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1. Introduction 

Through our needs analysis we identified an underrepresentation of female students studying towards a degree in a STEM field at Swansea University. STEM is an acronym used to describe high level degrees related to Science, Technology, Engineering and Mathematics (STEM, 2018). Our analysis of the 31 STEM related degrees offered by Swansea University showed that over three quarters of them are dominated by male students. Technology subjects showed the least amount of female participation at 12%, Engineering is just ahead with 16%, Mathematics fared slightly better with 33% of females choosing to study in this area, and lastly Science, which displayed a more gender-neutral status with 48% female participation.

To explore whether this underrepresentation was unique to Swansea University or whether it was an ongoing problem within the UK, we compared the above data to data relating to the whole of the UK. We sourced the UK data from publications by the Women In Science Education (WISE). Our comparison of these datasets showed that this issue is not unique to Swansea University but is rampant throughout all universities in the UK. 

Through the programme we present in this report, we hope to encourage girls to study STEM-related subjects through further education i.e. College and University. Our programme will highlight the benefits of studying STEM subjects to girls in school and the importance of female contribution to the field. We hope to increase the number of females that will go on to study STEM related subjects and work in the field.

1.1. Aims and Objectives

The aims and objectives of this project have been created to be specific, measurable, achievable, relevant and timely (SMART). The aim of this project is to increase female participation in STEM subjects I.e. Science, technology, Engineering and Mathematics by helping girls understand their capability to study STEM subjects regardless of societal gender stereotypes. 

The objectives for this project are to:
1.	Educate girls and teachers about the importance of studying STEM subjects
2.	Help students develop the skills required to study STEM subjects
3.	Promote evidence on the benefits of girl participation in STEM
2. STEM I Genethod

STEM I Genethod (STEMiG) is a community outreach programme that will take place throughout Swansea for girls aged 13-16. The name STEM I Genethod (STEMiG) was chosen by us as it represents what our project is all about, and that is girls in STEM. We chose to portray our name in the Welsh Language as the programme is situated in a city in Wales. Our programme will provide an annual summer camp and weekly workshops to Comprehensive schools in Swansea. 

Our summer camp will take place at Swansea University’s Singleton Campus and will last for 3 weeks during the summer holidays. We initially chose this location as we identified in the needs analysis that Swansea University has low female participation in STEM subjects, we hope that by holding the camp at this university we will create a connection between the students and the University. This may help improve the number of students that apply for STEM degrees at the University. The venue is easily accessible for all girls living in Swansea as there is good public transport around the area.

We will also be running a bus service from 6 schools; Bishop Gore, Olchfa, Bishop Vaughan, Gowerton, Ysgol Gyfun Gymraeg Bryn Tawe and Ysgol Gyfun Gwyr and will be free of charge for participants. The University will also accommodate for disabled students by providing easy wheelchair access. 

We have chosen 6 schools to hold our workshops at, these schools were selected by their radius from Swansea University. For a school to qualify for weekly STEM workshops they must be within a 5-mile radius of the University to keep travel costs at a minimum whilst also ensuring we reach most of Swansea’s comprehensive students. Our workshops will be run at; Bishop Gore, Olchfa, Bishop Vaughan, Gowerton, Ysgol Gyfun Gymraeg Bryn Tawe and Ysgol Gyfun Gwyr.

We planned to target this age range as through our research in developing this programme, we found a study that showed that female school students tend to lose interest in STEM subjects by the time they reach the age of 15 (Choney, 2018).  Because of this, our target audience from these comprehensive schools will be students between the ages of 13 and 16 years old. By targeting the students between these ages, we hope to encourage them to keep their interest in STEM subjects.
We aim to deliver informative sessions about STEM, hands-on learning experience on STEM subjects and educational trips in hope to get females interested in STEM and to overcome current stereotyping of girls studying STEM. The programme has been designed to show students the opportunities that STEM has to offer and the benefits of studying a STEM subject, as well as showing them the skill-set that is required by applying their skills to real-life scenarios.

