinion because of the statistics, ‘It feels too targeted not to be planned, but at the same time, I don't feel like it is.’
Two female respondents concluded the possibility of biasness particularly towards working women.
‘There is probably still some unconscious bias around married women in their 30's being offered senior roles. I would suspect around whether they are going to suddenly have babies. I even suspect people probably think like that but they probably don't say it out loud anymore’ (F1)
‘I do think that women with children or are of child bearing age can face discrimination, this possibly is conscious’ (F3)
The interviews confirmed that both genders believed that gender biasness exists in some instances. The women respondents felt that they had not experienced biasness in the workplace, concurring with González, Cortina and Rodríguez’s (2019) research where biasness is lessened when women have high levels of qualification; all the female respondents in this study had earned degrees. However, two of women respondents believed that discrimination exists, agreeing with González et al. that biasness rises for women with children.
4.2.5. [bookmark: _Toc58149697]Motivation and power
The genders’ views on if psychological makeup explained any gender gap in management concluded that managers should be confident.
However, a contradicting point of view from the genders was ‘there is still the impression that managers have to be assertive, in women I think this can transcend into aggressiveness which can be seen as an undesirable characteristic’ (F3), which opposed a more accepted male point of view ‘men are more aggressive and more assertive than women’ (M1).
Neither of the genders considered that men were better managers. Although M1 was ‘…sure some people consider that.’
On asking if women lack the drive or motivation to pursue leadership roles, both genders did feel that this could be true. M1, commenting on a female friends stated ‘My friend feels she doesn’t have the ability and it’s something I’ve noticed a lot with my female colleagues.’
F2 said in relation to women ‘… they probably feel that they haven't got the backing of management maybe to progress into those roles’ although F3 thought ‘somethings may be more important than a career in management’
All respondents commented that if they/female partner earned more money in the relationship this would not/does not cause tension in their relationship with the unmarried male respondents stating their partners did earn more than them, although M1 could see that it may be a problem for some men.
‘…men have stupid pride and when we grow up we are told we have to succeed and be the breadwinner which some people have problems adapting to when that is not the reality’ (M1)
Eagly, Johannesen-Schmidt and van Engen (2003) concluded that gender does not characterise an individual’s approach to managing which was the basis of the responses from the interviewees. The interviews concluded from both men and women that there is the perception that to manage, individual’s need to be assertive, although a line is drawn where women should not be aggressive, a trait that men can get away with (Elesser and Lever, 2011). The consensus amongst both genders was that women can lack drive or motivation to pursue leadership roles, which corresponds with Williams and Dempsey’s (2018) research that men believe this. However, the women in this research also agreed that this was the case; whilst this goes against theory, one female respondent acknowledged no desire to progress professionally any further, whilst another agreed not all women are interested in management.
4.2.6. [bookmark: _Toc58149698]Work-life integration
The respondents were ask if they if they/female partner wanted to progress their career to board level did they believe they had/would they give their partner their complete backing at home to permit this. All respondents had support/were supportive in this respect.
The respondents were asked if they thought senior positions were less accommodating when it came to a work-life balance, the majority of the respondents felt this was true. When asked to consider what difficulties come to mind when considering balancing work and life, the answers varied amongst the respondents.
I think childcare is probably the big one there and general stress levels’ (M2)
I think it is expected that you work much longer hours and that you are prepared to drop everything to whatever get anything over the line once you get to more senior levels and that obviously doesn't fit in with work-life balance (F1)
‘Senior roles are more demanding in time’ (M3)
When asked generally, who is responsible for family responsibilities/or the primary carer of children, most of the respondents stated that this falls to women. 
‘Women, without a doubt. I would like to think it is improving but if you have a sick child then it is likely the mother who will take time off from work’ (F3)
Men seem to struggle with the concept of being a stay at home dad a lot more than a woman does’ (M1)
Both genders believed that it takes women longer to make headway to senior management over those that do not take a career break. F2 also believed this could affect men as well as women, particularly in light of COVID-19 where ‘…if you are not at work you're not able to keep up with what's going on…’ Conversely M1 believed that the way COVID-19 had affected businesses could help primary carers, ‘…the shift to people working from home and the companies putting infrastructure in, …is going to allow more people to balance their lives a bit better which could potentially help, especially if someone is a primary carer.’
There was some agreement that if there were more part-time positions available in senior management, whilst it may be difficult to implement, would help solve the problem of women returning.
