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[Gender equality in stem fields( M7X02281 / PCET7001
 This assignment is based on the challenges of gender equality in Science, Technology, Engineering and Mathematics (STEM) in the education and employment fields. As this is my area of interest, it is a subject that affects me as a woman in that field and therefore this paper critically looks at the challenges that women in the STEM fields face, what is being done globally by organisations and governments to tackle those challenges and also looks at some of the initiatives that the UK government particularly in England has taken towards the subject.  




GENDER EQUALITY IN STEM FIELDS

Introduction
Gender describes and contrasts what women and men, girls and boys are expected by society to be and do in reference to their roles, responsibilities, rights and obligations (EAC, 2012). According to  United Nations Children’s Fund (UNICEF) gender equality is when women and men, boys and girls enjoy the same privileges, means, opportunities and protections, however when one  group in a society is seen as having more rights than the other, then inequality is said to exist (UNICEF, 2017). In education, gender equality has been defined as the right to education (same access and engagement), the rights within education (educational environments, procedures and outcomes that are gender-awareness oriented) and rights through education (significant education outcomes that connect the quality of education with wider processes of gender justice) (Ramya, 2005).  At  a global level a number of countries have dramatically narrowed the gender gaps in education and employment forces, however as they move forward in closing these differences, other gaps become noticeable such as women’s participation in Science, Technology, Engineering and Mathematics (STEM) fields (Munoz-Boudet, 2017).
The Importance of gender equality in STEM 
There is strong evidence that points to engineering and technology as essential conditions for economic and industrial growth and development of every country especially in the 21st century where technology progresses much more rapidly and faces new and critical challenges almost on a daily basis (Madara & Cherotich, 2016). This therefore calls for the engineering education to evolve in order to 	effectively train a diverse workforce of engineers to tackle these challenges (Madara & Cherotich, 2016). Reducing the gender gap in STEM education areas could aid in reducing the skills gap, promote employment and productivity of women and reduce occupational segregation, and in turn foster economic growth through both higher productivity and increased labour market activity (EIGE, 2018). The European Institute for Gender Equality ascertains that increasing women’s participation in STEM subjects will lead to an increase in GDP by €610- €820 billion by 2050, an increase in employment by 850,000 to 1,200,000 depending on the number of women who will complete their STEM studies by 2050 ( (EIGE, 2018). Not closing the gender gap therefore means that world economies are missing out on women’s talents and contributions hence they will not perform as effectively as they should if they were benefiting from an equal workforce from both men and women (Munoz-Boudet, 2017).
The Issues in STEM fields:
1. Gender Stereotypes and Biased Attitudes
[bookmark: _GoBack] Globally, women are believed to be misrepresented in STEM subjects starting in graduate studies, with a ‘’leaky pipe’’ of career development, so that as the level of status and responsibility increases, women become rarer (UNESCO, Gender and Science: Improving Measurement of Gender Equality In STEM, 2017). While there are a number of explanations and much anecdotal evidence as to why there is a misrepresentation of women in STEM subjects, there is still little hard facts on the subject (UNESCO, Gender and Science: Improving Measurement of Gender Equality In STEM, 2017). In its 2017 report on Gender Inequality in Education, UNESCO highlighted gender stereotypes and biased attitudes as some of the factors that affect the quality of the learning experience for female students thereby limiting their education choices (UNESCO, New UNESCO report sheds light on gender inequality in STEM education, 2017). There are some who argue that this is a pipeline issue which can resolve itself over time if we can interest more young girls in STEM subjects, however there are new studies that point towards gender bias as a force that is driving women away from STEM fields, and this bias plays out differently depending on a woman’s race or ethnicity (Williams, 2015) . 
Some of the biases that women in STEM fields reported include having to prove themselves over and over again with their expertise questioned and successes disregarded, with black women considerably more likely to report having to deal with this bias than other women (Williams, 2015). A study of women who graduated in STEM subjects in the 1970s through the early 1990s and planned to delay marriage and limit the number of children they wanted so that they could focus on their careers found that they did not get the same employment opportunities in STEM as men (Kelley, 2016). This is not very far from recent findings which revealed that when professional women have children they find their commitment and competences being questioned as reported by nearly two thirds of scientists with children, across all races and ethnic groups (Williams, 2015). For other women, working in male dominated environments has proven to be challenging with some of them reporting having to face hurdles of sexism and harassment, being expected to embody typically masculine qualities yet remain feminine at the same time, leading to some women leaving their jobs rather than fit in, taking their talents with them (Pearson, 2016). 
Gender bias has been shown to fuel conflict between different generations of women in STEM fields that are predominantly male, for example women who have been isolated earlier on in their careers often distance themselves from other women, and some women reported having been made to feel like they had to compete for ‘’the woman’s spot’’ with their female colleagues (Williams, 2015). There is strong evidence that points to ingrained biases starting at a very young age and becoming more pronounced as girls move through school and enter into the work environment (Munoz-Boudet, 2017). 
