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Tomorrow’s
Engineers

Careers information resources
for schools and colleges

*What’s in the pack? How to use these resources

These resources are for use with young people. The accompanying notes cover some key points
that you may like to consider if you are talking about engineering careers with young people.

POSTCARDS

A series of postcards for students; one for each member of the class. The postcards feature modern examples of
engineering from a range of industries, including satellites, surgical robots, voice-activated televisions and
solar powered laptops.

Discussion Topics: Based on current and future world challenges, such as reducing waste, coping with an BT
ageing population, enabling space tourism and finding transport solutions for congested cities.

POSTERS

AZ posters to display in the classroom or at careers events, depicting routes into engineering, exciting future ]
career opportunities In science and engineering, and a ‘disaster relief engineering’ poster with accompanying
teacher notes and cumriculum-linked lesson plan {'Save lives as an engineer’).

......

A A5 leaflets for different aged students, describing the opportunities presented by the engineering sector
- and locking at the different routes into engineering, along with information about work experience, degrees
- and apprenticeships.

e Ordering coples: Additional coples can be requested from the ‘careers resources’ page of the Tomorrow's
tu__ - Engineers website. All of the resources can also be downloaded directly: www lomorrowsenginears. org.ulk/resources

STEM Ambassadors can also request these resources through thelr usual point of contact in their Professional
.~ Engineering Insfitution.

Webslte: The accompanying website www. tomorrowsengineers.org.uk has lots of information for students,
teachers and advisers about engineering careers, induding PowerPoint presentations, filmed case studies
depicting real-life young engineers and career route maps.

Spedific careers questions can also be addressed via the ‘contact us’ option on the website.
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Frequently asked

about engmeerin

Answers to the questions that young people ask...

what is engineeﬁng?
Engineering is the pracfical and creafive application of science and mafhs. Engineers Use the knowledge
theyhave in @ spedfic field 10 make things work, o imprave things andfo solve problems.

What does an engineer do?

Engineers can be involved in building, testind and designing:

aaft; small products ke smart phones; puildings orinfrastructure; energy SOUTCES
or nuclear power computing systems of guﬂwurﬂstmnq:uﬂ: medicing; food; mus

studios, |ghoratories, POWEr planis, af sed,
film sefs, con d. ployed by companies you May
not immediat healthcare companies.

What is an upprmﬁaeship?

ppprentices are taken on by grangeofe

majorify of their wurkwgakwlh an employer

Apprentices get paid aweekly traini

1to 4 years. nppmnﬂceshps exist at

gfter 6th form oF college, or at algter point. Higher ppprenfice

can be an attractive alternafive fo full fime shudy ot uriversity.

and how fo apply i uwlhmautmmuw,ngmmd‘

Whatis @ Chartered Engineer?
ad the necessary qualfficafions and experience 10 pecome profess!
etters CEng ofter their name. Other recognised prufessiunul stotuses
and Engineering and ICT Technidan (EngTech and ICT Tech.
nformation and 10 searchfor gecredited coOUrsEs.

cations do | need?
« For apprenticeships of college
Other useful subjects indude computing and

« Foruniversity and higher upprerdbeihlpﬁ« maths and physics pe-level lor equivalent of BTEC Level 3
in an engineerind al quulﬁu:ﬂhn:i. For chemical of biomedical
engineefing, chemistry t vary; check the UCAS
website Www.ucas.com for more in MWW““

Are scholarships of grants available?

A wide range of organisafions offer grants and scholarships to support pudding engineers.
Visit www.1umnrrowsanginaarﬁ.urg.uk!‘-&-‘.‘?!FundingJ formone information.

Do | need work experience?
request that applicants have work experience and employers se€ it as positive
are serious about gefting info engineering. Visit the work experience sectionon
Engineers website fo find out more.




earn between £25,000 ang
verage Sd{lryr. £40,000

Great enginesring caresrs exist for both boys and

girls, with many companies aclively seeking a more diverse Pfgﬁdi‘l‘lg
workforce. it is impaortant fo reinforce positive and inclusive . EEI'i
careers messaging. Engineers are as likely fo be found working in exﬂmpl&ﬂ Of Eﬂgm ng

robofics or healthcare as working on large infrastructure projects such
as Crossrail and the Olympics. Providing realistic examples of women
who have entered the profession whenever possible is important, as well
as managing groups so that boys and gins have equal opporfunifies
fo ask questions. s images in resources and presentations that
represent a wide range of enginesrs and enginesring careers. The