‘I think it would help. It may be more difficult as I would imagine board level positions require more time, longer days’ (M3)
‘Operationally it can work, it's slightly more difficult to organise, but it definitely can work’ (F1)
The results show that both genders consider that a woman who takes a career break experiences detriment to their careers supporting Cabrera’s (2009) study who established that employees who appear absence from the office face judgement in respect of their work and dedication, which backs up Guillaume and Pochic's (2008) research that career advancement is clearly connected to a person’s availability. Both genders believed that organisations who provided part-time positions could make this work operationally to retain working mothers, supporting Jones’s (2019) UK Government study that the availability of part-time positions is significant to aid women in sustaining their workplace position following motherhood.
4.2.7. [bookmark: _Toc58149699]Occupational Segregation and the gender pay gap.
The respondents were asked about whether occupational segregation, where men and women are not equally spread out across professions, was an issue.
The female respondents agreed it was.	
‘Yes, it comes back to gender stereotyping. Women should be able to do whatever role they want, but the same goes for men’ (F3)
The male respondents thought it less of an issue.
‘If there are simply less people applying, less genders applying for specific jobs then there is not much you can do’ (M2)
As to why the gender wage gap exists, both genders thought it was the life choices women make.
‘… it is because usually women are the primary care givers and they take a sacrifice in that sense and often end up behind. (M2)
‘…when my children were young I had to look for part-time positions… these positions were less well paid (F3)
Both genders believed it was historical but improving.
‘… men tend to be in charge of those sort of things and put themselves first for whatever reason… it’s closing but it’s still definitely there.’ (M1)
‘... historically men were in charge and it is only like now that women are saying we can do what men can do… it’s slow trying to remove the gender gap but it is happening’ (F2)
However the female respondents believed that men have more choice of career as a result of the position of power they have in society; with both genders believing that occupational segregation exists, accepting the reality of gender stereotyping.
‘…there are certain jobs that people feel only men can do’ (F2)
‘…there are certainly professions where men are not as welcome, you don’t hear of very many male midwives’ (M1)
The interviews had an overriding theme that both genders concluded that having children was detrimental to a women’s career prospects agreeing with Jones (2019) that the main barrier to women’s profession advancement results from a battle of balancing work and childcare. Both genders considered having children and being the primary carer increased the gender pay gap agreeing with Costa Dias, Joyce and Parodi’s (2018) research that after a woman’s first child is born they are affected negatively relatively quickly by the gender pay gap.
However, the interviews concluded that there still seems to be a stereotypical view of a belief that some professions are off limits, for both men and women, whilst gender specific positions are dying out the stereotype continues (Hendrees, 2019).
4.2.8. [bookmark: _Toc58149700]Mentoring, Sponsorship, and Networking
The respondents were asked if they thought women need recognition or coaching for them to realise their potential for them to climb the professional ladder. Both genders agreed this was a positive with F1 believing it would give women ‘…confidence to take the next step’ and M3 stated women ‘…should receive the same recognition that a man would receive’, with both genders agreeing that it was not just women that would benefit from coaching
Both genders agreed networking with would be beneficial with the female respondents determining that it should not be just networking with other women. And finally the female respondents were positive about the benefits of having a mentor for both genders.
The interviews concluded that both genders agreed coaching would give women confidence to progress with the overall consensus that both genders would benefit from this. Serrat (2017) agrees that coaching and mentoring is beneficial to employees and should be considered as vital in today’s workplace to motivate employees and develop leaders.
5. [bookmark: _Toc58149701]Conclusions and Recommendations
5.1. [bookmark: _Toc58149702]Limitations
[bookmark: _Toc449360794]The number of participants was significantly reduced from the original proposal of 20 for a number reasons. Firstly because of Covid-19, which resulted in the furlough of the researcher and the prospective participants during 2020. And secondly, a larger sample size would have produced too much data to allow the data to be analysed effectively within the time constraints of the research project.
Furthermore, whilst the sample gave a limited age range perspective, the focus of selection was the participants’ relevance to the research.
The sample selected were from one region of the country which may have limited the answers that may have been collected over a larger area. The pool of participants were selected from the researcher’s place of work and acknowledges that there is the possibility of biasness of answers given, although the researcher tried to ensure that the participants were not led in any answers and ensured that they understood they would remain anonymous.
The participants who took part provided rich, quality data which provided meaningful and relevant data to meet the aims and objectives of the research.
5.2. [bookmark: _Toc58149703]Conclusion
This research aimed to build on current research that the glass ceiling still exists and to highlight if men and women within a STEM organisation perceive differently the barriers women experience in advancing in management. The respondents to this study contributed rich data achieving the research aims and objectives.
