


It was frequently cited that the experience-led components allow students to acquire ‘soft’skills at the same time as, not
at the expense of, the technical skills and this was seen as important. High priority given to group work in the curriculum
is apparent at every case study university, although this has also resulted in a need for universities to ensure that
assessment methods are appropriate for the increased use of group work. Both employers and students frequently refer
to the benefits of work experience and it is considered more should be done to encourage wider uptake of placements
or other experience of industry.

"The experience | have gained is experience that | couldn’t have gained in an academic setting and will be extremely beneficial
for my future employability (returning placement student, Aston University)

Table 3: How experience-led engineering degrees meet the graduate recruitment needs of industry

As shown in Table 3, experience-led engineering degrees help to meet the graduate recruitment needs of industry
(as identified in Section 3.1) by providing attractive courses, relevant high quality curricula and student experience of
industry. Opportunities for more widespread adoption of experience-led components in degree programmes exist in
all universities and accreditation is a powerful vehicle that could be used to ensure further take up of experience-led
activities. The Accreditation Standard gives universities freedom to plan and resource programmes, provided they
achieve the required outcomes and values design as a means to integrate knowledge and understanding.

42 The Royal Academy of Engineering



6. Case study analysis

The six case studies present detailed information regarding experience-led components within engineering degrees.
Together they demonstrate excellence within current practice and a clear desire within proactive universities to develop
engineering degrees whose graduates are attractive to industry.

The analysis of the case studies, together with additional evidence from published literature, offers clear messages
about how to enhance a sustainable HE engineering sector that meets the graduate recruitment needs of industry.
Eight themes were identified from the analysis and are now discussed in turn.

6.1. Institutional profile

Every university is different and has to apply a different approach to developing experience-led components of
engineering degrees: one size doesn't fit all.

The six universities examined in this study differ in many ways. Relevant factors include geographical location, research
or teaching led, vocational or academic focus, nature of the student cohort and the history of/mission for industrial
engagement.

Each university has its own identity, recruiting students from a range of backgrounds (in terms of qualifications, age,
part-time/full-time, work-based, socio-economic background) and producing engineering graduates with different skill
sets and knowledge. This diversity in the HE system helps to cater for an ever-wider range of student and business needs
(as discussed in Stronger Together) and produce engineers who can compete on the world stage in different ways.

Examples of different approaches include:

e Developing a recognised identity or ‘graduate product, both to attract future applicants and encourage alumni
interaction

e Having a specific focus such as meeting local needs or new/niche markets
e Focusing on a particular type of graduate.

Some universities position themselves to respond rapidly to, or even predict, emerging skills need requirements, quickly
developing relevant programmes that enhance recruitment. Others develop programmes in response to a particular
industry need but over a much longer timescale.

“So if we're not responding to the way the industry is working, we're either not going to get the part-time students in particular
in the first place, or they're not going to be very employable at the end of it, or both.” (Rob Best, Deputy Dean, LSBU)

Examples such as the development of vocationally-based Foundation degrees demonstrate how universities are already
responding to the government’s demand in Higher Ambitions for greater diversity in models of learning.

The power engineering Foundation degrees at Aston University are designed to meet specific needs within industry
and are essentially employer driven. These programmes were developed specifically to address a perceived skills
shortage "based on a rationale that at the technician level within industry there is a huge, huge problem. (Malcolm Booth,
Director, Foundation Degree Centre, Aston University)

6.2. Student experience of industry

Students who undertake relevant work experience during their degree are more motivated on return to their course
and more employable on graduation: experience counts.

Employers highly value graduates who have combined their academic study with relevant activities above and
beyond the assessed components of degrees, recognising in particular the experience gained and the dedication
demonstrated by these students.
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Figure 3: First career destinations for placement and non-placement students
for UK/EU-domiciled full-time E&T graduates 2006/07

Students who have undertaken relevant work experience (paid or unpaid) during their course are clearer about their
future career options and are more likely to find employment in engineering and technology related jobs on
graduation”. This is reflected in the HE Statistics Agency data for 2006/07 in Figure 3 which shows that 58% of students
who undertook a placement went into engineering and technology careers against 40% who didn't do a placement.
Although there is no clear evidence of a direct link between placements and improved degree classification, post-
placement students are more motivated for the remainder of their course and are more confident, mature and
professional’. Employers report in Stronger Together that graduates who have had worthwhile work experience have
acquired a higher level of employability, and the case studies agree with this and show that placement students have
improved management, teamwork and communication skills.

"I'finished Year 2 with 58.6%, | have just found out that | have finished my bachelors degree with a 1st. | can honestly say that
I would not have achieved this had | not completed a [placement] year which set my priorities straight.” (recent graduate,
Loughborough University)

Some universities have considered making the placement year a creditable element in the degree programme but this
has proved difficult to achieve, mainly due to issues related to assessment. However, one exemplar demonstrated how a
placement scheme is sometimes able to formally contribute towards the professional development scheme of a
chartered institution.

All of the case study universities encourage students to engage in engineering related activities above and beyond the
assessed components of their degree. For example, each university enters a team into the Formula Student competition
which involves a high level of participation and can be entirely voluntary, especially in early years of degrees (although it
can also be assessed, for example, as final year projects). Involvement in such extra-curricular activities demonstrates key
attributes to potential employers, including enthusiasm. One university uses an innovative method of encouraging
involvement of students in extra-curricular activity by offering an open module which allows final year students to gain
credit for the engagement with, and preparation of submissions to, national and international student engineering
competitions, including Formula Student.

The Imperial College London student project leader of the 2008/09 trip to El Salvador to undertake construction
projects commented: “Well worthwhile experiences at the end of the day | reckon and I'm not going to regret paying for it at
the end"

At universities where the first year intake is dominated by full-time school leavers, the benefits of work experience are
very significant. Less benefit accrues where intake is dominated by mature part-time students who already have
employment in an engineering company. Again, one size doesn't fit all.

> Unleashing Aspiration: The Final Report of the Panel on Fair Access to the Professions,

Cabinet Office 2009
Lock et al (2009) Exploring the industrial placement experience for mechanical engineering
undergraduates, Engineering Education 4.1

76
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6.3. Student engagement

Student engagement, motivation and satisfaction are highlighted by many of the exemplars as benefits of the
provision of industrially relevant curriculum content: relevance motivates.

Surveys such as the NSS”7 and the Times HE Student Experience Survey provide evidence about students’ attitudes
towards their experience at university. The case studies show that universities increasingly take such surveys seriously and
that lower rankings are one of the main drivers for change.

Industrially relevant course content helps students to link theory to practice, enhancing student engagement and
improving retention. In particular, active learning approaches are seen to enhance student engagement.

“The key to a meaningful ‘reformation’ of our engineering degree programmes is to give the student engineer a more ‘active’
experience and we therefore embed active learning experiences into all our courses!’ (Gareth Padfield FREng, Head of
Department, University of Liverpool)

Part-time students are often already employed in industry and highly motivated, understanding the benefits that their
qualification will bring. These students can also influence their full-time peers.

Engineering at Coventry University has a high proportion of part-time students, employed by engineering companies.
It is believed that a host of informal learning is absorbed by the full-time students from the industrial experience of
the part-time students. A formal mechanism, run since 2007/08, has now been developed for part-time students to
obtain credits for sharing their industrial experiences with their full-time student colleagues.

