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The National HE STEM Programme

The National HE STEM Programme (www.hestem.ac.uk) was an initiative that
ran between 2009 and 2012 and that supported Higher Education Institutions
(HEI) in the exploration of new approaches to recruiting students and delivering
programmes of study within the Science, Technology, Engineering and
Mathematics (STEM) disciplines. Funded by the Higher Education Funding
Councils for England and Wales, the programme established over 500 projects
nationally aimed at up-skilling HEI processes and activities with regards
widening participation, curriculum development and workforce development.
The ‘Developing and Enhancing Student STEM Communicator Models’ project,
an output of which is this guide, was one of 40 projects funded across the
South West (SW) region of the National HE STEM Programme. All outputs from
the project and from other SW-funded projects are available for free at:

Student Involvement in STEM Activities: A Guide to Good Practice by (c)
National HE STEM Programme South West Spoke, University of Bath 2012 is
licensed under a Creative Commons Attribution-ShareAlike 2.0 UK: England &
Wales License.

This activity was undertaken as a part of the National HE STEM
Programme, via the South West Spoke. For more information on
South West Spoke projects, please see www.hestem-sw.org.uk.

For more information on the overall national programme, please see
www.hestem.ac.uk.
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1. Introduction

It is increasingly recognised that giving students
opportunities to act as ‘ambassadors’ for their subject
outside of university can be of great benefit to the individual,
their institution and to the broader public. It is truly a win-win
situation, with the students learning new skills and the
audience (especially young people) meeting enthusiastic
role models. There are also long term benefits for the
institution in terms of recruitment, widening participation and
enhancing both student experience and retention.

One of the great aspects of such schemes is that they can
take many different forms. For example, some schemes
award degree credit to the students, some give financial
rewards and others are purely voluntary. Some models
focus on working with schools whereas others engage a
broader public audience. This diversity and flexibility allows
the ‘student ambassador’ model to be successful in a wide
variety of situations.

Participation in such a scheme can be a life-changing
experience. As well as the chance to develop key
transferable skills, it often encourages students to reflect on
their academic learning and increases their motivation for
their degree course. The opportunity to explain their subject
o a diverse audience can be especially transformative to
students on STEM courses, who may be less experienced in
communication skills than peers studying other disciplines.

This Guide has been produced as part of a South West
National HE STEM Programme project - ‘Developing and
Enhancing Student STEM Communicator Models’. We
compared a number of STEM communicator schemes
which use student ambassadors from across a range of
universities in the SW, evaluating the students’ experience
and assessing the benefits of each model.

In this Guide we describe STEM Student Communicator
schemes run by the University of Bath, University of Bristol,
University of the West of England (UWE) and the Institute of
Physics (IOP). lllustrated by case studies and complemented
by an in-depth evaluation, we hope they will provide
examples of good practice and illustrate the practicalities of
organising successful projects.

The Guide also includes tips for starting up, running and
sustaining your own scheme, drawing from the experience
of participants at a ‘Student Involvement in STEM Activities’
workshop funded through the South West National HE
STEM Programme.
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Links to many other similar schemes run by UK institutions
and national projects such as the Undergraduate
Ambassadors Scheme (UAS) and Student Associates
Scheme (SAS) can be found in the final section, along with a
collection of other useful resources.

Chris Budd (University of Bath), Karen Bultitude (University
College London), Helen Heath (University of Bristol), Alison
Rivett (Science Learning Centre South West), Ed Stevens
(South West National HE STEM Programme)
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2. Accredited model

Awarding degree credit is an effective and sustainable
method for encouraging students to become involved in
communicating STEM. There seems to be no shortage
of students who are keen to become involved in this way.
However, it can be challenging to construct a course
which is perceived to have the same intellectual content
as more traditional STEM courses. Great care has to be
taken in designing and monitoring an accredited scheme
to ensure that it meets strict university quality standards.
It is, however, pleasing to Qbserve that the acceptance
of such units by the academic community is now much
greater than it was until even recently, and the chances
of being successful in setting up an accredited STEM
communication course are now very high.

To reflect the experience of the team producing this Guide
we describe two different optional modules which carry
degree credit. The first is a semester-long unit for final year
maths undergraduates at the University of Bath. The other
is a 6-week unit for first year physics undergraduates at the
University of Bristol.
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A. University of Bath: Communicating Maths

Nature of the scheme always include: observing and delivering a lesson in a
primary or secondary school; taking part in the Big Bang
Fair; presenting maths in a theatre show; working with

a mathematics journalist; or working with special target
groups such as the University of the Third Age, or people
with disabilities. Options arise through local contacts,
such as STEMNET (www.stemnet.org.uk) and are
presented to the students for consideration before the
course starts.

The ‘Communicating Maths’ unit MA30241 has run at

the University of Bath since 2001 following the award of a
National Teaching Fellowship grant to Professor Chris Budd.
It started as a small-scale project-based course, but is now
fully embedded within the Department of Mathematical
Sciences. The unit is formally accredited as part of the
University of Bath degree programme and appears as such
in the handbook of courses (Appendix One shows the
official unit description). It is still directed by Prof. Budd, but 4
engages many other members of staff both in mathematics
and beyond.

. All students work individually to produce a permanent
piece of work for a carefully chosen target audience. This
could be a website, a poster, a newspaper article or a
film on YouTube. Over the years this has built up into a

It is open to all mathematics undergraduates in their final very useful resource collection within the department.

(8rd or 4th) year (provided that they have a clean CRB
certificate), and is typically taken by about 20 students. It
carries the same amount of credit as any other final year
unit. Students do ten units in their final year, so their mark
contributes 10% to their final year degree mark total.

The students are required to attend a series of two-hour long
training sessions on: Child Protection and Health & Safety;
producing a science fair exhibition; producing a Masterclass;
and evaluating activities. The training sessions are either
delivered in-house or by expert external advisers (including
Syllabus local teachers). Students also attend a series of practice
sessions for their various activities including a full dress
rehearsal (with young people in attendance) for the Bath
Taps Into Science Fair.

The students are required to complete four different tasks
(some individually and others as part of a team):

1. All students work in a team of four or five to put on
an exhibition for ‘Bath Taps Into Science’, a hands-on . | by = ]
science fair which takes place in Bath during National 1 - sl The X plus

Science & Engineering Week every March. : . - why*; Fﬂﬂﬂ'r

2. All students work in teams to deliver a Royal Institution
Mathematics Masterclass to gifted and talented students
in years 8 and 9. These typically take place in several
locations such as Bath, Reading, High Wycombe, Exeter
etc. The students are required to observe a Masterclass
before delivering one.

3. The students choose a third hands-on activity from a
range of options. These change from year to year but
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Student Selection

Approximately twice as many students apply to do the
course as are accepted onto it. Interested students have to
write a paragraph explaining why they want to do the unit,
which is then assessed by Prof. Budd and the Bath Director
of Studies for Mathematics. To select the students we are
looking for a strong desire to communicate mathematics

1o the public (such as experience in similar activities and/

or a burning desire to become a teacher) which they

can articulate clearly. The accepted students attend a
compulsory CRB briefing in early January, before starting the
course proper at the beginning of the second semester in
early February.

Student Assessment

The students are all assessed on a portfolio of work
approximately 40 pages long describing their three hands-on
activities, together with the permanent piece. The mark
scheme is made available to the students in advance (a
copy is provided here in Appendix Two) and the portfolio

is double-blind marked by Prof. Budd and an independent
marker from the Department of Mathematical Sciences.

Special attention is given to the manner in which the
students critically evaluate their activities and the use they
make of the evaluation techniques they have learned. In the
final mark 80% comes from the portfolio, and the other 20%

Case Study: Caroline

is after observation of the students’ activities. This might, for
example, be given by a teacher observing a lesson delivered
by the students.

Course accreditation and Quality Assurance

The course has been accredited through the Faculty of
Science Teaching Committee and is subject to the usual
monitoring procedures of all such courses. All students on
the course have to complete an online University evaluation
form and the feedback results are discussed with the
lecturer in the Departmental Teaching Committee and the
Staff Student Liaison Committee.

Embedding within the HEI teaching
programme

The course has run for long enough to not only have
become a permanent part of the University of Bath teaching
programme, but to have spawned similar courses for
undergraduates and postgraduates in other departments.
For example, a Communicating Physics course is now
being set up in the Department of Physics. In 2010 the
Communicating Maths cohort was recruited en masse for
the University of Bath’s contribution to the Royal Society
Summer Exhibition. It is now hard for the University to
contemplate running activities such as Bath Taps Into
Science and the schools liaison programme without the help
of such students.

