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Final Report: Enhancing employability and building bridges:  Evaluation of public 
engagement opportunities within undergraduate STEM curricula 
D.I. Lewis. University of Leeds 
 
The aim of this research was to determine the extent to which public engagement activities are embedded 
within UK STEM undergraduate curricula, the nature of these activities and to identify best practice. 
To fulfil this aim, the project objectives were to: 

1. Undertake a review of the educational, STEM communication and public engagement literature to 
identify examples of student public engagement activities in STEM undergraduate curricula, both within 
the UK and overseas 

2. Identify credit bearing modules within UK  STEM undergraduate programmes in which enrolled 
students undertake public engagement activities 

3. Collate and disseminate good practice by inviting module managers to contribute case studies to the 
project. 

 
For the purposes of this project, the following definitions were utilised.  

Outreach: activity of providing services to populations who might not otherwise have access to those 
services. 

Service learning: method of teaching that combines formal instruction with a related service in the 
community 

Public engagement: ways in which the activity and benefits of higher education and research can be shared 
with the public. 

 
Objective 1: Systematic review of the published literature 

The principal publications databases for STEM subjects (BIOSIS Citation Index, BIOSIS Preview, Engineering 
Village, Medline, PubMed, ProQuest CSA, Scopus, SportDiscus, Web of Knowledge, Web of Science) were 
searched (16/5/13 – 4/6/13) for publications which described credit bearing STEM communication training, 
public engagement, outreach or service learning modules within STEM undergraduate curricula, either in UK 
and globally.  Modules which provided students with experience or training in communicating within their 
discipline were excluded.  

271 full publications were identified which, from their titles and abstracts, appeared to meet the above inclusion 
criteria.  These were evaluated by the reading of the full paper, excluding those (n = 129) either that didn’t meet 
the inclusion criteria (STEM, undergraduate, public engagement etc., credit bearing module) or where the 
abstract contained insufficient detail to evaluate it and the full paper was not available at the University of 
Leeds.  From the remaining 127 papers (Appendix 1), details of subject, type and nature of activity, programme 
level, assessment methods, audience and country were extracted and this information recorded in a 
spreadsheet.   

The majority of opportunities discovered were provided for students enrolled on science programmes (61%) 
followed by engineering (22%, Figure 1A). This provision was largely by North American HEIs (USA & Canada, 
94%), with limited published opportunities within European (n=5, UK, Ireland & Spain) or Australian (n=2) HEIs. 

Students predominantly undertook service learning (79%, combining formal learning with a related service to 
the community), or outreach (16%) activities, the latter typically activities in schools.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Evaluation of STEM undergraduate credit bearing science communication training, public engagement, outreach 

and service learning modules within the published literature. A: Distribution between STEM disciplines, B: Nature 
or type of activity across disciplines. 
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There was limited evidence of STEM communication training or public engagement opportunities (Figure 1B).  
Within individual disciplines, 93% of opportunities in engineering were service learning.  In contrast, within the 
sciences, service learning only contributed 73% of opportunities, with 22% of opportunities being outreach 
(Figure 1B).  Across the disciplines, 90% of all activities were actually delivered to their target audience rather 
than being virtual (i.e. created but not delivered). The audiences for service-learning were predominantly 
disadvantaged sections of the local community.  In many cases the service to the community was both 
extensive and exceptional.  It also involved substantial use of knowledge, skills and learning by the participating 
students.  Notable examples include:  

• The design and development of assistive devices for physically challenged clients (e.g. Prosthetic limb 
for Afghan refugee)1 

• Designing, developing and implanting solutions to biomedical problems in the Developing World (e.g. 
Diagnostic Lab-in-a-Backpack)2 

• Solving community geological, engineering, or environmental problems (e.g. designing and building a 
storm water management system for a local school)3 

• Solving technology-based problems for local community service organisations (e.g. develop and 
construct a multimedia education centre for the local zoo)4 

 
The majority (82%) of the identified opportunities or activities formed a component of a larger theory or 
laboratory module (82%).  The remainder were stand-alone Final Year or Capstone project (9%), outreach 
(2%), STEM communication training (2%) or other (4%) modules.  Opportunities were not restricted to upper 
level students (3rd/4th Level), but were available to Freshman (1st Years) up to Seniors (Final years).  Given that 
most opportunities were from the USA, individual opportunities were available to students across multiple years 
and from disparate disciplines, usually working in small groups (4-12).  This combination of different knowledge, 
skills and background provided substantial benefit to both the student learning experience and the outcomes of 
individual activities (i.e. what could be achieved).  

Details of assessment methods were obtained from 52 publications.  The predominant form of assessment 
being the successful creation of the project deliverables (Figure 2). 

 

 

 

 

 

 

 

 

 
 
 

Figure 2: Methods of assessment of outreach, service-learning and STEM communication modules in the published 
literature. . 

 

Objective 2: Credit bearing public engagement, outreach, service learning or STEM communication modules 
within UK STEM undergraduate curricula 

Analysis of the UCAS directory entries5 for the 127 English Higher Education Institutes (HEI) listed identified 94 
HEIs which offered undergraduate or integrated Master’s degree programmes in STEM subjects.  Stand-alone 
taught postgraduate courses were excluded from this research.  The definition of STEM subjects is not fixed 
and therefore, for the purposes of this research, a restrictive definition was utilised, namely those subjects 
coded A-K within the Higher Education Statistics Agency/UCAS Joint Academic Coding System (JACS)6 
excluding Medicine, Dentistry, professions allied to Medicine and, for example, B.Sc.’s in Planning and B.A., 
but not B.Sc., programmes in Geography.   

