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Final Case Study Report Template

IMPORTANT: The SW final report guidance document must be consulted before completing this report template. Please complete all sections.        

Project Title: Embedding accredited STEM communicator models across SW HEIs and developing and enhancing new forms of STEM communication.
Project Leader: Prof Chris Budd

Department/School: Mathematics

Institution: University of Bath

Other institutions / organisations involved in the project: University of Bristol, Institute of Physics, Science Learning Centre South West, UWE, UCL

Abstract:

	The project aimed to compare, share, evaluate and develop a series of models for involving undergraduate students with STEM communication activities. The project also aimed to disseminate good practice to a broad audience with a view to helping other universities set up similar schemes. It has exceeded its original targets in meeting all of these objectives. As a direct result STEM communicator models are now much more firmly embedded in the host institutions and there are a number of new schemes starting up.


List of Outputs:
	1. Over 100 students across the institutions were trained in communicating STEM across the partner institutions. These students were subsequently involved in a wide variety of activities. Displays and exhibitions were mounted by the student teams at several science festivals (including the Big Bang Fair) and we estimate that these STEM communicators engaged with over 100,000 members of the public.
2. Student Involvement in STEM Activities: A guide to good practice has been written, launched and dissemination is under way. It contains key findings from the project as well as case studies of specific individual students who benefitted from being involved.  The Guide is on the SW Spoke’s regional website at: http://www.hestem-sw.org.uk/project?id=12&pp=544. It will also be on a legacy CD produced by the Institute of Mathematics & its Applications. 

3. Two workshops were organized at Bath in November 2011 and in May 2012 which were attended by 61 delegates from across the UK. These workshops acted as key mechanisms for dissemination, feedback and the sharing of good practice. The following 35 organisations were represented across these workshops:

University of Bath
University of Bradford
Catalyst Learning
University of Kent
University of Bristol 
Plymouth University
Graphic Science
Loughborough University
University of the West of England
Institute of Physics
Kingswood School
Honiton College
Bournemouth University
Royal Society of Chemistry
Teach First
Career Academies UK
Edinburgh University
Middlesex University
University of Exeter
University of East London
Weston College
University of Oxford
University of Manchester
Kingston University
Cardiff University
University College, London
Newcastle University
University of Birmingham
Science Learning Centre, SW

University of Southampton

University of Wales, Newport

London South Bank University

University of Greenwich

Truro & Penwith College

University of Glamorgan

4. The outputs of the projects were presented at a number of events including the British Science Festival, the Royal Institution, the Princes Training Institute, various universities and other National HESTEM Programme events.

5. A careful evaluative study of the effectiveness of the various forms of STEM communicator schemes was conducted and disseminated, capturing the views of students; this included an element of longitudinal work, whereby telephone interviews were conducted with nine students approximately one year after their involvement in the STEM activities.  A refined version of this work will be submitted for publication in an appropriate journal, whilst a longer version of the report is available at http://www.hestem-sw.org.uk/project?id=12&pp=83.   

6. Strengthening of the Bath Taps into Science Festival through the involvement of additional teams from UWE and the IoP and improved training for all of the teams.

7. New links with other STEM communicators including CALMAST Ireland who attended Bath Taps in 2012 and acted to both train the Bath students and to evaluate their exhibits.

8. A collation of resources to support the implementation of STEM communication activities – e.g. recruitment and induction materials for students; course descriptors for accredited modules etc

9. Web-pages created at: http://www.hestem-sw.org.uk/project?id=12&pp=249



Project Highlights:

	1.  A big highlight of the project has been observing the development of the students going through the various programmes. In particular the students at Bath, Bristol and UWE participated in Science Festivals (Big Bang Fair, Bath Taps into Science, Discover, local school festivals) with many thousands of attendees and specific highlights such as participating in a Bath workshop for visually impaired students. The students have all benefited from the enhanced training that resulted from the implementation of the project findings in the first year.
2.  Exploring the results of the careful evaluative study, and sharing them with the community in the two workshops and disseminating them via the Guide. Through this careful evaluation process, we were better able to learn from the students’ experiences how to embed and improve the nature and delivery of the STEM communication activities.

3. The recognition of the Maths Communicators course at the University of Bath as a formal unit and the simultaneous creation of a similar unit in the Department of Physics. The course was included in a successful application for Catalyst (public engagement) funding from the RCUK and will be included in the work package of deliverables for this project.




Background and Rationale:
	There exist (and have existed for some time) programmes in which students are trained in, and then practice, communicating STEM ideas and applications. Some of these have rewarded the students with credit (for example the Undergraduate Ambassadors Scheme), some offer payment, and many others operate on a voluntary basis (such as the Science and Engineering Ambassadors scheme). Furthermore, some schemes are centered on schools and others have a broader range of audiences.