Caroline took the Communicating Maths course and was also a Student Ambassador at Bath
University. During the course she worked with Dr Maths to write a newspaper article on the
maths of the lottery (which was subsequently published), delivered a Mathematics Masterclass
on “prime numbers and their properties”, ran a Bath Taps into Science exhibit on “reflections”
and produced a permanent piece of work on the maths behind coincidence entitled “Should | be
shocked?”. Following the award of her degree she joined the Ministry of Defence as a graduate
recruit, and she continues to work there in Operational Research. With the support of the MOD
she has continued to work in communicating STEM to the public, and regularly gives talks on
mathematics to schools and other bodies. She greatly enjoys being involved in such activities and
has experienced a wide range of other benefits:

“It’'s good fun. | did consider a career in teaching but | wanted to try my hand at doing something

else and this opportunity to join the MOD was really good so | wanted to stick with that. So | saw
STEM as a chance to continue my work in schools, which I really enjoy. And, you know, you get to meet like-minded people,
have a bit of fun and a break from the office is one thing, you can get out and about and remind yourself why you did your

degree in Maths in the first place and what you liked about it.”

Caroline also values the training that the Communicating Maths course gave to her, and says that the skills that she learned

from the course were very useful in her job interviews:

“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.”
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B. University of Bristol

Nature / syllabus of the scheme

Communicating Science is a newly-developed 20 credit
point Open Unit run by the School of Physics at University

of Bristol for first year undergraduates. It has an emphasis
on designing and delivering outreach activities as well as
reflection on the outcomes of the activities. Students take six
afternoons of workshops which include Health & Safety and
Child Protection training and some of which are delivered

by external speakers, such as school teachers and the
University’s Centre for Public Engagement.

During the course, students have to deliver a “tried and
tested” activity which has been used successfully in the
past. This allows them to concentrate on their presentation
skills. They then devise and deliver a new activity (as a group
or an individual) before producing a more permanent piece
of work.

Student selection

For this unit students are self-selecting, since there is

a wide-range of Open Units available and the numbers
applying have not yet exceeded the spaces available given
that the course is in its infancy.

Student assessment

Assessment is based on the quality of the activities designed
and delivered by the students and also, on reflective
accounts of activities. Students are required to complete
each element and must submit a risk assessment for their
new activity.

Course accreditation and Quality Assurance

As a first year Open Unit, this module offers students the
opportunity to broaden their skills. Our previous experience
of dealing with accreditation of programmes that include

an outreach element was very positive. We introduced a
30-credit point Physics Education unit as an alternative to a
final year project for B.Sc. students. The Institute of Physics,
our accrediting body, was happy to endorse this option as
being suitable to fulfil their requirements.

Embedding within the HEI teaching
programme

Creation of an Open Unit rather than a mandatory part

of a programme gives some freedom in the design and
implementation of the unit. Students are opting to take the
unit and therefore are enthusiastic. Another positive was

that at Faculty level a name change from “Communicating
Physics” to “Communicating Science” was requested to
encourage a wider take up beyond physics. It is hoped that
the students graduating from this course will provide a group
of keen communicators. Indeed, some have already run
talks for the University Widening Participation Office.

“The unit has been entertaining, interactive and educational. | have learnt new skills and now have a better
appreciation of the safety element to planning an activity. My public communication skills have been developed
with many audiences from all walks of life, age, creed and scientific ability. Furthermore, my communication
skills have been enhanced between different members of academic and administrative staff within the university
itself, which has therefore helped with networking. | 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!”

Alex, 1st year Physics Student

enriching experience that allowed us to venture out of the ‘student bubble’.
Hilary, 1st year Physics Student

“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, | feel, was an

3
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3. Paid Model

Despite the increasingly tight funding climate, many
institutions find that employing students (usually on a casual
hourly basis) is an effective way of ensuring commitment

to a STEM communicators’ role. At the University of the
West of England (UWE, Bristol) the precedent had been

set through the prior existence of ‘Student Ambassadors’ —
current students who were paid to assist with marketing and
outreach activities, such as acting as tour guides on open
days, or assisting in welcoming visitors. The UWE Student
Science Communicators (SSCs) grew out of this system, but
underwent slightly more rigorous recruitment and training
procedures in order to ensure that they were ready for the
role.

Of course the important question that most people are
interested in is ‘how can we afford this expense’?! At most
institutions this work is funded via institutional marketing
budgets, with the payments equating to a little more than
minimum wage. Compared to other marketing expenses
this cost is relatively minor, but it means that it is possible to
ensure that a contract of expectation is set up between the
institution and the students, clarifying what their involvement
will entail, and ensuring clear penalties for not being up

to standard. This does not mean that the students are

not altruistically motivated to get involved — all of the paid
students involved in our research indicated that being paid
assisted them to take up the opportunity, but that it was not
the main motivating factor (see Section 5 for further details
relating to student experiences).

Selection and recruitment

At UWE, Bristol the SSCs were recruited via a rigorous
application and interview process. The timing of the

recruitment depended on when the activities were scheduled

to take place; over the years we found that it was best to
finalise recruitment approximately 2-4 weeks prior to the
first event. It was also important to ensure that there were
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plenty of events in the first few weeks (at least one event
per week) in order to maintain momentum and enthusiasm,
and give the students the best opportunity to develop their
confidence and skills as quickly as possible.

Applicants completed forms detailing why they were
interested in the role, as well as any relevant previous
experience they had (an example application form is
included in Appendix Three). Short-listed candidates were
then invited to short interviews, from which the final team
were selected. This process provides numerous advantages
to both the students and the activity organisers. For

the students it mimics real-life application and interview
processes, giving them feedback and practice for entering
the job market after graduation. It also gives them the
opportunity to ask questions and reassures them that they
fully understand the role and want to participate. From the
organiser’s perspective the processes ensure that the final
team are dedicated to the role — the ‘prestige’ of being
selected should not be under-estimated! It also provides the
opportunity to build a team consisting of complementary
backgrounds and skills — we worked hard to ensure that
students came from a range of degree programmes, year
levels, and more general life experiences.

Between 6 and 10 students were usually recruited each
year; this provided a good number to cover multiple events
and allow for other commitments, whilst still enabling all
the students to be regularly involved. A further advantage
of recruiting a small team was that they got to know each
other relatively well, and became much more confident
working together. This situation provided encouragement
for the students to expand away from the initial set of
demonstrations provided, to cover elements that they

were specifically interested in, or related to their degree
programme. It also provided an element of quality control in
that relatively regular involvement meant the students quickly
became very skilled in performing the activities.

= .
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Training and Support

In comparison to more standard ‘student ambassador’ roles,
paid STEM Communicators are likely to require much more
training and support, especially early in their involvement.
This does not need to be exhaustive however: at UWE,
Bristol we ran a single half-day session approximately a
week before the first delivery events. The training schedule is
included in Appendix Four and covered elements such as:

e |ntroduction to the role and each other

e | ogistics — CRB checks, health & safety, risk assessment
sign-off, payment arrangements etc.

e Arranging the space - setting up at a venue

e Demonstrations — introduction to and practice of the
suggested demonstrations

e Working with audiences — attracting attention, using
volunteers, working as a team, what to do when
something goes wrong

e Discussion of outstanding concerns

The training deliberately brought in opportunities to address
specific student concerns throughout the session. In
addition, Karen Bultitude acted as a dedicated contact
person whom they could speak to if there were any
problems at any time. As an academic with a great deal of
experience in delivering such activities, Karen was able to
advise on any questions that arose; she also attended the
first couple of events in an oversight capacity, assisting the
students where appropriate but fundamentally encouraging
them to take ownership of the events. Once the students
had sufficient skills and confidence they were able to run the
events themselves, meaning many more events could be
delivered than would have been possible otherwise.

Resources

Additionally, there were a variety of resources that were
distributed to the SSCs. These included:

e SSC manual — a summary document containing full
contact details, overview of the role, top tips for success,
and instructions (including explanations) for 20 tried and
tested demonstrations.

e Arigorous risk assessment (each SSC was required
to certify that they had read and understood this risk
assessment prior to conducting their first activity; an
example risk assessment is available in Appendix Five).

e Contact details for all the other SSCs.

e An overview of the upcoming opportunities, so that they
could sign up to participate.

¢ Links to other suggested demonstration sources.

Equipment and consumables

A central ‘demo kit” was stored at the University; this was
set up at the start of the year to contain all the ingredients
required for the 20 initially suggested demonstrations. Part
of the SSC's role was to source the necessary consumables
in advance of each event; since they were the ones
impacted if equipment wasn’t available, this usually proved
manageable. The only slight problem that was encountered
was that occasionally perishable ingredients were left in the
kit box after an event, and only discovered some time later!
However this proved a good learning experience — the smell
of rotten vegetables and eggs served as a good reminder
not to let it happen again!

All reasonable consumables and travel and subsistence
expenses were reimbursed upon submission of receipts,
and the students who purchased the ingredients prior to
each event were paid slightly extra in recognition of the time
involved.

