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The challenge

Engineering is pervasive

...engineering drives technological progress

...engineering skills are in demand throughout the
economy

It would benefit the economy to substantially increase
the supply of engineers entering the labour market

*The report makes 22 recommendations for action by
Government, the profession and industry across the
engineering “supply system”

*A call to arms:

“It is time for concerted action by the profession,
industry and Government, to achieve the goals for
engineering which we all share.”
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Employment Outcomes for Engineering Graduates:
key factors and diversity characteristics (RAEng Nov 2016)

For the 2013/14 graduating cohort:

* More than 80% of UK-domiciled graduates in employment within 6 months of graduation were in
engineering occupations
» 7.7% of engineering graduates were unemployed after 6 months from graduation

However:

« BME graduates, those over 25 years of age, females, those with 2.2 or 3" class degrees and graduates
from post-92 universities were less likely than average to be in engineering occupations six months after
graduation

* In contrast, white, those aged 25 or under, male, those with first class or 2.1 degrees and graduates
from Russell Group universities were more likely than average to be in engineering occupations
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H |g her Engineering and technology degrees awarded by UK HE institutions by domicile
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Some conclusions

Relax entry requirements to
broaden intake

A strong emphasis on project
work

Industry engagement in design
and delivery

Experience of the workplace for
students

NEW APPROACHES TO

IN HIGHER EDUCATION
Proceadings of the Confarence
heid on 22nd May 2017

»%e °? ...o'. ;
Engineering Professors 'H o
COUNCIL The Institution of

The voice of engineering academics Engineering and Technology
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Degrees v Apprenticeships — a rapidly evolving landscape

Higher tuition fees leading to significant graduate indebtedness

Apprenticeships emerging leading to higher (including degree-level) qualifications

Industry’s enthusiasm for apprenticeship routes

Government’s commitment to increase significantly the numbers of apprenticeships

PARITY OF ESTEEM?



Inspiration — how are we doing?

Who has encouraged boys and girls to consider a career in engineering?'
80% — Engineer II—

e (DU O, —
builder, electrician)

70% — Professional sportsperson I
Scientist NG Career valued m.o e
60% — by parents of girls
Accountant NG
50% — Police officer I
I Lawyer
40% I Music producer
30% — Career valued more I Film/TV producer
by parents of boys I Journalist
20% — I Doctor
10% —| I Hairdresser
I Fashion designer
0% — I \Urse
Boys Girls I Tcher
B Parent/carer M Teacher Other family member | | | | \
Family friend M My friends B An engineer that came to my school 10% 5% 0% 5% 10%

B None of these
Which career would parents most like their child to pursue?
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Informed opinions of engineering

PARENTS - | would encourage my child to go into Engineering
CHILDREN - | would consider a job in Engineering

100
. R ]
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60 I_
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10
0

Parents Parents Parents  Parents Girls- Girls- Boys- B

oys-
girls-PRE  giris-POST boys-PRE boys-POST PRE  POST  PRE  POST M \ '

Base: Parents (1007 ) Base: Children (1007 )

‘ Disagree strongly

.l Disagree

. Agree strongly




UKRC / WISE

AFBE - UK

Generating
Genius

WES

Diversity organisations

STEM teacher support

Design and
Technology Assoc
(DATA)

LMS Science Discovery
Centres
mc Techniquest
MEI .
Science
IMA and others Museum
Mathematics community Royal
Observatory

Assoc of Science
Educators (ASE)

NCETM

Prominent STEM funders

National STEM
Centre

NAACE (ICT
subject assoc)

Science Learning
Centres (regional)

SSAT

Teach First

Teaching Leaders

. SCHOOLS Baker-Dearing
STEM Activities .
' Computing at
Big Bang Fair FE & Skills AoC School
STEM Directories Higher Education UUK
Bloodhound Education institutions EMPLOYERS
Arkwright

Industrial Cadets

National Space
Academy

STEM EDUCATION STAKEHOLDER MAP

Salters Institute BITC
NESTA Sutton Trust
Gatsby ERA

Foundation Foundation

Wellcome Trust 1851

Commission
Nuffield
Foundation Reece
Foundation
Lloyds Register
Others
Ogden Trust
Livery
Companies

Science community

Royal Society

Royal Institution

EDT Royal Thel_; Enfgmgermg FEANI, SEFI Royal Soc Others...
roression ;
Smallpeice Academy of Chemistry = ROY?|
. . i Astronomical,
Young Engineers Eng| neering 36 Engineering Non licenced Soc of Biology Royal Geological,
- Institutions engineering . etc.
Primary Engineer Engineering UK (IET, IMeche, ICE...) institutions (IMI...) [nsEofiRhysics
Tomorrow’s Awarding bodies Science Council
Engineers HE, FE & skills
AQA
STEMNET 5-19 education . .
' Edexcel BIS STEM policy bodies
Education and OCR DFE National Careers EAE EPC
ETm ;:(I;)yers Service Sector Skills
askforce WIEC OFQUAL National Councils ——— NCUB
i i SEMTA
EBPs EAL OFSTED Apprenticeship ( D SCORE CASE
Service COGENT,
CODING CLUBS [ i E-Skills...
City and Guilds TDA/ TA HEFCE / HEFCW ) UKforCE CBI
This is an indicative landscape. ETF UKCES NextGen.Skills EEF

rhys.morgan@raeng.org.uk (May 2014)