Whilst there is much anecdotal evidence that such schemes are very beneficial both for the student experience, and for the public who engage with them, there has been little systematic study of the effectiveness of such schemes.

The purpose of this project was to conduct such a survey, by supporting, observing, interviewing and evaluating several groups of students in Bath, Bristol and UWE as they participated in a variety of STEM communicator schemes.

This project was not conducted in isolation, with the results disseminated to, and input provided by, a broad audience of members of HE engaged in student ambassador schemes both in the South West and beyond.



Implementation:

	The management team of the project  (Chris Budd, Karen Bultitude, Alison Rivett, Helen Heath and Ed Stevens) was set up in 2011 and met frequently (monthly) using Skype. This allowed flexible and focused planning of all of the activities.

The implementation of the project centred upon studying and evaluating the full progress of groups of students who were recruited, trained and active in the STEM communication programmes at Bath, Bristol and UWE. (This included science festivals, Maths masterclasses, school visits and other smaller workshops). Two groups of such students (in 2011 and 2012) were recruited, trained, and monitored in their activities and in all around 100 students participated in the programme. Many of the activities were done jointly across the institutions.

Both during and after their programme of work, the students were interviewed and the results of these interviews and other forms of monitoring formed the principle evaluation process of the project.  

The initial results of the evaluation, together with a description of the various programmes of work at Bath, Bristol and UWE were presented at a workshop on the 14th November 2011 to 43 delegates from across the UK. This meeting also included time for a discussion of good practice and a comparison of ideas and methods as well as a critical analysis of what works and what does not. The latter all informed the development of Student Involvement in STEM Activities: A guide to good practice produced as a direct output of this project. This meeting was followed up by a second workshop on the 25th May, attended by 18 delegates, which also acted as a launch meeting for the Guide. This second workshop aimed both to review the findings of the project, but also to act as an opportunity to share more aspects of good practice. Some of the students involved in the various courses attended and participated in the latter meeting.

The Guide to Good Practice was produced towards the end of the programme. This consisted of (i) a description of the various models for involving students including credit bearing, paid and volunteer models (ii) the evaluation study (iii) some ideas for setting up and sustaining similar STEM communicator schemes (iv) a list of on-line resources. The Guide is in the process of being widely disseminated.




Evaluation:

	The project has been carefully evaluated over both years by Karen Bultitude and Alison Rivett using a mixed methods approach. 

In the first phase of the evaluation in 2011, two electronic surveys were sent out to all the students involved in the STEM communication activities across the partner institutions, timed to arrive just before (n=40) and after (n=31) the first set of events in National Science and Engineering Week. Additionally, 21 face-to-face interviews were conducted with representatives of all three STEM communicator models. The evaluation methods had received ethical clearance from the University of the West of England prior to their implementation. 
In the second phase of the evaluation in 2012, nine students who had been involved in one of the STEM communication models in previous years were interviewed in order to identify longer-term impacts of their involvement. A comprehensive evaluation document has been produced from the data (see: http://www.hestem-sw.org.uk/project?id=12&pp=83), with a summary of the key elements included in the Student Involvement in STEM Activities: A guide to good practice (including case studies drawn from the interviews conducted as above).  A journal paper (for submission to Education & Training) is also under development which will summarise the main findings of the longitudinal work for wider dissemination and a longer version of this is in the process of being designed. Key practical learning outcomes have also been disseminated via the workshop sessions described above.  Findings identified to date include:

1. The students undertook the various STEM communicator courses for a variety of different reasons.  Some altruistic, some for degree credit and some for future career / CV enhancement.  These motivations were broadly in line with the model under which the students were involved (e.g. volunteers were less motivated by money or degree credit) although there were more similarities than originally anticipated in the motivations of the different cohorts.

2. The choice of activities was influenced by previous experiences, with external choices made by the more experienced.

3. Female students were more likely to do the course for degree credit (about 2/3 of the Bath students were female).

4. There was an observable increase in the reported number of positive emotions experienced as a result of students’ involvement in the activities. The three most strongly reported emotions prior to the event were 'excited' (n1=80.0%), 'responsible' (n1=60.0%) and 'creative' (n1=47.5%). 25.0% of respondents reported feeling 'anxious' in advance, 15.0% 'rushed', and small numbers reported other negative emotions such as 'stressed' (n1=10.0%), 'tense' (n1=7.5%), 'overwhelmed' (n1=5.0%) or 'uncomfortable' (n1=2.5%). All of the negative emotions were reported to reduce after the event, with additional strong increases observed for being ‘confident’, ‘proud of myself’ and ‘capable’.