A guide to good practice
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Case study: Matt

Matt studied Conservation Biology at UWE and throughout his degree was keen to get involved in wider activities in
the local community. Part of this motivation came from Matt’s own experiences as a mature student:

‘When | started at UWE | was new to studying and quickly recognised a big gap between academia and the wider
community. | think it’s important to bridge that gap and to make sure that the whole university experience isn’t
viewed as just lots of students in labs and lectures; that going to university can and should be fun for everyone.’

Matt’s involvement in STEM communication activities enabled him to work with local organisations and provided
evidence of key practical skills; both major benefits when he applied for a role in education event management with
the Bristol Natural History Consortium:

‘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.’

Matt had also helped as a volunteer with the local Wildlife Trust doing activities with schools. He found the
experience of being a member of a small dedicated team, rather than a wider network of volunteers, particularly
stimulating:

‘I definitely felt involved in the activities as an SSC, for example with similar activities I've been involved in through
volunteering, it was more a case of turning up and everything would be sorted out by someone else. As an SSC I'd
often be liaising with other SSC’s and event organisers, collecting materials and feeding back how the event went
to academic staff. ’

As with many other paid ambassadors, the financial incentive was important in reducing other barriers to his
involvement. However it was not the main reason he got involved in being an SSC:

‘Being paid definitely helped but — speaking for myself and other students — It was not the main motivation for
getting involved. A lot of us were genuinely very interested and keen to help; the role complemented our studies
and added another element to the university experience. It was really good to meet other students who had similar
interests in education, getting out of there and passing on what we had learnt from our studies and importantly
making science and other STEM disciplines both fun and interesting to learn.’
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4. Voluntary Model

Involving volunteers in science communication activities can
be a rewarding experience for all concerned. When carefully
planned and resourced, it brings many benefits to both the
organisation and the volunteer.

The Institute of Physics (IOP) South West regularly organises
‘physics busking’-style outreach events which utilise student
volunteers from university physics departments in the region.

A typical example from National Science & Engineering
Week 2011 saw undergraduate & postgraduate physicists
from three Universities participate in three different events
over a total of seven days, engaging with around 1000
children and adults in total:

e University of Bristol students ‘busked’ simple and fun
physics demonstrations as part of a public event in an
inner-city area of Bristol

e University of Bath students demonstrated creative,
craft-based physics activities at the Bath Taps Into
Science Fair

e At North Wyke Research Station’s Primary Science
Week in Devon, physicists from the University of Exeter
delivered a ‘Sounds like Physics’ workshop for local
school pupils.

All of these activities were coordinated by the Institute of
Physics’ South West Regional Officer, who liaised with the
event organisers, planned the activities and provided kit and
training.

Recruitment, training & support

Students were recruited via emails sent by contacts within
the physics departments (a departmental administrator,
teaching fellow or the Head of Department) to ensure that
the whole cohort was reached, rather than just students who
were members of the Institute. This exercise also helped
build relationships between the Institute and key staff within
departments who could support and promote outreach.

All students were invited to take part, whether they had had
prior experience or not and they could choose to volunteer
for a whole or half day. Short (approximately one hour long)
training sessions were held a week or so beforehand so the
volunteers could practice the activities and also be briefed
on health & safety aspects and the ‘dos and don’ts’ of
public engagement.

An I0OP staff member attended each event to support the
volunteers and provide guidance and supervision (as well
as cups of tea). Afterwards (both verbally at the end of
each day and in a ‘thank-you’ email) volunteers were asked
to feedback on their own personal experience and make
suggestions for improving the activities in future.

Blogs about each event were written by the IOP Regional
Officer and provided a good opportunity to acknowledge the
volunteers’ contributions and share pictures and feedback
with them and their departments.

A guide to good practice

@7



-~

Benefits of the voluntary model

Volunteering at an event organised by someone else
provides an extremely valuable opportunity for students to
‘dip a toe’ in outreach, without a big commitment on their
part.

STEM students in particular often feel that engaging people
with science is important, but are not necessarily aware

that they have the skills to do it themselves. They may
sometimes be less confident or outgoing than average, but
generally find that their natural enthusiasm for their subject
shines through and enables them to readily connect with
audiences. New volunteers are often surprised at how much
they enjoy the experience of communicating science, having
been apprehensive beforehand (as discussed in Section 5).

In addition STEM students often have very full timetables

of laboratories and lectures and so may lack the time to
commit to longer-term programmes or projects which
require significant extra effort on their part. By offering flexible
opportunities which are open to all and need minimum prior
training, the number and diversity of student volunteers is
much increased.

Even a single event can help identify students who do
have the time and interest to get involved with more STEM
Communication activities in the future. Departments and
event organisers also benefit through building relationships
and sharing ideas and resources, as well as from the
(hopefully) positive publicity an event generates.

Considerations when working with volunteers

Involving volunteers in STEM Communication activities
should not be seen as a no-cost solution. Even for one-off
events, training, supervision and coordination is required to
ensure the best possible experience for volunteers and the
overall quality of the event. Any out-of-pocket costs incurred
by volunteers should always be reimbursed, e.g. for travel,
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subsistence etc. However, payment of any kind shouldn’t
be offered, to avoid any repercussions in terms of minimum
wage requirements and employment law.

Flexibility is often the key to recruiting volunteers, both in
the timing of the event and in any preparatory meetings
etc. Offering volunteers a choice (within reason) of when
they participate can help ensure maximum participation.
In addition, it is always wise to recruit more than the bare
minimum of people necessary, in case of unexpected
no-shows or last minute drop-outs.

When recruiting volunteers the level of supervision needed,
particularly in regard to child protection issues, should

be carefully considered. Especially for one-off events it is
often not reasonable or feasible to ask all volunteers to
have CRB checks or to join a scheme such as STEMNET
Ambassadors beforehand. However, as long as a thorough
risk assessment has been carried out, and child protection
policies agreed with the event organiser and appropriate
practices in place, this should not be an issue or preclude
people from taking part.

It is absolutely vital to ensure volunteers are thanked at the
time and afterwards and that they feel their contributions
have been valued. It is also important to make sure others
in the department are aware of the event, any opportunities
for publicity taken advantage of, and that any contributing
organisations are appropriately recognised.

Many universities now run schemes which recognise
extra-curricular activities like volunteering, such as

‘Bristol Plus’ or the ‘Bath Award’ and volunteers can be
encouraged to use their experience towards something like
this, in addition to putting it on their CV etc. After events
many students are keen to get more involved with STEM
communication activities, so it is a good opportunity to
highlight upcoming events or other schemes with which they
could get involved.




Case Study : Caity

Caity was a postgraduate research student at the University of Bath, undertaking a PhD in Physics. Originally
volunteering on the Institute of Physics stand at Bath Taps Into Science during her first year to boost her ‘generic
skills training’ record, she has subsequently been involved every year since. She has found that as well as having
a great time, there are other significant benefits:

‘I participated in a number of physics outreach events while studying for my PhD, and really enjoyed everything
| 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 | built essential teamwork skills, and learnt how to
cope with busy times on our stall, so that the day was enjoyed by everyone.

| also learnt how to engage in discussions at the appropriate level, and how to deal with some of the more
‘challenging’ questions a volunteer gets asked. “Which planet is better: Mars or Jupiter?” being one of my
favourite from a budding young scientist (we decided, after some serious scientific discussion, that Jupiter was
possibly more exciting because it is bigger and made of gas).’

Working as a PhD student, with a focus on completing independent research in a short time frame can
sometimes mean limited opportunities to develop such ‘transferable’ skills. Nonetheless, young researchers are
often expected to take on additional duties such as demonstrating and tutoring. As well as gaining experience
which will be valued by any potential future employer, Caity feels the skills she developed were immediately
useful:

‘I was able to use the skills | had gained from outreach events as | took on more responsibilities for teaching our
undergraduates, and | believe | became more confident in this role due to my outreach experiences.’

In addition to building confidence, Caity also found that the events boosted her motivation towards her research.
Getting out of the lab, even for just a short period, can help students remember why they chose their subject in
the first place:

“Taking a small amount of time away from research to participate in outreach events helped keep the PhD
challenge in perspective, and renew my enjoyment of physics when the going was getting tough!’

What started off as a ‘one-off’ volunteering experience has developed into a real enthusiasm and belief in
engaging the public about physics and is something Caity certainly plans to continue doing as a post-doctoral
researcher:

‘The enjoyment and skills | got from patrticipating in outreach events was one of the reasons | have chosen to
remain in academia, and | look forward to getting involved more as | continue my career.’
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5. Evaluation Findings

An extensive evaluation was conducted to compare the
students’ experiences of the three different models of STEM
Communications outlined in Sections 2 — 4. This evaluation
consisted of the following approaches:

(i) Electronic questionnaires were distributed to students
both before and after being involved in the STEM
communication activities. (n,=40 and n,=31 respectively)

(iy Short audio-recorded interviews with the STEM
communicators took place during key events (such as
Bath Taps into Science) to ascertain students’ direct
experiences of being involved. (n,=21)

(iiy An informal debrief discussion was held within the
project team to identify broader successes and
challenges within the programme.