In April 2013, four educational research internships7 were advertised to all undergraduate students in the 
Faculty of Biological Sciences, University of Leeds; these internships to be undertaken in the 3 weeks after 
their June 2013 examinations so as not to interfere with their academic studies (Appendix 2). Following review 
of the applications received, four students who has just completed their final year were selected based on their 
skills and research experience (e.g. completed final year dissertation, interest in/experience of science 
communication and public engagement, previous internships/work experience). Training was provided for them 
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in the form of a workshop and guidance notes.  On their own initiative, the interns established a closed 
Facebook group for the project to facilitate collaborative working between themselves, and to enable myself to 
provide them with further support and guidance throughout the project. The interns evaluated the programme 
catalogues and underlying module catalogues of 87 out of 94 HEIs identified in the UCAS catalogue search for 
examples of credit bearing modules which provided student education or training in STEM communication or 
opportunities within the curriculum to engage in public engagement, outreach or service learning activities, 
putting this data into a spreadsheet.  This data was reported in the project interim report (Sept 2013).  An 
additional intern, a 2nd year neuroscience student, was employed from November 2013 to search the 
module/programme catalogues of the remaining 7 HEIs and re-evaluate some of the existing data 

Analysis of the programme/module catalogues of these 94 HEIs identified 48 (51%) institutions which offered 
their students one or more opportunities to enrol on public engagement, outreach, service learning or STEM 
communication training modules.  Whilst these Institutions represented a complete cross-section of UK HEI’s 
(e.g. 16 Russell Group, 21 Post-92, 9 94 Group), the majority of 301 identified programmes were provided by a 
restricted group of Institutions (e.g. Sheffield 65; Manchester 20; Southampton Solent 17; Exeter 16; Leeds 15).  
Further, the availability of public engagement, outreach, service learning or STEM communication training 
modules within UK undergraduate STEM curricula is limited; these 301programmes comprising of only 12% of 
the 2542 STEM undergraduate degree programmes collectively offered by the 94 STEM HEIs. 

The majority (n=146) of these 301 programmes with public engagement or similar modules were in the 
sciences.  However, when expressed as a percentage of the total number of programmes offered across the 
UK in individual disciplines, students enrolled on mathematics programmes were twice as likely to be provided 
with this opportunity compared to other STEM disciplines (Figure 3A). These data do not fully reflect the 
situation within engineering in that 80% of opportunities in this discipline are provided by one Institution 
(University of Sheffield8).  If this is taken into account, only 3% of students enrolled on engineering programmes 
at other Institutions will have the opportunity to enrol on Public Engagement or related modules.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Evaluation of STEM undergraduate credit bearing science communication training, public engagement, outreach 

and service learning modules within UK degree programmes. A: Distribution between STEM disciplines, B: 
Nature or type of activity across disciplines. 

 
However, many modules were offered to students enrolled on multiple degree programmes. When individual 
modules were only counted once, there are 104 separate outreach, service-learning or STEM communication 
training modules within UK STEM undergraduate curricula.  

Examples of modules offered by different Institutions include:  
• EART2002 Manchester Sustainable City project 9 (Faculty of Life Sciences, University of Manchester) 

where teams of students work on projects linked to Manchester’s sustainability agenda e.g. Fuel poverty 
or a Community Beehive project  

• BMS3016 Science Communication10 (School of Biomedical Sciences, Newcastle University) which 
provides science communication training including by guest lecturers, students writing blogs and 
workshops e.g. how to write a press release 

• FCE2001 Engineering- You’re Hired 8 (Faculty of Engineering, University of Sheffield), a virtual service 
learning activity module, were students work in multi-disciplinary teams on problems provided by 
industrial partners, providing both solutions to the problem and proposals for a project to develop these 
ideas further.  

The majority of these 104 modules (40%, n=42) provide opportunities for students to engage in outreach 
activities, in most cases this comprises of delivering teaching activities in schools.  Thirty four modules (33%) 
provided service-learning opportunities within the community and 22 modules (21%) training in communicating 
STEM subjects to lay audiences.  However, there were distinct differences in the types of opportunities across 
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disciplines (Figure 3B).  For example, in mathematics, 90% of modules provide opportunities for students in 
outreach activities whilst engineers predominantly undertake service-learning activities (67%), possibly a 
reflection of the nature of their discipline.   The majority of opportunities were provided later on in degree 
programmes, with 66% made available at Level 6 and 24% at Level 5 (Figure 4A).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4: Evaluation of STEM undergraduate credit bearing science communication training, public engagement, outreach 
and service learning modules within UK degree programmes.  A: Distribution of modules across programme 
level.  B:  Format of assessments 

Seventy-one percent of activities were presented to their target audiences, the remainder of the activities were 
virtual (developed but not delivered).  Traditional modes of assessment were predominantly utilised e.g. 
dissertations, presentations and portfolios, there was limited use of reflective blogs/journals or client-derived 
assessments (Figure 4B). 
 

