&

L\

engineering
the future

Engineering the Future

Seminar Report

2" of June 2008

Co
D
EDPGR(C Ensineering and Physical Sciences synNnency
I e Research Council glasgow-strathclyde universities strategic alliance



Contents

Introduction 3
Welcome 4
Perspectives from industry, policy and practice 5

- exploring key issues for the project

Pupil project display 7
What are we learning? 10
Provisional findings to date from the project

Building on our provisional findings 12
Promoting Engineering 12
School Policy 13
School Practice 15
University Practice 16
Policy Actions 17

Pupil seminar report 18

Critical friend 20

Where Do We Go from Here? Reflecting on the day's k ey 20

messages

Feedback 21

Thanks 21

Appendix A: Industry Perspective 22

Appendix B: Policy Perspective 23

Appendix C: What are we learning? Provisional findi ngs to date 24

from the project



Introduction

This report provides an overview of the second annual seminar hosted by the Engineering the
Future project. This three year project has been funded by the Engineering and Physical

Sciences Research Council to explore major challenges facing engineering.

The Engineering the Future project is founded on the argument that engineering is essential
for the future economic health of the country. This requires young people who are aware of
contemporary engineering and interested in developing the knowledge, skills and mindset
required for the study and effective practice of engineering. Unlike other professions, young
people have little or no awareness of engineering and their perceptions of engineering are
often ill-informed. Engineering the Future aims to develop a sustainable model of activities
and interactions that develops pupils’ understanding of the nature of engineering, embeds
experiences of engineering within the classroom and curriculum, supports learning across the

school-university transition and promotes engineering as a career.

The seminar was intended to serve a number of different purposes. These included:

the opportunity to celebrate and recognise the work that had been done in the

first two years of the Project

raising awareness of the developments that have taken place during the project
introducing themes which would be aspects of the next session’s work
encouraging all associated with the Project to collaboratively plan ahead for the
next year

sharing with key policy makers and stakeholders emerging themes or issues

within the Project

providing opportunities to network, share ideas and good practice

The seminar is aimed at key people who are engaged in science, technology, engineering
and mathematics education - a diverse group of people from a broad range of backgrounds
including schools, universities, Education Authorities, engineering organisations and policy

makers.

Spread throughout this document are the quotes the participants at the seminar nominated as

their favourite quotes from the day.



Welcome

Gordon Hayward, Principal Investigator of Engineering the Future based at the University of
Strathclyde, opened the seminar by welcoming everyone and highlighting the key issues and

background to the project.

= | What is ‘Engineering’?

‘Engineers use the tools of technology, bound by the laws of science,

to create products, devices, commodities, structures, ....’

Gordon recognised the importance of engineering to the national
economy and society, and outlined the need for quality engineers at all
levels. He then drew attention to the stagnation in the number of

university applicants entering science, mathematics and engineering.

Unlike other countries, in the UK there is a poor perception of engineering, with most people
having little or no awareness of what engineering involves and the contribution it makes to
society. In nations, such as China and India, there are major investments in engineering
education and infrastructure. Gordon pointed out that if this situation continues there will

eventually be issues for national competitiveness.

He briefly outlined the endeavours of the ‘Engineering the Future’ project. Working in
partnership with ten schools, two universities, education policy makers and industry the
project aims to embed engineering in the school curriculum, promote engineering as a
career within the school community and support the transition from school to

university . The project pilots Electrical and Electronic Engineering, but the aim is to create
sustainable models - applicable to all brands of engineering - for expansion of the project

across the UK.

Gordon remarked on some of the key points:
Engineering binds science and technology and impacts on ALL branches of science.
An engineering education is inherently versatile, producing graduates with many

transferable skills.
Major opportunity to create a coherent curriculum — linking science and technology to

engineering and the economy.



Perspectives from industry, policy and practice - e xploring
key issues for the project

Industry Perspective

(Gordon Hayward - Electronic and Electrical Enginee  ring, University of
Strathclyde and Alba Ultrasound)

Gordon explained the requirement for better quality engineers at graduate and technical level.
Of particular importance is the need to increase the number of top end engineers - to

create and manage the entrepreneurial companies of tomorrow.

