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Executive Summary
1. Background
The University of Bath, in partnership with AccessHE, have been leading a project as part
of the National HE STEM programme to initiate and scope collaboration between Higher
Education Institutions (HEIs) and Third Sector Organisations (TSOs) that can support
progression to HE study in STEM (Science, Technology, Engineering and Mathematics
(STEM) subjects. The aim has been to construct the basis for a national community of
practice. A community of practice develops where practitioners work together to
improve what they do by taking collective responsibility for the area of knowledge or
practice. It is hoped that such a model will be a vital way in which the work of the
national HE STEM programme can be built on when its funding ends in July 2012.

2. The ‘Access to HE STEM and the Third Sector’ project


Establishing an interim national forum made of representatives from HE, the
third sectors and the regional ‘SPOKES” of the national STEM project



Creation of a website which will underpin the community of practice



Identification and funding of 5 exemplar models of TSO:HEI collaboration led by
TSOs



A national call for evidence to scope TSO involvement in access to HE STEM
activity



Identification of HEI representatives to lead on 5 regional communities of
practice in 2012-13



Production of a national report summarising the role that TSOs can have in
building a sustainable, national community of practice in access to HE STEM
activity.

3. The Funded Projects
The five funded projects are described below:


Generating Genius developed partnerships with new HEIs to support their training
academy for young African Caribbean people which aims to enable their progression
to STEM courses in selective courses and universities.
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Villiers Park Educational Trust brought together their long-standing models of
practice in targeting and supporting learners from disadvantaged backgrounds in the
STEM field into a web-based resource which they have worked with over 20 HEIs in
disseminating.



At-Bristol Science Learning Centre South West are developing a fictional Facebook
timeline based around research with young people into their perceptions and
experiences of science. It will follow a fictional student journey into HE and will
support the need for more innovative information and advice regarding HE STEM
educational progression.



Space Connections have worked with over 20 different groups of young people in
school and community based settings around the theme of space exploration and
astronomical observation on ‘The People’s PhD’ project. Each group is generating
information regarding these topics which will be collated to form the ‘PhD’ that will
be showcased at the Bradford Science Festival.



Teach First is developing a model of student led activities to support HE STEM
progression. Undergraduate students will design and lead an activity day for Key
Stage 4 learners. The project aims to both support these learners in making
decisions regarding STEM subjects at Level 3 but also encourage under-graduates to
consider STEM teaching as a career option.

This report also summarises the findings from the national call for evidence. There were
16 submissions describing a very broad range of projects and diverse set of activities.

4. Building the Community of Practice
This project has built the foundations for a national community of practice in the area of
HE STEM progression that brings together HEIs and TSOs. For this community to take
collective responsibility for this area of work and build a coherent agenda to engage
with policy-makers, there are a number of issues to address:


Construct complementarity not conflict

The funded projects and the call for evidence showed that there are three distinct
agendas interacting here:


Public Engagement which encourages HEIs to interact with wider society in all the
work they do and TSOs can have a major role in this



Recruitment to STEM subjects founded in a concern over the subjects themselves
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Increasing participation in HE STEM subjects by particular groups of underrepresented learners.

There is real exciting potential via collaboration in HE STEM to mutually reinforce these
three agendas but there will have to be some careful work around how the three
agendas interact and where the community positions itself to ensure that we produce
complementarity rather than conflict.


Link research and practice

The connection between research into the drivers of HE STEM participation and the
activities designed to address these drivers should be clear, obvious and explicit. It is
important that within the community of practice there are those with expertise in
researching HE STEM participation.


Make evaluation central

The evidence available thus far regarding the impact that state investment has had
directly on HE STEM participation is ambiguous. If TSOs are to have a significant role in
HE STEM participation work then the evidence to justify their presence will have to be
strong. This is a vital area of practice and will need to be viewed as such by the
community.


Take a strategic approach to securing funding

The sustainability of any community of practice in this area will depend on resources,
both to support involvement by TSOs themselves and also the activities that enable an
agenda in the area to be formed. This will mean however organisations that may at
times be competitors for funding also taking the strategic view and looking for
collaborative opportunities.

5. Recommendations for policy-makers


Make Brokerage happen through an Access Endowment

The key common theme that linked the funded projects and those identified in the call
for evidence was the role of TSO as broker. Policy-makers should consider making
funding directly available to support the development of this ‘brokerage role’ by
investing relatively small start-up funds in a time limited ‘Access Endowment’. The
endowment would enable TSOs, beginning in the STEM field, to develop economically
sustainable models based around collaborative HE participation targets and cross-sector
networks of trained, named advocates for HE progression and participation.
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Add value to access by embedding the role of the TSO in Access Agreements

HEIs delivering STEM subjects should all aim to build at least one partnership with a TSO
to support its work in widening access to these subjects. The Office for Fair Access
(OFFA) should encourage HEIs to construct these partnerships by advising them that
Access Agreements including such collaboration will be viewed favourably by the Office.


Make the Big Society happen by piloting Office for Civil Society and BIS
collaboration

HEIs and policy-makers should consider how they can use this area of work as a catalyst
for greater synergy between their policy agendas. HE and TSO collaboration in STEM
progression presents an ideal opportunity for the Office for Civil Society and the
Department for Business, Innovation and Skills (BIS) to pilot joint working.