Objective 3: Collation and dissemination of best practice 

Module managers, whose modules were identified in Objective 2 as providing excellent examples of good 
practice have been contacted and invited to contribute a case study to the project.  The selected case studies 
comprise of 4 outreach, 4 service learning and 4 STEM communication activities, with these spanning all the 
STEM disciplines (5 Science, 3 Technology, 2 Engineering, 2 Mathematics)(Appendix 3).  A representative 
case study is provided in Appendix 4.  Following compilation, these case studies will be disseminated as an 
open-access e-book.   
 
Discussion and conclusions 

The main findings of this research are: 

Published literature:  Examples are mainly from the USA, the opportunties are predominantly service-learning 
with limited public engagement or STEM communication training opportunties. These are available to 
students across all years of their programme.  Whilst mainly in the sciences, many are interdisciplinary, 
involving students from disparate disciplines.  Assessment is predominantly outcomes based. 

 
UK undergraduate curricula:  Opportunities are limited, wirth students studying mathematics or related 

programmes being twice as likely to be provided with the opportunity to enrol on public engagement 
modules compared to other disciplines.  For mathematics students, outreach is the principal activity, 
whereas for engineering and technology students, it is service learning.  In contrast to the USA, opportunties 
are more likely to be offered in the latter years of a programme, the methods of assessment are also usually 
more traditional (reports and presentations), with limited use/assessment of reflective practice or project 
outcomes. 

 
In comparing the differences between the UK and the USA, the less formal structure of US undergraduate 
programmes, particularly amongst Liberal Arts Institutions, with their emphasis on broad curricula and 
educational experiences, may lend itself to the incorporation of service-learning opportunites within degree 
programmes.  In addition, the requirement of Accreditation Board for Engineering and Technology11, the US 
accrediting body for engineering and technology programmes, to incorporate service-learning within accredited 
programmes will increase provision within these disciplines.  
 
Graduate employers are increasingly requiring graduates to posess employability skills, to be able to apply the 
knowledge and skills gained from their studies to the workplace, and to have relevant work experience12.  What 
is clear from this scoping exercise is that UK Institutions can learn from good practice from the USA, to both 
increase the number of service-learning opportunties within their curricula, but also be more inventive in the 
nature of these so as to enable students to fully utlise their knowledge and skills.  Consideration should also be 
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given to the most appropriate means of assessing these activities, to make greater use of the assessment of 
outcomes and learning through engaging in reflective practice13. 
 
This study has also demontrated the limited STEM communication training with undergraduate curricula, both 
within UK and, in particular, the USA.  The ability of scientists and individuals from other STEM disciplines to 
communicate with lay audiences is becoming increasingly important, both with regard to generating impact and 
also in response to public demand. Sixty-five percent of the UK public would like scientists to spend more time 
discussing the social and ethical implications of their work with them14.  The provision of public engagement 
and outreach activities in US is less developed than the UK, for example, the first Cambridge Science Festival 
(MIT, Harvard15), didn’t take place until 2007, many Learned Societies and organisations are using UK created 
resources/initiatives such as “FameLab”16. 
 
In summary, this scoping project has highlighted the need for the establishment of a global Community of 
Practice to share best practice and ideas for the inclusion of public engagement, outreach, service-learning and 
STEM communication training activities with STEM undergraduate curricula.  
 
Problems encountered and opportunites arising  

The original definition of public engagement in the original protocol was too restrictive and was expanded to 
include service learning (also known as community-based learning) activities; the principal formats of public 
engagement activities within undergraduate curricula subsequently identified by this programme of research.   

The number of STEM undergraduate degree programmes far exceeded the number I expected which meant 
that the initial 4 interns undertook far more work than contracted for (Appendix 2).  A fifth intern was employed 
to complete the evaluation of the programme catalogues of the outstanding HEIs and to fully analyse the data.  
Completion of this phase was essential before Objective 3 (case studies, Appendix 3) could started and 
therefore this objective is still in progress but will be completed.  Similarly, I woefully underestimated the time it 
would take to evaluate the published literature.  As a consequence, I had to commit at least an additional 3 full 
weeks to the project. 

This project was a scoping exercise, a systematic review of the published literature and UK module catalogues 
using tightly defined inclusion and exclusion criteria to extract examples of public engagement and similar 
modules within UK and overseas STEM undergraduate curricula.  Whilst many of the identified full published 
papers were unavailable via the University of Leeds, with the publication abstracts containing little detail or the 
module catalogues for UK undergraduate programmes were unavailable to external users or did not contain the 
details required for the purposes of this research UK, the number of full papers and modules evaluated was 
sufficient to provide a representative picture of the provision and characteristics of public engagement and 
similar modules within STEM undergraduate curricula.  Thus, as a scoping exercise, this systematic review 
achieved its aims.  However, as alluded to above, it was an extremely time-consuming process.  Further, the 
reading of the included papers identified additional publications, not discovered in the original literature search, 
which provided more examples of public engagement modules.  In future scoping exercises, consideration 
must be given as to whether to include a second (or more) phases of research, evaluating these additional 
sources of information and, if so, whether this would provide new information/alter the research outcomes or 
just increase the number of modules identified17.  If it is solely the latter, then there is no benefit.  However, if 
this work is to be expanded beyond a scoping exercise, then a more hermeneutic approach will have to be 
taken, enabling a more in-depth evaluation of the literature and modification/inclusion of new research 
questions, rather than just data extraction.17,18  