He emphasised the major demand worldwide for engineers, for example to find solutions to
the oil situation. The importance of engineering for Scotland to compete in a global economy
was stressed. Gordon pointed out that engineering degrees provide young people with a

broad education, producing entrepreneurs with many transferable skills

For further information see the PowerPoint presentation in Appendix A.

Policy Perspective
(Kate Millar - Engineering and Physical Sciences Re  search Council)

Kate talked about ‘Inspiring the Young'. She outlined the work the
Engineering and Physical Sciences Research Council are doing to
contribute to sustaining future people flow into engineering and the
physical sciences by enthusing young people about the creative process,
issues, aspirations and outcomes of research. Current engineering

initiatives funded under the Partnerships for Public Engagement awards

include ‘New Outlooks in Science and Engineering’ and ‘Engineering a

Better World'.

She explained that previous projects have found that engineering activities can have an
impact and increase enthusiasm but they appear to have only succeeded in the short term.
To maintain enthusiasm in the long term, young people need to experience engineering

through the year in schools and right the way through school. Engineering must be

embedded within schools to keep pupils enthused.

For further information see the PowerPoint presentation in Appendix B.



Practice Perspective
(Val Corry - Rector, Balfron High School)

Val emphasised that we have a responsibility to embed engineering in the curriculum. We
need to educate children to know what engineering is and to be able to understand it. The

question therefore is “How to embed engineering?”

Why is it necessary?

Val referred to the rapidly changing world, competition with other countries and the need to
equip young people for jobs that don't exist yet. Young people with transferable skills are
flexible and have more choices. Engineering can provide young people with transfera ble

skills such as, analysis and synthesis, problem sol ving, creativity and innovation

#
Why is it right?
Val stated that the opportunity exists now to change what is delivered in schools and the way
it is delivered. We need to ensure young people develop high order thinking skills and can
face challenges. There are three reasons why the time is right for change:
1. A Teaching Profession for the 21st Century (the agreement reached following
recommendations made in the McCrone Report),
developing teachers for excellence
and Curriculum for Excellence (a national programme to improve the learning,

attainment and achievement of children and young people in Scotland).

Curriculum for Excellence means that teachers have the opportunity to do things differently.
Val outlined the purpose of the curriculum - to enable all young people to become successful
learners, confident individuals, responsible citizens and effective contributors, and the
principles for curriculum design - challenge and enjoyment, breadth, progression, depth,
personalisation and choice, coherence and relevance. She pointed out that Curriculum for
Excellence stresses enterprise, creativity and cross-curricular working. Engineering is an ideal
means of delivering these aspects in science and should be explicit in Curriculum for

Excellence. Engineering is about educating young people with sk ills for life.

$ %



Pupil Project Display Session

The schools taking part in the project showcased the engineering experiences they have
developed in partnership with their university colleagues during the first two years of the
project. Engineering experiences have been developed for pupils in S1 through to S6.
Organisations involved in promoting science and engineering were also invited to display

information on the work they do.

Balfron High School

The Balfron High School display focused on their projects
‘Pimp my Trolley’ and ‘Bats and Beyond’ . Pimp my
Trolley is an activity developed by Scottish Schools
Equipment Research Centre that looks at the real problem
of car safety and asks pupils to design a crumple zone for

a trolley. The pupils’ models are then tested in a simulated

crash situation, using a wireless accelerometer that sends information about the trolley’s
motion to a computer using a radio link. ‘Bats and Beyond’ is a cross-curricular activity that
involves pupils building ultrasonic bat monitors in class and then as part of their homework

measuring bat activity near their home.

Dollar Academy
The major component of the Dollar Academy display was the

S2 wireless communication project  they are developing in
the second year of the project. Over a period of a few weeks,
pupils will research and develop a moisture sensor that will
use a wireless communications platform to alert them to the

need to water their plants via an SMS text message. This

cross-curricular project provides an opportunity for the
Technology and Physics departments to work together. Last year the school developed a
new ‘compressed’ course that delivers three Intermediate 2 qualifications — Physics,
Economics and Technological Studies — in the time taken for two. Compressing the courses
creates time for a new Energy project that draws on the work of all three subjects and leads to

an overarching assessment at the end of S3.

