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Abstract
This paper reports on a novel method to encourage creative participation in engineering for undergraduate students by involving them in the development of public engagement activities. 

“Chips for everyone” is a successful project funded by the Engineering and Physical Science Research Council, (EPSRC) under their Partnerships for Public Engagement (PPE) funding programme. The project has developed workshops and drop–in events for diverse audiences ranging from school groups to shopping centre customers.
The subject focus of the project is semiconductor technology; a technology that influences the daily lives of everyone and yet is largely unseen. The activities seek to engage, engender interest and promote informed discussion about this technology and engineering in general.  
The development method for the activities is innovative and creative, using the complimentary skills of research academics and students in both electronic engineering and technology initial teacher education (ITE). Recent developments using this method with external partners in other subjects have also been successful.
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Introduction

“Chips for everyone” is a successful project funded by the Engineering and Physical Science Research Council, (EPSRC) under their Partnerships for Public Engagement (PPE) funding programme (EPSRC, 2006). The project work represents collaboration between the Faculties of Education and Engineering at the University of Glasgow. The principal aim of the project was to develop engineering activities to improve perceptions and understanding of what engineering (and specifically electrical engineering) is about. To do this the project has developed novel workshops presenting semiconductor technology to a wider audience.  The products of this engineering research are in daily use by the majority of the western population and yet they are largely hidden and not well understood. In addition, engineering does not appear as a subject in the school curriculum and, in common with physical science, is often viewed quite negatively (Canavan 2003, HM Treasury, 2004). These factors probably play a large part in the decline in engineering student numbers.  
This project was linked to an undergraduate course in semiconductor technology as a mechanism allowing students to develop a deeper understanding of the subject matter through a creative mechanism quite different to that usually experienced in higher education courses (Brandt 1998).

Method for workshop development 
The students taking part in this project are undertaking technology degrees in either technology and management or in technological education.  The latter group are students of the initial teacher education pursuing careers in technology teaching in secondary schools.  Lecturers on these degree programmes are from both participating faculties and represent active researchers in both education and engineering.  Both groups also have close links with the science communication network and with external bodies supporting schools outreach activities and public engagement in general.
Initially, ideas were generated by groups of 3rd and 4th year students.  Each group of three to five students was given specific brief and a small budget.  Since the project targeted a broad range or people, workshops were designed to be flexible in duration and style (e.g. walk-by, short hands-on activities, longer workshops) and suitable for individuals with different ages, interests and levels of education. The flexible and modular design of the activities allows the same basic material/equipment to be tailored to suit different audiences, venues and workshop durations. Emphasis was placed on relating sophisticated concepts to everyday experience (e.g. the sim card in a mobile phone) in a way that was engaging and fun. The time allowed for workshop development was three to four weeks and during that time there were frequent opportunities for consultation and discussion with university staff.  At the end of this development period, the student groups presented their ideas to an audience of fellow students, research academics, and science communicators. Presentations were graded using peer and self-assessment and a graded group design folio also contributed to the course assessment. The ideas agreed to be the most promising within the group were developed further with students and researchers working collaboratively. All activities focus on three aspects of semiconductor engineering;
· What are silicon chips, what do they do and where do you find them?

· How small is a semiconductor circuit and what does it look like in “real life”?
· How are the circuits made? 
Workshop delivery and student learning
Our approach requires a range of new skills for many students. The student teachers are familiar with working in school classrooms but not with the less formal environment of workshops or drop in events in shopping centres.  Working in groups that are well supported by education and engineering lecturers has proved to be a successful way to encourage the creativity, risk taking and experimentation. This balance of challenge and support for the students has resulted in the development innovative and successful activities. For the students the format has allowed a different approach to their learning which all acknowledge as both enriching and engaging. 

To date, we have worked with over 40 students/presenters at 20 venues throughout Scotland.  Our workshops have been delivered to over 25,000 people predominantly in Scotland but also across the UK and in Ireland ranging in age from pre-school children to senior citizens.  A major audience has been secondary school pupils in their second year when choices are made for subjects to be studied in national examinations.  Choices made at this stage can have made major implications for future career choices and therefore of particular interest to the project.
Monitoring and Evaluation

Evaluation of the project used a series of questionnaires issued to all university students and to selected participants at each public engagement event.  The principal findings of the evaluations are:

for activity participants:

· 95% of participants rated the activity as excellent or good in the categories; interesting, enjoyable, topical and educational.

· 90% of participants had not attended this type of activity previously

· 100% would like to do it again and would recommend it to a friend.

· The most effective and enjoyable aspect was the hands-on activity which should be expanded.


for student presenters:
· 100% of student presenters enjoyed the experience 
· 90% would also recommend this type of work in others courses.

· 85% thought that explaining to someone else helped them understand the subject

· 90% felt that designing the activities was fun 

· 85% felt that designing the activities helped with their own learning 

· 100% felt their work was of value and would be used again

· 90% felt that the work could be mentioned in a CV or at a job interview

Recent developments and transferability
The latest stage of this work is linked to collaboration with an external organisation.  This organisation was interested in developing workshops for schools on topics related to renewable energies.  A final year honours option in Sustainable Resources and the Environment was identified as a suitable course.  As part of this course, students were again divided into small groups and asked to develop hands-on activities to demonstrate different topics in renewable energy generation (e.g. wind, solar, hydroelectric, and biomass energies).  As before, the workshops were demonstrated to and evaluated by the student group, lecturers, tutors, science communication experts, as well as representatives from the external organisation.  Grades for the course were awarded for the demonstration and an assessed report.  The external partner subsequently selected their preferred workshop for future development and student group responsible were invited to undertake additional development funded by the sponsor.  This part of the work did not contribute to the students’ course grades.  The development work resulted in a completed pilot workshop, which was beta tested with a small student group, and recommendations were made for development and final production.  In the last stage, a final year project student in initial teacher education, a research assistant and product designer worked in collaboration to build and assemble the final workshop kit.  Subsequently this workshop has been evaluated with several groups of school students and will be part of a planned series of workshops during 2006-7.
Conclusions

This integrated approach to teaching and learning via public engagement has proved mutually beneficial to all those involved. 

 Some of the benefits highlighted include opportunities for:
· students to explore their own understanding of a topic through a creative vehicle,
· students to develop their creative and professional skills beyond normal university activities

· students to work with external organisations and to develop transferable skills such as communications, presentation, project and time management,

· students work to be of value and endure beyond the confines of the academic environment and the need for assessment,
· external organisations to interact with university students in cognate disciplines,

· external organisations to explore new developments in public engagement which might not otherwise have taken place within the organisation, and finally

· to bring together the diverse group with the principal purpose of producing creative output.
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