In some cases, students take responsibility for their own learning, providing a student voice which can impact on
curriculum development, for example by sitting on liaison boards and staff-student committees.

6.4. Industry links

Engagement between universities and industry is crucial to the development and delivery of experience-led
components of engineering degrees: responsibility must be shared.

Some of the most successful examples of experience-led activity have been developed not just in consultation but
in genuine partnership with industry.

Engagement with industry

All of the case study universities currently engage with industry in a range of ways as detailed in Table 4. Advisory input
to the curriculum, either formally or informally, can result in the development of new or enhanced experience-led
components. Input to teaching by engineers from industry at all stages in their career (including recent graduates)
delivers up-to-date relevant content directly to the students.

Table 4: Summary of industrial components

I Category Industrial component

Industry input to teaching Industrial visiting professors
Bought-in lecturers
Guest lectures / seminars from engineers in industry
Other industrial teaching: training, mentoring, tutoring
Sponsored programmes

Industry input to the curriculum Industrial liaison boards
Input resulting from research based links
Industry-sponsored student prizes
Informal industrial input

As well as input to the curriculum and teaching, the engagement can bring further benefits: loans or gifts of experimental
equipment and software, funding, sponsorship, placements, site visits and so on. Many of these are crucial to the
successful delivery of experience-led components. Responsibility must be shared between universities and industry for
the delivery of experience-led degrees.

77 www.thestudentsurvey.com/
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More generally, all relevant bodies (government, professional institutions, industry and universities) need to maintain
a forward-looking dialogue to address the evolving needs of society.

Moving from engagement to genuine effective partnership

Constructionarium and sponsored programmes are two examples of very successful experience-led activity which
have been developed not just in consultation but in genuine partnership with industry. The CBI/UUK report Future Fit
also suggests that employers and universities need to develop successful partnerships if tomorrow’s graduates are to
contribute quickly and effectively to their employer’s success. New initiatives do arise from strong links between
individuals but collaborations between multiple universities and industries deliver more sustainable outcomes.

The sponsored programmes exemplar at Loughborough University involves a consortium of companies working with
the University to provide an industry relevant degree programme. Students are formally connected to industry from day
one through sponsorship and ‘buy into’engineering — often through vacation work as well as placements. They remain
motivated, have improved understanding of the professional role and are more likely to stay within engineering.

Constructionarium is a hands-on six day Civil Engineering construction experience, developed at Imperial College
London but now undertaken by 17 UK universities. Groups of students take control of a construction site in
association with an industrial consulting engineer and a contractor and build scaled down (typically 1:10) engineering
projects. “This is a new form of teaching, innovative in the way it embeds industry in an academic context with students in
charge! (Alison Ahearn, Civil Engineering and EnVision, Imperial College London)

6.5. Staff capacity and capability

Introducing experience-led teaching requires different staff capabilities and often increased staff capacity. It is
crucial that academic staff have either prior experience of industry or access to opportunities to gain insight into
industry (which could be through interaction with industry during the experience-led teaching activity itself).
Dedicated champions, often responsible for both developing and implementing change, play a pivotal role and
must be recognised, supported and rewarded. The number of such champions needs to increase and this can be
partially achieved through adequate resourcing of discipline-specific staff development and support: change needs
champions.

Capacity

Introducing a new, experience-led teaching methodology generally requires a lower student:staff ratio. This can mean
recruiting additional staff but other measures to address this issue have been successfully implemented, including use
of industrialists in teaching, employment of visiting professors and the development of innovative job roles.

At Coventry, a new staff category, ‘Graduate Intern; has been developed to help facilitate group work, mentoring and
additional aspects of student support: “The Dean’s ambition [...] is that every academic will have one of these teaching
assistants allocated to them. They each deliver something like 500 hours of support per year over two years part-time, [...]
which is not inconsiderable! (lan Dunn, Associate Dean, Faculty of Engineering and Computing, Coventry University)

Capability

The case studies show the importance of recognising and encouraging individual champions and small committed
teams as they drive the implementation of change. Successful examples include teaching awards, project grants and
recognition of engineering education research.

EnVision is a dedicated engineering education centre at Imperial College London, working with the Faculty of
Engineering in four key areas: direct departmental support; development of the educational ethos to ensure that
excellence in engineering education is rewarded, supported and celebrated; development of the public areas and
learning spaces; and funding of projects. “EnVision is [...] actually about stirring the pot, allowing good practice to be
disseminated but then also trying some new things and supporting them” (Anthony Bull, Academic Director, EnVision)
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Staff who may have limited experience of proposed new pedagogies need properly resourced (both time and money)
opportunities for staff development, including the sharing and transfer of effective practice between engineering
departments. Examples from the case studies include dedicated discipline-support units or teams, internal international
fact-finding missions to bring in ideas and form links with other practitioners (both in the UK and internationally),
involvement with the CDIO international network and the use of external organisations such as the Engineering Subject
Centre.

The RAENg Visiting Professors’ Scheme increases capability as well as capacity. The professors are amongst the UK's most
senior and experienced engineers, possibly recently retired, and the success of this scheme is highlighted within the case
studies. The scheme does not necessarily provide direct engagement with industry; the focus is on interaction on a one-
to-one basis between department and visiting professor.

The Liverpool case study describes three RAEng Visiting Professors with quite different roles — the first has revitalised
the industrial liaison committee and has a role to engage industry at a senior level; the second has helped to integrate
innovation input into modules and the third brings relevance from developing industries (nuclear engineering) into
final year projects.

Industrial experience of academic staff

It is widely recognised throughout the case studies that academics with industrial experience help to create, implement
and sustain experience-led engineering degrees. However, several incentives in the current funding models of
universities act against this. For example, research-led universities tend to favour staff with profiles likely to be highly
rated in the research assessment exercise’®.

The situation at UK universities is in contrast to German universities of applied science, where staff are usually only
recruited if they can demonstrate at least five years' practical experience in industry”.

Staff without prior experience of industry when they join a university can gain insight through formal schemes such as
the RAEng Industrial Secondment Scheme or informally through collaborative research or their involvement in
experience-led teaching components such as placement visits and group design projects.

6.6. Implementing change

The ability to change is heavily dependent on senior management support and can be either incremental or radical:
management leads change.

The case study universities have implemented either incremental or radical changes to enhance their engineering
degrees, depending on institutional ethos with regard to industry. Radical change is often triggered when a department
or faculty has ‘stood still'for a while. Incremental change tends to be part of an ongoing process in cases where a
continuous response to industry engagement is embedded into institutional ethos. Sometimes, however, ongoing
incremental change becomes insufficient and more wide-scale change is planned.

“If single modules are addressed and ‘tweaked’ then these may well engender enthusiasm among the students but there is the
likelihood that this could divert interest away from aspects of the programme that may have remained unchanged because
they were considered crucial”. (Richard Simons, Professor of Fluid Mechanics and Coastal Engineering, University College
London)

Radical change can bring large scale benefits, such as coherence across programmes, opportunities for efficiency gains
and good use of capital spend. Incremental change can mean a faster response to changing needs, keeping ahead of
the game and taking advantage of opportunities as they arise (‘managed serendipity’). These different types of change
result in hugely different costs, levels of risk, timescales and staff development needs. The more radical the change, the
harder it can be to bring staff along with that change. Both types of change depend heavily on the support of senior
management.