Dumfries Academy
The display showed the S1 engineering experience that looks at alternatives to fossil fuels

with an emphasis on wind generators. Pupils are presented with the challenge of finding the
best configuration of turbine blades that would extract the most power from a standard wind
turbine, using a desk fan. Science staff from all three departments were involved in the

project.



Holy Cross High School
Holy Cross High School exhibited the engineering experiences

they have developed for the Higher Physics Electricity and
Electronics Unit . The activities are based on Wheatstone

Bridges and strain gauges. The partnership is exploring

possibilities for engineering-related activities associated with
Higher Physics Topic 3 - Radiation and Matter - specifically activities involving photo-
diodes/solar cells, measuring the wavelength of an ultra-sound transmitter and engaging,

practical applications of MOSFETs

Lanark Grammar
The two engineering experiences the partnership has

developed for S6 and S1 pupils were displayed. Two S6
Advanced Higher Physics Practical Investigation units have
been developed ‘Investigation on the Speed of Light’ and
‘Mobility of Charge Carriers’ . The Engineering Challenge

has an enterprise link and involves all S1 pupils constructing

and testing a bridge to a budget. The winning team from each class than take part in a final
full day event where they build a fairground attraction and present their ideas to a panel of
judges made up of engineers.
&' ( &

St Aloysius’ College

The Mission to Mars project, developed for S2 pupils, was
the focal point of the St Aloysius display. The project is based
on a real situation, designing and sending a rover to Mars, and
mirrors the reality of professional engineering in that it is
solution-oriented, adopts a systems approach, makes use

simulation and requires team work. Their year two project

centres on the Intermediate 2 Radioactivity Unit and
incorporates engineering activities, such as chain reactions, building a radiation detector,
nuclear plant simulations, the advantages and disadvantages of nuclear power, and disposal

and storage.

St Joseph’s College
The St Joseph’s College display described the Radio Construction project the partnership is

developing for Standard Grade Physics (S3). The project involves building a radio from
cheap, easily sourced components. The basic design of the radio is taken from the ‘foxhole
radio’ used by American soldiers in World War Il. The engineering experience develops
understanding of the main properties of waves and describes the use of waves to transmit

information.



Williamwood High School
The school decided to display the project they developed for

first year pupils based on microelectronics. The basic scenario
is to build a security system for a room incorporating several
different methods of detection and alarm systems. Through the

engineering experience the pupils learn first hand in a practical

way how to solve problems relating to home security, about
basic input-process-output systems and the use of certain electronic components as the basis
for many different systems. Their current development is an extension to the S3 Electronics

section. Pupils will be provided with six closed boxes containing combinations of the following
components: potential divider, resistor, capacitor, diode and a MOSFET circuit. In each set of
boxes the circuits will be in a different order. The pupils will be given a list of desired
outcomes and have to identify which circuit could be used for each outcome using a selection

of low voltage a.c. and d.c. inputs, voltmeters, ammeters and hand oscilloscopes.

Organisations Exhibiting
The Engineering Development Trust is an independent registered charity whose mission is

to encourage young people to fulfil their potential through careers in science, engineering and
technology.

The Institute of Physics is a scientific membership organisation devoted to increasing the
understanding and application of physics.

Since 1987, Scottish Council for Development and Industry has pioneered the
development of Young Engineers Clubs in Scotland to help address the problem of skills
shortages and to encourage more young people to pursue careers in science, engineering,
manufacturing and technology.

SETPOINTs work together with their local communities and partner organisations to deliver
and promote a wide range of school Science, Technology, Engineering and Mathematics
(STEM) related activities, challenges and clubs.

The BA (British Association for the Advancement of Science ) organises major initiatives
across the UK, including the annual BA Festival of Science, National Science and
Engineering Week, programmes of regional and local events, and an extensive programme
for young people in schools and colleges.