Working with undergraduate students as partners in a programme of research has been a rewarding 
experience for all concerned and builds on previous experience I have of collaborative working with student 
interns in my educational research and public engagement activities7.  There is a substantial body of evidence 
demonstrating the significant benefits that can be obtained through working in collaborative partnerships with 
students in pedagogical research, curriculum development and other activities and the outputs and outcomes of 
this project add to that body of evidence19.  All five interns were extremely commited and consciencious in their 
work, working beyond what was agreed/expected of them and this is reflected in the project outputs. They 
personally gained key employability skills and valuable work experience in an area (science communication or 
teaching) that they all want to develop careers in (Appendix 2).  Further, I have named them as co-authors on 
the initial output of this research (presentation at HEA STEM Biosciences summit) and will be including them in 
all subsequent outputs.  The University has included these internships on the student’s HEAR transcripts (only 
one of two internship schemes across the entire University deemed suitable for inclusion on HEAR transcripts).  
In their reflective case studies they wrote on completion of their internships (Appendix 2), they all enjoyed the 
internships, they recognise the employability skills gained and the benefit to their future careers.  In one case, 
completing the internship has facilitated the student gaining employment.  
 
Outputs 

The preliminary findings of this programme of research were presented at the Higher Education Academy 
STEM Biosciences Summit, University of Glasgow in July 2013.  The complete findings will be presented at a 
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future SRHE conference, the forthcoming main meeting of the Physiological Society (June 2014) and submitted 
for publication to “Studies in Higher Education”.  The e-book of case studies of good practice will similarly be 
disseminated and made freely available including submission to JORUM. 

In addition, each student intern has written a reflective case study on their experiences (Appendix 2).  These 
case studies will be utilised both to inform the development of the educational research internships scheme 
within the Faculty of Biological Sciences, University of Leeds7 and as evidence to leverage further funding for it. 
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APPENDIX 2:  STUDENT INTERNS REFLECTIVE CASE STUDIES 
 
INTERN 1 
 
Initial reflections on starting: 
I am excited to research the extent to which university students of STEM degree courses have access to study 
modules which support public engagement activities. Experience gained through the completion of my 'science 
and society' dissertation project initially sparked my interest in this area, and I hope that this project can further 
increase both this interest and my understanding. I feel that communication between practitioners and 'the 
public' is of upmost importance for two major reasons. Firstly, research is often publicly funded and should 
therefore be accountable to the public, and secondly, effective communication and engagement can encourage 
higher levels of involvement within STEM fields by young people. This is essential to the further the 
development of new life-enhancing innovations.  I aim to enthusiastically contribute to this project throughout 
the duration of this internship, whilst also improving both my data mining/collection and analysis techniques and 
my communication skills. I also hope to enhance many transferable skills through my long term involvement 
with this project, examples of these include; report writing and presentation skills. 
 
Post internship reflections: 
Why did you apply for an educational internship?  
Upon first hearing of this educational internship opportunity I was very excited to learn of the extent to which 
STEM students had access to public engagement activities within their studies. I thought that this would be 
both informative and educational, and would build upon the knowledge of public engagement with science, 
which was built during my ‘Science and Society’ dissertation research project. I also applied to this internship 
with thoughts to being better prepared in understanding the level STEM knowledge found in today’s society, as 
I thought this would undoubtedly help me in my future career. 
  
What did you hope to get from the internship before you started?  
As previously mentioned I hoped that this internship would give me a greater understanding of the knowledge 
held by, and opportunities provided to, other STEM undergraduates. I hoped that this internship would build 
upon the work I had done with my final year research project, and could help me put into practice techniques 
for communicating science. I also hoped that this internship would allow me to demonstrate, and enhance, my 
data mining and computer literacy skills. 
 
What did you enjoy/dislike about the project? 
Overall, I really enjoyed this project. I enjoyed researching the modules and courses available at the many 
different universities we examined. I enjoyed seeing the variation in activities that were available to different 
undergraduates, and the innovative ways in which the public were engaged. I also enjoyed the collaborative 
nature of the project, which allowed a better level of research as a result of the reduced volume. 
Despite this, I did find the volume of the work to be higher than I had initially expected (however this was not a 
problem). I also found that communication with the other collaborators was a little forced at times, particularly 
with regards to the final report, but again this resolved itself with time. 
   
What skills have you gained from doing the internship?  
As a direct result of my involvement with this internship I have found that my data mining skills have increased 
to no-end. I am now much more proficient in terms of researching different themes. I also feel that my 
communication and organisational skills have only been enhanced by this opportunity. All these bettered skills 
combined have contributed to me gaining employment this summer in a similar project role. 
  
How would you describe the internship to a prospective employer? 
As alluded to, I have mentioned my experience of this internship to an employer, and they were impressed with 
the opportunity. I described it as a short, online-based research project that focused upon both qualifying and 
quantifying the access that current UK university STEM undergraduates had to ‘science engagement activities’ 
within their degree courses. I also mentioned the tasks of researching, data compiling, and report writing which 
were involved with the internship. 
  