2. Social, Cultural and Gender Norms
Social, cultural and gender norms have been shown to influence the way girls and boys are brought up, learn and interact with parents, family, friends and teachers and the wider community, and their influences are a powerful tool in shaping their identity, beliefs, choices and behaviour (Munoz-Boudet, 2017). Poverty, geographical isolation, disability, early marriage and pregnancy, gender based violence, and traditional attitudes about the role and status of women in society are amongst the barriers that stand in the way of women and young girls fully exercising their right to participate in, complete and benefit from education (EAC, 2012). Girls are often brought up to believe that STEM subjects are ‘masculine’ topics and that female ability in STEM is inherently inferior to that of males and such beliefs undermine girls’ confidence, interest and willingness to participate in STEM subjects (Madara & Cherotich, 2016).
Statistics
UNESCO has reported that in higher education only 35 per cent of all students enrolled in STEM subjects are female and only 28 per cent of all world researchers are women (UNESCO, New UNESCO report sheds light on gender inequality in STEM education, 2017). Even though there are also boys who still have limited or no access at all to good education, girls still remain the most disadvantaged in comparison with 16 million girls globally believed to never being able to set foot in a classroom in their lifetime (UNESCO, Gender Equality In Education, 2014). Research shows that women perform 60 per cent of the world’s work, and produce 50 per cent of the food, yet they earn 10 per cent of the income and own 1per cent of the property, and in education, and it is for such reasons that the United Nations Educational, Scientific and Cultural Organisation (UNESCO) has set gender equality as one of its global priorities (RGS, 2015).
The Gender Equality paradox
There is a new line of study which explores a strange gender equality paradox: fewer women in developed countries go after STEM degrees compared to those in developing countries where despite greater gender inequality, the women are found to be more attracted to STEM fields (Perry, 2018). Psychologists Gijsbert Stoet, at Leeds Beckett University, and David Geary, at the University of Missouri, suggest that this paradox could be due to the fact that women in countries with higher gender inequality are seeking the most direct possible way to financial freedom, which often leads through STEM professions, whereas those in wealthier countries have exposure to greater economic opportunities, hence the ability to make choices based on factors beyond mere economics (Khazan, 2018). It is believed by some that countries that empower women also indirectly empower them to choose whatever career path they would enjoy most and be best at (Khazan, 2018).Test scores across 67 countries have shown that girls performed about as well or better than boys did in most countries, and in almost all countries if the girls had chosen to enrol in maths and science, they would have been able to achieve college –level in both subjects (Perry, 2018).Professor Stoet and Geary’s study also revealed that most boys chose science as their best subject whereas  girls showed better  preference and performance in reading comprehension though their abilities in science paralleled or excelled that of boys (Khazan, 2018).These findings lead to the conclusion that people tend to choose professions which require skills they are good at, and girls are no exceptions, choosing to enter fields where reading comprehension is of greater importance (Perry, 2018). 
Initiatives to tackle gender inequality in STEM Fields at a global scale
In order to tackle gender gaps in STEM fields, UNESCO has called upon education systems and schools to come up with strategies that will help girls and women understand that gender stereotypes are artificial constructs and that the doors to studies and careers in STEM fields are open to them as much as they are to boys and men (UNESCO, New UNESCO report sheds light on gender inequality in STEM education, 2017). Suggestions have been made for teachers to create learning content, resources, assessment methods and tools, a learning environment and socialisation processes that promote girls’ participation in STEM subjects (UNESCO, Gender and Science: Improving Measurement of Gender Equality In STEM, 2017). 
Scientific research is believed to play a key role in monitoring relevant trends in Sustainable Development Goals areas such as climate change, health, energy, water and sanitisation, food security and global climate change over the next 15 years (Sophia, 2015).Despite women being responsible for producing 50 per cent of the world food through agriculture, hence being affected by droughts, floods and other climate change related events, climate- change related sectors of  science remain some of the areas where women are underrepresented and underrated as skilled workers/ professionals or decision makers (Sophia, 2015). Encouraging women to participate in research projects, designing and executing plans, interpreting decisions and monitoring results in such important areas as climate change could help close the gap in gender inequality, hence creating better economic prospects for women and their families, and also promoting gender equality in incomes since STEM occupations generally pay more (UNESCO, Gender and Science: crosscutting Issues, 2017). In developed countries, making role models available to girls, the introduction of inclusive language in the classroom, non- stereotyping role models and making information on STEM workplaces available has been shown to help build girls’ confidence in studying STEM subjects (Munoz-Boudet, 2017).