The research has sought to discover why the genders in STEM believe the glass ceiling exists today and if it means different things to both genders as to why women are not progressing from the ‘frozen middle’ of middle management positions. The research sought to determine if the causes of these barriers experienced by women getting into senior management were down to: discrimination where women are overlooked on promotion, stereotyping of gender and gender roles – where the differences between men and women’s personality leadership traits and confidence leads to occupational segregation, the gender pay gap – where men can still earn more than a women for doing the same job, and family responsibilities and forced absences due to women being primary carers.
General theoretical literature on this subject concurs that the glass ceiling exists but is inconclusive as to why and is generally reported from a woman’s viewpoint. The research aimed to discover the perception of the genders within a STEM organisation as to the barriers women face in progressing their careers.
The major finding of the qualitative analysis of one-to-one interviews with STEM personnel supported that both genders believe the barriers for women who want professional advancement exist, but perceived these barriers differently in some instances. However, overall, both genders were agreement that these barriers are present, with both genders believing the situation for women is improving.
Firstly, the interviews established that is entrenched from an early age that women will be the primary carers of children. Both genders agreed that women who are primary carers of children are penalised career wise to the detriment of progressing their careers and by having children also negatively contributes financially, adding to the gender pay gap and concluded that caring for children becomes challenging trying to create a work-life balance. This supports current literature, a Government report on STEM women confirms that childcare falls mainly to women, supporting the stereotypical understanding of women’s responsibilities (Science and Technology Committee, 2014). The interviews presented that both genders believe to succeed in senior management there is the expectation of working longer hours which in turn impacts on a work-life balance, both genders agreed that this balance was important. This agrees with Sax (2001) who argues that balancing work and life is one of the most significant barriers STEM women encounter. Ball (2015) considers that, in particular, STEM women find it problematic to come back after being away for a period of time as science can quickly change making it challenging for resuming staff to understand new methods, concepts and apparatus. And Skolnik (2015) identifies that the pressures of being a mother and primary carer of children can be overwhelming when working in a field that changes quickly. This may question a woman’s commitment when the work ethos of long hours is expected; the Science and Technology Committee (2014) report revealed that this handicaps women with childcare obligations for a large part of their professional life. This supports Blau and Kahn’s (2017) research where employers may discriminate against mothers. Blau and Kahn indicate that this is based on the perception of the output of women with children and those without. Both genders agreed that a break in career for women was detrimental, this research supports Ball’s (2015) study who suggests that women who take a break from work to raise children have their careers unduly impacted, and is the foremost reason as to why women are underrepresented in senior management roles. 
Secondly, the interviews established that both genders believe that barriers do exist for women trying to get into senior management and an ‘old boys’ network still exists today. In the context of popular culture, this equates to a special relationship that connects associates in business where individuals support each other for their own professional benefit (Dictionary.com, 2020). This agrees with Cullen and Perez-Truglia’s (2020) research who found that male workers with a male boss were advanced quicker than their female counterparts. Cullen and Perez-Truglia’s research establishes that ‘social capital’ exchanges between men works to men’s advantage to advance their careers to senior management. Whilst this is discriminatory, unproductive, and can adversely affect an organisation’s finances (Hsieh et al., 2019), the results of this research were inconclusive as to whether this biasness towards the promotion of women was planned or unconscious. Cullen and Perez-Truglia (2020) continue any benefit these male employees enjoy is probably not automatic discrimination against women. This research concludes that both genders agree the higher up the corporate ladder you go the number of STEM women in senior positions declines, which agrees with Clark-Blickenstaff’s (2005) research which also highlights the reality of the representation of a ‘leaky pipeline’ in the fact that the number of STEM women declines the further up the professional ladder you go due women leaving this line of work. Both genders believed that having prominent female role models could address this and advocating prominent STEM women is crucial to achieving gender equality and challenging the attitude that STEM professions remain a man’s specialism. However, the research confirmed that some women consciously decide this is not a route they wish to take. A female respondent confirmed that career development does not necessarily mean all women want management positions, and a better work-life balance can be achieved without this goal. This agrees with Brockmann et al. (2018) that when it comes to senior management, some women are less happy with the balance of work-life these positions bring than men are.