Tomorrow’s Engineers database

eOpen access database to
highlight school engagement

eIdentify local schools

ePrevent duplication of
activity

eHighlight low attaining
schools

eIdentify schools which
are hard-to-reach

eSuccess will be in the usage by all
stakeholders

| The Big Bang Fair 2012
) The Big Bang Fair 2013

&) The Big Bang Fair 2014

=]

| The Big Bang Near Me 2012

>

) The Big Bang Near Me 2013

) The Big Bang Near Me 201

) TomEng Activity

| TomEng Resource Order
BAE Systems 2013
Unengaged schools
Engaged schools

Total schools

19

8
23
10
17
22
28
5

58
857% 73
131

Save selected schools to Excel F‘

Murray Park Community School

School Information

Address 1 Murray Road
Address 2 Mickleover
City DERBY
Postcode DE39LL

Age range 11-16
County name Derbyshire
LEA name Derby City
Detailed typename S ry
Telephone 0 5921
Fax 0 9148
Website www.murraypark
Number on roll 865

Number of boys 415
Number of girls 450
Gender 52.0% girls

Main specialism1 Maths and Computing (Operational)

Free school meals 11.4%
POLAR3
Ofsted rating

School Statistics 2012 - Mathematics

S (1 low - 5 high)

School Statistics 2012 - Science (Core)
School Statistics 2012 - Physics
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ROYAL o Engineering habits of mind

ENGINEERING

ROYAL
ACADEMY OF
ENGINEERING

Systems
thinking

Making
‘things’ that
work and making
‘things work
better

Thinking like an engineer
Implications for the
education system

Creative
problem
solving

nnnnn




ROYAL o Engineering habits of mind

ENGINEERING

Figure 1 - Centre for Real-World Learning engineering habits of mind

Systems thinking Seeing whole systems and parts and how they connect, pattern-sniffing, recognising
interdependencies, synthesising

Problem-finding Clarifying needs, checking existing solutions, investigating contexts, verifying

Visualising Being able to move from abstract to concrete, manipulating materials, mental rehearsal of

physical space and of practical design solutions

Improving Relentlessly trying to make things better by experimenting, designing, sketching, guessing,
conjecturing, thought-experimenting, prototyping

Creative problem-solving  Applying techniques from different traditions, generating ideas and solutions with others,
generous but rigorous critiquing, seeing engineering as a ‘team sport’

Adapting Testing, analysing, reflecting, rethinking, changing both in a physical sense and mentally.



ROYAL

O ENGINEERING Thinking like an Engineer

Creating a movement:

Primary schools in Manchester
- Secondary schools in Hampshire
- JCB Academy in Staffs

- Barclays Lifeskills
- CBI
- Engineering Talent Project
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Women and engineering... why the gap?

Who has encouraged boys and girls to consider a career in engineering?'
80% — Engineer II—

e (DU O, —
builder, electrician)

70% — Professional sportsperson I
Scientist NG Career valued m.o e
60% — by parents of girls
Accountant NG
50% — Police officer I
I Lawyer
40% I Music producer
30% — Career valued more I Film/TV producer
by parents of boys I Journalist
20% — I Doctor
10% —| I Hairdresser
I Fashion designer
0% — I \Urse
Boys Girls I Tcher
B Parent/carer M Teacher Other family member | | | | \
Family friend M My friends B An engineer that came to my school 10% 5% 0% 5% 10%

B None of these
Which career would parents most like their child to pursue?
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A-level physics candidates by gender?

40,000 —
The gender gap opens up 30,000
post-16
20,000 —
10,000 —
Advanced and Higher Apprenticeship starts in erigirieeririg28 12001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
10,000 — M Boys M Girls
7,500 —
5,000
5 500 ...and is even wider in
vocational education
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==¢==Chemical Engineering

== Mechanical Engineering

=== Electrical and Electronic Engineering
=== Civil Engineering

=== Aerospace Engineering

==@==General Engineering



Marketing the dream: |
the engineering talent project




The components of the solution:

how It all fits together
—— v . > ‘... I

Supply-side solutions
designed to
open up access to the career
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What Is the
Year of
Engineering?

2

TNGINCER!NG
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What is the Year of Engineering?

 The Year of Engineering 2018 is an HM Government

initiative to inspire the next generation of engineers in
the UK

 The Departments for Transport, Business, Energy &
Industrial Strategy, Education and the Ministry of
Defence are leading the campaign

e So far 150 partners have pledged their support from a
range of sectors, including EEF

ENGINEER!NG

OOOOOOOOOOOOOOO



https://www.youtube.com/watch?v=ekTwdWd9D0U

Why have a Year of Engineering?

® ......._ *Bigskills shortage and lack of diversity in
rarsoct s engineering

 Crucial to the economy

« Key part of the Government’s policy
agenda

(Investing in skills and sectors in the Plan for Britain,
supporting the Industrial Strategy by boosting STEM,
building transport skills in DfT’s Infrastructure Skills
Strategy)

Bl o o Engineering is undervalued and
og —-=  misunderstood

« Multiplicity of initiatives

ENGINEER!NG

TAKE A CLOSER LOOK




A year-long, cross-
Government campaign pee
alming,to raise the

profile’ of engineering
amongst 7 to 16 year

olds and widen the

pool of young people
that consider
engineering as a
career.

ENGINEER!NG

TAKE A CLOSER LOOK




Who we want to reach

7-16 year Their Their
olds teachers parents
m

ENGINEER!NG

OOOOOOOOOOOOOOO
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Inspiration

Work-based
technical training
{eg NVQ)

1st degree in
non-engineering
subject

2nd degree in
engineering or

'
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other conversion

Engineering b
technician role Professional

and registration

'Y engineer role and
registration
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The challenge

Engineering is pervasive

...engineering drives technological progress

...engineering skills are in demand throughout the
economy

It would benefit the economy to substantially increase
the supply of engineers entering the labour market

*The report makes 22 recommendations for action by
Government, the profession and industry across the
engineering “supply system”

*A call to arms:

“It is time for concerted action by the profession,
industry and Government, to achieve the goals for
engineering which we all share.”