2.1. Proposed Structure for Learning

The learning style that we will follow for both the summer camp and workshop will be student-centred, following the works of theorists Lev Vygotsky and Maria Montessori. This style of learning removes the role of the teacher and places the student in the centre of the learning process. Staff will explain to the students how to do certain tasks, but then the children must use their ideas and thoughts to complete the tasks, this will hopefully allow our students to develop creative thinking skills (Montessori St Nicholas, 2018). We will encourage collaborative work and encourage students to express what they are interested to learn about, we believe that this process of learning will allow our students to develop life-long skills and engage the students in their learning as they will be playing a more active role in their learning. 

2.2. Proposed Structure of the STEMiG Programme

The Summer Camp will start at 10am and finish at 3pm and there is no fee for students who wish to attend. The programme will be managed by us alongside students from both Swansea University and The University of Wales Trinity Saint David (UWTSD), students can choose to take part in voluntary work experience if they study a STEM related degree or a degree in Education or a PGCE. These students will have good knowledge of STEM fields and how to communicate with children from their current studies, students will also receive appropriate training before the programme starts. All volunteers will also be required to have a full DBS check upon starting the programme. Computer Science lecturer Dr Monika Seisenberger and Chitra Acharaya, a PHD researcher, among other inspirational women in the field will also be joining us during some sessions to give presentations to the students about the importance of women in STEM and their personal experience in the STEM field. Professor Gareth Stratton the head of STEM at Swansea University, will also be involved in the management of the Summer Camp. If we get enough funding, we will also consider running educational trips throughout the summer camp, to places where STEM work is carried out. This will aim to give students true perspective on what it is like to work in STEM.

At the end of the programme we will running a contest where students will have a chance to present a group project that is based around STEM. The groups will consist of 3 members and their project can be creating a robot, designing an app, etc. The winners of the contest will receive a £1000 scholarship from Swansea University to use only if they study a STEM degree at the University. The aim of this scholarship is to encourage students to study a STEM degree at Swansea, which will initially help boost female participation in STEM. 

We are also aiming to create engaging and interesting workshops to inspire participation in STEM. The workshop will take place at the 6 schools around Swansea University, and will be run after-school for 2 hours from 15:30-17:30. We will be visiting 3 schools per week so that all schools will be visited on a fortnightly basis. The workshop aims to build team-working skills, creative thinking, decision making and presentation skills, whilst also covering a range of STEM subjects I.e. design and technology, coding and physics. The workshop will be run by ourselves, with the help of our volunteers. The headteacher of each school will also be involved in the management of the workshops.

3. Benefits, Funding, Advertisement, Barriers, Flaws and Measuring the Success of STEMiG

3.1. Benefits of STEMiG

Arnett (2015) stresses that STEM is incredibly important for our next generation. STEM subjects prepare students for the future needs of society through exposure to real-world problems. STEM is a growing industry which offers an interesting work life, a rewarding job and typically pays 26% higher than other fields. Female students should be granted the same opportunities as men in studying towards a degree which will provide them with the necessary skills for these job vacancies. We identified in the need's analysis that the number of females specifically that make up the STEM workforce is alarming with only 24% of the workforce being female despite there being only a small gap in STEM ability between males and females. 

The purpose of the STEMiG programme is to encourage girls to participate in STEM subjects. STEM fields are constantly growing, and they offer a world of opportunities which should be as accessible for women as they are for men. STEM can provide students with critical thinking and problem-solving skills which are an essential need for the technologically advanced world we live in. Societal stereotypes have created gender roles within the community, which has led to problems in which females are not granted the same opportunities as men in achieving a highly rewarding, well respected and high paying jobs, such as those granted through a career in STEM. Our programme can help bridge the gap between male and female participation in STEM by providing girls in comprehensive school the encouragement they need to stay on the path towards studying STEM in further education, either through an apprenticeship or through University. 