Some of the initiatives being implemented across the globe include UNESCO and L’ O real  Corporate Foundation programmes such as the For Women programme which promotes women in science by recognising women researchers and providing them with ways to continue being committed to their work in science; The Elsevier Foundation Awards for Early-Career Women Scientists in the Developing World which is designed to promote and recognise the achievements and contributions of women scientists in the early stages of their careers , the objective being to create role models for young girls to follow and identify with (UNESCO, Gender and Science: Improving Measurement of Gender Equality In STEM, 2017). UNESCO has recommended that a gender viewpoint be applied to Science, Technology and Innovation policy making ensuring that the perspectives of women scientists and women knowledge holders, including women who hold native and conventional knowledge are incorporated into decision making and addressing of challenges in sustainable and impartial development (UNESCO, Gender and Science: Promoting Women's participation in policy making processes, 2014). Furthermore GenderSITE, an international campaign is specifically targeting policy makers with the objective of raising awareness on the gender and Science, Innovation and Technology and Engineering (SITE) aspects of development (UNESCO, Gender and Science: Promoting Women's participation in policy making processes, 2014). 
The UK government initiatives and recommendations
The United Kingdom government has recognised the need to review its policies in the Post Compulsory Education and Training sector in order to comply with the UNESCO recommendations (GOV.UK, 2015). One of the initiatives by the UK government is the Your Life campaign which is a 3-year campaign aimed at equipping young people and especially women in the UK with the necessary maths and science skills to succeed in the current competitive global market, changing the way young people view maths and science subjects by raising awareness of the many career paths that studying these subjects can lead to and also encouraging employers to recruit a diversified work force (GOV.UK, 2015). 
In 2004 the UK government developed a strategy for women in Science, Engineering and Technology (SET) that resulted in the establishment of the UK Resource Centre for Women in SET (UKRC) with the objectives to review and develop a recognition scheme for ‘’good SET employers’’, promote and share good employment practice for women in SET, maintain and distribute UK gender statistics, develop and maintain a database of expert women in SET and systemize the work of women in SET organisations (Mills, Franzway, Gill, & Sharp, 2014). Initially the UKRC received funding from the Department for Trade and Industry and was established as part of Bradford College in partnership with the University of Cambridge, The Open University and Sheffield- Hallam University, however between 2008 and 2011 it received further funding from the government to expand its work in Wales and Scotland and this  involved developing extensive on line resources, a number of programmes working with both organisations and individual women, activities that provided information on gender-equity policies and practice  to employers and organisations (Mills, Franzway, Gill, & Sharp, 2014).  In 2011 the government unfortunately reduced the UKRC funding and stopped it completely in 2012 due to extensive budget cuts following the global financial crisis (Mills, Franzway, Gill, & Sharp, 2014).
 The Department for Business Innovation and Skills (BIS), provides funding to projects such as  the Sciencewise Expert Resource for Public Dialogue in Science and Innovation which provides a two-way communication between policy makers, scientists, the public or both and provides a comprehensive online source of information, advice and guidance, and a wide range of support services for policy makers, people involved in science and technology, and the public (GOV.UK, 2015). BIS’s work though tends to focus more on promoting STEM careers rather than specifically targeting increasing diversity (Parliament, 2016). 
Schools, Further and Higher Education in the UK
In order to support teachers and professionals in Higher Education and Further Education Institutions with ideas to attract, support and retain female staff and students in STEM disciplines, the UKRC designed a guidance booklet based on key material from workshops,  which provides an overview of statistics, proposals and questions that are thought-provoking (UKRC, 2010). 
In response to the debate held in January 2016 on feminism in the school curriculum, the UK government in England is providing £6.3 million per annum to STEMNET to run a number of programmes that are aimed at children of all ages such as the STEM Ambassadors programme – a resource for teachers and others engaging with young people inside and out of the classroom (Parliament, 2016). The government is also investing £67 million in training teachers in maths and physics, awarding bursaries and scholarships to attract top STEM graduates into teaching, and providing support for maths and science teachers through the National Science Learning Network ( (Parliament, 2016). 
Conclusion
There are some women in the engineering fields  who feel that our focus should not be about having more girls or women in STEM fields, and also that talking more about gender imbalance can contribute to making girls sceptical and disengaged where STEM subjects are concerned and therefore suggest that what is needed is a greater diversity of thinking and the putting together of the best creative and scientific ideas to find the best solutions such as more creating apprenticeships, diverse courses, and returnships (Hackitt, 2018). The conclusion reached by many however is that improving the participation and position of girls and women in STEM subjects and or fields can benefit the future productivity, career ambitions and lifetime earnings of women in the UK and many other economies across the globe, and it is the duty of educators, parents, decision and policy makers, governments to ensure that environments with policies and practices that support female students and staff are created  (UKRC, 2010). The economic benefits of promoting gender equality in STEM are undeniable and therefore it is necessary to continue to address this subject at a global and national level (EIGE, 2018).
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