These findings fed into further development of each of the STEM Communication models and also into discussions at the project workshops. An immediate result was an increase in the number of training sessions given to the students. Furthermore, the project team (and wider colleagues who participated in the workshops) are very interested in exploring the implications relating to raising awareness of employability skills (where many students did not overtly recognise the skills they might or were gaining from their involvement).  
On a practical note the findings have also highlighted the students’ interest in receiving more training prior to their involvement in STEM communication events(see above), as well as key practical barriers to engagement (such as travel or logistics).The project was also self-evaluated by the students undertaking the course at Bath. All of these students were trained in the use of objective evaluation methods and expected to use them as part of their delivery. They were awarded marks at assessment for the use of these methods.

At a project-wide level, ongoing evaluation has occurred as to how well the programme has met its stated objectives.  The original proposal document outlined a clear series of outputs and success of this project can be partially judged by the fact that these objectives have been met. In addition to the student-focused evaluation sessions, regular informal debrief meetings within the team fed into this process.



Discussion, Learning and Impact:

	The project aimed to implement, evaluate and compare a series of student STEM communicator models, and by doing so to provide, and disseminate, evidence which could be used to support the implementation of similar schemes in other HE institutions.

The project has certainly been very successful in both implementing and comparing the models. Indeed, it has been extremely interesting to compare and contrast the various models of credit bearing, paid and voluntary roles. The comparison has been both informal (in providing joint activities for the students and watching them engage with the projects and also in the constant, and highly beneficial, interactions of the team members) and formal through the careful evaluation conducted by Karen Bultitude and Alison Rivett. A clear conclusion from this work is that whatever the scheme used, provided it is implemented effectively, the students on it gain immeasurably from the experience. A number of students have said that the communications activity that they were involved with was the best part of their degree and was also very helpful when it came to applying for a job.




Further Development and Sustainability

	Will the activity continue in the future? 

(a)
Yes (in its current form)
(b) Yes (in a modified form) 
(c) No/Unsure

If you answered (a), how has this sustainability been achieved and in particular how have you enabled the activity to continue without HE STEM funding or direct support?

If you answered (b), how will the continuing activity differ, for example, in its structure or delivery? How will the activity be sustainable and continue as a result of this modification?

If you answered (c), what has prevented the activity from becoming sustainable? What will now happen to the activity?

If you answered ‘unsure’, upon what does sustainability depend?

1. The Bath Maths Communicators course is now firmly embedded into the teaching programme at the University of Bath. During the course of this project it has moved from being a ‘project based’ course to a full unit. This involved producing a substantial amount of new paper work which had to be reviewed by both departmental and faculty teaching committees. As a result this course is officially on the Bath Maths books for the future. Not only will this ensure future sustainability as it can draw on additional staff and other resources, but it also makes the course much more visible both to the students and also to the outside world. As an immediate result the number of student applications has substantially increased. As more staff in the mathematics department want to be involved in the course it is likely that we can increase numbers from 20 to 30 or more next year.

2. A Physics Communicators course has been launched at Bath, inspired by, and using the best practice lessons learned from, the Maths Communicators unit. The first students on this course will start in the academic year 2012-2013.

3. The award of the RCUK Catalyst Funds to Bath and the buy in of the Widening Participation unit will ensure the future viability of the Bath communicator programmes. 

4. The Institute of Physics voluntary STEM Communication activities will continue across the region.  Findings from the evaluation of this project will be used to: market the activities more effectively; ensure the students taking part have the best possible experience; and to ensure that students are aware of the varied benefits of being involved.  With the launch of the Physics Communicators course at Bath and the Communicating Science course at Bristol, new opportunities to work together will no doubt present themselves.

5. The Communicating Science Module at Bristol (set up as a first year Physics option as part of the project) will continue. For next year 4, second year students from another Faculty have already signed up. 

6. Despite a change in staffing, the Student Science Communicators at UWE continue to be in demand, and are likely to continue for the foreseeable future.  Additionally, Karen Bultitude’s move from UWE to UCL has enabled her to share the learning from the project with colleagues in Chemistry and Physics at her new institution, embedding some of the skills and approaches within those departments. 

7. Student Involvement in STEM Activities: A guide to good practice will be disseminated and promoted into the future with the hope that it will encourage individuals in other institutions to establish their own STEM communicator schemes



In relation to the approaches to sustainability outlined below, we are very interested in activities and commitments which have occurred within the timescale of the project. However, we recognise that some approaches may still be in the development phase at the official project end date and it would also be valuable to include these examples in the template.

