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¢ Cold Drawn Products e Siemens UK

¢ Cultech Limited e Smiths Group plc

s DSTL e Technical Support Associates
e Filtronic plc e Thales UK plc

¢ Ford Motor Company Ltd e Thames Water

¢ Foster Wheeler Energy

In addition seven interviews were conducted with key informants involved in
spin-outs that had emerged from four UK universities: Brunel, Cambridge,
Imperial College and Oxford. The names of the companies have not been
included for reasons of commercial confidentiality.

A further 444 companies responded to the industry questionnaire.

12, Appendix 4

Educating Engineers for the 21st Century
Analysis of Responses to the University Questionnaire

12.1. Over the next ten years there will be a worsening shortage of high
calibre UK engineering graduates going into industry.

The majority (87%) agreed with this. While some universities (27%) aspire to
increase both quality and quantity within the current funding environment the
majority (68%) are aiming to maintain the same numbers and entry standards. It
is anticipated that the number of graduates entering industry will remain at
current levels.

12.2. There is a need for more inspiring engineering degree courses.

The majority (80%) are in agreement that this is a key aspiration. It is generally
considered that all universities should continually strive to improve their courses
in terms of technical content, pedagogy, transferable skills, professional
responsibility, management and project work as well as motivation and
inspiration. Most believe that they are doing this within the constraints of the
current accreditation process. However, there is a requirement for more degree
programmes which cross nineteenth century institutional boundaries.

12.3. There is a need for engineering degree courses with closer industrial
engagement.

There is widespread agreement (89%) that industry should supply more feedback
on the quality and education of graduates and provide high quality project and
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case study material. Academics see themselves as responsible for designing
courses to suit a wide range of aspirations in professional engineering whilst
taking into account both intrinsic educational value and the views of potential

employers. It must be stressed that many courses already have a large industrial
content.

12.4. University courses need to provide more experience in applying
theoretical understanding to real applications and the open-ended problems
Jfaced by industry.

There was again overwhelming agreement (91%) from respondents. While
noting the need to build on theoretical knowledge ('the basics'), the requirement
for 'real applications’ and 'open ended' project and practical work are also well
recognised. Given additional resources the majority of respondents would use
them to refurbish, better equip and expand practical and laboratory facilities.
This would also mean engaging increased numbers of technical support staff and
developing more industry based case studies.

12.5. The current stance on Bologna is that the quality of the best UK
students is as good as their peers in Europe despite our shorter degrees.

There was general agreement with this proposition, which was also endorsed by
the industry survey. But it is difficult to make any direct comparison due to the
lack of any formal benchmarking system.

12.6. It is important that 'Bologna compliance’ is achieved within the four-
year MEng degree structure for UK Engineering.

At departmental level there is surprisingly little activity in this area, though 52%
claim to be doing something amongst whom most are 'awaiting advice from the
university and/or the Engineering (degree) Accreditation Boards'. Very few
(25%) are finding the Universities UK advice (Europe Note E/05/12) useful or
easy to follow.

More significantly it is clear that few intend to take any positive action to
conform to the Bologna process until they receive specific directions from either
their university (through QAA, UUK or HEFCE) or from the engineering
institutions licensed by EC” to accredit engineering degrees. Currently all
Engineering degrees are accredited in accordance with UKSPEC and the
EC"/QAA Engineering Degree Benchmark Statements in order to gain
professional recognition. It is, therefore, a matter of paramount importance to
issue detailed advice on how to present these requirements in such away as to be
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‘Bologna compliant. Currently no UK body has been specifically tasked, or
made accountable, for ensuring that this is done.

12.7. Are BEng degree courses being structured to comply with the first cycle
requirements?

Again most consider themselves already compliant but the formalities have
yet to be completed.

12.8. Are degree standards being structured to comply with the EC /QAA
Engineering Benchmark Statements?

The great majority of respondents (86%) have actively complied with this as it is
now required by the Accreditation Boards. All relevant degree courses are
accredited by the appropriate Engineering Accreditation Boards.

12.9. The Report identifies a hierarchy of Skills and Attributes (in decreasing
order): Practical Application; Theoretical Understanding; Creativity and
Innovation; Teamworking; Technical Breadth and Business.

There is general agreement about the required skills and attributes, but not about
the ranking. While a clear majority (68%) agreed without demur, the remainder
(particularly in the Russell Group) consider that theoretical understanding is
paramount.

It is generally considered that the course content specified in UK-SPEC is
well aligned with these recommendations. Most respondents also point out that
their courses and curriculum are constantly evolving.

12.10. The Report confirms the future requirement for Technical Specialists,
but also identifies future demand for Multidisciplinary Systems Engineers who
will fulfill the role of Integrators.

This elucidated a mixed response due for the most part to different perceptions of
'systems engineering’. But there is widespread agreement on the need to develop
engineering graduates with the multidisciplinary approach required for successful
systems integration.

Universities teaching general engineering courses consider that they already
achieving this, principally through embedding system theory and design in
interdisciplinary project work. It is envisaged that the core curriculum could be
modified to incorporate more of these activities to ensure that all students
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develop systems engineering skills, if necessary by displacing some in-depth
technical content.

12.11. Given the importance of the engineer as change agent through
creativity and innovation, how can these attributes be best developed in degree
courses?

There was a general consensus that creativity and innovation are best taught
through design and project work (both individual and group) where students can
see the opportunities and need for innovation. But it was stressed that this
requires high quality facilities and case study materials.

12.12. Industrial experience is frequently cited as a major factor in the
recruitment of new graduates.

There was general agreement (81%) with this statement and the majority of
courses (76%) already include industrial placements. Most universities (77%)
also encourage a gap year either before or during the course, though this is not
mandatory. While universities offering sandwich courses commented on the high
industry demand for their graduates there was little support (29%) for the view
that more sandwich courses are required.

It was also considered that making industrial placements a specific
requirement of a degree programme would place unacceptable burdens and
constraints on course administration. The majority (67%) would include more
industrial experience if placements were easier to arrange. But this would require
dedicated staff and a strong regional network.

12.13. Structured graduate training schemes are needed to support SMEs.
Could the universities could expand their role to cover the initial professional
development requirements?

The universities already participate in a wide range of activities and schemes
involving interaction with SMEs, such as student placements, projects and
Knowledge Transfer Partnerships (KTP). Several universities have dedicated
units which work in collaboration with industry and many already provide CPD
courses for SMEs in their area.

While a majority of universities (56%) are prepared to consider this role (if
properly funded) it is considered that much of the experience required can only
be gained in industry. As such the Regional Development Agencies could play a
key role in supporting these activities where needed.
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13. Appendix §

Academic Respondents

Responses were gratefully received from the following:

Anglia Ruskin University
Aston University

Bath University
Birmingham University
Bournemouth University
Bradford University
Bristol University
Brunel University
Cambridge University
Cardiff University
Coventry University
City University
Cranfield University
De Montfort University
East London University
Edinburgh University
Exeter University
Glamorgan University
Glasgow University
Heriot Watt University
Huddersfield University
Imperial College

King's College London
Lancaster University
Leeds University
Leicester University

Liverpool University

London South Bank University
Loughborough University
Manchester University

Manchester Metropolitan University
Napier University

Newcastle University

Northumbria University
Nottingham University

Oxford University

Queen Mary, University of London
Queen’s University, Belfast
Reading University

Sheffield University

Sheffield Hallam University
Southampton University
Staffordshire University
Strathclyde University

Surrey University

Ulster University

University College London
University of Wales, Bangor
Institution of Civil Engineers
Institution of Mechanical Engineers
Institution of Structural Engineers
New Engineering Foundation