Research shows that young people are most rﬁpmd
by modem and futuristic examples of enginesring.
The postcards supplied in this pack can be used
to support discussions about the wide variety of

products, challenges and corresponding careers that
engineers are involved in. The Save fives os an engineer’

and in this pack include examples of male and an inferesting, fopical -
fernale engineers and can be used to facilitate discussions. A poster and mmn ph,ss.-.gn' amﬁzfgﬁgﬁwm imnhﬁ?d in
The that feature on the postcards and on the d'?“"m1 rf:ie'f More examples and case studies can f
Tornorrow's Engineers websife also represent X morrawsengineers.orguk
d diverse range of young engineers. r be found ot i o e
and for technidan not widely
Thereis a predc demn uwmmm roules ore roules
e ol Try 10 Cover y people There 8 10 e and
understood. TrY ssions wilh YO ficeship 1

and o s
examples of WGP 0 qualfica Master's level of
Young people will , S \evel skills - ofen o1 alifications i
i personalxgorances e coT g about | | oy complxengPestiO RUESEE  ro hoosigthe T Ty e
engineering. Tryto avoid g . ngin - i voung people with maths hat students can
over another. Certain Wwﬂgﬁc‘ﬂﬁh one royte w%—;ﬁ"ﬁ;‘h career in mind. Cﬂ:me of universiy fﬁ' ﬁ‘m may be helpiul
tacoung people befler and they should b | | o acteve b equivalentl Wi TS Nk A hereare two bookes
Uraged 1o explore these for,  apply for. The ing with SIUdRNS 70 <116 oplions.
A listof usafu websitas ¢gn be::umn?;hfs ' 4 Uﬂdpl':“ b“g&r?ﬁﬁmﬁﬂ iy e :I.D:‘ulbrﬁ that support
4 incly the Quo
y getaledinformaton b0 TOCCh rces pagel -/
. |fyou require more seetheroute MOPS? o dand, Waes. 4
- career In engineerings== (., e ~ versions rload from :
a e TomOIToW's Engineers ond e aqyalableto dow g

f seofiand and Norhern <t y



Find speakers, hands-on activities
and places to visit...
» Organise a science, technology, engineering

or mathematics [STEM) ambassador visit
www.stemnet.org.uk/ambassadors

» Aftend The Big Bang UK Fair
www.thebigbangfair.co.uk

Attend a Big Bang Near Me Fair or
hold your own Big Bang @ School event
nearme.thebigbangfair.co.uk

* Set up an after school STEM club
www.stemclubs.net

e Arrange a school visit: Culture 24
www.culture24.org.uk

e Days out with the kids
www.dayoutwiththekids.co.uk

e Find materials that support the curriculum,
visit www.nationalsterncentre.org.uk for a
range of free lesson resources and activities.

There are many more useful links for
teachers on the ‘grown ups’ section of the
Tomorrow’s Engineers website.

These careers

'E*‘ﬁ Institution of
Engineers

Enginesring and TachnoloEY

2> Yo ve 41
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nformation resources have b

www.theiet.org WWW.

, www.iwitter.com/Tom

Sources of careers
information:

A vseful list of STEM careers websites can be
found at:
www.thebigbangfair.co.uk/careers

General careers information:
https://nationalcareersservice.direct.gov.uk/

Apprenticeship vacancies:
www.findapprenticeship.service.gov.uk/
apprenticeshipsearch

www.notgoingtouni.co.uk

University:
WWW.LUICOS. COMm
www.whatuni.com

If you are speaking to a group of young
people about engineering careers there
are PowerPoint presentations that can be
used to support your discussions at
www.tomorrowsengineers.org.uk/
Engineering_presentation/
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Mobile technology means we can
now share music, films and photos

with friends, almost anywhere.

Just one example

of how engineers

areconnecting P40
Your mob!

people.

DESIGN-CREATE -INNOVATE
to help engineer a better future

ELECTRONICS i

Engineers develop

the latest electronic :
cevices: Moths S
= Waiches that monitor health e _especmllYP YSl
—> Voice activated TVs _ Destgﬂs' Technology
~E Smartphones that can be unlocked « Computing

by your fingerprint or eye scan \ « Chemistry
= 3D games consoles e

Exciting developments in wearable
technology are helping us experience
our lives in different ways. :

Imagine you’re an engineer...

What type of clothing or accessory would you
design and what functions would it have?

YOU could help @ngineer the next generation of electronic devices

DESIGN-CREATE -INNOVATE
to help engineer a better future




Surgical robots allow doctors
to remotely perform operations
with the help of 3D cameras.

Just one example

ofhow engineers pid
are improving it
healthcare. .