TPLD is one of the global innovators in the emerging Serious Games market focused on
delivering Games-Based Learning solutions and technologies to aid organisations in their
drive for competitive advantage.

The Royal Society of Edinburgh is Scotland's National Academy of Science & Letters.



What are we learning? Provisional findings to date from the
project

(Louise Hayward — Principal Investigator, Universit  y of Glasgow)

Louise talked about transformational change the premise on which the
project is based. She explained the traditional models of development
where practice or policy either work individually, with research or together
and methods of dissemination such as ATIS — Assess Them Into
Submission, TSOT — Tell Some of Them and use a pyramid model to
cascade the information down, and DTIP — Drown Them In Paper. The
project is founded on the research evidence on transformational change by

Senge and Scharmer (2001)1. They identified the following factors as

significant in achieving real sustainable change: establishing a shared
statement of purpose and a shared set of guiding principles, developing infrastructures that
support community building, and undertaking collaborative projects that focus on key change
issues and that create concrete projects for further deepening common purpose and

improving infrastructures.

Engineering the Future is bringing together practitioners, researchers and policy makers, who
are willing to work and learn together and have the shared aim of tackling the intransigent
problem of raising awareness of and promoting engineering. According to a UK survey when
asked to name the country's most popular and well-known engineer, it was none other than
Kevin Webster, the local mechanic from TV's "Coronation Street". Louise stressed that now is
the time to make changes in order to raise awareness and understanding of contemporary
engineering. She then drew attention to the developments that have taken place within the
first two years of the project.
It has been possible to create at all stages in secondary schoo Is innovative
engineering curricular inserts  which develop the knowledge and skills appropriate
for engineering and exemplars have been developed for Curriculum for Excellence.
Ensuring time for development and collaboration between university and school staff
is an issue.
Pupils have responded positively to these engineeri ng experiences and have
clearly expressed enthusiasm for the experience, which appears to be related to
methodology as much as to content. The engineering experiences raise pupils’
awareness and understanding of engineering but the evidence to date indicate that a

single curricular insert is insufficient to ensure pupils are better informed.

1 Senge, P. & Scharmer, O. (2001) Community action research: learning as a community of
practitioners, in: P. Reason & H. Bradbury (Eds) Handbook of action research: participative inquiry and
practice (London, Sage), 238 — 49.
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The engineering experiences can be adopted in other sch  ools and have been
tried by all the science teachers in some departments. However, there are
professional development implications.

The school and university partnerships have been effect ive and ways of initiating
new collaborations and sustaining them need to be explored.

In response to requests from careers guidance staff in the schools the project has
produced informative and attractive careers materials for pupils. The project needs
to consider how to promote engineering to parents a nd family , who play an
important role in young people’s careers choices.

It is possible to enhance and support school to universit y engineering
transitions but the relationship between policy and practice needs to explored.

Better understandings and experiences of engineerin g can be embedded in the
education system and within the school curriculum

The project needs to explore and advance ways of embedding engineering i n the

schools qualification system

* + -

After highlighting the progress Engineering the Future has made in the first two years Louise
went on to discuss sustainability and what matters in the process of change. The three key
components are educational integrity, personal and professional in tegrity, and systemic

integrity . She remarked on the externall/internal dichotomy observed by John Holman,
National STEM Director and Director of National Science Learning Centres, where Science,

Technology, Engineering and Mathematics are represented in the school curriculum as
STEM and in the world outside school as STEM. To enhance understanding, commitment

and participation in engineering and achieve sustainable transformation there must be
changes within policy, systems, culture and practice. Engineering the Future is proposing that

name of the curricular area ‘Science’ is changed to ‘Science and Engineering’.

For further information see the PowerPoint presentation in Appendix C.
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Building on our provisional findings

Participants were allocated to one of four interest groups:
Promoting Engineering
School Policy
School Practice
University Practice
and asked to take forward learning to date from the project, propose responses to challenges

the project faces and to identify the next steps for the project.

