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WHAT IS THE CURRENT SITUATION? - WORKFORCE

WISE 2019 Workforce Statistics - Core stem

Women in core-STEM occupations in the UK reached TM for the first time
in 2019 - making up 24% of the core stem workforce (17% in 2009).
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WHAT IS THE CURRENT SITUATION? - WORKFORCE

WISE 2019 Workforce Statistics - Engineering
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The number of women in engineering roles almost doubled in the last
decade, from just over 25,000 to just over 50,000.
BUT still only 10% of the workforce - although % has also doubled.
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WHAT IS THE CURRENT SITUATION? - WORKFORCE . P

WISE 2019 Workforce Statistics - Tech (CT)

The number tech roles has increased significantly over last decade
- but % of women in tech roles has stayed constant at 16%
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WHAT IS THE CURRENT SITUATION? - WORKFORCE

WISE 2019 Workforce Statistics - Science

The proportion of women in science professional roles is 46% - but
an increase of only 4% over the last decade.
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WHY DOES IT MATTER? Southampton
UK prosperity and skills deficit
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Salaries
Degree Subject ¢ Average Graduate Salary ~

e« STEM jobs amongst the _
. Dentistry £34,840
best paid
e 17.3% gender pay gap in Chemical Engineering £31,824
UK workforce (ONS
2019) Veterinary Medicine £29,224
« Why are more females |
. . . . Economics £29,068
not participating in the
hlgher pald careers? General Engineering £29,068
» Affects life-long
financial secu rity and Mechanical Engineering £28,236
independence
Aerospace engineering £27,820
 Encourage female
students towards higher Civil Engineering £27,716
paid jobs
Electrical & Electronic Engineering £26,416
Physics & Astronomy £26,312



https://www.savethestudent.org/student-jobs/whats-the-expected-salary-for-your-degree.html
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Salaries

UK STEM graduates ‘earn nearly 20% more than their peers’

08 Jul 2016 = Save (P Advice by Career
Sector

Recent research has found that science, technology,
engineering and maths (STEM) graduates can earn nearly

i, ’ o
) -, o A 5
20% more than their peers, at an average of £26,023. /:'_-i ctuaries

(o j

The Korn Ferry division of the Hay Group analysed ‘ Chartered A
salaries of 42,500 entry level jobs from over 770 AREIEERECOREE

organisations across the UK. Their results also show that

entry level STEM roles within software development or engineering could see an e
increase of wage by 19% to £30,973 and 17% to £30,370 respectively, making these the Insurance
highest paid entry-level roles in the country.

The sectors traditionally considered the highest paying for graduates, such as law
(£25,893) or finance and accounting (£24,624) are shown to fall below software
development and engineering salaries.

Management Consultancy
Vivienne Dvkstra. alobal araduate practice leader for Korn Ferrv Futuresten. said: “With -

https://www.insidecareers.co.uk/2016/07/uk-stem-graduates-earn-nearly-20-more-than-their-peers/ 13
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HOW DID WE GET HERE?

Doing the maths ... and it doesn’t add up!

Exciting and diverse work

h
- Valuable to economy

In demand, i.e. good employment opportunity
h

Well paid

== Insufficient people choosing a STEM career
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CURRENT SITUATION IN SCHOOLS P
GO o ____ e
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%, BIOLOGY GCSE ' | [Z]DESIGN&TECH GCSE
Change o Change
Students 177454 176325 11.0% | Students 99,659 127232 122%
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o
®1
ACHEMISTRY GCSE ™1 | [Jg, COMPUTING GCSE *
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|, Girls 83,883 o o Girls 17158 114 %
AL BRI IITTIR 21
-
‘&) PHYSICS GCSE ¢
L Change | Lower representation of females
Students 168,330 166,462 11.0% |
Girls 82,546 0%

ALY ' | Equal representation of females
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CURRENT SITUATION IN SCHOOLS P
GCSE ®
GCSE RESULTS 2019 g
Students gaining A'-C Grades in STEM subjects
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CURRENT SITUATION IN SCHOOLS
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A Level

Down from 49% female
students at GCSE

‘@ PHYSICS A-LEVEL
= Change

Students 38,958 37806 t3.0%
Girls 8,799 t4.9%

LALLLAATT)

4. COMPUTING A-LEVEL @

Change
Students 11,124 10,286 t 8.1%

Down from 21% female
students at GCSE

Girls 1,475 121.8%
ALY
®
/. MATHS A-LEVEL
Change Year on year reduction
Students 91,895 97,627 15.9% in # students and %
Girls 35,605 17.2% female unchanged.
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A Level
®