Do you think internships are valuable for UG students? Why? 
I think that internships are very, very valuable to undergraduate students, as they can shed light upon certain 
areas of research or work that they may then wish to pursue upon graduation. The short duration of such 
internships can provide a valuable experience of something that may have otherwise been unknown, whilst not 
being to taxing on the undergraduates’ timetables. I think they are invaluable, and I would hope that such 
opportunities could continue for others. 
  
What would you do differently if you were to do another internship? 
Despite my enjoyment of this particular internship I would have liked to participate in a more ‘bench science’ 
related project, so I could have further honed the scientific skills learnt in my degree. I would have also liked to 
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participate in an internship slightly earlier in my academic career, however the timing of this particular project 
was ideal just before graduation. 
 
 
INTERN 2 
 
Initial reflections on starting: 
I am excited to start this internship to investigate the modules available to undergraduate students studying 
STEM subjects which enable them to engage with the public. As I have recently carried out a "science and 
society" project, I have seen how university modules which incorporate public engagement can benefit both the 
public and the undergraduate students undertaking the module. I personally believe that educating and 
informing the public of current scientific findings and research is of importance. This is because surveys have 
revealed that the public would like to be informed more about the scientific world. I also believe that 
engagement with the public, especially school students, can increase interest in science which could ultimately 
increase interest in STEM subjects in schools. I think this internship will enable me to enhance my 
data retrieval/ analysis skills and will also provide me with the opportunity to improve my communication skills. 
 
Post internship reflections: 
Why did you apply for an educational internship?  
I applied for an educational internship as I was interested to learn about other types of public engagement 
activities other universities provided within their course. Within my final year project I carried out a science and 
society project which involved public engagement with secondary school students. Therefore I had knowledge 
of the modules that the University of Leeds provided to students to allow them to be involved in public 
engagement. Therefore I was intrigued to see whether other STEM subject courses at other universities 
provided the same or similar opportunities to their students. 
 
What did you hope to get from the internship before you started?  
I hoped that I would increase my understanding of how universities encouraged and accommodated public 
engagement within STEM university degrees. I also thought that this would enable me to understand which 
universities were particularly good providers of public engagement activities. I thought that this could help me 
when pursuing my career as a teacher, as I could try to link up with these universities so that my students 
would benefit from these activities. I also hoped to enhance my data retrieval/ analysis skills and to improve my 
communication skills. 
  
What did you enjoy/dislike about the project? 
I most enjoyed finding out about the variety of public engagement activities which different university STEM 
courses provided. It made me aware of the variety of ways in which public engagement can be achieved. 
However I did find that there was more work than I anticipated and I spent more than the allocated number of 
hours researching for this internship. 
   
What skills have you gained from doing the internship?  
I believe that I have gained knowledge about the public engagement activities that universities provide in their 
STEM subject courses, which has been insightful. I have also enhanced my data retrieval/collection skills. I am 
also now familiar with a wide variety of STEM degree courses that are available to students. This will be useful 
when teaching to encourage and inform students of the variety of STEM degrees available for them. This is 
gained knowledge which I hadn’t anticipated. I also believe I have further strengthen my communication and 
organisational skills. 
  
How would you describe the internship to a prospective employer? 
I would describe this internship as a research project which aimed to explore the science engagement activities 
which universities provided within STEM undergraduate degree programmes. I would explain that my role was 
to compile data by researching STEM undergraduate degree programs provided at 25 Universities and the 
public engagement activities included within these STEM subjects. I worked collaboratively with three other 
individuals to collect data from 99 universities.   
  
Do you think internships are valuable for UG students? Why? 
I believe that internships are valuable to undergraduate students, as they give students the opportunity gain 
experience in something which they are particularly interested in. This can help students to develop an 
understanding of what area of research or career they wish to pursue. 
  
What would you do differently if you were to do another internship? 
I would perhaps choose an internship with more collaborative work, as I often felt as though even though there 
were others doing the same internship we worked separately. However this couldn’t have been prevented in 
this internship due to the nature of the task and the timing of the internship. This wasn’t a problem however if I 
was going to do another internship I would like to work closer with the others members of the group, to gain 
more from the experience by sharing ideas and findings. 14 of 19



APPENDIX 3:  MODULES WHERE CASE STUDIES WILL BE REQUESTED 
 
STEM Activity Module code Module Title Weblink Contact Email

E Placement within a local school (primary, secondary 
or tertiary). During the placements, the student 
initially observes teaching but gradually becomes 
more involved in the classroom, ultimately carrying 
out a special project with pupils. 

SESG3017 Teaching and 
Communication and the 

Undergraduate 
Ambassador Scheme

http://www.southampton.ac.uk/engineering/
undergraduate/modules/sesg3017_teachin
g_and_communication_and_the_undergra
duate_ambassador_scheme.page#overvie
w

Joy 
Moloney

jmlm@soton.ac.uk

E Interdisciplinary teams work on a real-world problem 
provided by industrial partners.  Provide solutions & 
proposals for a project to develop these ideas further

FCE2001 Engineering- You’re 
Hired

http://www-
online.shef.ac.uk:3001/pls/live/web_cal.cal_
unit_detail?unit_code=FCE2001&ctype=AU
T+SEM&start_date=24-SEP-
12&mand=Optional