/8 The research assessment exercise will be replaced by the Research Excellence Framework (REF) in 2013.
72" Maillardet, F. 2007, "The German experience of Academe-Industry links", Engage Project,
www.engsc.ac.uk/engage/
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Examples of radical change include the introduction of new pedagogic approaches such as activity based learning,
sponsored programmes or the adoption of educational frameworks such as CDIO, which aim to create an environment
that motivates and engages students.

To enhance the student experience, ‘active learning experiences’ aligned to the CDIO philosophy, have been
incorporated throughout all the undergraduate programmes in the Department of Engineering at the University of
Liverpool: “We want our engineers when they graduate and they leave us to be industry ready. So they have hands-on
learning, they take the theory from their classes and their laboratories and they make things and they test things.” (quote
from online video by Professor leaun Owen, Dean of Engineering)

Incremental change includes the development or enhancement of experience-led components such as large group
projects, student led activities, visiting professors, innovative teaching facilities and industrial group projects.

The Chemical Engineering Department at Imperial College London run final year design projects with teams of ten
students, emulating the working environment that graduates will experience in industry.

6.7. Learning spaces and technology

Space is an over-arching issue; enhanced teaching techniques often demand different learning and teaching spaces
to the traditional lecture theatre and laboratory. Space issues can create logistical and financial issues that can be a
real barrier to change: resources matter.

Space is an over-arching issue; enhanced teaching techniques often demand different learning and teaching spaces.
Even relatively new, purpose-built buildings may not have learning spaces that are flexible enough to support project-
based learning, for example. Both new build and refurbishment of existing space cause logistical and financial issues that
can be real barriers to change.

Most of the case study universities have recently built new learning spaces or redesigned existing ones, informed by
pedagogy and often to meet a need for increased group work which demands flexible, flat space for use by groups both
formally and informally. The new spaces mimic the industrial environment, engage both students and academics,
encourage active learning and enhance the student experience.

The University of Liverpool has
undertaken a total refurbishment of the
Department of Engineering at a cost of
£36M, with renewed research
laboratories and purpose-built flexible
learning spaces such as 250-place active
learning laboratories.meetings.

Coventry University are currently constructing a new engineering building specifically designed for activity led
programmes at a cost of £60M. The new building will have laboratory/computer aided simulation space, classrooms,
and student bookable spaces — all designed for group learning. The ‘living’ building will have strong environmental
credentials and students will have online access to data from these features (solar heating, rainwater harvesting etc)
for teaching purposes.
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Secondly, the desire for more hands-on industrially relevant experiences drives the development towards highly specific
internal or external spaces. Examples include:

e Hands on discipline-specific pilot plant
e The outdoor learning space of Constructionarium
e A new build which incorporates a'live’ experimental laboratory, offering real data and monitoring facilities.

In the second and third examples, the facilities are shared between universities and it is felt that this represents good
practice that could be increased.

The Centre for Efficient and Renewable Energy in Buildings at LSBU is an experimental laboratory created within a new
build, used for the teaching, research and demonstration of the low carbon energy technologies within the building.
Use of technology and virtual learning enables the data to also be made available online.

New technologies for teaching-related purposes are often introduced at the same time as new/updated learning spaces,
funded through similar means. A question arises about the lifespan of all of these spaces, especially spaces which are
highly technology driven.

Two of the case studies reveal very recent or planned development of space that are directly linked to internal
engineering education units.

The engineering education support unit
at Loughborough, engCETL, has used
capital funding associated with the CETL
award to undertake a new build
designed specifically for group design
projects and self study. The space is
equipped with appropriate technology
and consists of a large design studio and
four breakout rooms, plus office space
and a foyer for informal group meetings.

6.8. Funding

Delivering more experience-led components in engineering degrees will require focused and prioritised funding
both to set up and maintain. Even without such enhancements, engineering teaching in the six case study
universities now operates with a shortfall: achieving financial sustainability is a significant challenge.

Cost of a sustainable engineering degree

A dedicated study was commissioned to establish the cost of a sustainable engineering degree. For the six universities
covered by this study, the best available data on the costs of teaching engineering (from TRAC) shows that in most cases
their costs incurred in 2008-09 are higher than the HEFCE unit of resource (grant plus variable fee) but that their
surplus/deficit on a historic cost basis has improved since a comparable study was done for the Engineering Training
Board in 2007. This improvement is owing to the introduction of variable student fees, with a progressive impact from
2006-07, and to the additional capital funding made available to universities in the middle of the decade.

However, historic costs tend to reflect the level of funding available to universities at the time rather than what they need
to spend for sustainable operation. There is evidence from the six universities that, even when conservative adjustments
are made for sustainability, all six are in deficit on a sustainable cost basis, with a mean shortfall of 15% across the sector.
Other known threats to sustainability such as pension scheme deficits have not been included in this analysis.

The impact of these ‘cost pressures'is seen, for example, in increased student:staff ratios and a resulting deterioration in

the opportunities for individual tailored support to students — this area (feedback) is consistently rated poorly by

students in the NSS. While most of these universities have made or planned major investments in buildings and capital
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equipment with consequent benefits for engineering teaching, there are serious pressures on more routine expenditure
on lower-level equipment, maintenance, non-academic staff (for example, technicians) and generally on non-pay budgets
in academic departments. Exacerbated by the current economic climate, the impact of all these cost pressures is
potentially damaging to the quality, relevance, reputation and sustainability of UK engineering education.

Exemplar costing

Introducing or enhancing experience-led components almost always incurs additional costs as shown in Table 5 and
Table 6. Set up costs can be significant if they include capital costs and funding for these is usually found from external

or university level sources. It should be noted that although recurrent costs of experience-led components vary
considerably, all the exemplars demonstrate that industry or other sources are often willing to put money into supporting
them. They also demonstrate the potential for greater efficiency through more imaginative and intensive use and sharing
of facilities between universities, industry, colleges and public bodies.

Whilst the promise set out in Higher Ambitions of “enhanced support for the 'STEM' subjects”is welcomed, further
consideration should be given to the funding mechanisms needed to encourage and enable the development of more
experience-led degrees. If new funding cannot be made available, then, in the view of the Oversight Group, existing
funding should be prioritised towards the further development and provision of experience-led degrees in a manner that
is ring-fenced to encourage and support universities to move in this direction. An approach of this nature might result in
a reduction in the total number of universities that can offer engineering degrees and an expansion of student numbers
in those offering experience-led degrees.

Table 5: Set up costs of exemplars

University Exemplar Capital | Other | Total | Notes
£M £M £M
Coventry 1. Activity led | 55.00 411 59.11 The capital cost will provide a new engineering building.
University learning Other costs include refurbishment of the Built
Environment department and significant staff time to
undertake this faculty wide pedagogical change to activity
led learning, including international fact-finding visits and
staff development.
4. Chemical 0.60 0.60 £0.6M is the cost for renewing the pilot plant. The total
pilot plant cost for completely renewing the pilot plant, control
rooms, teaching and research areas is £8.5M. However, it
Imperial should be noted that Imperial’s location in central London
College is a significant factor in these costs.
London
5. EnVision 0.34 0.34 EnVision started out as a project to support engineering
education, primed by internal funding, but is now an
established centre.
8. Active 18.30 0.50 18.80 | The capital spend has provided new active learning labs
learning and other teaching facilities. Other costs are mainly staff
University input over a five year development period including
of Liverpool exploratory visits, plus some publicity costs.
9. Visiting 0.02 0.02 Staff time to develop proposal, meet with interested
professors parties etc.
London 11. CEREB 297 0.05 3.02 The capital funds were raised from a number of sources
South Bank including HEFCE and have resulted in CEREB having two
University other universities as partners. Other costs are mainly
staffing costs to project manage the development.
Loughborough | 15.engCETL | 1.65 1.65 engCETL was set up following an award from HEFCE. The
University capital money enabled provision of new teaching space
comprising a design studio, four breakout rooms, informal
meeting space and staff office.
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Table 6: Recurrent costs of exemplars

1.Industrial
placements

3. Activity led
learning

4a.
Constructionarium

41

2008

1450

1261

4719

£2150

£1888

£327

Costs for 40 mechanical engineering placement students only,
includes central service costs. Placement students obtain an average
salary of £15k; industry pays a fee of £500/student not included.