DESIGN-CREATE -INNOVATE
to help engineer a better future

Engineers are inventing
many revolutionary
preoducts in healthcare:

— ) Laser eye surgery
_7§> Artificial limbs for the injured and disabled

Nuclear medicine for diagnosing
and treating cancer patients

Technology to restore movement,
sight and hearing

2y

=

v

Engineer

T :
A 4
!I O
rehabilitation

Lovise:

- Imagine you‘re an engineer...
* What would you invent that would help

e Maths 3
e Science - especially physics

« Design &Ted'll'\OIOQY
« Computing

o Chemistry
“—"—7—-—____

With an ageing population, engineers are
facing many future healthcare challenges.

make life easier for people with medical
and physical needs?

YOU could help @ngineer the next life-saving solution

DESIGN-CREATE -INNOVATE
to help engineer a better future



Lighting that knows when you're
in the room and when you’re not.

Just one example

of how engineers

are helping to D1
save power.

DESIGN-CREATE -INNOVATE
to help engineer a better future

Engineers are
inventing many power

saving solutions: . :
o Maths y

: Wind turbines that generate « Science - especially physics
— electricity for the home S eful subjects
s\ Cars that switch the engine « Design & Technology

off at traffic lights . Computing
= Smartphones that can be charged o Chemistry

by running AR A
= g Solar powered faptops As the global population grows, our demand

for energy increases, meaning we have
to find new sources of power.

* Imagine you’re an engineer...

‘ How many energy efficient solutions can
you come up with for your home or school?

YOU could pOWeT the next generation

DESIGN-CREATE -INNOVATE
to help engineer a better future




Gels, sprays, straighteners
and tongs help us look good,
whatever the occasion.

Just one example of how engineers
are improving everyday

DESIGN-CREATE -INNOVATE
to help engineer a better future

Engineers help us to look
good, stay fresh and protect
ourselves, by manufacturing
and developing:

Deodorant and shower gel

Self-tan and sun cream

Advanced make-up that automatically
matches skin tone

Instant ‘one-touch’ hair curling devices

. Maths ]
+ science — especially physics
. “besign & Technology

. ComPUﬁng

. we throw away often end up in landfill.
- Imagine you‘re an engineer...

o Chemisfry
(s

Our desire to look and smell good has
consequences for the environment,
as the pots, razors, bottles and tubes

How would you reduce the amount of waste
produced by the cosmetics industry each year?

You could help engineer the next generation of eco-friendly products

DESIGN-CREATE -INNOVATE
to help engineer a better future



Satellites are helping to Save our planet.
They monitor pollution, disasters and
environmental changes and locate people
who are destroying the rainforests.

Just one example .4 you know?

of how engineers
are protecting our | gnsmited grned dOWn
environment and h°°se§6°$okm above e
the species that inhabit it. s ¢

DESIGN-CREATE -INNOVATE
to help engineer a better future

Engineers design equipment
to help us explore our
own planet and the rest

of the universe: « Maths _ =)
+ science - especially physt

= Space telescopes to explore the unknown

— Satellites to monitor the weather « Design & Technology
. uti
—S\, Rovers and probes to detect objects i:::i S‘:Yg
in the solar system '______c___,____
=2 Space craft for future tourists Space agencies are planning to send
people to the Moon and Mars in

_ the next few decades.

Imagine you’re an engineer...

What would you need to think about in order
to help people live on these other planets?

YOU could help @ngineer the first manned mission to Mars

DESIGN-CREATE -INNOVATE
to help engineer a better future




Computers and sensors make it easier
to study a sports professional’s technique
and to develop unique, personalised
equipment using 3D design software.

Just one example pid you knoW

. ¥ t-m
ofhow engineers  j,atlete Sc:;\;ee o
are helping to give Cogi’,f;z::h ofa szcof‘
sporting heroes  qng cornpu;i‘ :

pa
the edge. ﬂzsszézed Jide

DESIGN-CREATE -INNOVATE
to help engineer a better future

Engineers improve

the way we watch
and play speort: it S
_-% Instant replay to help umpires and referees e Science - especially phys!
with their decisions her us | ¢ cts:
- _‘&> Tracking devices so runners can accurately « Design & Technology
record distance and pace . Computing
_% Smart fabrics that react to heat and light, « Chemistry
with in-built digital technology \
- D th Icul layer”
= R R W AR Global sporting events like the Winter

precise sportswear measurements

Olympics and Paralympic games produce
exciting challenges for engineers - from coping
. with extreme weather to televising the events.

Imagine you’re an engineer...

What would you need to think about when designing
sportswear and equipment for such events?

You could engineer winning technology for future champions

DESIGN-CREATE -INNOVATE
to help engineer a better future



It's been over 5,000 years since the wheel
was invented. Since then, travel by road,

water, rail and air has brought the
world closer together.