	Approaches to Sustainability
	Examples
	In relation to your project

	Continuance (finding alternative sources of funding)
	· Commitment from institutions to provide continuation funding

· Network/ communities likely to be sustained through inclusion in future funding bids
	The University of Bath’s buy-in to the Maths Communicators course will result in it being firmly embedded into the teaching programme allowing immediate access to the teaching resources. Further funding will come from the Widening Participation unit at Bath.


	Embedding (within institutional activity)


	· Identification of institutional strategies that the project has informed
· Uptake which has taken place, or is likely to take place, within own/other HEIs

· Influencing of organisations external to HE Sector which has occurred through partnership working
	Bath University has become a Catalyst for Public Engagement. This is a major project funded by the RCUK. 

The Maths Communicators project formed part of the application for the catalyst funding, and disseminating good practice based on it is one of the work package deliverables of the catalyst. It is thus directly influencing institutional strategy. 

The use of student communicators at science fairs and at Maths masterclasses has been recognized as a very powerful means of STEM activity by the British Science Association and the Royal Institution. It was discussed in the Big Bang Fair evaluation.

The Maths Communicators course, and a case study in it, was included in the Vorderman report to government on the teaching of Maths in England.

The Physics Communicators course is now in place and will take on its first students soon.

	Mainstreaming (changes in working practices)
	· Staff development which is planned or has taken place as a result of your project
· Curriculum enhancement that has occurred or is likely to take place as a result of your project

· Influence of senior managers that has arisen as a result of the project
	The outputs of the project have been communicated both externally (via the dissemination meetings) and internally, for example at a public engagement course for academics in probation at Bath, the latter leading directly to staff development. The team members have also attended many relevant conferences which have both led to dissemination of the findings and increased professional development.


One deliverable of the project was a study of the needs for working with visually impaired students.

The curriculum has enhanced through the creation of the Bath units in Communicating Maths and in Communicating Physics and the Bristol Communicating Science units. 

The senior managers at Bath were sufficiently convinced by the project to include it within the institutional bid for catalyst funding. The PVC for Teaching and Learning is keen to support the WP activities of the programme 

	Legacy (passing on important elements of the project)


	· Networks/communities likely to be continued
· Dissemination of project outputs

· Evidence of impact of activities

· Creative Learning Journey material made available via the SW Spoke Creative STEM website where relevant.
	The dissemination meetings identified a clear community interested in the outputs of this project. We will continue to keep in close touch with this community. We are monitoring and working this community as they start to set up their own STEM communicator schemes

The project outputs will be disseminated both through the guide and also through the website and the Maths legacy CD by the Institute of Mathematics & its Applications. 


References:

	HE STEM Guide 2: STEM Communicators, a Guide to Good Practice   

http://www.hestem-sw.org.uk/project?id=12&pp=544




Quotes:
	Workshop Delegates
A good mix of academic findings and practical experience sharing. 

It was really useful to identify the employability skills that students develop from outreach activities and to understand better the motivations of students to do outreach work.
The best thing was meeting other people from STEM, many with quite different approaches / backgrounds.
I hoped to find out more about what other institutions are doing in this area to share good practice. I feel that I have done this.
I aimed to get a more rounded understanding of university STEM WP activities and how students are involved as ambassadors. This aim was met!
Bristol Physics Students
I have thoroughly enjoyed the unit and learnt skills and demonstrations that are fun and educational that, help me in promoting science to society all the time!
Communicating Science was a very welcome opportunity to become involved in outreach through the University. It was refreshing in that it was a unit with no lectures, but instead tutorials, which were more intimate and allowed for discussion. Connecting with younger students and the public, I feel, was an

enriching experience that allowed us to venture out of the ‘student bubble
Bath Maths Students
I really enjoyed doing the Communicating Maths course; in fact, it was undoubtedly my favourite course of my whole degree.
When you’re a student and you’re doing your degree, you’ve got to be constantly thinking in the back of your mind about your CV. And just in everything it shows you’re willing to get stuck in. Obviously, it’s a confidence builder, you improve your presentation skills, the way you put yourself forward, your ability to work in a team; it shows a lot of competencies that employers are looking for.
UWE SSC Student
I definitely think that being involved in the SSC program has assisted me towards my current role, allowing me to establishing many links within the sector and gain experience. It’s a fantastic opportunity to learn, get inspired and just to meet great people – overall a really valuable hands-on experience.

Physics PhD Student 
I participated in a number of physics outreach events while studying for my PhD, and really enjoyed everything I took part in. Helping out at the annual Bath Taps event also had many benefits for me; it was a chance to put my communication skills to the test with children of all ages, their parents, and the general public. Working with fellow volunteers at a large event like Bath Taps meant that I built essential teamwork skills, and learnt how to cope with busy times on our stall, so that the day was enjoyed by everyone.
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