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Introduction

[bookmark: _GoBack]The definition of community is varied; Oxford Dictionaries (2018) describe a community as a group of people who have similar beliefs, interests and values or a group of people sharing the same geographical location. There are two different types of communities, homogeneous and heterogeneous. The members of homogeneous communities share a singular common interest, such as living in the same location, whereas members of a heterogeneous community may share a variety of interests. (Gans, 1961). A community formed purely from a group of people living in close-proximity can form a mixing pot of sorts, where members of the community can be of different races, genders, and religion. Communities can lead to the creation of a kind of vacuum in which the individuality of an individual within the group is lost as they seek to conform to the societal norms of the community to be accepted. 

Over time, social divisions may develop in a community. Social divisions categorise members of the community and place them in a hierarchy within the community; these are typically based on certain characteristics of the individual, e.g. age, gender, class, and race. For example, in many cultures, elder members of the community are to be held in high regard and treated with the utmost respect. Social divisions can also lead to negative outcomes for members with certain characteristics; the gender pay gap is a good example of this (Woolcock and Nyanan, 2000). Boffey (2017) collected data from the UK which showed that 78% of companies are unfairly paying males a higher salary than females. Social divisions within a community may also define the role of certain members based on their presenting characteristics, for example, in most societies women are typically given the role of a carer or ‘housewife’. The UK is no different in this regard, the Gender Equality Index (2018) found that the UK has not made any progress to improve gender equality, with 1 in every 3 men taking part in household chores compared to every 8 in 10 women. 

As a community has such an impact on how gender roles are portrayed and how male and female members must act to conform within society to be accepted, individuals within a community must strive for equality to improve the lives of all members within. By encouraging females to study STEM subjects, we can help stop these gender stereotypes, which will allow economic growth and greater career opportunities within a community (Eckett and Mconnell-Ginet, 1992). 



Science, Technology, Engineering and Mathematics

What is STEM?

STEM is an acronym for Science, Technology, Engineering and Maths and involves subjects such as biology, chemistry, computer sciences, design and technology and health and environmental sciences (STEM, 2018). These disciplines help students apply problem-solving skills, technical skills, analytical skills and communication skills to the real world. Scientific and Technological advancements in the 21st-century have caused an increase in the demand for highly skilled individuals, and students who possess these skills are therefore favoured by employers. The knowledge these students gain through their academic and corporate careers in a STEM field will be required to face the challenges of 21st-century globalisation (STEMforkids, 2018).

Why is STEM Important?

STEM subjects are important to stay current and up to date in the technologically advanced age we now live in. Wales is already struggling to encourage young males to study STEM subjects; however, it is a much greater challenge to get young females interested in these subjects. There is an increasing need to encourage young females to become interested in STEM subjects, not only to receive the same opportunities as males in finding a well-paid and highly rewarding job, but also to fill important roles in advancing our society. The salary for STEM-related careers is typically 26% higher than non-STEM careers and there are plenty of roles for female graduates of STEM to fill (Gjerose, 2018). IDTech (2017) highlighted this, stating that 2.4 million STEM jobs are left unfilled; an issue that could easily be addressed by encouraging females to study towards a STEM-related career, currently only 25% of females are graduating with a degree in a STEM subject. 

The disparity between the ratio of males and females in STEM is exceptionally large and a variety of factors have contributed to this, i.e. discouragement, stereotyping and gender equality (STEM, 2018). Gender roles are a major challenge within education, a study by the European Institute for Gender Equality (EIGE) (2017) found that traditionally students choose subjects which are complacent with their gender. The study found that 87.5% of the computing services was dominated by men accompanying engineering with 81.1% of employees being male. This was then compared to 81.6% of females working in social services and 74.4% working in healthcare related roles. The OECD (2016) supported the EIGE’s finding, identifying that the lack of females studying STEM-related subjects has formed from gender stereotypes. 

What is Already in Place?

STEM Cymru (2012) created a non-profit educational charity, Engineering Education Scheme Wales (EESW) which encourages students to study engineering at college or university. The EESW runs workshops aimed at 12 to 16-year olds at Gower college to encourage participation in STEM subjects. This programme also involves taking the children to Universities where they are given a chance to learn more about engineering as a possible career path.

The Welsh government (2012) budgeted an extra 5.7 million pounds to encourage students across Wales to undertake STEM subjects in their academic careers. An offspring of this movement was the Trio Sci Cymru (TSC) programme. The TSC programme was created by the Welsh Government’s National Science Academy in collaboration with Cardiff University and Swansea University to immerse 5, 600 key-stage 3 pupils into enriching STEM projects. The programme aims to encourage students to study STEM-related subjects from GCSE level onwards. TSC hopes to provide highly-sought after knowledge and skills to students to further their academic and corporate careers in STEM. Finance Secretary Mark Drakeford supports this and has stated that he believes the UK needs a skilled workforce to cope with the increasing advancements of technology today. 

The WISE campaign (2018) is working to engage female students in STEM careers and to improve the gender balance in education and businesses. WISE works with businesses and organisations to help them improve their male to female employee ratio and aim to get one million women working in STEM occupations by 2020. Despite the efforts of the campaign the participation of females in STEM subjects has not made significant progress. 