A-LEVEL RESULTS 2019

Students gaining A’ and A Grades in STEM subjects
:: Female A-Level students perform at

a similar level to male students i ®

60 across all STEM subjects ‘
o Males Females
40
30
20
‘“ il Il
0

EBlology Chemistry Physlcs Maths Further Deslgn & Computing
Maths Technology


https://www.wisecampaign.org.uk/statistics/analysis-of-2019-a-level-core-stem-entrants-and-results/

CURRENT SITUATION IN UNIVERSITIES

UNIVERSITY OF

Southampton

Graduates
Core STEM subjects
2018 2018 o
)
24,000 Percentage of graduates
that are female
Physical Sciences Mathematical Sciences
2017/18 2017/18 o 2017/18 2017/18 o
o 42% 39%
; Y
-
8,435 Percentage of graduates 3'690 Percentage of graduates
that are female that are female
Computer Science Engineering & Technology
2017/18 2017/18 201718 2017/18
@ c.’IS% % c~15%
3,220 Percentage of graduates 5,050 Percentage of graduates

that are female

that are female
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SUMMARY
Identifying the trends
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Starting high is a good place to be ...

Biology and Chemistry have good % representation of female students at
GCSE that follows through to the % representation in the workforce
Drops are not recovered ...

Physics shows a drop from GCSE to A level that is not recovered at degree
level or in the workforce.

Low starting points are not improved later ...

Design & Tech and Computer Science have low % participation of females at
GCSE that follows through to low % participation in the workforce across
Tech and Engineering.

Need to engage early and keep engaged

50% of the UK population is female

_____,_———"""_—_—r_m at:

————————— ts perfo \

. S‘.uden a‘e \

Female me level as ™ all

0 . . thesd {s across ‘.

47% of the UK workforce is female . countef cts at every

17% gender pay gap in UK workforce . STEM Seu £ educat\or\ ‘

STEM jobs are critical to UK prosperity and stag

amongst the best paid roles in the workforce
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Engineering UK Annual Report 2018: State of the sector - Challenges - Recommendations

Key Challenges

5qgineering UK 2015
€ state n"(=ugl'n’=r'1ing

2 .

Too few STEM teachers + 8alse:

i i HY'H 053 f).‘o

Limited access to STEM careers activity §§§§§a
Sos®

Too many initiatives

Too few women becoming engineers

Too little home grown talent

Too little understanding of apprenticeships

“The Royal Academy of Engineering estimates that more than 600 UK
organisations run STEM engagement initiatives directed at schools
and there have been a host of policy efforts to address skills shortages
through, for example, reform in technical education. However,
coordination between activities and evidence of impact remains limited
and teachers find it difficult to navigate this complex landscape.

22


https://www.engineeringuk.com/media/156187/state-of-engineering-report-2018.pdf
https://www.raeng.org.uk/publications/reports/uk-stem-education-landscape
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#THIS IS ENGINEERING Southampton

« Campaign, launched in 2018 to encourage more young people, from
all backgrounds, to consider engineering careers.

e Campaign videos were watched over 28 million times in total; 90% of
video views were from 13-17 year olds, 50% of the audience was female

« Consideration of engineering as a career option doubled among GCSE
and A level students surveyed who had seen the campaign, and the
increase is even more significant among females and BAME students.

23


https://www.thisisengineering.org.uk/
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WHAT CAN YOU DQO?

Use it!

USE THE RESOURCE! SHARE IT! MAKE SURE MORE STUDENTS SEE IT!

WHAT INTERESTS YOU? - MEET THE ENGINEERS - MORE INFO - LATEST v WHERE TO NEXT?

s ; . 7
A} TS
% ’/ -
i 3 P..’

— S : -.‘“'L' : \:’U :'
WATCH THE FULLVIDEO 5 ARy
> .

. /| @ThislsEng

| #thisisengineering

24



https://www.thisisengineering.org.uk/
https://www.youtube.com/thisisengineering
https://www.facebook.com/FollowWhatYouLove

Southampton
THIS IS ENGINEERING DAY

e Inaugural event 6 November 2019 - will happen in 2020 too!
* Nationwide and global events around the day - tap in to engage students

A day to celebrate how engineers shape our world

25


https://www.raeng.org.uk/education/this-is-engineering/this-is-engineering-day-6-november-2019
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Royal Academy of Engineering

Pledge - TO CHANGE THE IMAGE OF ENGINEERING AND ENGINEERS

An Al algorithm trained on online image search
results for ‘engineer’ generated artificial images
of what it learned a typical engineer looked like -
the majority of images generated were of a white
man wearing a hard hat.