=

Follow up audio-recorded interviews were conducted
with a sub-set of students approximately one year after
their initial involvement in the STEM communication
activities. (n,=9)

This section summarises the main findings from the

above approaches. If you are interested in further detailed
information please contact Karen Bultitude, karen.bultitude@
ucl.ac.uk.

Demographics

A total of 60 students were involved in the evaluation
processes. The gender balance was approximately even
(29M, 31F), with the vast majority of participants under

25 years of age. The cohort was relatively inexperienced:
two-thirds were new to STEM communication activities; only
two had participated in more than three events previously.

Motivations

As demonstrated in Figure 1, participants were mainly
inspired by altruistic motivations, such as wanting to reach
out to others, either to encourage them directly to take

a greater interest in STEM subjects or to share their own
enthusiasm. ‘Having fun’ was also rated highly by the
student communicators. Involvement appeared to be based
on individual choice rather than linking to friendship ties

— the lowest average priority was allocated to ‘My friends
are involved’. Professional factors (such as CV or skills
development) were moderately popular, but direct overt
incentives (‘being paid’ or ‘gaining degree credit’) were
relatively low in priority.
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When these data were further investigated, it was noticeable
that students with prior experience in being involved in
STEM communication activities were more likely to be
motivated by altruistic motivations, and ranked ‘Gaining
degree credit’ as their lowest priority. Males tended more
towards external motivations (impacting on other people
rather than themselves) than females, and in particular,
females ranked ‘gaining degree credit’” much more highly
than males, but were less inclined to be influenced by ‘My
friends are involved’.

DRy iy P R R sl
skl

IREEI iy Ce L i e 3§ greae meren i
L

LEG IR g o i L9

o el i3 Ny e e gl

nd B ARG cRd

kergpad

B liEeh dik B e d

& 4 3 & &4 § & F

® M

i gk Mg [ = iyl 1 iy fi = P T

Figure 1 - Average ratings of potential motivations to

be involved in the STEM communicator activities [data
collected prior to involvement in any events, n,=40)]. Error
bars indicate the standard deviation in the rankings across
the cohort. (Note that the sample sizes are too low to allow
direct statistical analysis.)

Influence of mode of involvement

As might be expected, there are some major differences

in the students’ motivations which are closely linked to the
model under which they were recruited to participate in

the activities. The students taking the accredited module

on average ranked ‘gaining degree credit’ as their top
average priority, and ranked the more altruistic factors (such
as ‘encouraging others to study STEM subjects’, ‘I enjoy
sharing my interest in / enthusiasm for STEM subjects’

and ‘encouraging others to take a greater interest in STEM
subjects’) much lower than the other two groups. In a similar
vein, the students who were paid to participate ranked
‘being paid’ more highly than the other groups. It is however
notable that in the case of these paid students the financial
incentive was still their second lowest average priority. The
interview data further demonstrates that being paid was
valued, but not the major incentive:



‘I think if they were unpaid | probably still would have done
them, | think, but it’s a way of deciding you’re definitely going
to do it and you can definitely give up your time. It’s just that
extra little thing that goes “right | should do this because

not only am | going to enjoy it and get a bit out of it, it also
will help with pay and study”, so it is that extra little tipping
point to get you to really sign up and commit for it | think,
especially when you’'re a student and a bit low on money.’

Within the questionnaires the volunteers ranked ‘gaining
degree credit’ much lower than the other groups, possibly
because some of the volunteers were postgraduate students
(as opposed to the undergraduate cohorts in the other
samples), and therefore degree credit now appeared less
relevant to them. Other personal factors were also ranked
lower on average by the volunteers, for example skills
development, CV contributions or relevance to a career
path. For all three models of involvement ‘having fun’ was a
strong motivating factor, whilst having their friends involved
proved to be a weak motivation for almost all participants.

What they hoped to gain

Within the questionnaires the students were asked to outline
what they hoped to gain from the experience. 51 ‘internal’
factors were identified, including:

skills development (n1=16)
experience (n,=9)
enjoyment (n,=7)
confidence (n,=5)
knowledge (n1=4)
contacts (n1=3)

There were a further six factors relating to their career, e.g.
‘“To enrich my skills and give me a headstart in my teaching
career’ or ‘Experience to put on my CV’. The respondents
also identified 23 ‘external’ motivating factors, e.g. ‘getting
children involved in and interested in science’, whilst three
comments recognised bi-directional learning between the
demonstrator and the audience.

Recognised barriers

By far the most common barrier identified was time (n,=27;
n2=19). Other commitments, such as university courses

or jobs were also a notable issue (n,=16) e.g. ‘Pressure of
pretty much always feeling like | should be working on PhD
stuff directly...”. Prior to their involvement in the first events,
seven respondents reported a lack of confidence. However,
it was interesting that no students reported this as an issue
after the events themselves (see ‘reactions’ below). There
were also logistical issues which proved to be significant

barriers; transport problems and events being held at distant
locations prevented some students from being involved as
much as they would have liked. Finally, students anecdotally
reported feeling overwhelmed at certain times of the

year; in particular, the close proximity of multiple events in
National Science and Engineering Week (NSEW) provided
challenging.

Reported emotions

Within the online questionnaires the respondents were
asked to select (from a pre-determined list) which emotions
best described how they felt regarding being involved in the
events. Figure 2 provides a visual representation of students’
reported emotions:

Pre-event emotions
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Figure 2 — Word clouds representing the res[ondents’ emotions both before and
after being involved in the STEM communication activities. The larger the word the
more respondents selected that option. Note that the word colours and orientations
do not habe amy particulat menaing in these figures.

Six emotions were not selected by respondents in either
questionnaire: ‘frustrated’, ‘inadequate’, ‘passive’, ‘afraid’,
‘bored’, and ‘confused’. It is noticeable that these are all
negative emotions, thereby indicating an overwhelmingly
positive response to the experience by most respondents.
The three most strongly reported emotions prior to the
event were ‘excited’ (n,=80.0%), ‘responsible’ (n,=60.0%)
and ‘creative’ (n,=47.5%). 25.0% of respondents reported
feeling ‘anxious’ in advance (and a further two indicated they
were ‘nervous’ in the open-response part of this question),
15.0% ‘rushed’, and small numbers reported other negative
emotions such as ‘stressed’ (0,=10.0%), ‘tense’ (n,=7.5%),
‘overwhelmed’ (n,=5.0%) or ‘uncomfortable’ (n,=2.5%).
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The timing of the questionnaires before and after the events
enabled a comparison of how the students’ reported
feelings changed due to their experiences of being involved,
as demonstrated in Figure 3:
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Figure 3 - Variation in participant emotions before and after

the events. The values shown were calculated by subtracting

the proportion of the cohort who expressed a particular

emotion before the event from the corresponding proportion

after the event. Negative values therefore represent a
reduction in the proportion of the cohort who experienced
that emotion, whilst positive values represent an increase.

It is noticeable that all of the ‘negative’ emotions were
reported to reduce between the two surveys. The most
positive changes related to self-value, for example being
‘confident’, ‘proud of myself’ and ‘capable’. There

were also some positive increases in aspects relating to
acknowledgement of wider effort and support, for example
‘grateful’ and ‘privileged’. Some ‘positive’ emotions did
however decrease between the two surveys (in particular
‘excited’, ‘curious’ and ‘fascinated’). However, these are to

be expected as they are associated with anticipation and are

therefore less likely to be perceived after the event.
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Conclusions

Based on the students’ feedback the following conclusions
have been drawn from this evaluation:

e There is no ‘one’ incentive for student involvement in
STEM communication activities; motivations vary quite
widely.

e Both internal and external motivations should be
emphasised when recruiting participants.

e Students report overwhelmingly positive outcomes and
reduction of negative emotions from their involvement.

e Student involvement can be supported through:

e Pre-organised events which reduce the amount of
time required to plan and prepare for activities.

e Embedding a training programme to develop skills
and confidence.

e Ensuring that travel expenses are covered, and
where possible, that students are assisted in
arranging transport to off-site locations.



6. Tips for Setting Up Your Own Scheme

We now consider some ‘Frequently Asked Questions’
generated from a wide range of participants that engaged
with the ‘Developing and Enhancing Student STEM
Communicator Models’ project.

What broad advice would you offer?

Manage your expectations (start small and build up), allocate
lots of time, never turn down any offer of help (and there

is a lot of possible help out there), don’t be put off by any
negative comments from your colleagues, go for it and have
fun!

How do | convince my institution that
| should run such a scheme?