Use TSOs to encourage post-graduate and post-HE STEM participation

HEIs and policy-makers, working through the community of practice, to explore the
contribution that TSO:HEI collaboration can make to the progression of learners into
post-graduate study and also improving the linkage between HE STEM graduates and HE
STEM careers e.g. piloting TSO approaches to working with undergraduates to increase
their levels of awareness and understanding of STEM careers.
6. Next Steps
The University of Bath and AccessHE will work in partnership in 2012-13 to facilitate the
development of a community of practice in HE:TSO STEM progression work. This will be
based around a national forum of organisations active in the area whose remit will be to
build a coherent agenda to engage policy-makers, and five regional communities of
practice who will each take locally driven approaches to building the collaboration in
HE:TSO STEM practice.
To become part of this community of practice go to www.hestem-thirdsector.org.uk or
email contact@hestem-thirdsector.org.uk.
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1. Introduction
In late 2011 the Higher Education Funding Council for England (HEFCE) approached the
national HE STEM project and the University of Bath inviting them to take forward some
of the innovative work they had been doing as part of the HE STEM Programme
developing a ‘community of practice’ in access to STEM activities. This work entailed in
particular building partnerships with TSOs and tapping into the unique contribution they
could make to progression to HE STEM activities. The University of Bath on behalf of
HEFCE and the national HE STEM project agreed to lead on a pilot project up to July
2012 to construct the basis for a national ‘community of practice’ scoping the extent
and potential for the contribution of TSOs to access to HE STEM activity after the end of
the national HE STEM project.
The University of Bath approached AccessHE to manage the ‘Access to STEM subjects
and the Third Sector’ project on their behalf. AccessHE is the new Division at London
Higher (the umbrella organisation for HEIs in London) that aims to support the
progression to HE of learners from groups in London presently under-represented in HE
by providing services to HEIs, schools and colleges via initiating collaborative work.
AccessHE itself is a TSO, with a staff with extensive experience of managing large scale
access to HE projects.
What did Access to HE STEM subjects and the Third Sector’ do?
The project had six key features:


Establishing an interim national forum made of representatives from HE, the
third sectors and the regional ‘SPOKES” of the national STEM project



Creation of a website which will underpin the community of practice



Identification and funding of 5 exemplar projects led by different TSOs which
scope the contribution that TSO collaboration can make to access to HE STEM
activity



A national call for evidence to scope further the nature of TSO involvement in
access to HE STEM activity



Identification of HEI representatives to lead on 5 regional communities of
practice in 2012-13



Production of a national report summarising the role that TSOs can have in
building a sustainable, national community of practice in access to HE STEM
activity.
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2. The National HE STEM Programme
The National HE STEM Programme supports HEIs in the exploration of new approaches
to recruiting students and delivering programmes of study within the STEM
disciplines. It is supported through a three-year grant from the Higher Education
Funding Councils for England and Wales (HEFCE & HEFCW) from 2009 to 2012.
The Programme’s aim is to influence long-term university practices at an individual,
departmental and faculty level by engaging staff directly in the development and
delivery of activities. Through collaboration and shared working it seeks to embed
sustainable approaches that will be a core part of HESTEM sector practice for years to
come.
The activities of the Programme are focused upon the disciplines of Chemistry,
Engineering, Mathematics and Physics which were deemed strategically important and
vulnerable by HEFCE in 2004.
The National HE STEM Programme is hosted by the University of Birmingham and
delivers its activities through a distributed model with a central Hub and regional spokes
based at universities in England and Wales (University of Bath for the South West
region, Manchester Metropolitan University for the North West, University of Bradford
for the North East, University of Birmingham for Midlands and East Anglia, University of
Southampton for London and the South East, and Wales Institute of Mathematics and
Computational Sciences for Wales). Alongside the spokes sit four professional bodies
also working as partners on the Programme; the Royal Society of Chemistry, Institute of
Physics, Institute of Mathematics and its Applications, and the Royal Academy of
Engineering. The Programme has initiated a wide range of activities across England and
Wales of varying scales related to its three areas of activity:


Widening participation within the STEM disciplines at university level, by
supporting HEIs to work with those currently within the school and further
education (FE) sectors;



Higher education curriculum developments focusing upon course delivery and
design and student support, to enhance student knowledge, progression and
skills;



Encouraging those currently within the workforce and society to engage with
further study to develop enhanced knowledge and skills.

For more details on the work of the Programme, please visit www.hestem.ac.uk.
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3. Access to HE STEM Projects: the nature of the challenge
3.1 Participation in STEM in HE
The focus on access to HE STEM activity originates from concerns in the 2000s regarding
the overall recruitment of students to STEM subjects and the importance of ensuring
adequate numbers of graduates in these discipline areas, due to their vital role in future
economic growth. They were deemed by the government ‘Strategically Important and
Vulnerable Subjects (SIVS)’ and HEFCE began a programme to support increasing
demand and supply in SIVS in 2005. The National HE STEM programme built on earlier
funded initiatives led by professional bodies in the STEM field.
Recruitment to STEM subjects at undergraduate level in the 2000s lagged behind overall
increase in recruitment, although the rate of increase did actually outpace that of other
subjects from 2006-07. The picture is not uniform across STEM subjects of course. As
Table 1 below shows FTE (full time equivalent) undergraduate student participation in
mathematics increased by 16 per cent over the eleven years from 1999-2000 to 200910, with the equivalent increase 11 per cent in chemistry and 13 per cent in physics.
However, participation in engineering and technology declined by 2 per cent over the
period. The HEFCE report Strategically Important and Vulnerable Subjects: The HEFCE
advisory group’s 2010-11 report Bristol:HEFCE provides a breakdown of the course areas
included under the broad subject headings used here.
Table 1: Number of undergraduate students FTE (full time equivalent), 1999-2000 to
2009-2010
Subject
Chemistry
Physics
Engineering and Technology
Mathematics
All HE

% change 1999-2000 to 2009-2010
11
13
-2
16
21

HEFCE (2011)
The picture for post-graduate recruitment on the face of it is more positive at least at
the taught level with participation in STEM subjects increasing by 37% from 2002-03 to
2009-10 as opposed to 31% overall. For research students the increase is 10% which is
2% less than for all subjects (mainly due to an actual decline in chemistry and materials
science). However, this increase has been driven by international students with their
population over doubling in 8 years, while the home student population only increased
by 1%. The 2011 report stated:

9

‘The growth in international numbers during this period has been so marked, both for
SIVS and across all subjects, that any decrease in overseas postgraduate students could
lead to concerns about the future viability of courses and the overall sustainability of
these disciplines, given the impact of the reduction in associated income streams. There
may be a risk in relation to the UK’s future workforce, given that many postgraduate
students enter positions requiring advanced skills and expertise following their studies,
including in universities and research organizations.’
HEFCE (2011:12)
Alongside investment in SIVS, the government also made a very large investment (in
excess of £2bn) in widening participation activities in the 2000s which aimed to increase
the numbers of students from under-represented groups going onto HE.
The social composition of STEM students formed part of the concerns of the national HE
STEM programme. Data from the Higher Education Statistics Agency (HESA) shows that
in 2009-10 for biological and computer sciences STEM subjects attract more students
from lower socio-economic groups than average; for physical and mathematical sciences
worse than average and for engineering and technology around the average.
Table 2: Percentage of young students entering UK Higher Education from lower socioeconomic backgrounds by subject 2009-10
Subject
Biological Sciences
Physical Sciences
Mathematical Sciences
Computer Sciences
Engineering and Technology
All Subjects

HE Participation
31.5
25.1
25.8
39.6
29.4
30

In terms of ethnicity, as Table 3 overleaf shows British students from a Black, Asian and
Minority Ethnic (BAME) background accounted for 19% of all UK-domiciled students
studying STEM related subjects but representation between different ethnic minority
groups in STEM varies considerably. The table shows that while nearly a quarter of all
black African students are studying in a STEM field, only 5% of Chinese students are.
Clearly, there are real differences in how STEM is viewed by different ethnic
communities.