Thirdly, the women interviewed believed that if they want to progress their careers in management they would be able to do this without starting their own companies, whereas the men thought otherwise. It was suggested that women who want to manage should start their own business (Piacenza and Cartwright, 2019). Mattis (2004) concurred women who work for companies who fail to recognise their employees’ achievement and an absence of promotional opportunities exist are more likely to be become entrepreneurs. However, recorded in this research, the women interviewed did not believe this was the case, whilst Kuschel et al. (2020) confirm that there is an evident lack of STEM women entrepreneurs, the results of this research could be due to the sector that the respondents work in; the cost of equipping a research laboratory would cost considerably more than hiring office space, making it more difficult to become a consultant in this sector.
Fourthly, both genders established that gender does not necessarily dictate how a person manages, but the perception exists that managers need to be assertive with this trait being connected to masculinity. The male respondents reported they were more likely to be pushed towards being ambitious in their careers as an essential part of their lives. 
An unexpected perspective was not only the men respondents but also the female respondents agreed that women can lack drive or motivation. The Institute of Leadership & Management (ILM) suggest a lack of motivation in women is down to lack of confidence (ILM, 2011). The ILM report reveals that this trait lends itself to women not pushing themselves forward, which ultimately limits their career options; and with fierce competition for senior management jobs, women’s self-doubt is a barrier when applying for more demanding positions. Nonetheless, Sealy and Harman’s (2017) research reveals that women are ambitious and that ambition and motivation are different. Their study determines that women become unmotivated when organisations cannot satisfy their aspirations for progression. The interviews concluded that both genders agreed that organisations should support employee development and that women would benefit from help to aid career progression and agreed that coaching and sponsorship would not only benefit women but would also be of value to men.
Finally, whilst the interviews confirmed that both genders believed that gender biasness exists; this lessoned with higher levels of qualifications, consistent with women respondents experiences. The results from the interviews confirmed that both genders believe girls should be given more encouragement in school to take up STEM subjects to prevent the underrepresentation of women in the workplace in these areas. This concurs with current literature that more effort needs to be put into making STEM subjects appear gender neutral, the natural place to start would be in schools. Skolnik (2015) concludes that supportive tutors help girls continue their STEM studies, the respondents agreed that teachers giving encouragement was a positive influence in making their study choices. The interviews determined that occupational segregation was an issue to both genders, even though both genders agreed that gender imbalance was acceptable in some occupations, holding the stereotypical view that some professions should not be consider by either genders. Current theory suggests that cultural differences and gender stereotyping still plays a major part as to why boys outnumber girls in STEM subjects (O’Dea et al., 2018). This research did not agree completely with this view; the STEM respondents in this research specialised in chemistry, who suggested that the gender gap was lesser in this subject than in some other STEM subjects. This agrees with Skolnik’s (2015) research that the STEM subject of chemistry is studied just about equally between the genders.
5.3. [bookmark: _Toc58149704]Recommendations
Based on these conclusions, the following recommendations are proposed:
Recommendation 1: The research concluded that both genders believe that women who have primary care responsibilities for children are penalised professional if they want to pursue a career into senior management. Whilst the research was inconclusive as to the barriers to solve this, to better understand the implications of these results a recommendation for future directions of study could determine the effects of STEM women who have children and want further their career but do not do so and the professional, personal and economic cost on these women and the wider implications on the workforce and organisations as a whole with the absence of these women in senior management.
Recommendation 2: Practitioners should consider how to get more girls into studying STEM subjects, and particularly at a higher level. Both genders believed that it is important to have gender balance in STEM industries to facilitate different viewpoints. The higher the education women achieve can lessen the discrimination within the workplace, this research has shown that the women in this study who furthered their studies to degree level have experienced less discrimination in their professional careers.
Recommendation 3: A recommendation is for practitioners to consider how to have more high profile STEM women prominent in the media so it is considered the norm. The results suggest that both genders believe positive female role models are important for women determined to progress professionally. Carsten Conner, Perin and Pettit (2018) agree that girls who are able to work together with strong women scientists who can communicate the accessibility of STEM to girls can facilitate the notion that science is a suitable profession for girls to pursue. This research is in agreement with current literature that young women can relate to STEM role models who are experts in their field (Carsten Conner and Danielson, 2016). How the general public view STEM today is largely inaccurate which is reinforced by mainstream science programmes which are still dominated by men (Brian Cox, David Attenborough). Heads of business have the influence to transform mind-sets by establishing good practice by identifying the importance of diversity and recognising gender equality (Pietrangelo, 2020).