Costs are for UK-based students only and include central service
costs plus depreciation costs of the new building. Other
significant costs include the additional staff required for the new
teaching approach and costs of materials.

Used by civil engineering students. Total costs are net and show
direct costs to the university only (staff and technician time, travel
and accommodation, materials, equipment hire). Central services
costs are included at a reduced value as activity is off-site. Income
that offsets these costs includes ~£250 from students towards
accommodation, ~£7,000 raised by students. An annual CPD
budget saving of £1,800 for technician training is costed. The civil
engineering contractor supplies staff, plant, equipment, materials
and know-how, worth ~£20,000. The consultancy firm provides a
design brief, worth ~£9,000. Constructionarium Ltd has raised
£3.5million since 2003, worth ~£30,000 annual in-kind benefit
(site, portacabins, staff on site etc).

4b. Chemical
Engineering pilot
plant

—
o

Used by first and second year chemical engineering students.
Costs include depreciation for the plant equipment but not the
whole building, nor running costs or central service costs. They
also include the cost of a process engineer for the plant.

5. EnVision

212

421

633

£211

Costs for FTE students and include central service costs. The centre
runs with a core of academic and administrative staff plus
consultants seconded from engineering departments. £244,000 is
set aside annually to fund internal projects, awards and lectures.
Industry provides £53,000 in-kind support for projects.

7. Student-led
activities:
El Salvador

—

£88

Cost to the university is time given to support, mentor and encourage
the students who are going. Students pay £400 themselves and then
raise the outstanding amount through sponsorship etc to cover the cost
of materials, travel, food, accornmodation etc.

8. Active learning | 360 | 425 815 1600 | £1,600 | Costs for FTE students and include central service costs plus depreciation
costs of the new building and equipment. Other significant costs include
the additional staff required for the new teaching approach plus direct
costs of incorporating design-build activities.

9.Visiting 200 200 400 | £400 | Cost for FTE students of 10 visiting professors working two

professors days/week including central service costs but not space costs.

Funding can be gained for visiting professors from the RAENg. It is
estimated that these 10 posts bring in-kind contributions (visitors
etc) worth ~£50,000, this income is not included.
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12. Industrial
placements

—

90

380

570

10. 74 78 152 | £210 | Costs for FTE engineering systems students. Staff costs for

Understanding involvement in or support of industrial liaison panels, foundation

stakeholder degrees, KTPs, work with professional bodies excluding

needs accreditation. This work is assumed to benefit all students in the
Department of Engineering Systems.

11.CEREB 316 |65 366 747 | £996 | Costs for FTE students including direct costs to the university (staff, centre

£1,250

manager, technical support, publicity, materials, central services). The
student number includes use by LSBU students and partner institutions.
The cost/student could also be realistically reduced to ~£538, due to the
facilities being used for income-generating activities as well as by
students.

Costs for 456 placement students, including central service costs.
Administration and visits to students on placements (two or three
times/year) are a significant factor. Students obtain an average salary of
£15,000 on placement and industry pays a fee of £500 per student
which is not included in the costing.

13.Teaching
Contract
Scheme

23

£215

These are costs above the normal teaching costs for FTE students,
including central services and are net of industry fees. Most of the costs
relate to additional staffing and administration costs. Other significant
costs include project materials, travel, hospitality and publicity. Industry
pays a fee to join the scheme.

14. Sponsored
degree
programmes

47

£100-
£300

The four different programmes all run with very different costing
models. Costs given relate to the FTE students and are the impact of
the sponsorship - not to the total costs of the degree programme
and include the cost of central services but are net of income from
industry. Additional costs relate to recruiting, visiting and retaining
companies, student interaction, materials and administration.
Industry input can include a payment per student (£400 in one
dept), materials for projects, bursaries (~£,1500), salaries on
placement (~£15,000).

15.engCETL

711

£237
per FTE
student

Full costs, including senior academic and academic staff time,
technician and other non-teaching staff plus premises charge.
This is funded through the HEFCE CETL stream and internally by
the university. Other income generated by externally sponsored
project work, often not directly associated with students is
excluded here. Many other students throughout the university
use systems developed and supported by the engCETL so the
cost per student could be considered slightly inflated.
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6.9. Summary of research findings

The results of the analysis of the case studies are summarised in Figure 4. The main finding is that the case studies
provide substantial evidence that experience-led engineering degrees help to meet the graduate recruitment needs of
industry through providing attractive courses, relevant high quality curricula and student experience of industry. One
very specific issue that needs to be addressed is the apparent decline in the number of placements available to
students®.

One size
doesn’t
fit all

Financial 4 Experience
sustainability § counts

Achieving
experience-led
engineering |

Resources
matter

Relevance
motivates

Management
leads
change

Change needs
champions
Responsibility
must be
shared

Figure 4: Findings from the case study analysis

The case studies mainly focus on the benefits to students and universities, but engagement with academia can also
provide real benefits for industry®' which need to be disseminated more widely to encourage greater industrial
involvement. A few examples from the case studies include:

e Placements acting as a cost effective recruitment tool for industry

e Employers of work-based students adopting technologies that their employees learn in the course of their studies
® |ndustry-sponsored prizes acting as a marketing tool for industry

e Professional development opportunities, particularly for junior engineers

e |ndustry-focused projects solving real problems for industry

e Universities helping industry to address skills shortages.

A significant barrier from the industrial perspective in engaging with academia is the cost involved (particularly staff
time). It has been suggested that a scheme similar to the R&D Tax Credits® could be possibly help alleviate this issue.
A report on the feasibility of this idea is provided in Appendix 4.

8 Higher Ambitions states that the number of students on sandwich courses has fallen by 4% since

the middle of the last decade during a period when overall student numbers have increased by
around 32%.

More examples can be found in the guide Involving industrialists in teaching,
www.engcetl.ac.uk/iit/ produced by Loughborough University

www.hmrc.gov.uk/randd/. Note: the R&D Tax Credit system has been applied widely by other
major countries in Europe
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From the universities' perspective, establishing sustainable, effective working relationships between industry and
academia is not without its problems. Developing a shared understanding is critical and requires overcoming
differences in culture and language, taking time, effort and commitment®. Communication needs to be two-way and
not only do universities need to understand the priorities and drivers of industry, but industry needs to adapt to
strategic and operational drivers of academia and have an appreciation of the needs of the new graduates that they
recruit. It can be easier to establish engagement with large companies than smaller ones.