High on the agenda of most institutions is: enhancing

the student experience (especially given the National
Student Survey); developing students’ communication
skills; enhancing widening participation opportunities and
demonstrating that universities are engaging with their local
communities. This means that you are often pushing on an
open door when proposing to run a STEM communicators
programme. However, you still need to convince senior
management to allow time and provide resources to help to
run a scheme.

You should certainly point to successful examples of such
schemes running in many other institutions. Furthermore,
carefully evaluate your own scheme as it develops so that
you have hard evidence that it is achieving the results
described above.

Other advantages to an institution are that it raises their
profile, both within their community and nationally. This

can be a powerful recruitment tool. Institutions themselves
are also slowly becoming aware of the need for public
engagement. See if your organisation has signed the
manifesto for public engagement developed by the National
Coordinating Centre for Public Engagement at:
http://www.publicengagement.ac.uk/why-does-it-matter/
manifesto

What are the main problems | am likely
to encounter?

Problems could include: the sheer time commitment
involved (especially in periods of high activity such as during
National Science Week, or in marking lots of projects against
a deadline); difficulties in raising funds; negative attitudes
from colleagues who think that you should be doing more
traditional courses or working harder towards the research
required for the Research Excellence Framework (REF).
These schemes are also often heavily reliant on the skills and
commitment of a few individuals.

And how do | counter these
objections?

Provided that your outreach is directly linked to your
research then it can be counted as REF Impact.
Furthermore, there is no contradiction between being good
at research and good at promoting research and we firmly
believe that anyone who says this is talking nonsense! If your
colleagues don’t want to be involved then they don’t have to
(but will be missing out on a lot of fun if they don’t). Faraday,
Feynmann & Zeeman are all excellent examples of great
scientists and great popularisers of science. It is important,
however, to recruit as many of your colleagues as possible.
This avoids over-reliance on a small number of individuals
and helps to sustain the project over a longer time period.

How much time do these schemes
take up?

We have to be realistic; any scheme of the nature of

those reported in this report will take up a lot of time for
the coordinators. One of the advantages of an accredited
programme is that this time can be offset against the usual
teaching load of the coordinators, and this helps with the
sustainability of the scheme (although inevitably more time
will be needed than is typically allocated!). However, the
disadvantage of an accredited programme is that marking
the students’ work can be extremely time consuming
depending on the nature of the assignments. A further time
commitment is the administrative process of allocating
students to projects, liaising with schools etc., sorting out
travel and other costs.

How do | select and train the students?

Never underestimate what students can do or the
enthusiasm and creativity that they bring to the activities.
But also never overestimate their initial levels of confidence.
STEM students in particular are often not initially natural
communicators. Give lots of time to training (preferably
hands-on) and to feedback and evaluation. Value your
students, and show that you value them. We have included
an example application form and training session plan in
Appendices 5 & 6; you may also find the following article on
best practice in public communications training in STEM of
interest:
http://jcom.sissa.it/archive/08/02Jcom0802%282009%29A
03/Jcom0802%282009%29A03.pdf/
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Are a CRB check and insurance
hecessary?

The guidelines on who requires CRB checks (or their
equivalent) are currently being reviewed. However, we

would definitely advise that anyone (staff or students) who

is likely to have on-going contact with young people should
undergo a CRB check. When delivering activities outside the
university all personnel should be covered by the indemnity
insurance of the institution — it’'s worth checking the terms

of the policy to make sure that this is the case. Appropriate
insurance is important in case any of the students are injured
during the activities, or worse still injure someone else. If
they do not have a CRB check then it is quite possible that
they will not be insured and if the worse case happens and
there is an incident involving a young person, then you as
organiser will potentially be in serious trouble if you cannot
prove that they had CRB clearance. Of course by far the
best thing is for such incidents never to arise, and here
training in child protection and avoiding potential problems
by conducting a careful risk analysis is extremely important.

It is usually possible to engage STEMNET or a similar
organisation to do the CRB training and to administer the
paperwork, and many institutions have an existing process
in place to arrange such matters — check with your HR
department for advice.

What other safety issues are there?

Closely linked to CRB training is Health and Safety. This is
important in any environment, and essential when involving
practical science demonstrations. Many demonstrations
(for example, those which use hot or corrosive materials)
are much too dangerous to be used in a public arena. Such
issues can be avoided by careful planning, requiring the
students to submit a full Risk Assessment in advance of
delivering any activities, and in conducting a dry run of any
demonstrations well before any of the public are involved.
See Appendix 5 for an example of an over-arching risk
assessment. Again, without an appropriate Risk Assessment
in place, your activities may not be covered by your
institution’s insurance policy.

How much does it cost?

The base costs for the scheme really depend upon how
much ambition you have and vary widely depending

on the scheme and funding model. Typical costs which
should be considered include: staff time, travel expenses,
administration, buying resources, publicity, venue hire and
training.

If you want to run a scheme which only places students
in schools, then the main costs are travel expenses and
administrative time. Costs rise if you include other activities
such as delivering and managing larger events such as
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Science Fairs. However, here things can work both ways,
since through raising money to run a science fair you can
also be raising money to support your students. Staff time
is the largest cost, and this really depends upon what cost
model your institution wishes to use.

Where do | get funding for a STEM
communicators scheme?

One advantage of the schemes that we have outlined is
that they are all relatively cheap to run, and in the short term
can be funded from a variety of sources such as industrial
sponsorship or one-off grants from organisations such as
the Royal Society, the London Mathematical Society, the
Institute of Physics or the British Science Association. More
sustainable funding is possible if you get institutional buy-in,
especially if the scheme is considered part of the Widening
Participation Programme for your university. (See Section 7
on sustainability).

Are STEM communicator schemes only
available for undergraduates?

Not at all. In fact, postgraduates are important members

of many STEM Communicator projects. This is often in the
‘voluntary role’ but in certain Doctoral Training Centres some
involvement in public engagement training and delivery

is both expected and required. Postgraduates can also
participate in various schemes where they go into schools to
present the research that they are doing, or engage directly
with young people e.g. online through the I’'m a Scientist
project.

How do | publicise such schemes?

If a scheme is part of an accredited degree programme,
then it should be included in the unit catalogue of the
university and also appear on the university website. This
gives an automatic publicity route. However, a very effective
publicity route is via word-of-mouth from students who

have previously taken part in the scheme. If you manage
the scheme well, then the students will enjoy it and will be
your best possible advertisements. Paid or voluntary models
usually recruit students via posters, mailouts and other
standard student communication forums. Be careful to think
about your recruitment messages along the lines suggested
in Section 5.

You also need to advertise the availability of your students
to the broader community and to set up activities for them
to assist in delivering; an example booking form is included
in Appendix 6. You will find that as you run the scheme
over several years, demand for your students will increase
and many new opportunities will arise. STEMNET and
other coordinating organisations are also very effective in
identifying possibilities.



7. Sustainability

Whether you choose to implement an accredited, paid or
voluntary model of student involvement in delivering STEM
communication activities, there are various actions that you

can take to enhance the sustainability of your chosen model:

Embedding & Mainstreaming within
Institutional Activity

Of course, accredited models of STEM communications
are embedded in institutions as part of curricula but, even
without accreditation, there are other means to embed and
support their sustainability, as outlined below:

Access Agreements

As of 2012, universities looking to charge more than £6,000
per annum in tuition fees have to produce an access
agreement setting out their fee limits and the access
measures they intend to put in place (e.g. outreach work or
financial support) to safeguard and promote fair access to
higher education. Access agreements are submitted to, and
monitored by, the Office for Fair Access (OFFA) on an annual
basis. N.B. Access agreements do not cover postgraduate
courses and do not apply to overseas students.

It may be that your STEM communications activity
enhances your institution’s outreach activity and / or has

a positive impact on the retention of students. If this is

the case, monies could be made available through your
institution’s access agreement to support your work. In the
first instance, it would be worth reading your institution’s
access agreement to find out targets and milestones

and how much money is to be committed to fair access.
Access agreements are available publically through OFFA’s
website at www.offa.org.uk. If your institution has an
access agreement, it will likely be owned by your Widening
Participation office or equivalent.

Intra-institutional Collaborations

As indicated under ‘Access Agreements’, your work

in STEM communications is likely to be of wider use

and import to cross-cutting institutional themes such

as: widening participation, outreach, student retention,
employability, student experience and so on. Rather than
working in silo, you could take some time to consider how
others in your institution might contribute to, and support,
your work. Widening participation units, careers services,
students’ unions and the like may be interested to hear of
your work and might be able to provide training, advice and
even financial support. If your institution runs co-curricular
award schemes, then a quick win is to persuade your
students to apply for these, thus raising awareness of your
work whilst encouraging the students to reflect on their
learning.