10

Table 3: % of all UK domiciled students studying STEM subjects by ethnicity in 2009-10
Ethnic Group
Black Africans
Indians
Pakistani
Mixed ethnicity
Other Asian
Black Caribbean
Chinese
Other students

% studying STEM subjects
23
21
12
12
10
7
5
5

3.2 What drives participation in HE STEM subjects?
The government strategy is based on the principles that there are issues in terms of
both supply and demand. With the former, funding allocation strategies have been
continually adjusted to protect STEM subjects. It is the latter however where TSOs are
likely to be able to have an impact. The demand issues fall into several categories:


The numbers of students studying STEM subjects at Level 2 and Level 3

The numbers studying at Level 2 in science since the mid-2000s has been increasing, in
particular in triple science with a rise of over 150% from 2004-05 to 2009-10 (NAO 2011
). At A-Level there have been impressive increases in the numbers taking Maths and
Chemistry since the mid-2000s (NAO 2011). Biology and Physics are also on an upward
trajectory but at a slower rate. Analysis by the Royal Society in 2011 looking at the size
of the ‘talent pool’ for potential HE STEM entry indicated that approximately 17% of the
UK’s eligible 16–18 year old population took core sciences with or without mathematics.
They argued that this pool needed to be increased in size if the numbers of HE STEM
graduates was to increase.


The attainment of students studying STEM subjects at Level 2 and Level 3

At both Level 2 and 3 there have been steady improvements in achievement over the
2000s for those taking science subjects. The Royal Society report described above, also
found that:
‘Across the UK in 2009, nearly two-thirds of students who took at least the minimum
required number of core sciences and mathematics subjects expected to gain entry to
undergraduate UK STEM higher education courses gained A–C grades needed in these
subjects’.
Royal Society (2011:15)
11

The Royal Society’s analysis implies that while the majority of learners taking Level 3
science subjects are making it to HE, a significant minority are not.


The background of young people and their attitude to STEM subjects

The Longitudinal Study of Young People in England (LSYPE) looked at the factors
influencing participation in HE STEM subjects amongst nearly 3,000 young people in
2011. They found a number of factors associated with HE STEM study including the
perceptions and attitudes young people held regarding STEM subjects. Rather
unsurprisingly, those who saw STEM as their favourite subject at 13/14 years were more
likely to study HE STEM subjects as were those at 16/17 years who thought that STEM
subjects were more likely to lead to better paid jobs.
The National Audit Office (NAO) in their 2011 report ‘Educating the Next Generation of
Scientists’ undertook a comprehensive literature review in this area and research with
1,274 young people.
They identified two further factors as influential where the attitudes of young people
were concerned. Firstly, careers Information and guidance as only 18 per cent of young
people surveyed were satisfied with the careers advice they had received relevant to
science, technology, engineering and maths. Secondly there were issues with the image
and interest in the subjects. The study found that 77% of young people surveyed said
that lack of enjoyment and interest was their main barrier to continuing with science,
technology, engineering and maths studies post-GCSE.
The Wellcome Trust (Mansell 2011) commissioned research into young people’s views
of science in 2011 with 240 young people. The findings built on the conclusions above
arguing that while most young people were interested in science to build on this interest
two things could be done. Firstly, make the connection between science work and the
‘real world’ clearer and secondly, support students to be more active participants in
their learning.


The extent to which schools and colleges teach STEM subjects

The National Audit Office report also identified the availability of separate GCSE sciences
i.e. ‘triple science’ as another factor influencing STEM progression. Their own analysis
shows that the availability of triple science is linked with A-Level achievement and HE
participation but the option is still only available in half of schools. Moreover, these
schools are less likely to be in disadvantaged areas.


The capacity of schools and colleges to teach STEM subjects

The final two factors highlighted by the NAO were the quality and quantity of school
science facilities and quality and quantity of science teachers. In term of facilities over
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half of those in the NAO research not studying STEM subjects said that, with better
availability and quality of teaching equipment, they would have been more likely to take
them up. However, the NAO could not identify the systematic collection of data in this
area that could gauge any progress here.
The government set a number of targets to increase the numbers of those teaching
sciences with science degrees. There is strong evidence to support the merits of this
approach. Ofsted (2005) found that where the match between teachers’ qualifications
and the subjects they taught was excellent or good, the quality of teaching was
excellent/very good/good in 94 per cent of schools, compared to only 22 per cent (all
‘good’) where the match was unsatisfactory. However, progress in Physics and
Chemistry especially is proving challenging. The present government wants nearly half
of all those with Physics degrees to become teachers and a third of all those with
Chemistry degrees. This would entail an increase in approximately 80% on 2010 figures
in Physics and 25% in Chemistry (Times Education Supplement 2011).
3.3 The impact of the government investment in STEM
The evidence above shows that there have been improvements in STEM progression
over the period since the mid-2000s when the government began to invest heavily in
this area. The NAO report estimated that about £35m per year was going into STEM
programmes in the latter part of the 2000s. The exact contribution particular
programmes were making was hard to ascertain but:
‘Schools using the programmes have a greater proportion of pupils studying these
subjects, and several programmes are associated with increases in take-up and
achievement of separate sciences at GCSE, and maths and science at A-level. However, it
is difficult to establish whether this is a direct consequence of participating in the
programmes, or whether schools with an existing focus on science tend to access more
such programmes as a result’.
NAO (2011:7)
Evidence for the impact of the HEFCE SIVS programme on student demand is similarly
ambiguous with the 2011 evaluation report, which focused on interventions prior to the
national HE STEM programme, arguing that there was a general trend of rising demand
for STEM subjects but is hard to identify the exact contribution of funded interventions
(Curtis and Cartwright 2011). A separate evaluation for the HEFCE STEM programme will
be completed in late 2012.
3.4 The importance of HE STEM participation and where TSOs fit in
The change in government in 2010 does not appear to have significantly reduced the
importance with which increasing the numbers of STEM graduates is viewed by policy13

makers – although as is to be expected the way in which this goal is to be achieved is
viewed a little differently. There is continued support for the view developed in the late
2000s as summarised by Wilson below, that STEM subjects are central to future
economic growth and a source of growing employment. Analysing future labour market
projections in the UK into the 2010s, Wilson argued that:
‘With the main exception of medicine, the results generally suggest that the “demand”
for those qualified in most STEM subjects will grow significantly faster than the average
for all subject groups’.
Wilson (2009:8)