In particular, the exemplars highlight the benefits gained from innovative, sustained partnerships between universities
and industry. These relationships not only result in some truly innovative experience-led components but also often
formally embed the industrial interaction into the curriculum (for example, through sponsored programmes), which can
help to sustain engagement and also provide industrial funding. Collaborative activities and facilities shared between
universities or with industry make efficient use of resources. Good use of alumni and existing national schemes help the
development of such partnerships but both industry and the universities must commit to championing
enhancements to experience-led engineering degrees.

Universities’ ability to change is heavily dependent on having the right senior management support and developing
teaching champions, in particular, staff with experience of industry, who play a vital role in driving forward change
within engineering degrees. Discipline-based support in learning and teaching that helps staff develop, deliver and
share new methods of teaching is valued at both an institutional and national level. When universities share facilities
and good practice, or collaborate on pedagogic research then more can be achieved.

The exemplar costing reveals that experience-led components are an additional cost. Focused ring-fenced funding
could provide greater incentives for universities to make change including provision of appropriate learning spaces,
equipment and supporting technologies. One size doesn't fit all however, and universities must be able to take its
own approach to developing and embedding experience-led components.

Student-related issues that need to be overcome include those related to the introduction of student fees, the provision
of effective student feedback and the unwillingness of students to take up available opportunities (including
placements). More research needs to be carried out on how to help students understand the potential benefits of any
optional activity at an early stage. Activities such as placements could be made compulsory, as is sometimes the case in
business schools, but this wouldn't be without its difficulties, particularly in the current economic climate, and would
not be appropriate in every university.

In conclusion, industrially relevant course content and opportunities for students to gain work experience should be
integral within every undergraduate engineering course and therefore more widespread adoption of experience-led
engineering must be achieved.

8 Engage Project Report 2008, www.engsc.ac.uk/engage
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7. Recommendations

Sustainable world-class experience-led HE engineering degree programmes which attract the best students are an
essential element to meet the graduate recruitment needs of industry. To achieve this will require input from academia,
industry, professional bodies and the government.

Eight key research findings have been identified from this study:

One size doesn't fit all
Experience counts

Relevance motivates

Change needs champions
Responsibility must be shared
Management leads change
Resources matter

Financial sustainability.

Three recommendations arise from these research findings. The RAEng and Higher Education Academy Engineering
Subject Centre are committed to supporting industry, professional bodies, university engineering departments and
government in implementing the recommendations and to disseminating the effective practice highlighted in this
report.

Recommendation 1

Experience counts and relevance motivates. Experience-led components must be embedded into every engineering
degree, using the effective practice outlined in these case studies as inspiration. Experience-led engineering degrees
benefit students and industry alike, supporting economic recovery and future prosperity.

Outcomes

Mechanism

Actioned by

Leadership and commitment to deliver
graduates with the required skills

Incorporate proposed changes into business
plans including learning space design,
equipment, technologies and finances

The right staff with the right vision and
attitude

Provide discipline-based support for learning
and teaching and reward for excellent
teaching

Universities

More staff with up-to-date experience of

Develop, support and encourage use of

University engineering

industry mechanisms that enable academics to gain | departments
insights into industry
Enhancement of the student experience Increase opportunities for academics and Industry

their students to gain experience of industry

Universities have the capacity to develop
flexible approaches to experience-led
degrees

Provide funding mechanisms that enable
universities to use available funds more
effectively and to focus on the delivery of
experience-led engineering degree
programmes

Active dissemination of effective practice and
professional support to implement change

Continue to fund the Higher Education
Academy Engineering Subject Centre

Government / the
Funding Councils

Wider adoption of experience-led
engineering degrees by HE

Ensure that degree accreditation requires
experience-led components

Professional bodies
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Recommendation 2

Preferential ring-fenced investment in experience-led HE engineering is required to deliver the higher skills needed.
Innovative mechanisms are needed to focus and prioritise the investment required, in the context of a difficult fiscal
period and an existing shortfall in the funding of engineering degree programmes necessary for financial sustainability.

Outcomes

Mechanism

Actioned by

Greater efficiencies and students benefit from
a wider experience

Require universities and industry to share
knowledge, facilities and equipment

University engineering
departments and
industry

Less reliance on public funding Increase income from a wider range of Universities
external sources
Industry takes a more active role in Increase financial and in-kind support to Industry

engineering education

universities and students, inspired by the
exemplars

Removal of perceived obstacles related to the
development of innovative mechanisms

Further research into how universities and
industry can be best encouraged and
supported to share knowledge, facilities and
equipment — overcoming issues related to
access, health and safety, staff resistance and
other restrictions on use

Government / the
Funding Councils

A focus on the provision of experience-led
degrees

Targeted funding for experience-led engineering
degree programmes that demonstrate industrial
support and greater efficiency

Recommendation 3

Significant time and energy should be directed towards building, enhancing and sustaining university/industry
partnerships. Effective partnerships are a key feature of the most successful exemplars.

Outcomes

Mechanism

Actioned by

Innovative solutions that may involve
multiple stakeholders, academic, industrial
and professional

Develop effective partnerships and
innovative approaches to sustaining
relationships

University engineering
departments,
professional bodies
and industry

More experience-led components and work

Increase engagement with industry,

University engineering

opportunities that enhance the student including use of alumni and existing departments
experience national schemes where available

More industrial input into degree Increase engagement with universities, Industry
programmes and more work opportunities using staff at all levels as appropriate and

for students (including high quality industry | existing national schemes where available

placements)

Increased industrial relevance within degree | Utilise fiscal incentives for industry to get Government

programmes

more involved with enhancing engineering
education

Greater interaction and collaboration
between industry and academia

Exploit potential of both academic and
industrial representation amongst
membership through cross-profession
working structures

Professional bodies
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APPENDIX 1: Terms of reference and membership of the study

Terms of reference

Aim

The principal objective of the study is to identify the options for encouraging and enabling universities to develop
engineering courses that better meet the needs of industry and to identify the opportunities, barriers and costs involved,
thereby implementing Recommendation 7.17 of Lord Sainsbury’s Review of Government’s Science and Innovation
Policies (The Race to the Top, October 2007).

Scope

1. To review current approaches to experience-led engineering degree courses.

2. To identify effective practice within current and developing experience-led engineering degrees that meet the needs
of industry.

3. To make recommendations on how these outcomes can be implemented to enhance future engineering degrees.
Conduct of the project

The project will be directed by an Oversight Group which will provide strategic advice and input to the project, agree the
Terms of Reference and the Work Plan and approve the final report. This will be executed by a Project Management Group
which will undertake the day-to-day workings of the project and report back as agreed to the Oversight Group.
Membership of the Oversight Group

Chair — Lord Browne of Madingley FREng FRS: President - Royal Academy of Engineering (until November 2009%)
Professor Sir William Wakeham FREng: (from November 2009) Chair of the Project Management Group,

Vice President and Hon Secretary for International Activities of the RAEng, former Vice Chancellor of Southampton
University

Professor Helen Atkinson FREng: Leicester University

Dr Stephen Axford: Department for Business, Innovation and Skills

John Baxter FREng: Director of Engineering - BP plc

Professor Barry Clarke: Engineering Professors’ Council

Professor Ed Crawley FREng: Massachusetts Institute of Technology, USA

Professor Bob Cryan: Chairman — Engineering Accreditation Board

Professor John Dickens: Director - Engineering Subject Centre and engCETL, Loughborough University