STEMNET

STEMNET (www.stemnet.org.uk) is a national charity that
creates opportunities to inspire young people in STEM,
allowing them to develop their creativity, problem-solving and
employability skills and ensuring that they are well-informed
about STEM. The charity runs three programmes delivered
by 45 sub-regional contract holders around the country:

e STEM ambassadors — There are currently 25,000
volunteer ambassadors nationally who offer their time
and support to promote STEM subjects to young people
in schools

e STEM clubs’ network — STEM clubs allow children
to explore, investigate and discover STEM subjects
in a stimulating learning environment, outside of the
constraints of the school timetable or a prescribed
curriculum

e Schools’ STEM advisory network — Through strong links
with business organisations, this network aims to ensure
that all schools and colleges can offer their students
programmes which support the curriculum and increase
the quality and quantity of students moving into further
STEM education, training and development

Your STEM communications activity may complement one
of STEMNET’s programmes. If this is the case, it would be
worth contacting your sub-regional contract holder (relevant
contact details can be found at: www.stemnet.org.uk/
contact) to see whether there is any support (e.g. training /
advice) they could provide to enhance the sustainability of
your work.

Continuance - Advice

There exist a plethora of key organisations providing advice
on public engagement activities and, very occasionally,
funding. We have already highlighted how institutional
access agreements and other departments might provide
sources of funding and advice. In addition, you could
consider:

National Coordinating Centre for Public Engagement
(NCCPE)

The NCCPE supports universities to promote best

practice in public engagement, supporting, recognising,
rewarding and building capacity for public engagement
work. The NCCPE can offer advice on any aspect of public
engagement and have a huge range of publications and
resources available for free at www.publicengagement.ac.uk.
To keep in the loop with relevant funding opportunities, you
may like to register as a public engagement ambassador
with the NCCPE (see: www.publicengagement.ac.uk/
how-we-help/ambassadors-scheme) and / or join their
public engagement JISCMail network by heading to
www.jiscmail.ac.uk and searching for ‘NCCPE-PEN.’
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Research Councils UK (RCUK)

The RCUK is the strategic partnership of the UK’s seven
research councils. It believes that engaging the public with
research helps empower people, broadens attitudes and
ensures that the work of universities and research institutes
is relevant to society and wider social concerns.

The RCUK has an active public engagement team
overseeing policy, research and funding calls. The Catalyst
funding call in 2012 saw eight universities granted £300,000
each to embed public engagement with research in their
institution. A range of best practice guidelines, publication
and public engagement resources can be accessed via
www.rcuk.ac.uk.

RCUK consider the demonstrating and maximising of
impact of research to be of great significance. As such,

the Research Council application and assessment process
involves completion of a ‘Pathways to Impact’ section,
prompting researchers to think about how they will achieve
excellence with impact and how to explore the pathways
for realising the impact (see: www.rcuk.ac.uk/kei/impacts/
Pages/home.aspx). STEM communication models focusing
on disseminating current research findings may well facilitate
pathways to potential economic and social impacts and so
could be included in funding applications to the RCUK.

The National HE STEM Programme

Running from 2009 — 2012, this programme funded

over 500 STEM-related projects nationally with a focus

on widening participation, curriculum enhancement and
workforce development issues. The programme focused on
the disciplines of Engineering, Mathematics, Physics and
Chemistry, and all programme outputs are freely available via
www.hestem.ac.uk, with a subset of South West regional
outputs available at www.hestem-sw.org.uk.

Professional Bodies

Professional bodies for specific disciplines occasionally
release funding calls to support public engagement activities,
and some have specific grant schemes. Many have outreach
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/ public engagement departments who provide advice and
free resources and usually possess strong links with schools
and colleges. Links are given in Section 8.

British Science Association’s Collective Memory

The Collective Memory is a database of evaluations of a
diverse range of science communication initiatives. It aims to
bring together a wealth of expertise from across the public
engagement community so that people can learn from their
peers. Head to collectivememory.britishscienceassocia-
tion.org/ to see if there are any activities similar to the ones
you are planning / run and see whether there is any useful
learning to be had. You may even like to share your own
examples!

The STEM Directories

The aim of STEM Directories is to connect teachers with the
wide range of activities in the UK that can help enhance their
teaching in science, engineering and mathematics. As such,
the directories provide a huge range of ideas for activities,
and providers that may well be worth collaborating with.
See: www.stemdirectories.org.uk/?p=home




8. Useful Resources

Useful links, contacts and resources

Advice & Guidance

IMA National HE STEM Programme project, on-line
http://www.ima.org.uk/activities/he_stem.cfm

A comprehensive guide to working with Student Volunteers from
the NCCPE
www.publicengagement.ac.uk/how/guides/working-student-
volunteers

Article summarising the findings of research into best practice in
public communications training in STEM:
http://jcom.sissa.it/archive/08/02/Jcom0802 %282009%29A03/
Jcom0802%282009%29A03.pdf/

Ambassador Schemes
UAS http://www.uas.ac.uk/

STEMNET www.stemnet.org.uk
Engineers Without Borders http://www.ewb-uk.org/
Café Scientifique http://www.cafescientifique.org/

IMA Maths ambassadors
http://www.mathscareers.org.uk/ambassadors.cfm

Activity ldeas

Institute of Physics Activity Ideas
www.iop.org/activity/outreach/resources/activity/page_47894.
html

Maths Busking
www.mathsbusking.com

The Naked Scientists Kitchen Science Experiments
http://www.thenakedscientists.com/HTML/content/
kitchenscience/

British Interactive Group www.big.uk.com — advice and ideas
for anything interactive; also has an associated mailing list
(BIG-chat) which is very informal and where members are only
too happy to share their experiences and ideas.

Science Fairs and Festivals

These are an excellent resource for both training students and
for giving them a chance to give exhibitions. The following is a
very incomplete list

Big Bang Fair http://www.thebigbangfair.co.uk/home.cfm

Cheltenham Science Festival
http://www.cheltenhamfestivals.com/science

Royal Society Summer Exhibition
http://royalsociety.org/Summer-Science/

British Science Festival
http://www.britishscienceassociation.org/web/britishsciencef-
estival/

Bath Taps Into Science
http://www.bath.ac.uk/math-sci/extracurricular/bathtaps/

A guide to running an exhibition in a science fair is given in the
National HE-STEM Programme report
http://www.hestem.ac.uk/resources/guides-and-publications/
national-he-stem-programme-user-guide-how-design-finance-
and-run-r

Mathematics Masterclasses

These are Saturday morning workshops all around the country
for KS3 students in mathematics which are coordinated by the
Royal Institution.
http://www.rigb.org/contentControl?action=displayContent&i
d=00000001857

Professional Bodies & Grant Schemes

Institute of Physics’ Public Engagement team and Public
Engagement Grant Scheme
www.iop.org/activity/outreach/index.html

Royal Academy of Engineering’s Public Engagement team
(including information on Ingenious, a public engagement grants
scheme) -
www.raeng.org.uk/societygov/public_engagement/default.htm

Royal Society of Chemistry’s Education team —
www.rsc.org/Education/

The Royal Institution www.rigb.org

Institute of Mathematics & its Applications (IMA)’ Education
team - www.ima.org.uk/activities/education.cfm & The London
Mathematical Society (LMS) www.Ims.ac.uk . Both the IMA and
the LMS have educational grant schemes which will give one off
grants in the region of £600

The Biotechnology and Biological Sciences Research Council
(BBSRC) spends around £1m per year on public engagement
activities -
www.bbsrc.ac.uk/society/pe-strategy-and-funding.aspx

Other

Bath Award
www.bathstudent.com/bathaward/

Bristol Plus Scheme
www.bris.ac.uk/careers/plusaward/

A guide to good practice
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All appendices can be downloaded for free from the project’s web-pages. Head to
www.hestem-sw.org.uk and click on ‘All Projects’ to find the STEM Communicator Models project.

Appendix One:

The unit description for the University of Bath
Communicating Maths Unit as it appears in the university
directory of courses:

Communicating Maths MA30241

Credits: 6
Period: Semester two
Level: 3

Available to all third/fourth years in any of the mathematics
courses. Numbers taking the course will be restricted to
about 20 each year. Selection for the unit will be made

on the basis of a short written statement by potential
candidates.

Assessment: 100% CW. The work will be written up as a
portfolio together with the permanent piece of work (see
below for a detailed description)

(Pre-)Requisites: None, other than that ALL students on the
course will be required to have an up to date CRB check.

Aims: To teach communication skills in mathematics and to
practice these in a hands on environment involving science
fairs, masterclasses etc.

Learning Outcomes: At the end of the unit the students will

(i) Have learned methods for communicating mathematics
through running exhibitions, delivering masterclasses and
other hands on activities.

(i) Have learned how to critically evaluate their work using a
variety of techniques

(iiiy Have learned how to carefully communicate

mathematical idea to a group of young people

Have produced a permanent piece of work describing a

mathematical topic in a medium that they specify.