In terms of evidence of this continued commitment to supporting HE STEM progression,
the emphasis that the Department for Education is placing on increasing student
recruitment was highlighted above. In addition, the House of Lords Science and
Technology Sub-Committee chaired by Lord Willis of Knaresborough has undertaken an
extensive call for evidence in late 2011 and into 2012 for its enquiry into Higher
Education in STEM subjects and will report in mid-2012. However at the same time,
state support for STEM subjects has reduced in line with (but less than for) all subject
areas as student fees come to replace this funding. The consequences for STEM, it is
argued, are more serious here as they are relatively more expensive to deliver than
most other state subjects. There has also not been continuation in funding for the
national HE STEM programme beyond July 2012.
Furthermore, there is a counter-view surrounding the demand for science based
graduates. Smith and Gorard in 2011 argued that the demand for scientists is
exaggerated as many students do not follow careers after graduation related to their
science degrees. There is definitely a growing concern regarding the numbers of STEM
graduates who enter STEM-related occupations. Research by BIS indicated that
significant numbers of STEM graduates were not entering occupations associated with
their degree (BIS 2011). Further research was commissioned in 2011 to explore the
issues here concluding that the default assumption that STEM students wanted to go
into STEM careers was too simplistic and more work needed to be done to increase
understanding regarding these careers and what they offer (BIS 2011).
On the basis of the analysis above it appears HE STEM participation remains a key policy
area, and there are a number of ways in which TSOs could have an impact. In particular:


Improving the attainment of young people, especially for sub-groups who may
be less likely to achieve the qualifications necessary for HE study



Making STEM subjects more attractive to younger pupils
14



Supporting better careers information, advice and guidance for pupils regarding
STEM subjects and STEM careers



Making teaching STEM subjects a more attractive career option for graduates.

The supply of separate science offerings in schools, better facilities and the provision of
HE STEM course places are areas under the direct control of the government. However,
there are TSOs who aim to have an impact by contributing meaningfully to this area via
the production and dissemination of research, for instance.
3.5 The involvement of the Third sector and HE STEM progression
There are a number of large TSOs with national remits who are active in the promotion
of participation in STEM subjects through primary level, into HE and then into
employment. They are based on a core belief in the importance of science, and their
particular strand of it, to the economy and society. The professional organisations who
are part of the HE STEM programme have been active in this way, as have for example
other professional organisations such as the Royal Astronomical Society and the Royal
Society. In addition STEMNET and the Wellcome Trust especially, have actively pursued
significant work programmes in this area which address many of the challenges
addressed above.
The proliferation and extent of work which involves TSOs has been highlighted by the
NAO report and by the Royal Society. However, while for much of the work of the
organisations above progression to HE is an eventual goal, this does not mean that HE
necessarily figures in the activity explicitly either as a feature of delivery or via HEIs as
partners. An overview of the role of the third sector itself, in relation to the contribution
of government, employers, HE, schools or FE in this area is hard to gather.
But while a coherent understanding of the exact role the third sector plays in supporting
HE STEM progression may be difficult to articulate, the extent of its involvement is
without dispute. What is more of a challenge is how to maximize this contribution. It is
this challenge that has been the primary concern of the Access to HE STEM and the
Third Sector project.
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4. How can TSOs support access to STEM subjects?
In order to try and get a better picture of how TSOs can contribute to HE STEM
progression, five contrasting organisations were funded to develop their models of
HE:TSO collaboration. The models are described below. They are very different and led
by quite contrasting organisations. If there is a common theme here, it is the role of the
TSO as broker. The TSOs are able to use their ability to link with groups of learners and
their position as outside of the limits of the statutory sector to build relationships that
HEIs themselves, for example, would not be able to do alone. This brokerage is not just a
facilitation role that brings different groups together and allows HEIs to work with
learners they cannot source for example. It involves using their position in this space
between the statutory sectors to innovate and enable delivery models that involve the
statutory sector, but which the latter would be far less likely to initiate. The nature of
the way that TSOs operate where funding is more contingent on results and on
innovation encourages social entrepreneurialism and creativity.
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The organisation
Villiers Park Educational Trust helps able young people to reach their full academic
potential and develop a passion for learning. Villiers is committed to fair access –
enabling students from less advantaged backgrounds gain a place at a leading
university. For more information go to: www.villierspark.org.uk/.
Aims of the project
To develop a web-based resource that HEIs can use to reflect on and develop their
practice, specifically their outreach activities and the processes they employ to access
groups of young people who are under-represented on STEM degree courses.
The model
The web-based resource includes information about outreach activities for students
developed by Villiers Park including:
 STEM subject-specific activities for academically able 16-18 year olds:
o Five day residential courses
o One day masterclasses
o Online extension activities
 Non-subject-specific activities for 14-18 year olds:
o Stepping stones to excellence residential courses
o The Villiers Park Scholars Programme
It also includes information about:
 Communicating effectively with schools, colleges, academies, teachers and
learners, particularly the hard-to-reach
 Targeting outreach, including establishing criteria and monitoring outcomes
 Working with partners, including Third Sector organisations
The draft web-based resource has been through two cycles of evaluation by
representatives of 11 HEIs and will be hosted on the Access to HE STEM subjects and
the Third Sector website.
The future development of the model and how it adds value to HE STEM progression
Twenty HEIs have indicated that they wish to receive information about the resource. It
is also hoped that examples of practice that result from partnerships created as part of
the project will also be added to the website. Villiers Park are using their flexibility as a
TSO to continually innovate in how they can support learners to access HE.
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The organisation
At-Bristol, is one of 10 science and discovery centres in England who aim to engage the
public with contemporary science and technology, working to improve formal and
informal science education across the country making science accessible to all. At-Bristol
acts as the host organisation for Science Learning Centre South West, which has a remit
to provide inspiring CPD for science educators in schools and colleges (teachers,
lecturers, technicians and teaching assistants).
Aims of the project




Through collaboration, broaden widening participation approaches used by the
HEI and third sector partners in order to better target under-represented
students in compulsory 11-19 education.
Use the outcomes from above to investigate the potential for the development
of an online resource that could engage these under-represented groups.
Identify sources of funding to enable the online resource to be developed into an
online package that could be used by all HEIs to engage and motivate students
from under-represented groups to consider undergraduate study.