Professor Peter Goodhew FREng: Liverpool University (Head UK CDIO Regional Centre)

lain Gray FREng: Chief Executive - Technology Strategy Board, former Managing Director and General Manager, UK Airbus Ltd
Alun Griffiths: Executive HR Director - WS Atkins

Keith Herrmann: Deputy Chief Executive — Council for Industry and Higher Education

Professor Dame Julia Higgins DBE FREng FRS: Imperial College London

Dr Michael Howse OBE FREng: Consultant — Rolls-Royce plc

Professor Michael Kelly FREng FRS: Chief Scientific Adviser - DCLG

Professor Julia King CBE FRENng: Vice Chancellor - Aston University (until November 200984)

Dr Tim Leverton FREng: Group Engineering Director - JCB

Professor Robert Mair CBE FREng FRS: Cambridge University

Professor Sa'ad Medhat: Chief Executive — New Engineering Foundation

8 Lord Browne and Professor King were members of the Oversight Group during the data
collection phases of the study but withdrew prior to the completion of this report following their
appointment, as Chairman and member respectively, to the BIS Independent Review of Higher
Education Funding and Student Finance.
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Professor David Nethercot OBE FREng: Head of Civil and Environmental Engineering - Imperial College London
Richard Olver FREng: Chairman — BAE Systems

Vaughan Pomeroy: Lloyds Register

Andrew Ramsay: CEO - Engineering Council

Colin Smith FRENng: Director of Engineering & Technology - Rolls-Royce plc

David Waboso FRENng: Director of Engineering - London Underground

Professor John Wood CBE FREng: International Relations Advisor - Imperial College London

Membership of the Project Management Group
Chair - Professor Sir William Wakeham FREng: Vice President and Hon Secretary for International Activities of the RAENg,

former Vice Chancellor of Southampton University

Carol Arlett: Assistant Director - Engineering Subject Centre

Professor Robert Berry: Executive Dean - Engineering and Applied Sciences, Aston University
Professor Rao Bhamidimarri: Executive Dean — London South Bank University

Professor Barry Clarke: Engineering Professors’ Council

Dr Adam Crawford: Manager - engCETL, Loughborough University

Dr Richard Dales: Research Fellow - Engineering Subject Centre (seconded from Coventry University)
Professor John Dickens: Director - Engineering Subject Centre and engCETL, Loughborough University

Professor Richard Dodds FREng: Deputy Chairman of the Project Management Group, Chair - RAEng Visiting Professors'
Management Group

lan Dunn: Associate Dean of Engineering and Computing - Coventry University

Professor Peter Goodhew FREng: Liverpool University (Head UK CDIO Regional Centre)

Anne Grikitis: Science and Society Unit, Department for Business, Innovation and Skills

Martin Harris: Science and Society Unit, Department for Business, Innovation and Skills

Professor Paul lvey: Dean of Engineering and Computing — Coventry University

Fiona Lamb: Project Director - Engineering Subject Centre (seconded from engCETL, Loughborough University)
Professor David Nethercot OBE FREng: Head of Civil and Environmental Engineering - Imperial College London
Professor Steve Rothberg: Dean of Engineering - Loughborough University

Richard Shearman: Director of Formation — Engineering Council

Secretariat

Dr Bob Ditchfield: Director of Education Affairs - RAEng

Beverley Parkin: Director Policy & Public Affairs - RAEng

Membership of the Study Team

Carol Arlett: Assistant Director - Engineering Subject Centre

Dr Richard Dales: Research Fellow - Engineering Subject Centre (seconded from Coventry University)

Dr Emma Hurdle: Project Officer - Engineering Subject Centre

Fiona Lamb: Project Director - Engineering Subject Centre (seconded from engCETL, Loughborough University)

with contributions from other Engineering Subject Centre staff and support from lain Nixon of The KSA Partnership
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Engineering graduates for industry

APPENDIX 2: Participating universities

Case studies
Aston University

Coventry University

Imperial College London
University of Liverpool
London South Bank University
Loughborough University

Mini case study

University College London
Symposium contributions
University of Birmingham
Coventry University

Cranfield University

University of Leeds

London South Bank University
Loughborough University

University of Queensland, Australia

University of Southampton
University of Ulster

University College London

School of Engineering and Applied Science

Faculty of Engineering and Computing

Faculty of Engineering

Department of Engineering

Faculty of Engineering, Science and the Built Environment

Faculty of Engineering

Department of Civil, Environmental and Geomatic Engineering

School of Mechanical Engineering

Faculty of Engineering and Computing

School of Applied Sciences

School of Mechanical Engineering

Faculty of Engineering, Science and the Built Environment
Faculty of Engineering

School of Engineering

School of Engineering Sciences

School of Engineering

Department of Civil, Environmental and Geomatic Engineering
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APPENDIX 3: Report on costing of engineering degrees

JM Consulting (JMC) LLP, November 2009

1. Introduction
1.1.We, J M Consulting JMC) LLP, have been acting as an adviser to the Royal Academy of Engineering (RAE) on the
costs of engineering education in connection with the Engineers for Enterprise study.

1.2.This report draws upon work carried out in 2009 by Nigel Brown Associates, using data provided by six case study
universities used in the Engineers for Enterprise study (Aston, Coventry, Imperial College, Liverpool, London South
Bank, Loughborough).

1.3.We have also drawn upon other relevant studies and reports, chiefly a study of the costs of engineering provision
which we did in 2007 for the Engineering and Technology Board (ETB)®, and the report on “The Sustainability of
Teaching and Learning in English Higher Education” published in December 2008 by the Financial Sustainability
Strategy Group (FSSG)®.

1.4.The main focus of this short report is to draw upon the best available information and to make an assessment of the
costs associated with this provision in terms of:

1.5.The baseline historic costs of engineering teaching, which can be derived using TRAC data (Transparent Approach to
Costing);

1.6.The sustainable (long-run) costs of engineering teaching (which requires making some adjustments in areas where
historic expenditure may be inadequate for sustainable provision).

2. Baseline costs and surplus/deficit

2.1.The J M Consulting study for the ETB (based on 2005-06 data) and Nigel Brown's work (based on 2007-08 data) both
analyse the baseline (historic) costs of teaching engineering to a HEFCE-fundable student, as recorded by TRAC
(called Subject-FACTS)¥. (See reference for a brief description.)

2.2.As expected, both studies show that these costs vary significantly between universities and departments. The ETB
study found a range of costs (in three universities) from £7,060 to £8,650. When these costs are compared with the
public funding available in the relevant year (HEFCE grant plus tuition fees), all the institutions were recording
financial deficits on their engineering provision. (Data from a fourth university was questionable: and it is worth
noting that TRAC for Teaching was newly-introduced in 2005-06.)

2.3.The level of deficit observed in that study was in the range -15% to -40%, which suggested a significant issue about
the levels of funding in relation to the costs of engineering provision.

2.4.Moving forward to the work done this year, we would expect to see an increase in both costs and income.
The general level of indexation of university non-pay costs over the period 2005-06 to 2008-09 was 13%¢.
In particular, there was a large increase in staff costs in universities over this period associated with the new pay
framework (13%)® and pay modernisation reforms (8%)%.

2.5.Since 2006-07, institutions have had the benefit of increased student fees (making a progressive contribution to
income as each new cohort of engineering students start to pay fees). In 2008-09 the ‘top-up fee’ (variable fee less
HEFCE's assumed fee) comprised 22% of the total grant+fee income for eligible engineering students.