Creation of freely available image library showing
the diversity of engineers and engineering

“You can’t be what you can’t see”


https://www.flickr.com/photos/thisisengineering/
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THIS IS e
A FUTURE FOR i

ENGINEERING L

A 10-POINT ACTION PLAN INFORMED BY YOUNG PEOPLE

This is Engineering, led by the Royal Academy of Engineering in collaboration with EngineeringUK, is

a campaign to bring engineering to life for young people, and give more people the opportunity to

pursue a career that is rewarding, future-shaping, varied, well-paid and in-demand.



https://www.raeng.org.uk/publications/other/this-is-engineering-10-point-action-plan
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ENGINEERING UK

Not-for-profit organisation
‘::'.‘;-i o . o @ o Search
i EngineeringUK £
‘Home About us Our programmes Research News & Media Membership Institutions

Inspiring tomorrow's
engineers

We aim to inspire, engage and inform the next generation of engineers

via programmes designed to excite young people about the variety and

opportunity presented by a career in modern engineering and give them
the chance to meet people already working as e%eers-

. . 28
https://www.engineeringuk.com/
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ENGINEERING UK

Not-for-profit organisation
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HIS
Jiatg ®

. Engineering UK

[

e

",.‘..
.

Home About us Our programmes Research News & Media

The Big Bang

Tomorrow's Engineers ”t

Skills Partnership

Volunteering

Skills Partnership

The EngineeringUK Skills Partnership is a network of businesses working
together to grow the engineering talent pipeline.

We want to inspire tomorrow's engineers through high quality engagement activities
that offer opportunities to experience engineering first hand and to hear from and
speak to engineers. We aim to create a positive and sustained transformation in their
attitudes and help increase the take-up of subjects that create the pathways into
engineering careers.

Our expert team works with a wide range of companies, of all sizes, across the UK to
support them in addressing their future engineering talent needs by engaging with
young people in the most effective, impactiul ways.

@ o Search

Membership Institutions

Getting the
message across

Top tips for delivering engineering
artivitiae

29
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TOMORROW'’S ENGINEERS WEEK

Tomorrow’s Engineers

Meet The Future You

Take the quiz and Meet The Future You!

Could you see yourself exploring outer space, protecting the
environment, designing apps or developing cures for diseases?

30


https://www.tomorrowsengineers.org.uk/tomorrows-engineers-week-2019/
https://www.tomorrowsengineers.org.uk/
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WOMEN IN SCIENCE AND ENGINEERING (WISE)
Quiz

MY SKILLS
MY I—E
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BRITISH SCIENCE WEEK 6 - 15 MARCH 2020 P

Resources for schools

Home Apply for a grant Activity packs Plan your activities Browse events News Search Q
e o8O L° ©:0%g 2l 00 G, O, W 08

Britich .28 o6 000 Tiosts 18,06+

o res X g. %
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Science’-2.5, 08 ®
» o égi’@ e® O <

Wee k ”‘. c o 0°9 » : @

@ .

6-15 March

British Science Week takes place between 6-15 March 2020 - join us for a ten-day celebration of science, technology, engineering and maths

BRITISH
@ SCIENCE UK Research
ASSOCIATION and Innovation
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https://www.britishscienceweek.org/

Southampton
ROYAL INSTITUTION Ri P

Ri The Royal Institution
[ Science Lives Here

What's on Education Families Christmas Lectures Our history About Join and support

events
Upcoming Events

Public Public | Bn Public } AN OF BONES ~ Public

b“?l “E I-":E SBIENT":"-: The Maths of

mv EN T ﬂ R s Life and Death

Nano comes to life What does it take to be an Game of Bones The maths of life and death
13.01.2020 inventor? 18.01.2020 21.01.2020
14.01.2020
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Ri CHRISTMAS LECTURES

2019 “Secrets and lies: The hidden
power of maths” by Hannah Fry
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https://www.rigb.org/christmas-lectures/watch

UNIVERSITY OF

Southampton
STEM AMBASSADORS

Pairing initiative between schools and STEM professionals to come to your school

. 01904 328 300 PRIMARY SECONDARYY FE HE EMPLOYERS ‘
)\/ STEM
LA (EARNING RESOURCES CPD STEM CLUBS STEM AMBASSADORS ENRICHMENT NEWS AND VIEWS

Become a STEM Ambassador Ideas and inspiration Local STEM Ambassador Hubs = Training and support

STEM Ambassadors

STEM Ambassadors are volunteers from a wide range of science, technology, engineering and
mathematics (STEM) related jobs and disciplines across the UK. They offer their time and
enthusiasm to help bring STEM subjects to life and demonstrate the value of them in life and

careers.