By providing girls with encouragement to study STEM through further education we will not only help them as individuals, but we will also help improve the state of the community. The benefits of our programme to the community will be to help eradicate gender stereotypes within academia and industry and show that girls are willing and are capable to study in STEM fields. Through our mission, we will be helping to fill the exceedingly large number of vacancies in STEM positions in industry.  
By encouraging our youth to take part in this programme will help them engage with the community positively, which will contribute to growing a stronger and more diverse community base. To build a strong community for the next generation we must ensure that they are educated on current issues and can work to solve real-world problems, which they will to do through STEM. Learning about STEM can help children find their identity and grow an interest in something that they love, that will be beneficial for everyone around them, eventually allowing them to pass on their knowledge to the generation after themselves. 

3.2. Required Funding to Support the STEMiG Programme

The costs for running this programme will be an estimate and it will be dependent on funding that we receive from organisations. We will be applying for grants from the Track 2000 Grant Legacy Fund (2018) which is available to voluntary groups based in South Wales that is aimed at Education. It is possible to get between £5,000-£35,000 to fund our project, which is dependent on the demand for the project, the costs to run it, and equipment costs. If our application for funding is rejected, we have another source that we can apply to which is The National Lottery Awards for All. This source offers grants for non-profit community groups in Wales, offering a grant ranging from £300-£10,000. This organisation takes into consideration how the project will bring the community closer and improve life living in a certain community (National Lottery Awards, 2018). The funding for both grants can be supplied for a maximum of 2 years, so if our project is successful, we would have to re-think funding sources annually.

As well as applying for grants to fund our programme we will also be holding events in the Swansea community which will entice fundraising. We have chosen to hold community fundraising events to involve the community of Swansea in our project, we hope in offering the community their opportunity to contribute it will allow them to feel like they too are a part of the project. We will be encouraging all members of the community to get involved and we will be organising events such as cake sales, coffee mornings, bingo nights and races. We hope that this will bring the community closer, and we will build good relationships with the residents of Swansea.  

The venue of the programme is at the Singleton campus in Swansea university, as we have proposed to work in partnership with the university it is to be assumed that the venue will be available to us at no extra cost. Staff will not be paid as they will be contributing their time voluntarily to help keep the running costs of the project as low as possible, this will help make the most out of the funding we receive. There will be no fees for students attending our summer camp, this will be to ensure the programme is inclusive to all girls aged 13-16 regardless of affluency. In terms of supplies and equipment, as we will be based at a university which has rooms to accommodate all areas of the STEM field, the equipment that will be needed will be of very small quantity and the approximate cost will be £60.  

When looking at transport costs throughout the project we need to take into consideration the bus that will travel to Swansea secondary schools within the catchment area and transport costs for us to travel to schools when giving talks and workshops. The bus service that will run from and to the six secondary schools within the catchment area will cost approximately £600 for the whole 3 weeks.
 Regarding funding, our running costs will be considerably small. This is because we hopefully will be partnering with Swansea University, which will allow us to use the venue and their equipment free of charge. We will also be saving costs by using qualified and trained volunteers from the community to organise and run the project. These reasons have allowed us to create this cost effective and inclusive project, the free places and the transport to and from the venue will make the project easily accessible for girls aged 13-16. 

Regarding funding, our running costs will be considerably small. This is because we hopefully will be partnering with Swansea University, which will allow us to use the venue and their equipment free of charge. We will also be saving costs by using qualified and trained volunteers from the community to organise and run the project. These reasons have allowed us to create this cost effective and inclusive project, the free places and the transport to and from the venue will make the project easily accessible for girls aged 13-16. 

[bookmark: _GoBack]
3.3. How STEMiG will be Advertised

Advertisement of this programme will be done mainly through social media pages which will be set up on Facebook, Instagram and Twitter, as most children have social media pages. Our social media pages will give information on what we are doing to help encourage female participation in STEM and students and parents can contact us via our social media pages.