2.6.This significant increase in fee income was provided to make teaching provision more financially-viable. Some of the
new income would have been spent on bursaries and improvements to the central university facilities and services
for students, and some on the exceptional increases in staff pay.

% The costs of engineering degrees. Report for the Engineering and Technology Board and the
Engineering Professors Council by J M Consulting. November 2007

8 Report from the Financial Strategy and Sustainability Group issued in February 2009
www.hefce.ac.uk/finance/fundinghe/trac/fssg/FSSGreport.pdf

8 A full description of TRAC is in the “Policy Overview" report distributed to all universities in 2009 and
available at www.hefce.ac.uk/finance/fundinghe/trac/tdg/FSSGJuly2009.pdf

8 HEPI July 2006-July 2008 non-pay expenditure 10%, plus 2.5% to the end of 2009

82006 Pay Agreement 2006-2008

% A review of the implementation of the Framework Agreement for the modernisation of pay
structures in higher education. UCEA. September 2008. An addition of the median annual
expenditure of surveyed institutions, for each of the first three years of implementation (to 2008/09)
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2.7.There was also a significant increase in capital grants for teaching and learning over the middle of the decade, and we
have added this in to the income figures. This adds something in the region of 1% to recurrent funding income”'.

2.8.Due to both the increase in fee income and in capital funding, we would therefore expect to see some
improvement in the position between 2005-06 and 2008-09.

2.9.Nigel Brown's data for 2007-08 shows a range of costs from £6,643 to £9,163. We updated Nigel's data to the latest
academic year 2008-09, using national data reflecting the increases in the final years of the 2006 pay awards and the
Framework Agreement, and reflecting indexation of non-pay costs. We also added in an estimate for each institution
of bursary costs per student (which are not specific to engineering), and are now significantly higher in some
institutions (funded through the new variable fees).

210.These adjustments give a revised and up-dated historic cost position for the six case study universities in 2008-09, of
£7,383 t0 £10,257. When compared with the teaching unit of resource for engineering in 2008-09 of £8,715, the six
institutions show a range of surplus/deficit positions from -17% to +15% (with two in surplus and four in deficit).

3. Interpreting the baseline costs

3.1.These figures would support a view that the financial position of engineering teaching has improved between 2007
and 2009. However, there is still reason for concern about the financial position.

3.2.A key factor is that universities seek to manage their finances prudently and to “live within their funding”so that in
effect, a university's expenditure on any subject is limited by what it receives in its core HEFCE funding for teaching,
even though there may be a need or a business case to spend more.

3.3.This picture is complicated, as spend on HEFCE-fundable students (represented by Subject-FACTS) is not only
influenced by the notional grant+variable fee. Other equally important factors are:

e the resource allocation model (how much each department is given to spend out of the HEFCE block grant for
Teaching);

e the Research activity (income and expenditure, and potential deficit, in each department);

e the volume of overseas students. This non-publicly funded activity generally contributes a surplus — so that a
university with a large number of overseas engineering students will have more disposable income to spend on
engineering teaching — benefiting all students — but will therefore show a larger deficit in TRAC. This means that
overseas income is subsidising HEFCE-fundable teaching costs, and HEFCE income is covering a smaller part of
total costs;

e other income that the department may receive for example from endowments, and “Other” (the third TRAC
primary activity) — e.g. income-generating activity such as consultancy;

e the 4th year HEFCE-fundable students in engineering who, in 2008-09, are not yet paying the full variable fee.

3.4.These factors can all affect the level of spend on HEFCE-fundable Teaching, and therefore the costs represented by
Subject-FACTS. Nevertheless, TRAC Subject-FACTS remain the best®, and the only consistently prepared, set of full
cost figures in each subject area that are available. They are being used, for example, to inform the subject weights
for HEFCE's Teaching Funding Method (and similarly in Scotland).

3.5.The fact that four institutions are recording deficits calculated on historical cost information is notable. Coupled with
other information obtained in both the 2007 and 2009 studies there is a cause for concern about the sustainability of
the provision at these levels of expenditure.

3.6.To understand this further, it is necessary to go beyond TRAC and Subject-FACTS, which are based on institutions’
historical costs and do not show all the costs they should be spending for a long-term sustainable Teaching to the
required levels of quality. This is discussed in the next section.

T We took the aggregate of five years of capital grants — which each year amounted to some £500
per student — and amortised this over 40 years which is a normal depreciation lifetime for
university capital assets. This calculation led to an estimate of the release of capital grant in
2008/09 (to match against the depreciation on the capital expenditure also shown in the
accounts for that year) of less than £100 per student or 1% of the recurrent grant.

2 Itis of note that five of the six institutions in this study stated to HEFCE that their Subject-FACTS
figures were robust (in TRAC terms) at the level of academic department, even though this is
going further than the minimum required to calculate and report Subject-FACTS.
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4. Sustainable costs

4.1.Both studies found that the perception of many of those working in these engineering departments is that
resources are very stretched, often to the point that sustainability and future quality of provision may be threatened.
In many cases, the departments had been forced to make significant changes as a result of resource pressures.

4.2.There is an apparent paradox in that most of these university engineering departments are in deficit, but they are
not under threat of closure. The reason is that these universities are doing a variety of things to manage the
situation. These include: restructuring and rationalising provision; larger teaching group sizes; reducing the amount
of practical hands-on experience with large equipment; making greater use of desk-top and IT laboratory
experiences; rationalisation of estates; more intensive use of resources; and relying increasingly on growth in student
numbers, and on subsidy from overseas students fees, and legacy income to balance their budgets.

4.3.It should of course be noted that these latter income growth strategies (additional home and overseas students) are
no longer so available,

4.4.The FSSG report referenced in the introduction, above, identified a number of areas where the student learning
experience is under pressure across most disciplines. These pressures are due to increased costs and demands
(e.g. the increased complexity of the curriculum and assessment; the greater expectations of students and
employers; external QA and accreditation regimes; demands of market competitiveness) at a time when levels of
public funding fell significantly in real terms over the whole of the 1990s, and have only recovered slowly in the past
few years. This report identified areas of particular pressure on resources and the “coping strategies” that universities
are using to maintain the student experience.

4.5.Some of the coping strategies used in the six engineering departments studied in 2009 may be efficient and
effective (such as innovations in teaching styles that reduce the demand for staff time, greater self-directed learning
and greater use of IT and simulations). However, some of these strategies will eventually affect the quality of the
student experience and hence the competitiveness of UK engineering education, and therefore can be said to be
not sustainable in the long-term.

4.6.For example, it is a negative factor if (due to raised SSRs) students have less access to the time of permanent
academic staff who are leading experts in their field, or if (due to reduced non-pay budgets) they are not able to
experience working with “industry standard” facilities and equipment, or if opportunities for work-experience are
curtailed.

4.7.There is strong evidence that SSRs have deteriorated over the past 15 years (although these are difficult to quote
robustly over a period and between institutions). Over this period, academic staff have also seen a growth in the
time spent on various accountability and regulatory requirements, quality assurance, and administration. These
factors impinge directly on the quality and sustainability of the student learning experience as demonstrated by
evidence from the NSS where students consistently give poor ratings to the quality and timeliness of feedback and
accessibility of academic staff which is at the heart of the distinctive UK higher education experience. (Discussed in
more detail in the FSSG report.)