STEM Ambassadors are an important and exciting free of charge resource for teachers and others engaging with young people

inside and out of the classroom.

We have made it simple to get involved. Once you have registered, you can find a STEM Ambassador or get involved in an

activity from your dashboard.

Access your dashboard .

35
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OUTREACH AND WIDENINING PARTICIPATION

Schemes and initiatives run by Universities for Schools

Working with schools, colleges, teachers, advisors and community groups,

locally and nationally, to support STEM students in their progression into
higher education.

« Summer schools and residentials

% Ela

A2S summer school Widening Access to Experience

Thic strnmer school i the first Medicine Residential Engineering
intervention within the Access .

to Southampton scheme,
Participants will take part in
lectures, seminars and/or labs
organised by academic tutors
from their chosen discipline.

Our Widening

university and
through a wig
programme.

Oceanography and Electronics and Biomedical Electronic Smallpeice STEM
Marine Biology Computer Science Engineering summer schools

Our Headstart summer school If you love maths, technology Our Biomedical Electronic Smallpeice is an educational
is for those interested in or science, this course will Engineering Taster Course lets charity running summer
studying Marine Biology or enable you to apply your skills you experience the cutting schools and residentials with
Oceanography to computer science and edge interface of electronics universities. This year the
electronic engineering. and healthcare technologies. University of Southampton is
running Ignition and
Momentum courses.
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OUTREACH AND WIDENINING PARTICIPATION

Schemes and initiatives run by Universities for Schools

« Day workshops and school visits

Dragonfly Day is a hands-on one day

workshop for Year 9 female students to

. inspire and engage them into considering
a career or further study in STEM subjects.

B b 0 L 2 0 OO RE O ]
o .'" = Y el ) * ”:'«-'I g S

STEM Badge Day is for Girl Guides and is
a one day hands-on event to inspire and
engage girls into considering a career or

further study in STEM subjects.
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—rge o
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Introduction

« Megan Martin
« 4% Year

« MEng Civil Engineering with
Industrial Placement Year

UNIVERSITY OF

Southampton

Home, Bath

|pswich
i

Landan
SR vy ’
1 Reading
'I'augmn Soull'_mrnpton

~OPortsmouth

oExeter
Bournemoth

Pl th
it L

English
Channel

University, Southampton

Tidal power Migd power |

L
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Why engineering?

e Environmental considerations
 Renewable energy

e Connectivity
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My UCAS memories

« What was | looking for?

UNIVERSITY OF

Southampton

UNIVERSITY COURSE

Reputation

Distance from home
Campus University
Green space and Parks
Atmosphere

Safe Environment

Reputation
Accredited degree
Career prospects
Interesting course
Practical/lab work

Engineering facilities
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My engineering highlights

« Field trips and site visits

42



My engineering highlights

e Design projects and
design showcases

Instagram: Southampton_engineering

UNIVERSITY OF

Southampton
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My engineering highlights

« Summer placements and industrial placement year

— Civil engineering consultancy

— Structural design and rail sector
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My eng Ineeri ng h Ig hi Ig hts | ANALYSIS OF THE COASTAL FLOODING OF
WEST WALES FROM 1966-2016

Megan Martin [27536742) — supervised by Professor Robert Nicholls

AM

BACKGROUND METHODOLOGY

. . | |
o I n d I VI d u a I a n d g rO l I p Comtal flooding 1+ one af the graateat matural || This nesearch followed tre source-pathwiy-receglar anghis as shown in figure 1. Newspaper

thrwats to constal commmnities in the UK in/{articles and ather madia wuirces were used 1o Identify and cataganise fiond pvants. The high|
ardel fo protect these communities, the 5 cea levels were Infially categarised based on whethes 3 Bood evert accarred, thes the Maod |

. histaric vuinersbibty of the townrs to coastal || everts were further categorsed by severty based on the number of recepton that were
research projects R

This praject analysed the 20 highest sea level FAGLARF 1 - SCRIRCE PATHWAY HECEPTOR ANALTYS
recards for four g gauges slang the West !
| Watket comsthine, fram Teniy to Barmouth, 1o
determine il a coistab Moading event |
securred and I 50 the sewerity of the|
flooding |