The model
University of Bristol researchers and third sector educators are developing a STEM
student Facebook timeline feature. A fictitious student user with timeline entries to
highlight and demonstrate experiences that engage them as they make decisions about
future STEM study and careers. This could then be a model for other students to
comment, share and engage with.
The design of the timeline will be informed by consultation with young people via focus
group sessions with secondary school students examining their views about university
STEM study. We will then move to develop the Facebook timeline concept given that
development costs will be fairly small. More importantly, Facebook is a tool most
students of secondary school age interact with and could be very useful in promoting
STEM study post-16.
The future development of the model and how it adds value to HE STEM progression
At-Bristol and Science Learning Centre South West acted as a broker between the
schools and HEIs. Other Science Learning Centres could facilitate this role as all are
linked to at least one HEI and this model lends itself very well to cost-effective
scaleability.
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The organisation
Teach First is a national charity founded in 2002 that trains graduates to work in
schools with challenging circumstances. Teach First was founded to directly address the
problems of educational disadvantage. To find out more about Teach First go to
www.teachfirst.org.uk.
Aims of the project
 To provide an opportunity to Year 11 pupils who have not yet chosen their A
Level subjects to experience STEM subjects at university level and encourage
them to choose science based A-Levels.
 To develop the skills of science undergraduates and provide an opportunity to
gain insight into working with pupils/schools communicating their subject
knowledge effectively.
The model
Working with King’s College London Teach First have developed an outreach day that
will enable pupils who are interested in science to think about the specific degree
disciplines that they could pursue and to think about which A Levels they would need
to choose (i.e. Physics may be required for some disciplines but not for others). The
students themselves will plan and deliver activities related to their subject discipline.
Students will receive training from Teach First on presentation skills, interacting with
pupils and planning sessions/lessons. They will also be able to observe a lesson in the
relevant subject at a local school to develop an understanding of how best to pitch a
session to a Year 11 group. a pilot called the Access Challenge (student led sessions in
schools over a six week period). Consulted with teachers involved to gain
The future development of the model and how it adds value to HE STEM progression
The model could be developed at any HEI. Teach First will be working actively to extend
engagement via the 66 HEIs it works with across the UK. The project utilises Teach
First’s position to both address provision of information on STEM subjects for young
people and the recruitment of STEM subjects in one project. It also asks students
themselves rather than institutions to lead on the development of the project.
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The organisation
Space Connections are a national organisation aiming to act as a central hub for
education projects with young people on the subject of space offering education
resource provision, event coordination and delivery of STEM-related activity. For more
information go to: www.spaceconnections.net/.
Aims of the project




To actively engage young people from disadvantaged backgrounds in a STEM
related piece of practical scientific research working with the University of
Bradford
To develop a ‘collaboration methodology’ between HEIs, colleges and schools
To develop an effective, transferable model of university led outreach activity
and intervention with potential widening participation cohorts.

The model
Groups of young people from schools, academies, community groups and colleges are
working with STEM academics and students from the University of Bradford gathering
evidence for a district wide research project. The first stage is consultation with young
people to identify the research theme. This has been identified as space exploration
and astronomical observation. Space Connections is working with 20 different groups
to identify how they would like to learn more about the research theme. Scheduled
activities will include guided observation of the night sky, and potential visits to the
mobile planetarium. Individuals and groups will then be encouraged to enter their
observations onto a database online which will feed into the project website that will
bring together the research undertaken. Findings of the project will be disseminated
via the Bradford Science Festival.
The future development of the model and how it adds value to HE STEM progression
Strong local partnerships that have been in place for some time underpin the
development of this project in Bradford. The model however is transferable to other
contexts, drawing on the extensive community links that many HEIs have. This TSO is
changing the perception of science and HE in ways that HE would find it hard to do
alone.
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The organisation
Generating Genius provides a pipeline for African Caribbean students to reach top
universities studying STEM courses. Our aim is to collaborate with universities in order
to establish a training academy for young people who we will nurture over a five and
two year period through our Junior Genius (aged 12-plus) and Uni-Genius (aged 16plus) programmes. For more information go to: www.generatinggenius.org.uk/.
Objectives of the project




To build bespoke partnerships with 4 different HEIs to encourage them to
commission a TSO like Generating Genius to deliver some of their widening
access to HE activity.
To target 100 students across London schools from disadvantaged backgrounds,
setting them up into research teams and getting them to understand the
scientific method and the research process.
For students to undertake a process of discovery through laboratory
experimentation.