Statistics and Analysis

To investigate whether there is a need to encourage female students to study STEM-related degrees in Swansea University, we collected data from publications from the Higher Education Statistics Agency (HESA) )(2018) and the Women into Science and Education (WISE) campaign (2018). From the HESA dataset we collected data for students studying individual STEM subjects at Swansea University, and from the WISE campaign publications we collected data on the percentage of male and female students studying STEM subjects at all universities across the UK which we later used for comparison. To decide which courses offered by Swansea University were considered STEM subjects we checked whether the course titles from the data we collected were included in an exhaustive list of STEM subjects (TopUniversities, 2017). The plots shown in Figures 1, 2, and 3 were generated from this data using plot.ly (Plotly, 2018). The data collected can be seen in Appendix 1, and larger versions of the graphs in Appendix 2. 

Figure 1 shows the percentage of male and female students studying STEM subjects at Swansea University. The graph shows that Medical Pharmacology, Psychology and Criminology and Psychology attract the most female students with only 21-24% of males studying these subjects. Medical Biochemistry and Biochemistry are the most gender equal subjects 50% of male and female students. Aerospace Engineering and Mechanical Engineering have the lowest percentage of female students with 91-92% of male dominance in these subjects. 
[image: Screenshot_103.png]
Figure 1. Graph displaying percentage of male and female students by subject in Swansea University, 2018.

From the graph we can assert that females who choose to study a STEM-related degree at Swansea University tend to dominate or have equal representation in Biology or Chemistry related subjects. We expected the high female participation in Biochemistry, Medical Pharmacology and Biology to continue in Medical Engineering as it is a biologically inspired Engineering field, but we were surprised to see that male students still dominate this subject. The reasoning behind this would be an interesting avenue to explore.

To get a better understanding of whether Swansea University was doing well in encouraging female students to study STEM-related subjects we wanted to compare the results we acquired to statistics relating to the rest of the UK. Unfortunately, we were unable to retrieve data for the individual subjects we acquired data on in the Figure 1. for the rest of the universities in the UK. To be able to make this comparison, we aggregated the individual subject data into their STEM field, i.e. Science, Technology, Engineering and Mathematics. A graph displaying the aggregated data, for the percentage of male and female students by STEM field in Swansea University and all universities in the UK can be seen in Figure 2. and Figure 3. respectively. 
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Figures 2 and 3. Graphs displaying percentage of male and female students by STEM field in Swansea University (left, 2018) and across all universities in the UK (right, 2017).

Comparing Figure 2. and Figure 3. we can see that Swansea University has a higher female participation in the Engineering field compared to the rest of the UK but does slightly worse in Mathematics and Technology. For Science, Swansea University has a more equal balance in students of both genders.
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Appendices 

Appendix 1

	Type
	University Name
	Course Name
	Male %
	Female %

	Science
	Swansea University
	Biology
	56
	44

	Science
	Swansea University
	Genetics
	39
	61

	Science
	Swansea University
	Medical Genetics
	39
	61

	Science
	Swansea University
	Chemistry
	43
	57

	Science
	Swansea University
	Biochemistry
	50
	50

	Science
	Swansea University
	Biochemistry and Genetics
	39
	61

	Science
	Swansea University
	Medical Biochemistry
	50
	50

	Science
	Swansea University
	Medical Pharmacology
	21
	79

	Science
	Swansea University
	Applied Medical Science
	N/A
	N/A

	Science
	Swansea University
	Marine Biology
	49
	51

	Science
	Swansea University
	Zoology
	38
	62

	Science
	Swansea University
	Psychology
	22
	78

	Science
	Swansea University
	Criminology and Psychology
	24
	76

	Science
	Swansea University
	Physics
	84
	16

	Science
	Swansea University
	Physics with Particle Physics and Cosmology
	84
	16

	Science
	Swansea University
	Theoretical Physics
	84
	16

	Technology
	Swansea University
	Computer Science
	87
	13

	Engineering
	Swansea University
	Applied Software Engineering
	N/A
	N/A

	Engineering
	Swansea University
	Software Engineering
	88
	12

	Engineering
	Swansea University
	Aerospace Engineering
	91
	9

	Engineering
	Swansea University
	Chemical Engineering
	74
	26

	Engineering
	Swansea University
	Civil Engineering
	83
	17

	Engineering
	Swansea University
	Electronic and Electrical Engineering
	89
	11

	Engineering
	Swansea University
	Materials Science and Engineering
	77
	23

	Engineering
	Swansea University
	Mechanical Engineering
	92
	8

	Engineering
	Swansea University
	Medical Engineering
	84
	16

	Mathematics
	Swansea University
	Actuarial Science
	61
	39

	Mathematics
	Swansea University
	Applied Mathematics
	69
	31

	Mathematics
	Swansea University
	Mathematics
	69
	31

	Mathematics
	Swansea University
	Pure Mathematics
	69
	31
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Graph displaying percentage of male and female students by subject in Swansea University, 2018
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Graph displaying percentage of male and female students by STEM field in Swansea University, 2018
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Graph displaying percentage of male and female students by STEM field across all universities in the UK, 2018
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