Rebecca 
Swift

r.m.swift@sheffield.ac.
uk

M Communicating and Teaching Mathematics in 
School

MTH6110 Communicating and 
Teaching Mathematics: 

the Undergraduate 
Ambassadors Scheme

http://www.maths.qmul.ac.uk/undergraduat
e/modules?module=MTH6110

Dr R J 
Harris

M Knowledge of public engagement of science and 
development of own communication skills

H3 Communicating Science: 
The Public and the Media

https://www3.imperial.ac.uk/humanities/u
ndergraduate/humanitiescourses/commu
nicatingscience

Ms Giskin 
Day 

S Development and delivery of interactive teaching 
session in either primary or secondary school

BMSC3301 Research project in 
Biomedical Sciences

http://webprod3.leeds.ac.uk/catalogue/dy
nmodules.asp?Y=201314&M=BMSC-
3301

Dr D 
Lewis

d.i.lewis@leeds.ac.uk

S Work on projects set out by local organisations 
linked Manchester’s sustainability agenda eg fuel 
poverty, community bee project, car parking issues, 
waste management, ecology and land use. 

EART 20002 Manchester Sustainability 
City Project

http://www.ls.manchester.ac.uk/undergradu
ate/courses/biologywithscienceandsociety/c
oursemodules/

Prof Colin 
Hughes

colin.hughes@manche
ster.ac.uk  

S Design, develop and implement a 'real life' 
intervention and host it on the University campus

No Information Exercise and Health 
Interventions

http://www.salford.ac.uk/ug-
courses/exercise,-physical-activity-and-
health

Paul 
Wilson

p.s.wilson@salford.ac
.uk

S Science communication module. How to write for the 
web, regular practice in producing web-based 
content, science communication and the public, 
science communication in the classroom, science 
communication in the media, science 
communication within science and science 
communication and policy. By lectures, practicals, 
small group teaching and workshops.

BMS3016 Science Communication http://www.ncl.ac.uk/undergraduate/module
s/module/BMS3016

Dr 
Vanessa 

Armstrong

vanessa.armstrong@n
cl.ac.uk 0191 2227545

S Introduction to Science Communication and the 
importance of public engagement, gaining the 
ability to evaluate forms of science 
communication and write to target a wide 
audience

6BY506 Science Communication http://www.derby.ac.uk/media/derbyacuk/
contentassets/coursefiles/modulespdfs/u

ndergraduate/babiology/SCIENCE-
COMMUNICATION.pdf

Overall 
course 

contact: Dr 
Grahame 

Rowe

T design, deliver and reflect on a series of sessions in 
which you support others to learn about your subject.  
May be academic tutoring, peer mentoring, outreach

EMP2001 Ambassadors for 
Science

http://emps.exeter.ac.uk/computer-
science/undergraduate/degrees/computer-
science-
mathematics/structure/EMP2001?year=2
013

Dr Barrie 
Cooper

T  practical work experience in a business or 
commercial setting. Apply knowledge and skills to 
authentic problem solving in the work place

Commercial and 
Industrial Experience

http://emps.exeter.ac.uk/computer-
science/undergraduate/degrees/computer-
science/structure/EMP3001?year=2013

Mr 
Stephen 

Rose

T Write a magazine article on either learning to 
computer programme, or the suitability of a 

particular language, platform or technique for 
beginner programmers

4CC516 Programming Principles http://www.derby.ac.uk/media/derbyacuk/
contentassets/coursefiles/modulespdfs/b
cl/computing/bscinformationtechnology/P

ROGRAMMING-PRINCIPLES.pdf

Not given

Outreach
Service learning
STEM communication training
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APPENDIX 4:  REPRESENTATIVE CASE STUDY 
 

Public Engagement, Service Learning and Science Communication training and activities within UK 
STEM Undergraduate curricula 

 
 
 
1. Example title (To convey to others the central aspects):  “Science and Society” Final Year Research 

Projects 
 
2. Contact details and context 

Name:  Dr Dave Lewis 
Institution:  University of Leeds 
Email:  d.i.lewis@leeds.ac.uk 
Degree Programme (s): BSc Human Physiology; BSc Medical Sciences; BSc Neuroscience; BSC 

Pharmacology 
Module title & code: BMSC3301 Research Project in Biomedical Sciences 
Class size: 180-220 (5-8 p.a. undertake “Science & Society projects 

 
3. Please describe the main features of the module: 

Final year students within the Biomedical Sciences group of programmes (Human Physiology, Medical 
Sciences, Neuroscience, Pharmacology) have the opportunity to undertake one of the following ten types of 
Final Year research project (Individual or group laboratory; critical review; therapeutic audit; bioinformatics; 
computer modelling; public health survey; science and Society; educational research; digital resources).  
Each project is of 8 weeks duration, with students expected to commit 3.5 days per week to their project.  
“Science and Society” projects enable students to undertake outreach activities as their research project. 

Students undertaking “Science and Society” projects create, deliver and evaluate an interactive, curriculum 
enhancing teaching in local primary (students aged 7-11) and secondary (students aged 13-18) schools.  
Students design a teaching session on their allocated topic (e.g. Making sense of our senses (primary); 
Creating super humans: Curing disease or enhancing performance? (ethics discussion, secondary).  It must 
be interactive (i.e. not a didactic lecture) and curriculum enhancing (i.e. be part of the national curriculum), 
but something the teachers themselves can’t deliver (e.g. though lack of equipment, recent advances in 
science etc.).  The session must be modifiable for different year groups or session lengths.  It must also 
incorporate a means of evaluating student’s acquisition of knowledge, and feedback from both students and 
staff.  Prior to delivery in schools, focus groups are utilised to provide feedback on the suitability, content 
and format of the session.  The sessions are then delivered at the University during National Science Week, 
or in a carousel of such sessions which tours either local primary or secondary schools.  Students deliver 
their session up to 15 times, and to more than one year group. 