The model
Participants experience the entire research cycle from start to finish. They read the
most current literature in their field, draft and execute a detailed research plan, and
deliver conference-style oral and written reports on their findings. Students participate
in a week of intensive STEM classes with accomplished lecturers and graduate students
from University College London. The heart is a week’s research internship where
students conduct individual projects under the tutelage of mentors who are
experienced scientists and researchers. During the final week of their modules,
students prepare written and oral presentations on their research projects.
The future development of the model and how it adds value to HE STEM progression
The model although targeted at African Caribbean students could be developed for use
with other target groups e.g. white working class boys. It focuses on the key driver of
STEM progression: raising attainment and looks to build ‘intellectual resilience’. As a
TSO it is able to reach target learners and offer them additional support in a way that
schools and HEIs would find difficult to do. Generating Genius hopes to become
strategic partners with its HEIs and part of their Access Agreement commitments.
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5. The Call for evidence
As well as supporting the development of different models of TSO:HEI collaboration, the
project also issued a national call for evidence to find out more about the work that was
going in this area.
The call for evidence elicited a small number of very interesting examples. The
guidelines in the call specified partnerships between HEIs and TSOs which may have
proved a limiting factor. In addition several of the projects while valuable in their own
right may only address actual progression to HE STEM courses tangentially, but do focus
on links between HE and the third sector. This in itself is an interesting finding however.
It points to how there may be a number of different but potentially complementary and
mutually supportive agendas at work here in the field of TSO:HEI collaboration.
It opens up the potential for new forms of engagement between academic departments
and provision in particular, the HE sector and STEM progression activity. There is an
agenda that is developing with some momentum to encourage greater collaboration
between HEIs and TSOs across the whole of the former’s operations. This includes
academic delivery and the provision of support services (including potentially HE STEM
progression activities via as Generating Genius showed above Access Agreements). Real
potential exists for HE STEM progression work to act as an exemplar of how such
collaboration could work and maximize the opportunities that this unfolding agenda
provides.
Table 4 on the pages that follow outlines the activities identified via the call for
evidence. It includes for instance two projects involving Middlesex University and the
University of Leicester respectively that work in the former case with a TSO in the
environmental field and in the latter case support credit unions to develop statistical
capacity. These activities do not at this point address HE STEM student progression. The
relationships that underpin them could be developed in innovative ways to do this but
they may equally continue to exist as example of HEI ‘public engagement’. The
partnership between Sheffield Hallam University and Women in Construction, Arts and
Technology is an example of a project that illustrates clearly the value of TSO and HEI
collaboration for specific social groups and could potentially support HE progression. It
works with women from the Pakistani community in Sheffield to encourage their
progression into education and work via an 8 week course looking at practical DIY skills.
The example of the work that Lancaster University are leading on via their Catalyst
project is a particularly exciting example of how a project looking to establish a broader
set of HEI:TSO collaborative arrangements could have the potential to be developed in a
way that supports HE STEM progression. Catalyst is a £1.9m funded project funded by
the Engineering and Physical Sciences Research Council (EPSRC). It aims to work with
TSOs on the co-design of solutions to social challenges e.g. supporting the health and
communication needs of homeless people. There is significant potential here for
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example to work with TSOs working with young people at 8-13 to involve them in the
co-design of solutions to the challenges their own community faces. The objective
would be to address the perception of science amongst young people, which as the
evidence above shows, underlies subject choice at the key Year 9 juncture.
The call did not however only elicit responses from HEIs. There were several
submissions from TSOs that had developed a model which was being used in a range of
subject areas including STEM. IntoUniversity are working with 9 universities (one of
which, Imperial, submitted further information regarding their specific partnership) to
operate a buddy scheme which gives Year 8 students the opportunity to work alongside
university students often in subjects that they are not studying at school. The Brightside
Trust supports e-mentoring projects via their platform and support a suite of articles
and activities. They are working with the universities of Southampton and Leicester in
the area of STEM outreach. Both the IntoUniversity and Brightside concentrate on
learners from widening access backgrounds. Student Hubs are a smaller organisation
that uses university students to support young people on the C/D borderline in maths
and science via after school clubs in Year 11.
IntoUniversity and Brightside in particular show how there are overlaps between STEM
progression work and that in other subject areas and widening access work. The
Nuffield Foundation is another organisation working in a range of areas including STEM.
Their work concentrates on science teachers and providers of professional development
looking to introduce evidence-based good practice into the classroom. Finally, the
Manchester Museum straddle the HEI:TSO boundary as they are part of the University
of Manchester. They submitted details of their work recruiting and training PhD
students from the University of Manchester to deliver workshops to local school
students.
TSOs with national remits focused specifically in STEM also featured in the call. The
Royal Institution of Great Britain work with 14 universities across the country to deliver
STEM masterclasses on Saturdays to mathematically able school students. The Further
Mathematics Support Programme is part of the Mathematics in Education and Industry
and works with 22 HEIs to organise a range of events to promote post-16 mathematics
including a national mathematics challenge event for Year 11 to 13 students. These two
projects concentrate on sustaining the commitment and achievement of those already
pursuing STEM courses. Newcastle University Business School submitted details of their
work with the Formula One in Schools Technology Challenge. Teams of students aged 9
to 19 deploy CAD/CAM software to collaborate, design, analyse, manufacture, test, and
then race miniature gas powered balsa wood F1 cars. It is a global project supported by
the Formula 1 business that uses the brand and activity to promote engagement by
young people in STEM. At Newcastle the challenge is part of a wider approach to
supporting STEM engagement amongst young people developed via funding from the
Economic and Social Research Council (ESRC) and the Department for Education.
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The Newcastle example illustrates well how the TSO contribution to STEM progression
often sits within a broader institutional strategy, especially where schools are
concerned. The examples in Table 4 from Langley Grammar School and Enfield Local
Authority show this clearly. The Digital Schoolhouse is a project based at Langley school
to support transition from Year 6 to 7 via giving pupils computing experience. It has
involved 5 different universities to help deliver activities with pupils and develop
curriculum. Enfield deliver information, advice and guidance support for Year 11 and 12
pupils and their parents in the area of the professions. They integrate involvement from
STEMNET and 5 different HEIs to look at STEM progression within the broader work on
HE progression they are responsible for.
Finally, there were also examples submitted of specific projects addressing HE STEM
progression involving HEI and TSO collaboration on a smaller scale. Talent 2030
addresses the progression of girls into STEM study and careers. It is working with the
University of Warwick to organise a trip for 20 girls to the Large Hadron Collider at
CERN. Coventry University are working with the SmallPiece Trust – an independent
educational charity that runs hands-on STEM activities for pupils from Years 6 to 12. This
project entails residential courses for years 9 and 12 in automotive and structural
engineering respectively.
Considered alongside the exemplar models supported by Access to HE STEM and the
Third Sector Project, the activities described in the call for evidence show the range of
ways in which TSOs are collaborating with HEIs in this field.
The issue facing practitioners and policymakers working in this space is how, in an era
where resources for all educational objectives are limited, to maximize the contribution
that HEI:TSO collaboration can make to HE STEM progression. The community of
practice model presents a potential way to do this.
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Table 4: Summary of the Call for Evidence
Lead organisation/Partners