Recommendation 4: Both genders agreed that mentors can be beneficial for career progression and further research is suggested to determine the relationship between STEM women who receive mentoring as opposed to those who do not. Mentors can help grow a person’s confidence and improve how they communicate ideas which can develop their leadership abilities. Mentoring is not only of benefit to STEM employees but employers offering mentoring programmes can support employees’ personal growth, promoting employee engagement resulting in motivated and skilled personnel (Baxter and Waldock, 2012).
5.4. [bookmark: _Toc58149705]Final thoughts
The theoretical implication of this research puts forward that both genders believe the barriers the glass ceiling imposes on women need to be re-examined in order to appreciate these barriers STEM women face with their professional progression and how these barriers can be broken down and removed. Overall, the results from this research determined that both genders do not have dissimilar views in respect to the barriers women face. This study has contributed to the existing literature by confirming that both genders believe women are impeded in progressing their career, and one of the major hurdles that women face is by being primary carers of children; this is something that all employers should be addressing. These results add value to previous studies by showing that although barriers do exist for women, both genders believe things are improving; this is promising for future generations.
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STEM
· How were you are steered through your subject choices at school?
· Why do you think girls have a tendency to believe that STEM subjects are not their best subjects?
· How can STEM subjects be seen as gender neutral?
· Why did you choose a career in a STEM organisation?
The importance of women in STEM
· Does it matter if women are underrepresented in the STEM workplaces? Why do you say that?
· What qualities do you think STEM women bring to organisations?
Women in the boardroom
· What do you think about the relevance today of following quote from 1973 “think manager - think male”.
· Do you think that having women on company boards would perform better than all male boards? What do you think the difference would be?
· It has been said that if women want to manage they should consider starting their own business over management in a recognised organisation? What are your thoughts on this?
Glass ceiling barriers
The ‘glass ceiling’ is defined as ‘invisible artificial barriers sometimes generated by management) that can limit the career advancement of employees, particularly women’
· In your opinion, is the glass ceiling imagined or are there are barriers that hamper women’s professional progression?
Cultural and Societal Factors
· (M) Do you think women in STEM fields face inequality and implied biases with hidden sexism and prejudice? Do you think STEM women face a more difficult recruitment process than men? Why do you say that?
· (F) As a woman in STEM, have you faced inequality or implied biases with hidden sexism and prejudice? Do you think you have faced a more difficult recruitment process than men? Why do you say that?
· (F) Do you think women are overlooked for promotion because of their gender? Do you think you have ever been overlooked for promotion because of your gender?
· (M) Do you think women are overlooked for promotion because of their gender?
· Would you say biasness is planned or deliberate against women getting into senior management?
Motivation and Power
· Would you say psychological makeup explains the gender gap in senior management? What would you say the main differences are between genders?
· Are men considered better managers? Why is that?
· Are women are naturally more risk adverse? Why is that?
· Do women lack the drive or motivation to pursue leadership roles? Why is that?
· (F) If you earn / were to earn more money than your partner do think this would / does cause tension in your relationship
· (M) If your partner earns / were to earn more money than you do think this would / does cause tension in your relationship
Work-Life Integration 
· (F) If you wanted to progress your career to board level, do you believe you have your partner’s complete backing at home to permit this?
· (M) If you have / had a partner that wanted to progress their career to board level, would they have your complete backing to permit this?
· Can you tell me if you think senior positions are less accommodating when it comes to work-life balance? What difficulties come to mind when considering balancing work and life?
· In your opinion, who, generally, is responsible for family responsibilities / or the primary carer of children? Why do you think this is?
· Can you tell me if you think that it takes women longer to make headway to senior management over those that do not take a career break? Do you think a career break will hamper a women’s advancement to board level?
· Do you think if there were more part-time positions available in senior management within STEM organisations this would solve the problem? Operationally, do you think this would this work?
Occupational Segregation and the gender pay gap.
· Do you consider occupational segregation, where men and women are not equally spread out across professions, an issue? Tell me in what ways.
· Why do you think the gender wage gap exists?
· Do men have more choice as a result of the position of power they have in society?
· Are men better at negotiating pay? Have you ever asked for a pay rise? What was the outcome?
· Do you think women are steered in the direction of positions of assisting roles rather than management? How could this be addressed?
· What are your thoughts that getting more girls into studying STEM is the resolution to the gender gap or the difficulties in progression women face. 
Mentorship, Sponsorship, and Networking
· Do you think women need recognition or coaching for them to realise their potential for them to climb the professional ladder?
· What are your thoughts on networking for women to boost their career paths?
· Would women benefit from having a mentor? Should this be male or female? What are your career aspirations?
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