 
4. What employability or transferable skills and graduate attributes do the students develop and 

utilise? 

Science communication, curriculum development, teaching practice, data collection and analysis, time & 
project management, ethical awareness, pedagogical literature review, report writing, interpersonal skills, 
resilience. 

 
5. What are the learning outcomes for the module? 

 On completion of their project, students should have: 
• acquired an in-depth knowledge and understanding of a research topic in the Biomedical Sciences; 
• gained experience in the collation, critical analysis, interpretation and presentation of data; 
• practised basic laboratory skills and acquired new laboratory skills or acquired skills associated with 

the design and interpretation of surveys or acquired skills associated with the design and delivery of 
educational or science and society activities or practiced skills associated with the critical analysis of 
the literature or acquired skills associated with the writing of grant applications; 

• developed skills in the appropriate and selective use of library and other resources; 
• expanded their ability to produce a written report on an investigation in the style of a scientific paper; 
• improved their skills in preparing and delivering a scientific oral communication;  
• improved their time management and organisational skills;  
• improved their interpersonal skills.  
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6. How do you assess the work and what evidence do you have that standards are comparable with 
more traditional formats?  

The assessments for all project types are similar.  Students are required to write a 30 page dissertation (25 
pages for critical review projects) and deliver an oral presentation.  There is also a supervisor allocated 
“productivity” mark.  The final module marks is derived as follows: 

Dissertation 70%, oral communication 10%, productivity 20% 

Whilst the dissertation for “Science and Society” projects follows the same format as traditional laboratory 
projects (Introduction, methods, results, discussion), the introduction focuses on the pedagogy, place within 
the curriculum and available resources for teaching the topic rather than the science.  Feedback from the 
focus groups, materials or work produced by students in the session, evaluations of student knowledge 
acquisition, and feedback from both students and teachers form the results section.  Teaching materials and 
blank feedback questionnaires are included as appendices.  The novelty and appropriateness of the 
teaching session are assessed both as a component of the “productivity” mark and in the results section of 
the dissertation. 

To ensure that all project types are academically equivalent and assessed to the same standards, there are 
detailed qualitative assessment criteria for all assignments, with the same criteria used for all project 
dissertations except critical review projects.  All dissertations are independently double marked.  If the first 
(supervisor) and second marks differ by 10 or more marks, the two markers discuss the marks they have 
allocated and come to an agreed mark.  If they cannot come to an agreed mark, the assignment is third 
marked, with the final mark being the average of the nearest two out of the three marks.  Most supervisors 
offer more than one type of project and are therefore used to supervising/assessing multiple different types 
of project.  Furthermore, all “Science and Society” projects are second marked by colleagues who supervise 
laboratory projects.   

Oral presentations are independently assessed by two members of academic staff (neither of whom are the 
supervisor) and by a minimum of 16 students using defined qualitative assessment criteria.   The two 
academic staff marks each contribute 25% to the overall mark awarded, with the average student (peer) 
mark contributing 50%. 

To further ensure comparability in academic standards, both between different project types and with other 
final year taught modules, a selection of calibration (top, middle and bottom of the mark range) dissertations 
are made available to the four External Examiners prior to the Examination Board.  This selection includes 
examples of dissertations from all of the different project types.  

 
7. Hot tips and things to look for: (Guidance for colleagues who may wish to develop a similar activity)  

The key to success in the delivery of “Science and Society” projects is to: 
• Offer Science and Society projects alongside other different project types, with limited numbers of the 

former to ensure that only students who definitely want to do these are allocated one. 
• Provide students with a clear brief: Interactive, year group(s), session length etc. 
• Provide suitable support and feedback during development of the session e.g. content, level, what 

can be achieved in a lesson 
• Provide sufficient opportunities for students to rehearse their sessions before delivery in schools and 

gather feedback 
• Ensure effective time management by having defined deadlines at distinct time points throughout the 

project and for the session itself 
• Retain the right to prevent students delivering their sessions in schools if they are not of a sufficient 

standard 
• Maintain regular contact with schools (delegating this to students as the time for delivery 

approaches), arranging times/dates of sessions 2-3 months in advance. 
• Require students to reflect (and blog these reflections) at the outset of their project and regularly 

throughout its duration including after delivery of each session. 
• Provide mechanisms for all students or supervisors meet informally to collectively discuss any 

problems as they arise. 
• Gather feedback from participating schools and students and use this to inform the content of next 

year’s sessions 
 
8. How well does it work?  
 

Extremely well!  “Science and Society” projects enable students interested in education or science 
communication to undertake a project in this area; to develop valuable skills and gain work experience more 
closely matched to their final career destinations. Past graduates actively promote the outstanding educational 
experience and impact on employability of these projects to their peers.  
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"Incredibly invaluable experience which enabled me to develop the skills that I am currently using in 
my teacher training"  