Activity

University of Lancaster Catalyst
Project

This is a £1.9m funded project funded by the
Engineering and Physical Sciences Research Council
(EPSRC) that will bring together academics and
communities to put transformative research on the
theme of citizen-led social innovation. It aims to work
with TSOs on the co-design of solutions to social
challenges.
The aim of the project is to build capacity and
encourage growth of social enterprise environmental
activity.
Final year undergraduate students doing business
related final year projects support credit unions to
develop statistical capacity which can allow their
organisations to work more effectively.
This project works with women from the Pakistani
community in Sheffield to encourage their
progression into education and work via an 8 week
course looking at practical DIY skills. It was entitled
‘DIY Your Future’.
Working with 9 universities operating a ‘buddy
scheme’ which gives Year 8 students from widening
participation backgrounds the opportunity to work
alongside university students often in subjects that
they are not studying at school via a half day
workshop and a day at a university.
E-mentoring projects led by partner universities but
delivered via the Brightside platform and support
suite of articles and activities. They are working with
the universities of Southampton and Leicester in the
area of STEM outreach and activities are focused on
young people from widening participation
backgrounds.
The museum recruits and trains PhD students from
the University of Manchester to deliver workshops to
local school students. The aim is to give local students
the opportunity to interact with young research
scientists.

Middlesex University and Social
Enterprise East Midlands Holt
Wood
University of Leicester

Sheffield Hallam University and
Women in Construction, Arts
and Technology

IntoUniversity

Brightside

Manchester Museum
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Lead organisation/Partners
Newcastle University Business
School

Nuffield Foundation

Student Hubs

Royal Institution of Great
Britain

Further Mathematics Support
Programme (FMSP)

Activity
Formula One in Schools Technology Challenge. Teams
of students aged 9 to 19 compete designing and
racing miniature gas powered balsa wood F1 cars. It is
a global project supported by the Formula 1 business
that uses the brand and activity to promote
engagement by young people in STEM. The
competition is delivered at a regional and then
national level. It is part of a wider set of work at
Newcastle: the ‘Role Model Platform for Young
Scientists’.
Nuffield supports the professional development of
science teachers and the introduction of evidence
based good practice into the classroom e.g. via their
‘Practical Work for Learning’ programme which uses
research on learning in science education and applies
this to practical work.
This organisation works with university students from
Oxford, Imperial and Southampton universities to
support young people on the C/D borderline in maths
and science via after school clubs in Year 11.
The Institution work with 14 universities across the
country to deliver STEM masterclasses on Saturdays
to mathematically able school students. Each
university leads on its own masterclass series and
students attend several sessions. Sessions are led
professional mathematicians.
It is led by Mathematics in Education and Industry and
works with 22 HEIs to organize a range of events to
promote post 16 mathematics including a national
mathematics challenge event for Year 11 to 13
students. The FMSP has 20 Area Coordinators across
the 9 government regions, covering the whole of
England. The Area Coordinators are expert in teaching
and learning mathematics at this level and
experienced at working with mathematics teachers.
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Lead organisation/Partners
Langley Grammar School

Enfield Local Authority

Coventry University and
SmallPiece Trust

Talent 2030

Activity
‘The Digital Schoolhouse’ is a project based at Langley
Grammar school in Slough to support transition from
Year 6 to 7 via giving pupils the opportunity to visit
the school for a day of specialised teaching in a
computing environment. It has involved 5 different
universities to help deliver activities with pupils and
develop curriculum
Enfield deliver an ‘Access to the Professions Evening’
that provides information, advice and guidance
support for Year 11 and 12 pupils and their parents in
the area of the professions. They integrate
involvement from STEMNET and 5 different HEIs to
look at STEM progression.
Coventry University and the SmallPiece Trust are
working together to deliver residential courses for
Years 9 and 12 in automotive and structural
engineering respectively. The learners on the
automotive project must be from the Coventry and
Warwickshire area and in receipt of free school meals.
The objective of this project is to support the
progression of girls into STEM study and careers.
Talent 2030 are working with the University of
Warwick to organize a trip for 20 girls to the Large
Hadron Collider at CERN.
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6. Realising the Potential: Building the HEI:TSO STEM Community of
Practice
The social theorist Etienne Wenger developed the community of practice concept in the
early 1990s. Wenger defines ‘Communities of practice are groups of people who share a
concern or a passion for something they do and learn how to do it better as they interact
regularly’ (Wenger 2009:1).
Three different features characterise them. Firstly, there is a domain or identity based
around a shared competence that distinguishes members. Secondly, there is an active
community. Wenger argues that those in the community of practice engage and interact
with each other in a range of ways to share information and crucially to learn and
improve what they do. Thirdly, those in the community of practice are practitioners who
develop what he describes as a ‘shared repertoire’ of resources in the form of
experiences, techniques and a culture around their area of work.
Communities of practice are not new but the concept has a 21 st century applicability and
can be particularly powerful in the context of HE STEM work. At its centre is the view
that engendering the collective efforts of practitioners is the best way to create,
improve the sustaining and development of knowledge. There is a strong body of
research that shows hierarchical models of practice and knowledge development in
both the private and public sector are increasingly less successful in developing effective
practice. Communities of practice are more autonomous, flexible and allow for cross
boundary collaboration as the locus of control is with the practice community rather
than the particular organizations who exist within more fixed boundaries. HE STEM
progression work with TSOs corresponds well to the sort of cross-boundary world that
Wenger describes. This report has shown that there is a shared agenda and a body of
practitioners but that the diversity in the kinds of organisations, and their approach to
the challenge means that the ‘community’ is less formalised and developed.
The next step for the Access to HE STEM project will be to enable this community to
develop. This key aim will be to support a community of different organisations of
contrasting missions and sizes (some of whom may see themselves in competition) to
take a collective responsibility for practice in this area and contribute via sharing of
knowledge and activities to the improvement of the practice. Developing collective
responsibility and alongside it a shared agenda is the only way in which the TSOs will be
able to maximize the contribution they can make as it will allow coherent engagement
with policy-makers. The final way in which the communities of practice concept fits with
HE STEM progression work and the role of TSOs within it, is that they both lend
themselves to challenging top-down, centrist approaches to social change. This project
has shown that TSOs have a vital role to play as ‘brokers’ working in the space between
HEIs, schools, colleges and learners. The final section challenges policy-makers to
recognise this and create the platform from which it can be developed. Strengthening
the community of practice should be the vehicle from 2012-13 onwards that carries this
challenge forward.
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7. The Challenges for Practitioners
The Access to HE STEM project has aimed to initiate, scope and enable collaboration
between HEIs and TSOs which can support greater participation in STEM disciplines, and
in particular participation by under-represented groups. It has identified a clear role for
TSOs in this area, a number of challenges to this role and significant potential for the
development of TSO:HEI collaboration to address aspects of the HE STEM progression. A
number of issues for practitioners and recommendations for policy-makers emerge from
this report. If the community of practice that exists around HEI:TSO collaboration and
HE STEM progression is to take the collective responsibility for this area of work and
build the coherent agenda argued for in the previous section it will have to tackle a
number of issues:
Constructing complementarity not conflict
A number of projects examined in this report make a very valuable contribution to
engagement between HEIs and groups with which HE should have contact. The work
they are doing is at the heart of the HE and public engagement agenda. Since the late
2000s the UK Higher Education Funding Councils, Research Councils UK and the
Wellcome Trust have funded a national initiative to support the development of practice
and knowledge across the range of ways in which what HE does can be shared with the
public for two-way benefit (People, Science and Policy 2010). What underlies the work is
a concern to better define and articulate the ‘public value’ of universities.
HEIs engaging with TSOs to support HE STEM progression can be an aspect of public
engagement. But it is also, as this report makes clear, a separate agenda of its own. In
addition, several of the organisations here take as their goal supporting the progression
to HE in STEM subjects of learners from particular backgrounds. Again this itself is not
necessarily incompatible with work to support progression to HE STEM subjects per se,
but tensions can arise where some organisations in the community of practice have as
their primary concern the subject and some of the learners (or a particular group of
learners). For the community of practice to develop there will have to be some work
around how the three agendas (shown overleaf in Diagram 1) interact and where the
community positions itself.
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Diagram 1: The different agendas