Promoting Engineering
Participants were invited to consider the most effective means of promoting engineering as a

career and outline strategies for providing young people with experience of contemporary
engineering at school. Individually the groups were asked to think about what it is reasonable
to expect industry and engineering organisations and schemes to do in a) supporting careers
advice in schools and b) raising parent’'s awareness of contemporary engineering.
The responses highlighted in bold below are the policy actions from individual groups that
they feel would make the biggest difference to enhancing understanding, commitment and
participation in engineering.
a) supporting careers advice in schools
Comprehensive database of engineering curriculum inserts and experiences.
Taster in industry for careers advisers.
CD illustrating careers A-Z of engineering.
Provision of Role Models for careers related events and talks (use of
Science and Engineering Ambassadors).
Broker relationships between local companies and mu Itinationals and
careers advisers and graduate profiles.
Companies to pool activities and money to fund prom otion and careers
materials including graduate profiles.
Promote innovation, creativity, entrepreneurship, e tc ..... through
engineering.
Better training for teachers about careers in engineering — build into their
Continuing Professional Development requirements.

Utilising teachers with industrial experience.

12



b) raising parent’s awareness of contemporary engineering
Careers fair and engineering events at school fairs.
Inform parents about financial benefits of engineering.
Show the variety of engineering jobs and discipline s.
Continuing Professional Development for Parent Coun cils and Parent
Forums.
Information about engineering on the Parentzone part of the Learning Teaching
Scotland website.
Hold engineering talks at open days and educational events.

Invite parents to attend industry visits.

School Policy

Participants were invited to think about the most effective means of embedding experiences
of engineering within the classroom and curriculum. After considering possible strategies for
providing young people with experiences of contemporary engineering at school, they were
asked to classify the statements as essential, desirable but not essential, or not essential or
desirable; and suggest any other strategies, caveats or issues. Participants were also asked
what needs to happen to grow the project.

1) The most effective means of embedding experiences of engineering within
the classroom and curriculum.

Statement Essential Desirable  Neither
A. Engineering should be embedded
within the school curriculum through the Yes

renaming of the Curriculum for Excellence
area 'Science’ as ‘Science and Engineering’.
B. Engineering should be introduced as
a distinct and separate curricular area within Yes
Curriculum for Excellence.

C. The  Curriculum for Excellence
programme  should provide extensive Yes
exemplification of the ways in which
engineering can be developed within the
science curriculum.

D. Further science experiences and
outcomes should be developed within
Curriculum for Excellence which ensure that

engineering relevant content is included within Yes
the science curriculum.
a. science
and/or
b. technologies.
E. The Scottish Qualifications Authority
should provide qualifications which require
knowledge and experience of engineering, up Yes

to and including Higher and Advanced Higher
gualifications.

13



Possible strategies, caveats and issues.

A

Engineering should be embedded within the school curriculum through the renaming

of the Curriculum for Excellence area ‘Science’ as ‘Science and Engineering’.

B

Could depend on socio-economic factors (all schools are different) / possible
backlash from other areas.

That engineering is part of the framework - could be attached to technologies or
science.

Must be explicit / CPD / teachers understanding and confidence.

For - must be visible / important to culture and economy / needs to be entitlement for
all / supports principles of pedagogy and active learning / can be inclusive.

Against - might narrow definition of engineering.

Engineering should be introduced as a distinct and separate curricular area within

Curriculum for Excellence.

Cc

could bring in people who aren't keen on 'science’ / possibly divisive.

The Curriculum for Excellence programme should provide extensive exemplification

of the ways in which engineering can be developed within the science curriculum.

D

Insufficient information.

Further science experiences and outcomes should be developed within Curriculum

for Excellence which ensure that engineering relevant content is included within the science

curriculum. a. science and/or b. technologies.

E

Worried that it is focused too much on science.

For - exemplification useful to a point / + permeating other areas of t he curriculum / +
course structures of the real world.

Against - Danger that teachers don't develop from these: extensive exemplification

may not be helpful.

The Scottish Qualifications Authority should provide qualifications which require

knowledge and experience of engineering, up to and including Higher and Advanced Higher

qualifications.

Would give status.
Technological Studies wasn't recognised for a long time / Baccalaureate - Science
and Engineering.

For - Yes and universities need to recognise it.