We will also get in touch with secondary schools around the catchment area of Swansea University by e-mail asking for permission to send flyers home with children informing parents of what we are offering and how to get involved, whilst supplying our social media handles and website address. 
We will also be setting up our own personal website, which will provide details about our programme, why it is important, how to get involved and how to get in touch with us. 
Before the programme begins, we will be emailing schools in the catchment area to ask for permission to talk to female students aged 13-16 to promote the programme and encourage female participation and to encourage them to start thinking about studying STEM subjects in their future studies. 

If the programme is successful and we can get scholarships from the welsh government to encourage girls to participate, we will contact our local newspaper to ask if they will cover the STEM competitions that will be held annually. If the newspapers cover our story, local parents and students may come across the programme and consider participating. 

3.4. Barriers Faced by STEMiG

Funding is a key barrier that could potentially restrict the creation of the project. Although discussions and ideas have been thought up about where we will source out funding from, details about how much funding if any we will receive has not been finalised at this point. Even though our project doesn’t require a big budget we need funds to buy or renew equipment, to put on transport for the students and to cover our own travel expenses to the schools. We will be running our project mainly at Swansea University, fortunately most of the equipment we will be needing for experiments and tasks will be provided, however some equipment may not be available for the number of children we will be catering for I.e. stationary, and we will need to have our own equipment available for when we carry out workshops at schools. The more funding, we receive the better our programme can be, and better experiences will become available as we will be able to offer our students the chance to go on educational trips and receive visits from inspirational speakers. 

Gender stereotypes and labels can have an influence on student's perception of STEM, children can pick up on gender norms from society and it can help shape their opinions and interests. Females are often expected to go into roles in healthcare, education and art, whereas males are expected to go into jobs in engineering and technology (WISE, 2018). This could be presumed accurate as our need's analysis identified that males dominated participation in STEM subjects with very low participation of females within these fields. The WISE campaign also stated that only 24% of females making up the STEM workforce. If students still believe these stereotypes of STEM subjects, then it can make it harder to encourage females to participate in our programme as they have the cultural perception that girls in STEM is not sociably accepted, therefore girls will not feel confident in participating in our programme in fear of rejection or judgmental factors from society. 

3.5. Potential Flaws in the STEMiG Programme

This programme is quite optimistic, and is reliant on outside factors such as funding, partnerships and staff. Therefore, there could be flaws in the start-up of our programme if schools do not agree for us to run our workshops, Swansea University may not follow through with the agreement and we not have enough volunteers to help run the programme. Another flaw to our programme could be getting students involved, girls may not have an interest in learning about STEM or may not want to spend their summer holidays at an education-based summer camp. As both parts of the programme are optional students may not feel a need to participate. 

3.6. Measuring Our Success

The success of this project will be assessed through analysis which will consider the number of students that are participating in the summer camp and by collecting feedback from the community and our students. We will also be able to compare statistics of the number of girls who are studying STEM degrees in Swansea university currently and those who study in the field from the year 2021 onwards. Statistics can only be compared from 2021 as the oldest students we accommodate for are 16, therefore they will not be going to University until 2021. 

We will also track whether girls who participate in our programme go on to study a STEM course or apprenticeship, we aim to track this information by asking school leavers their plans after finishing school. Lastly, we will be measuring the impact this project has had on our participants idea of STEM, to do this; we will give out a questionnaire to students at the beginning of the programme where we will ask them questions about their thoughts on STEM, what they know, their level of interest and whether they plan to pursue further education or training within a STEM field. This questionnaire will then be given out at the end of the programme, it will consist of the same questions, where we will then compare students’ thoughts before and after the programme. 

4. Conclusion

From our analysis of the area, the Swansea community would highly benefit from our engaging and exciting programme. STEMiG will give girls knowledge that they can use to open new opportunities that they may not have previously thought existed and change their attitudes towards STEM. Our programme focuses on bringing the community together to build a better future for Swansea, whilst also benefitting our universities and schools. 
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