Public Engagement

HE STEM Progression
and the role of TSOs

Access to HE

The academic and
economic value of STEM

There is the potential for mutual reinforcement of all the three different agendas by
collaboration within one community. This is an exciting prospect. It would tackle directly
the lack of ‘joined-upness’ that is a constant refrain within the public-facing work of HEIs
and hopefully produce both innovation and efficiency. But there will have to be an open
dialogue within the community regarding the tensions and, as Diagram 1 illustrates,
there will have to be a clear focus to the community retained.


Link research and practice

The connection between research into the drivers of HE STEM participation and the
activities designed to address these drivers should be clear, obvious and explicit. This
paper has shown that there has been significant research into why there may be
shortages of those studying science subjects. However, it is not always clear that the
projects initiated have been informed closely by research. It is important that within the
community of practice there are those with expertise in researching HE STEM
participation.
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Make evaluation central

Section 3 highlighted recent major reports that had pointed to the challenges with
establishing the link between projects designed to increase HE STEM participation and
any changes in participation. In particular, there was concern about the extent to which
robust evaluation was built into many of the projects in the area. If TSOs are to have a
significant role in HE STEM participation work then the evidence to justify their presence
will have to be strong. This is a vital area of practice and will need to be viewed as such
by the community.


Take a strategic approach to securing funding

The sustainability of any community of practice in this area will depend on resources,
both to support involvement by TSOs themselves and also the activities that enable an
agenda in the area to be formed. A major part of what the community does will have to
be to support members to source funding for their work. The balance between
competition and collaboration between members will have to be managed carefully. As
argued above however, if this community cannot develop a shared agenda around their
practice because of a preference always toward competing, then ultimately all
organisations are likely to be worse off as their ability to shape any policy discourse is
reduced.
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8. Recommendations for Policymakers
The issues above are ones that those supporting and delivering progression to HE STEM
work themselves need to tackle as a community if they are to realise the potential that
TSOs have to offer in this area. There are however a number of things that policymakers
could consider doing to enable the involvement of TSOs in HE STEM progression work.
There are four key recommendations for policymakers outlined below:
Recommendation 1: Make Brokerage happen through an Access Endowment
Policymakers to consider make funding directly available to support the development of
the ‘brokerage role’ for TSOs linking HEIs with schools, colleges and learners in HE STEM
areas. TSOs are uniquely well placed to perform this role across subject areas, in
comparison to statutory organisations. There are particular examples of leading practice
in STEM here. Government could obtain significant multiplier benefits by investing
relatively small start-up funds in a time limited ‘Access Endowment’. The endowment
would enable TSOs, beginning in the STEM field, to develop economically sustainable
models based around collaborative HE participation targets and cross-sector networks of
trained, named advocates for HE progression and participation.

Recommendation 2: Add value to access by embedding the role of the TSO in Access
Agreements
HEIs delivering STEM subjects should all aim to build at least one partnership with a TSO
to support its work in widening access to these subjects. The Office for Fair Access (OFFA)
should build on this project to add to the evidence base for TSO:HEI collaboration and
then strongly encourage HEIs to construct these partnerships by advising them that
Access Agreements including such collaboration will be viewed favourably by the Office.

Recommendation 3: Make the Big Society happen by piloting Office for Civil Society and
BIS collaboration
HEIs and policymakers to consider how they can take steps to greater synergy between
their policy agendas which can support practitioners to do this in delivery. There is
potential to do this within the HE policy area for example exploring how Access
Agreements and Manifestos for Public Engagement could strengthen each other and the
work of HEIs and where TSOs can act as a bridge here. There is also potential to do this
across policy areas. HE and TSO collaboration in STEM progression presents an ideal
opportunity for the Office for Civil Society and the Department for Business, Innovation
and Skills (BIS) to pilot joint working.
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Recommendation 4: Use TSOs to encourage post-graduate and post-HE STEM
participation
HEIs and policymakers, potentially via the community of practice, to explore the
contribution that TSO:HEI collaboration can make to the progression of learners into postgraduate study and also improving the linkage between HE STEM graduates and HE STEM
careers. Such contributions could come in the form of assisting TSOs in embedding
knowledge regarding STEM progression through school/college to HE and then to work,
as well as piloting TSO approaches to working with undergraduates on their levels of
career awareness and understanding.
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