14



2) What needs to happen to grow the project
Make explicit links across STEM in the document ‘Building The Curriculum 3’, in
cross-curricular activities and produce exemplification from school / Further
Education / Higher Education partnerships.
Signal value of engineering by prioritising resources and funding.
Show how engineering develops skills for Life Long Learning and the four
capacities in Curriculum for Excellence and impacts on achievement overall; and
make sure they are appropriately assessed.
Exemplification of teaching through engineering — but not solely in science
0 integration / permeation
Qualifications need to be recognised by universities
o responsibility for qualifications?
Demonstrate the relevance of engineering — employment, careers, partnerships,

relate to ‘real world’

School Practice
Participants were asked to think about the most effective means of providing and evaluating

sustainable activities and interactions that develop pupils’ understanding of the nature of
engineering. The responses below are the school practice actions that the groups felt would
make the biggest difference to enhancing understanding, commitment and participation in
engineering.

Producing exemplars for Curriculum for Excellence.

More curricular inserts / engineering experiences across the stages.

Cross-curricular collaborations between science and technology.

Curriculum for Excellence opportunity is a significant incentive for linking with other

strategies e.g. enterprise (Determined to Succeed), etc.

Financial incentives - funding is essential for apparatus and/or time.

Sharing resources via GLOW and other internet resources.

15



University Practice
The participants in the ‘University Practice’ interest group were asked to consider the most

effective means of promoting curricular continuity from school to university and enhancing
teaching and learning in first and second year university courses.
Ways of linking AH Physics investigations to university provision should be explored.
The SQA review of H and AH Physics is going in the right direction and should be
further encouraged.
Find ways of ensuring that students can apply their mathematical knowledge.
School teachers could be encouraged to set more appropriate expectations for pupils
who might progress to university.
Summer schools and on-line packs could address some of the discontinuity but there
is a concern that such facilities tend to be accessed by those with little need for them.
Delayed learning is inevitable both within units and between units and should be
signalled to students. Interface slides between modules identifying the links with
previous modules could be a practical means of addressing this.
More practitioners (industry employees etc) could be brought in to contribute to
teaching but, crucially, only if they were contributing to a planned course not as a high
profile add-on.
The interest group acknowledged that there are major difficulties in ensuring sustainable
school university collaboration if this is dependent on the voluntary activity of university staff.
One means of addressing sustainability would be to require that all lecturers during
their probationary year spend some time on school university collaboration
0 could be linked to PGDE provision in teacher education faculties, possibly
through joint projects, and developing cross institutional links
Another means of addressing the issue of sustainability was to incorporate provision
for this type of activity within university lecturer contracts
0 The possibility of university teachers who are free from RAE pressures was
raised

16



Policy Actions

Each interest group was asked to identify up to three policy actions for all the seminar
participants to vote on. The actions highlighted in bold are the four areas that received the
most votes. As we move into the third year, the project will explore and where possible, take

forward these actions.

Promoting Engineering

1. Intelligence-led CPD for careers guidance staff, in  cluding industrial support. (26)

2. Describe innovation, creativity and diversity in engineering. (9)

3. Encourage more involvement of young engineering ambassadors (undergrad, post grad,
industrial)  Role Models. (5)

School Policy
4. Qualification, e.g. Science and Engineering Baccala  ureate, allowing schools to
develop flexible paths and needs university recogni tion. (20)
5. Exemplification (15)
a. ldeas, resources, professional development.

b. Showing how engineering develops the capacities and meets the principles.

School Practice

6. Highlighting engineering as a rich means of achi  eving CfE aims that schools will be
pursuing. (23)

7. Cross-curricular collaboration (Science, Engineering, Technology, Economics,
Mathematics, English, ...... ) (6)

8. National advice and guidance on cross-curricular collaboration with exemplars

from practice. (25)

University Practice

9. Dedicated time and resources deploy staff with appropriated levels of skills. (14)

10. Drawing on other practitioners, ‘industrial’ contributions to courses and learning and
teacher education contribution. (9)