5. The sustainable costs of engineering teaching

.The factors discussed above can be said to represent a “hidden cost” of the provision, which is not reported in

accounts or in TRAC because they are really a “shortfall in necessary expenditure’, rather than an actual cost incurred.

In this section we make an assessment of the level of resource that would be needed for a sustainable provision.

This is not a costing question and cannot be determined in such an objective or auditable manner as historic costs

can, but this does not reduce the importance for policy of reaching a reasonably evidence-based view on the level

of resource required for sustainable engineering provision.

5.2.I1t should be noted that TRAC already includes a Return for Financing and Investment (RFI), which is a proxy for some
of the costs not in the historic expenditure accounts, but this does not cover all the factors which were identified at
the six case study universities. We have therefore made judgements in each case about the appropriate level of
additional shortfall to be added, drawing on the data provided to Nigel Brown by the case study universities.

5.3.The areas of “sustainability deficit” where we have adjusted costs (and the relative scale of adjustments) were
different in each institution, but the areas where we found it necessary to make cost adjustments to reflect
unsustainable pressure on resources or current shortfalls in expenditure were as follows:

(Sa]
PN
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e Academic staff costs: the pressure on SSRs has already been noted and it was a common theme in most
universities that there were severe pressures on academic staff (despite increased efficiency, larger class sizes, and
greater use of teaching assistants and of other less-experienced staff). We made adjustments to cover issues
including: staff vacancies, recently appointed posts not yet in TRAC, additional staff needed to deliver the
curriculum and to ensure retention of students;

e Other staff costs: most of the universities had deficiencies in technician support, and/or problems about
adequate numbers of other support staff and we made adjustments in this area.

e Adjustments for non-pay costs were also commonly required, reflecting inadequate resourcing of industrial
liaison, routine equipment replacement, materials, student work experience. By contrast, major equipment
purchases were adequately covered, either as part of building replacement or refurbishment, or from the new
student fee income.

e Estates costs. five of the six case study universities had benefited from either very recent or currently planned
major new building or refurbishment projects which would lead to major improvements in the quality and
fitness for purpose of the space and facilities for teaching engineering. However, these costs were not all in TRAC
(some too recent), and moreover, the initial capital cost of such improvements is only a part of the long-term
sustainable costs which include the costs of maintaining and servicing such new assets, including the need for
periodic refurbishment and reconfiguration to meet the needs of the changing curriculum and student
expectations.

5.4.We made estimates of additional costs in all these areas, where appropriate. These were necessarily at a higher
level, and therefore ‘less robust’than the Subject-FACTS calculated through TRAC. We only included additional
sustainability adjustments which we considered were not reasonably already covered by the RFI (we are involved
in the review of the role and future of the RFI, currently being undertaken by the TRAC Development Group).

5.5.Throughout this process, we have chosen to err on the conservative side in making adjustments. For example, we
have made no adjustment for pensions despite the fact that the sector’s pension spend is now increasing above
2008/09 levels, and that many institutions are experiencing a further increase in staff costs arising from the
Framework Agreement.

5.6.The adjusted level of sustainable costs of engineering at the six case study universities in 2008-09 range from £9,224
to £10,926. When compared with the grant+fee for 2008-09 (£8,715), all six universities are in deficit against these
sustainable costs. The range of levels of deficit as a percentage of income is from -6% to -25%, with a mean of
around -159%.

5.7.We believe this is a significant finding in relation to the financial sustainability challenge facing engineering
departments in the current resourcing environment. It confirms that, even in the best-resourced universities, there
are serious pressures on resources which are beginning to impact on the student experience (for example, by
reduced time for feedback and contact with academic staff), and which also threaten investment for future quality
and sustainability of the provision.

5.8.These findings are of greater concern because the methodology we have had to use probably leads to an
understatement of the appropriate level of sustainability adjustment, and changes and pressures that are already
in the system make it clear that the position will worsen rather than improve in the near future.
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APPENDIX 4: Report on the suitability of an “R&D Tax Credit”
style scheme to incentivise industry to increase involvement
with teaching

Summary= of a report by David North ACA, Harrison North

17 August 2009

Brief outline of the current R&D tax credit scheme

The current R&D tax credit scheme (www.hmrc.gov.uk/randd/) seeks to incentivise companies to increase expenditure
on areas which achieve an advance in science or technology. The value of the tax credit for small and medium sized
companies is £24.50 for every £100 of qualifying expenditure. Preparing a claim for the R&D scheme does require
specific work to be undertaken but the burden upon the company is small, particularly when considered in light of the
potential rewards. One of the greatest barriers to the R&D scheme has been in informing qualifying companies of the
criteria for a claim.

How this could be applied to a new scheme for teaching

The scheme could in theory be extended to cover any other area, simply by altering the definition of qualifying
expenditure. There has been a precedent set for this already - the Vaccines Research Relief (VRR). Critically, the VRR
scheme can be combined with R&D tax credits in areas which qualify for both. This would be essential for any new
scheme.

Types of qualifying expenditure

Suggestions for types of qualifying expenditure include:

e Payroll expenditure on placement students.

e Staff time spent on university-related activities such as mentoring students, attending industrial liaison boards,
lecturing or providing student projects.

e Donation of equipment.

Benefits of the scheme

The scheme could be expected to be highly effective at motivating industry to assist in those areas where the activity is
seen to be mutually beneficial, for example industrial placements. Industry would benefit from the assistance of another
member of staff employed at a reduced cost and potentially lower recruitment costs in the future. This might reduce
current barriers where the cost is deemed too high.

For activities which offer less immediately obvious benefits to industry, such as activities which require staff time to be
given (for example attending industrial liaison boards or student mentoring), then such a scheme could be exceedingly
effective as the incentive offered would be directly proportional to the time provided.

Many engineering companies will already be familiar with the R&D scheme and the prospect of claiming under a similar
scheme would likely be far less daunting. The strict requirements and frequent inspections, both characteristics of the
R&D scheme, would persist and prevent the scheme from being open to abuse.

% Full report available from www.engsc.ac.uk/graduates-for-industry

° Harrison North (www.harrisonnorth.co.uk) is a firm of London based accountants established in
1994. With six years experience of compiling and submitting R&D tax claims, Harrison North has
built up a reputation as one of the country’s most accomplished firms operating in this area.
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The Engineering Subject Centre is one of the 24 subject centres that form the
subject network of the Higher Education Academy. As the national centre for all
engineering academics in the UK, we deliver subject based support to promote
quality learning and teaching.

Our mission is to work in partnership with the UK engineering community to
provide the best possible higher education learning experience for all students
and contribute to the long term health of the engineering profession.

This is achieved through our strategic aims:

Sharing effective practice

Facilitating departmental change
Informing and influencing policy
Promoting engineering education research
Championing teaching.

The Royal Academy of Engineering

As Britain’s national academy for engineering, we bring together the country’s
most eminent engineers from all disciplines to promote excellence in the
science, art and practice of engineering. Our strategic priorities are to enhance
the UK's engineering capabilities, to celebrate excellence and inspire the next
generation, and to lead debate by guiding informed thinking and influencing
public policy.

The Royal Academy of Engineering promotes The Royal Academy of Engineering
ﬂ excellence in the science, art and practice 3 Carlton House Terrace, London SW1Y 5DG
Q’;ﬂ of engineering. Tel: 020 7766 0600

Registered charity number 293074 Fax: 020 7930 1549

www.raeng.org.uk
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