(v) Have learned basic ideas of child protection and

health and safety when communicating in a hands on

environment

Have had the experience of working with professional

communicators and teachers.

(iv

=

(vi

=

Skills:

Written, graphic and spoken communication T/F A
Problem solving T/F A
Team work T/F
Project management T/F A
Critical evaluation (project and self) T/F A

Work involved: 100 Hours. A mixture of lectures, hands on
practice and project work

Content:

Background:

Communicating Maths has been run as a successful project
unit available for about 20 students for the past ten years. It
has attracted a number of National education awards

A guide to good practice

and is currently supported by a grant from the HE-STEM
programme. It has led directly to similar courses being run at
other universities based on the Bath model.

Detailed Course Description:
The students will receive training on

1. Child Protection/Health and Safety: One extended
lecture

2. Preparing an exhibit for a science fair: One lecture and
two practice sessions

3. Critical evaluation skills: One lecture

4. Preparing a schools level masterclass: One extended
lecture (followed by an observation of a masterclass).

The training will not count directly towards the assessment,
but the students will be expected to use the training in the
production and evaluation of their activities.

(A) The students will work (typically in teams) to deliver and
evaluate

A. An exhibition during the Bath Taps Into Science Festival
which will demonstrate a key STEM idea to a family
audience

B. A mathematics masterclass for KS3 students (preceded
by an observation of a masterclass which they should
also evaluate)

C. A hands-on STEM activity taken from a list of options
such as: delivering a lesson at a school (primary or
secondary), taking part in the Big Bang Fair, working as
a maths journalist, taking part in a maths theatre event,
maths busking etc.

Each of these activities will count for 25% of the overall
mark.

The mark for each activity will be a combination of an
assessed 10 side piece of work presented individually

by each student in a portfolio (counting for 80% of the
activity mark) together with a mark from an assessor of

the activity as it happened in context (counting 20%). The
80% assessment of the portfolio will be guided by a careful
written explanation of what is expected (made available to
the students at the start of the course) and will be based on
(i) the design and planning of the activity (ii) the presentation
of the activity, (i) the educational merit of the activity
including the successful accomplishment of the planned
learning outcomes for the STEM material and (iv) the care
of the self-assessment of the activity. The 20% context
mark will be based primarily on an evaluation by an external
reviewer (this could be the unit leader, but it could also be a
teacher) on the success of the activity in achieving its stated
objectives.

(B) Each student will also create a permanent piece of work
on a mathematical theme, in the medium of their choice,

to an audience of their choice. (For example this could be

a newspaper article, a web-site or a poster) This will count
for 25% of the final mark. This mark will be given on (i) the
presentation of the material (i) the effectiveness of the work
in conveying the mathematical idea to its intended audience.



Appendix Two:

Template for the allocation of marks to the students for the
University of Bath Communicating Maths Course.

PROJECT ASSESSMENT

1. Design and Commentary on Two Projects (50%)

—_

a) Masterclass (25%)

Background (3%)

Design of Masterclass (7 %)
Evaluation of Masterclass (10%)
Presentation of Report (5%)

b) Activity of Choice (25%)

Rationale for Choice (3%)

Preparation for/Background of Activity (7%)
Critical evaluation of Activity (10%)
Presentation of Report (5%)

— e o o o

2. Design and Commentary on Project for National Science
Week (25%)

Background to Bath Taps Into Science (3%)
Design of Exhibit (7%)

Evaluation of Exhibit (10%)

Presentation of Report (5%)

@

Written Activity e.g. webpage, newspaper article,
poster (25%)

Mathematical/Scientific Content (10%)
Presentation of Material (15%)

ASSESSMENT CRITERIA

Guidelines are provided below which indicate the type of
activity which is expected for the following classifications:
1. Mark between 40-50

2. Mark between 50-60

3. Mark between 60-70

4. Mark Over 70

Background Material
1. Present some basic information
2. Provide basic information in a coherent structure

3. Provide well-structured information on the activity with
some more general information on general issues

4. Integrate background information into the current
national context

Design of (Preparation for) Activity
1. Basic description of activity

2. Description of activity including rationale for choice of
activity

3. Description of activity integrated with rationale for activity,
limitations of activity

4. Integrated description of activity -practicalities, rationale,
limitations, anticipated outcomes, etc...

Evaluation of Activity

1. Some general comments on the activity: use of
anecdotal evidence

2. Critical discussion of the activity, making use of any
evidence collected during the activity

3. Evaluation of one aspect of the activity making use
of any evidence collected during the activity. Critical
discussion of the remaining elements of the activity

4. Good evaluation of one aspect of the activity using
evidence collected systematically during the activity.
Critical discussion of the remaining elements of the
activity.

Presentation of Report

1. Report split into relevant sections. Some sections well
presented

2. Report constructed in a methodical manner. Mostly well
written with some use of photos, diagrams, etc...

3. Clear report structure, mostly well constructed with
some good use of colour, photos, diagrams, etc...

4. Well constructed report -clear structure, well written, key
points highlighted, appropriate use of colour, photos,
figures, diagrams, etc...

Written Activity-Content

1. Suitable choice of content. Some material well
motivated. Some accurate science

2. Suitable choice of content. Generally accurate science,
mostly well motivated. Attempt to identify audience level

3. Good choice of content. Correct identification of
audience level. Generally accurate science

4. Good choice of content, well motivated. Correct
identification of audience level. Accurate science.

Written Activity-Presentation

1. Basic presentation: statement of problem/concept,
generally good use of English language, some attempt to
use appropriate scientific language, basic use of graphs
and/or diagrams

2. Standard presentation: clear and well-motivated
statement of problem/concept, good use of English
language, several attempts to explain scientific concepts,
basic use of graphs and/or diagrams

3. Good presentation: clear and well-motivated statement
of problem/concept, good use of English language,
several attempts to explain scientific concepts, basic use
of graphs and/or diagrams

4. Excellent presentation: clear overview of problem/
concept, well written English, appropriate use of
scientific language, good use of diagrams and/or graphs.

A guide to good practice
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Student Science Communicator Application Form 2011
Facully of Health and Life Sciences

Personsl Details
Firgl name({s) Date of b | Y Male
Family neme Femala
Frelerred name (i fferent fo ahowe)
Tam lime addess Hame afdress
Poslcade Posinde
Td Tel
Mobie Mabie
E-mai E-ma
ShdentMumber | | | | | | | | | {We cannal process your appication wittaoot Bs)
Transport and availahality
D you have your owmn transport? Y&BD hh|:|
if yes, what type (2.9 bicyce, car, malorcycie])
Would you be prepared 1o wark at exdernal venes sy from LUWE? Yes[ | Mo[ ]
{eq. achonia or Feslivalx)
Are yau avaitable to wark oulside narmal teom times? Yes[ | Mo[ |
{eq. dunng the evering, st weekends or turing the summer)
Are you avsilable for mmerview an Mondsy 28 February? Yes[ | Mo[]
Mesze indicale sy tmefz} you se NOT avallshle that day-
Are you avsilable for training on Wednesday 9 March 1300 — 16.007 Yes[ | MNo[ ]
PMesze indicale which of the following daleaffimes you are currently avaiable 0 acl 23 an 550
Ilm1:h1E{F|||]|:| Hm1:l11?{1l:l—1}|:| March 18 umlnal:l r.h:hzmn-u[l
(AR (AMPIA)
Academic details
Programme af shady | [Yearfepn 1%, 27 |
School - Facully | | Campus |
Uindengraduate | | Posigraduate | | Fullbme | | Parthime | |

Ll

g University of the
West of England

BRISTOL
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Moirvation
PMesze indicale wity you wish o be 8 Shident Soence Communicaior (masxamum 5= 8 pape)

Skili= 8l Interesis

Mesze provide 8 descripbion of any relevant previus experience o sialls you can bring o the nole (maomos
75 & poge)

Experience with young people

[ Have you ever warked wilh chikiren aryoung peaple bekare {efther paid of volattary?) | Yes | | No| |
If ye=, please gue delnds:

University of the

West ot England
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Comhdential

Proiechon of Chidren: Employment 82 8 Shudent Soence Communicakr is [kely 1o mvpbve you working widh
children and young people or adher vulnerable individ sals therefore you will be requned 1o undagao 8 Crimanal
Records Hueau (CRB} check. Thx will detsil any aminal camadion: and cauiions that you may heve and
will be used ta halp s make an momed decEnn sbhout your astsblly for e post. This decozse will eniad
completing an eddilional form.  Full gusdance will be green. (A coimviction wall ot auiomaically exchude you
from pining The Sludent Ambessador Scheme )

Hewe you ever beaen caulioned or comiirded of  aiminal olferee? Yex| | Na| |

If yem, please gue delnlx:

Are you wiling loundergqo s CRB check? Yes| | No| |

Daia Protection
Thiz nformaticn will be held and processed for puposeds) of manitaring auitebiily for becoming & sludent
sdence ambazsador and malching ambassadors with apediic acliviies.

| agqree o the Linvexsily of West o England reconding and processing s nformation about me. | understiand
that thiz mommation wall be used anly & the purpose{s) et pul n the siatenant above, and my conzant &
condilional upan the Unversiy compiying with i3 duties and obiqationr under the Deta Protection Act

Siqrelbre Daie | ] ]

it may an occasion be deemed necessary o pass your cantad detais and informeation regqanding your
pariapabion n hezxe schemes on o thid parkes. Theze Tind parbies may be miemal ba The Unversity of The
West of England {29 8 fanuityfaendice) or exiemal ta the Unversity off the Wesat of England {e g. The Higher
Echacation Funding Coundl far England, The Teachaer Tmning Agency or ciher educationsl malihies with
WM we WINk in parinersiapj.