RESULTS

5% of ihe 30 extreme high tides snalysed fed to coastal flacding. All of the 40 highest s2a levels invest|gated ocourred between Auguit and
March with £2% of the e: e 1hat esulted in coastal fleading occurming Suring fanuscy anel February Four doastalfioodng
hotspots wers ddonkified, whers severs flcods sccurmed frequently. Figure 2 shows the distritation and fretuene

| FLDODING HOTSPOT = BARMOUTH AND TYWYN HGDNER = 'm‘m "m mlﬂ'\'
KEY RECERTON — CAMSRIAN COAST IAILWAY G R H e

iThe € ¥ P 20N (e coall guire 7). AL Barmmoush and Ty the foute B l_LEG(No |

|t protected by seawalli and frequently wien demage 5 o rew't of coastal flooding (figure 3¢

This leads 10 severe dasuptions and will anly worsen with the expectad sea level roe of 0 24m by

L2050 st Barmouth Y To  protect the rowute sen wisll could be constructed dt the locations that
2;«Ww miost. Alietnutively the fafway could be remated in land, however this weuld be| _

| unfsvoursbile dus 10 the kow cost benelit tio. -

s

pmmlﬂm and the neuses ining the

[Figure 4} eaustal foading

P b witudraen due 10 i bes of coantal Rood events |
'lunhumm

mmuu'rw NEWGALE
LY HECEFTOH - A457 ROADWAY . d
ewgale i protected By 3 naturs shingle bank, which s Tequently
| pverinnped or hraeched ruiting in Yiaodng of The man road slang
the S1 Duvid's pervmuls (fgure 5) By 2073 & bypia wil e |
cotstructed to md A M«-‘ﬂb imllh l lmldf Himiligr®

L emaidt = cosstal flooding, meaning that the fraguency of coastal
fooding i lecky 10 Inmresie. the papulatien of
Wabkes it Bhsdy to increase, theredtre the irmpacts of coastal Reading
wil e de by more peoole By 2040 e silage of Fairbeurne Wil be ||
insioned, due ta the roet of roastal defences Hewaver, in
contrast in this declaion. oaly one flodd event wis recorded At
Pasrtionirre over the duration of this dudy

45



My engineering highlights

* Networking opportunities

UNIVERSITY OF

Southampton

46



What next?

e Graduate civil engineer
e Civil engineering consultancy

 Energy sector

UNIVERSITY OF

Southampton
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UNIVERSITY OF

WHAT CAN BE DONE IN 2020 TO GET MORE Southampton
WOMEN INTO STEM?

What can you do?

 There is a strong and clear message - supported by a lot of excellent

resources - that engineering is diverse and requires a diversity of
engineers

 Need to get the message to female students - and to other under or un
represented groups in STEM

* You - teachers and advisors - are critical in getting this message out to
students AND PARENTS

Raising understanding among key influencers is critical

Who would you consider going to for careers advice?

64% 63%

70% 70%
o 65%
parents
know what
engineers do

Age 11-14 Age 14-16 Age 16-19

@ Parents/guardians @ Careers advisers @ Teachers 49
Fig 3.14, page 68



UNIVERSITY OF

WHAT CAN BE DONE IN 2020 TO GET MORE Southampton
WOMEN INTO STEM?

What can you do?

e Use the resources highlighted in this presentation for ideas and
activities for students and parents
- all the URLs are on the individual slides (which you will get)

e Get in touch with the organisations highlighted in this presentation if
you need advice

e Share the resources with students and parents
e Share the experiences of people like Megan with students and parents
e Start conversations with students and parents

“STEM professionals shape our world - you need to be

involved to shape a world you want to live in
and leave for future generations”
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Questions, comments, discussion points

THISISENGINEERING.ORG.UK

y— “\A{Lhat | love most
4 ‘about my job is the

“Engineering means magic. ! -.;_l‘ ﬁm_
You can change how people > :7 r‘ﬂ«'
do things in their everyday lives.” e l

- Daniela, Wonder Maker

THISISENGINEERING.0RG.UK

THISISENGINEERING.ORG.UK
“Engineering
brings my ideas
in film to life.”

» Sonya, Dream Maker

“We’re solving real-world problems b il & “Engineering is creative. You have
that make a difference to people.” W R T -4 _ to think differently and approach
- Josh, Catastrophe Consultant . g ; 1 o ". . . / problems in a differént way.”

-

THISISENGINEERING.DRG.UK o :‘Jaha :

HISISENGINEERINGIORG.UK

& | have some postcards you can take away
as a reminder #thisisengineering
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