11. Time built into lecturer probationary period — teacher education provision linked to this. (4)

12. Linking AH investigation to university courses. (1)

13. Get to policy makers to make it real and sustainable. (2)
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Pupil seminar report

Four pupils who attended the seminar were provided with digital cameras and asked to put

together a report on the day. During the seminar the pupils listened to the presentations and

interviewed participants.
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Engineering the Future: working together to enhance
understanding, commitment and participation in engineering

Seminar Report
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® The UK’s most famous engineer?
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Lanark Grammar School's presentation showed how
engineering was going to be introduced throughout the
school. Next year $1 will be using K'nex construction kits
to build up various models such as moving rollercoasters
and carousels. These will help to intreduce engineering
in a more interesting light than is secmetimes perceived
by young pupils.

Last year, S6 pupils carried out their Advanced Higher
projects on an engineering based subject and these
were shown at the presentation.
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(David Cameron - Director of Children’s Services, S tirling Council)

"This has been an essential project given the importance of engineering and applied science
to the Scottish and UK economy. We are in a time of enormous change in economic and
social terms. We are also in a time of huge potential change in Scottish education. The
proposed Curriculum for Excellence offers great opportunities for creativity and flexibility in
our school. It will offer superb opportunities to meet the needs of individual young people, but

it also needs to meet the wider needs of our society.

| believe that the Engineering the Future project will inform the hard decision that we need to

make as we wrestle with the dilemmas that a Curriculum for Excellence poses".

Ernie Spencer, an Educational Consultant to Engineering the Future, summed up the key
messages from the day:
In Scotland there is an opportunity for change.
It is important that Engineering the Future continues to engage with
Curriculum for Excellence and the Scottish Qualifications Authority.
Vital to the success of Engineering the Future, is sustaining the existing
collaborations with practitioners, researchers and policy makers and

expanding to develop new partnerships.

Over the past two years Engineering the Future has had numerous successes. The project
has produced a variety of engineering experiences for school pupils and started to smooth the
transition to university. As we move forwards into the third year the focus is on advancing and
sustaining these developments. To ensure any changes are transformational changes, the
project will continue to bring together, people who are willing to work and learn together and
have the shared aim of tackling the intransigent problem of raising awareness of and

promoting engineering.
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Overall the feedback was positive and below are some significant extracts from the summary
paper:

1. Did the seminar meet your expectations?
Yes 89 %
2. Did you find the seminar useful?

Yes 100 %

4. Please rate in order how important the following session types are for next year's
seminar (1 = most important and 6 = least important).

Formulating project strategies and/or recommendations 1st
Hearing from invited speakers 4th
Learning about project progress 2nd
Opportunities for networking 3rd

5. Is there anything you feel the seminar should have covered but didn't? Please
specify.
More industrial perspective.
Overview of demonstrations to full audience during presentation programme.

6. In what ways do you think the seminar supports the project?

By allowing everyone together to share their ideas and good practice within the project.
Help with the future plans

Acts as a central focus. Promotes the cause.

Good mixed audience.

Useful feedback and point of contact.

Time for reflection.

Dissemination of results.

Completely supports the project. - good to have a wide range of interested parties available
for chat and discussion.

6. How do you see the seminar contributing to the future development of the project?

New initiatives to promote

Disseminate information on project and organisation to support engineering in school.
Positive encouragement to go forward.

Time for reflection.

Dissemination of results.

Important — allows chance for thinking and discussions — could be one at the beginning of the
school year to kick start development/work.

We would like to thank Sylvia Whitelock and Lynn Morrison in the offices of the Department of
Electronic and Electrical Engineering in the University of Strathclyde for all their advice and
administrative support.

Thanks are also due to the Conference and Visitor Services Office who helped to make the
day a comfortable and enjoyable experience for all participants.

A special thank you to Mr James Carroll the janitor in the Western Infirmary Lecture Theatre.
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Appendix A: Industry Perspective
(Gordon Hayward, University of Strathclyde and Alba Ultrasound)
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Appendix B: Policy Perspective
(Kate Millar, Engineering and Physical Sciences Res  earch Council)
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Appendix C: What are we learning? Provisional findi ngs to date from the
project
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