They have been recognised as an excellent example of good practice in a National Teaching Fellow’s report on 
Final Year projects 

 “Excellent example of good practice. It demonstrates how students can be given a range of 
options, which enables them to consider what they want to accomplish by completing a Final Year 

Project”  

External examiners are also very supportive of the high quality of “Science and Society” projects and their 
academic equivalence to other project types: 

 “A truly exceptional project, a delight to read”  

They are extremely well received by Schools:   

“Thank you for organising the science visits again. As always, a great success and the children 
really enjoyed them; exciting practical activities, high quality resources, impeccable planning and 

incredible levels of enthusiasm” 

“A credit to the Uni - very professional, sought and heeded advice willingly and all 3 were full of 
enthusiasm. Please pass on my thanks to them. We would be delighted to continue next year” 

They are an invaluable means to develop links between the Faculty and local schools and to promote the 
Faculty’s education and research activities.  All schools have invited us back in subsequent years.  Indeed, we 
cannot meet the demand for these sessions from our partner schools. 
  
9. What problems / issues have arisen?  

Academic equivalence of different project types:  Initially, on first offering “alternative” projects, some 
colleagues had concerns about their academic equivalence to traditional laboratory-based and literature 
review projects.  To address these concerns, staff were invited to second mark these non-standard 
projects so they could see for themselves their high quality and depth of understanding.  External 
examiners were also invited to comment on the suitability and academic equivalence of these non-
traditional projects. 

Time management:   Students undertaking Science and Society projects only have 4 weeks to develop their 
activity before they are required to deliver the teaching session, leading to time management issues.  To 
ensure that sessions are developed and delivered on time, students are now required, within 1 week of 
starting their project, to provide their supervisors with a Gantt chart outlining the key timelines/milestones 
throughout the project. 

 
10. What is the feedback from your students? 

Student feedback has been excellent.  They appreciate the opportunity to be able to choose a project which 
both matches their research interests and their career destinations.  These “alternative” (i.e. not traditional 
laboratory or critical review) projects are extremely popular with students, 35% opting for them as their first 
choice of project in 2013-14.  Graduates recognise the employability skills gained and the benefits of 
undertaking them to their subsequent careers. 

"An incredibly invaluable experience which enabled me to develop the skills that I am currently using in my 
teacher training"  

“Challenging, highly interesting and rewarding” 

“Communicating & engaging with children, thinking diversely and reasoning- transferable into medical 
career” 

 
11. How resource-intensive is it?  

Supervisors are required to commit one hour per week to meeting with project students during the 8 week 
duration of the project.  They are also required to provide general feedback on draft dissertations within a 
two week time window,  to listen to/provide feedback on a rehearsal of the student’s oral presentation and to 
be available to assess at least one 3 hour oral presentation session. 

Supervisors of students undertaking “Science and Society” projects may have to provide additional time to 
listen to/advise on the development of their students teaching sessions.  The module manager also has to 
commit additional time to make arrangements with local schools for these sessions to take place. 

In comparison to other project types, they are a low cost alternative.  £100 will cover the cost of the 
development of resources, workbooks etc. and student travel to schools. 
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12.  Details of support material / course work / assessment methods:  

Students and Staff are provided with the following guidance documents: 
• Module outline including details of deadlines 
• Guidance for staff and students for each project type 
• Guidance for oral presentations 
• Document outlining the roles and responsibilities of students and staff 

The following assessment criteria are utilised: 
• Qualitative criteria for the assessment of all projects except critical review projects 
• Qualitative criteria for the assessment of critical review projects 
• Qualitative criteria for the assessment of oral presentations 

Feedback on draft dissertations is provided a minimum of 2 weeks prior to the final deadline using specific 
feedback forms. 

All of the above are available on the University’s virtual learning environment module pages.  These pages 
also include areas where students can provide feedback on the module as it progresses, a discussion 
forum and individual personal reflective blogs. 

In addition  to the above, additional training in the searching and critical review of the literature, writing 
grant proposals, and evaluating the ethical issues and long term societal impact of a programme of 
research is provided through seminars and linked tutorials in an “Advanced Scientific Skills” module in 
semester 1 of the final year, with projects starting in semester 2.  The module manager also provides a 
seminar on questionnaire design and analysis for students undertaking science and society projects, and 
regular informal group drop-in sessions for both students undertaking science and society projects and 
their supervisors.  Training in working in schools and with young people is provided by the University’s 
Students into Schools Officer. 

 
13.  Relevant references and Web sites: 

D.I. Lewis (2011) Enhancing Student Employability through Ethics-based Outreach Activities and Open 
Educational Resources. Bioscience Education Vol 18-7SE. Available at  
 http://www.bioscience.heacademy.ac.uk/journal/vol18/beej-18-7SE.aspx   

D.I. Lewis (2010) “Science and Society in schools; an alternative to laboratory based final year 
Research projects”. HEA Centre for Bioscience Conference “Final Year Projects: Maximising the 
Learning”, Newcastle. Available 
at http://www.bioscience.heacademy.ac.uk/events/newcas130510.aspx 

D.I. Lewis (2009)  Case-study:  Science and Society projects as alternative final year research projects. 
Available at http://www.sddu.leeds.ac.uk/casestudies/casestudy.php?ID=59 
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