Please tick The box o indicate your conzent for s o pass your mformalion o thind parkes |:|

Declarsihon by applcant
| dedare thal, la The best of my nowledne, The niamaion geen B tue and corect at the ime of signng.

Sigrehre Daie | [ !

Fhﬂﬂ:mmhtﬁﬂiiﬂhmhrﬁi:hj!&"Fﬂlmmuﬂmhmtﬂ:
Justin isgen
Marketing and Events Assistant
Facully of Heath & Life Soencex
E: Justin? Insjenifuwe ac uk
T: 0117 32 83285

[4N]

g University of the
pun} West ot England
BRISTOL
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Appendix Four:

Student Science Communicator Training 2011
Karen Bultitude

Resources required:

Printed descriptions of March events + sign-up sheet to identify SSC preferences
Flipchart / whiteboard + pens

Schedule:

Visit Justin, collect kit

Ice breakers / introductions
0 Speed networking in pairs

Paperwork:

o Distribute CRB forms

o0 Mention that they all need to prove their eligibility to work in the UK e.g. by taking their
passport to Justin to be photocopied

o0 Mention risk assessments & signing them off next week

Brainstorm list of SSC’s main concerns & identify which of those will be covered during the
training etc.

Arranging the space — discussion + practical of setting up at a venue. To include aspects
such as fire exits, trip hazards, where equipment is stored etc.

Demonstrations

0 SSCs to pair up and identify one demonstration from the list that they want to try out.
They then get the equipment and practice performing + explaining it to each other. It’s
important to highlight that the SSC’s should work together to provide critical feedback
as well as help out when someone needs further assistance.

0 Above process repeated for 3-4 demos each (depending on time)

Overview of working with audiences:

0 How to attract attention

o0 Using volunteers

o Working as a team (building on each other’s demonstrations, giving feedback, planning
& preparation before each event etc.)

o What to do when something goes wrong

Mini-performance (time permitting): SSC’s split into two groups to put together a mini-
show to perform to the other group. Again, emphasise the importance of giving feedback
to each other.

Discussion of any outstanding concerns (check whiteboard list)

Discussion of March events

Clean up & pack up!

A guide to good practice
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Wow Science

Alka-Soltzer mockets, siraw obaes, clucking cups and homemade tomados - you
would be amazed what you can do with evenyday ingredients and just a iille pinch of
soence.

".Hr"‘:rmrn’n:lfnd_nu-nd huilhnrhr:lrlm'n holnrd of enteetnEn a

R e s e D ris B aa E AR eraam RrE waE e ey S e

educational mmmmmmmmmm
iommat, wilth participants encouraged to ny out the demonsirations for themselves
and explome the sdence behind how they wiork. VWith 5o much to leam amnd a whole
It of fun, ane thing & far sure: the audience will be wowed by sdence as a esult.

Wow Science’ B best suited for K52 and lower K53 aadiences, although it is also
amplicable to family oroups. Un to 30 particoants can be acoemmnodaied at one
e, with each workshop lasting between ) minuies and one hour.

The Prescmiers

Cument UWE students have been trained to
run the Wow Soence’ warkshops. They will
assist he particpants to perform the
demonsiraiions and wil B0 dilEe
dismssions abaout the science imvoleed.
The "Student Science Communicators” (or
89Cs as he presenters are called within
LI'WE) are recruiied iom a range of scientific
discpines nduding forensic, emvimnmental
ard biamedical scences as wel as
psychology. The S5Cs are also happy 1o &k
about the experence of going to Linkversity
as wall as Ihe courses they study. IFyou are
imernesied in hearing friom S50Cs with
partioular subject specialiies please make
this dear within the booking chedklist
overleaf.
All the S50Cs have been CRA checked and
are fully franed n the health and satety
aspects relating to each of the
demonsiralions being used. Thesy wil bring
all necessary equipment apar from that
naoted overleal in the booking checkdist
ivaral Ly of
=t at Enylard

Uriwersaly al The
\West of England
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Wow Science
Vemue Checklisi

Flease retum this chreckivs! of loex! Do weoks eior 1o oor vistt 1o yoor venoe. R shiould be
emaied dveclly o the Fecully of Healh and |ile Soences Marketing amd Cvends Assigiant
Jusln aien (deindx boefow). F your Aave any quences sbhoud s of e requesis please
corect Juxbin wed or advence of the winvicdayN®}  Fadore o do 20 cood reseit 51 desEys or
pozsibie canceliahion of he st

Emai: ustin? Insjenffuwe ac ik Telephone: 0117 32 83285

Yemue Details
Flease confem yoor venue deteds o ensore hat we have the most op-in-dele sxoomelion.
Venue Locatimn
Full Veue Addeas
Coniesd Person
Full Contact Delnils {peaos nchade 2 mobile or 24-hour number ke Bmergencies)
Emai
Frx
Malide"M - hour
Pefomance daike:
Workshap time(s) 1" wewkahap
™ wonk=hop
3" workshap
4™ workshap
Irsimidions upon amkml

ey whore o oign in where o park, whel bmee B voree will be geeeaaibls pbe oy ofer
irformetion ahoud ve verae that ey be elphal).

Please note that up to an hour may be required either side of the workshop to
setup and pack up.
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Awdience Details

Flease compleie ax ufly ax poxsibie or each wixvkshop g0 af we can plan the wonkshops
o best ¥ e expecied sociences. Nole thal WVWow Scence’ B besl suled o KS2 and
ower K53, with up o NI parficipani= able ta be accommodaied n each woekeshop .

Wu:ﬂ-:p'a'mi;tnpw“?mpwﬂ:ﬂupm?npm?w

Duration of workshop
Tolnl aidience &

¥ Teacher= present
& Year 1 shudens
¥ Year 4 siudents
# Year 5 sludenis
¥ Year & students
£ Year 7 students
¥ Year 8 students
¥ Yeard siudents
¥ ather atiendees
{plesrae speciy)

Flease ndicaie T shadaiz J leamerz from any of the olowing beckqgroueuds will be present

Low HE parficipaiion nexjhboaxhaod
Lonaer SOCID-£ COrETic IHIp
Demrived geaqrapihical sares
Little or na HE in family

Minorily sthnic groups

Dizsbled

OOCOHHH

K here are any aher external omansations invalved in bhis vigd (e q. feeder pomary
schoalz) please ik such onganisstions here, nodding the numiber of parkcpants foin esch
pEERA T

Lisl &l anganizations annived in this event Number of Patidpanixz

Ll
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len Cheddist

Flease mdicate (by adeding the reevant boaes) which tems you will be sble 1o 2upply =t
the verue. Pleaxe have these ilems ready well in achviance of the first warkshop.

Requiremertis:
[ Tiesn Reguired Munber | Suppled?
Lamge table(s)

Lamge bin {for dispazal of rubbish after the warkshops)
Nearlry Access o water £.q. & bap belore the workshop
Facily o lun off smoke deteciors in the venue*

* There are some demonsiraions performed by Bhe S5Cx which prodisee smat gmods of
smoke. F your veroe as parSculerly sensiive smoie defeciins we sdivise et ey &e
fumned off for e duslion of the workshop. ¥ ifex s nof poxsibie then plerse ket os know n
adwance o i those demonsireiions can be Bvoded.

Addibonal informalion

BB there any furher miomation that the 5505 shauld be sweae af, v example iopic areas
recently cowvered in cless or auiecis you would padindsrky e the 5508 o foos on?
Flesse uze the space below to provide samy addditional mfoomation you think would sssist our
vl

Full detnig af the demonsinsiions pafomed by the S50C's, nchding a full sk agzexsment,

ae avaiable for downlasd from: ipafesss sou vee ac ulkfindes: plin Ao =nodeBi_
We look forwenT io visidng yoo!
LWE 551 ivam
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