Just one example
of how engineers enow?
are making it €asier  pid Y::e =

it took 1" \
for us to get o arl he ChOMTE

around.

DESIGN-CREATE -INNOVATE
to help engineer a better future

. Moths 3
o Science - especially physics
= Build bridges, tunnels and canals T

+ . Technology
=S, Plan airports based on factors such o Design &

as wind speed and noise pollution . C°‘“P'f’ﬁ"g
Think up solutions for cyclists and o Chemistry
= % cars to safely share the road |
. As our cities become over-crowded, engineers
> Investigate new types of transport, !
% i SR vetlri'zles port, need to find new ways to help people get

around as quickly as possible to take the
pressure off the tube, trains, frams and buses.

e

020315

. What would your transport solution
' be for your nearest city?

. =
gsee ™Y o2 he!f/ DESIGN-CREATE -INNOVATE
to help engineer a better future



Only 1% of the world’s water can be
used by people, but there’s enough
for all of us if it's captured, treated

and distributed efficiently.

Just one exor.nple id you kn?w?
of how engineers Thewater Y Ue:rg‘r\;un
are helping us getthe  10do 2::‘ eurs roar
natural resources 3¢ hondrecs

we need to survive.

DESIGN-CREATE-INNOVATE
to help engineer a better future

Deal with waste water and sewage

Allow ships to transport the goods
we buy

Reduce the risk of flooding
Capture tidal energy

o Maths

+ science - especially physics

« Design & Technology
. ComP“ﬁ"'g

l o Chemistry

Hundreds of thousands of children die
every year in parts of Africa and Asia due A
to a lack of safe drinking water and poor sanitation —"
and many more are affected by floods.

Imagine you’re an engineer...

How would you help remote villages access clean water?

DESIGN-CREATE-INNOVATE
to help engineer a better future
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Engineering uses maths and science - especially physics

- to improve the world around us and it all starts with what
you learnin school. It can be creative, hands-on practical
work, or problem solving.

You could work with materials and chemicals to design sports
clothing, find new ways to preserve food, or make the |atest
skin care products.

Or why not join a feam that designs driverless vehicles or makes
transport safer, greener and more efficient? You could plan our
road or rail networks fo ensure we get around quickly, without
siress. Or even design robots that do housework.

Then there are the engineers tackling some of the world’s
most pressing problems - from dealing with cyber security
and maintaining clean water and energy supplies 1o finding
sustainable ways 1o grow food, build houses and travel.

Whatever you're info — whether it’s music oF wildlife, space or
computer games, there’s a world of exciting possibilifies on offer
as there are dozens of different types of engineering o choose
from. You could travel the world, meet interesting people and
help improve our lives.



—

Engineers ot all levels have
the potentiol to have a
fantastic career and fo earn
a great wage.

People who graduate from university

with engineering and fechnology degrees
earn Gpproximcne\y 20% more per year than the
average salary for all graduates and can expect
to earn signiﬂcanﬂy more over their lifetime than
graduaies from most other subjects.

Engineering technicians also eam a great deal

more (Gpproximcﬂely £6,000 more per year) than

ihe national average wage. Registered Engineering
Technicians lEngTech) earn, on average, over £25,000
more per year than the national average wage.

What's more, the chances of finding and staying
in employment are really good. Emerging fields
like space and satellite technology, medical
engineering, advanced manufacturing and design
consultancy along with ‘green’ jobs in renewable
energy, alternative fuels, zero carbon homes and
new nuclear energy mean that the future is very
bright for engineers.

The ability fo think creatively and solve practical
problems in a mathematical and scientific way

— along with other skills such as team-work, leading
projecis and communicafing — makes engineers
highly employable.

Data is taken from EngineerfngUK 2014 The State of Engineering.
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Apprenticeships

Intfermediate / Advanced / Higher
Earn while you learn
e.g. NVQ /SvQ / BTEC

,-/’ i
y y
-~
Ty

6th Form / W
FE College

A levels / IB / Highers (or equivalent)
BTEC
HNC & HND
Foundation Degree

/,.f/ -_

University
Degree

Bachelors (BEng)
Masters (MEng)



Studying science - especially physics — and math
gttschool will get you off to a great start. Design i
ki echrfwollogy, computing and chemistry can also
l.Jse u for cerfain types of engineering. These
Zt:t;icrts give you some of the skills engineers use
e a great basis for engineeri i
manufacturing and IT 0ppre%ﬁf;l?if?;;iéf“oﬂ

courses, university degrees or jobs.

If you're interested in becoming an engineer, why not get work experience
during the school/college holidays? Some universities are NowW requesting work
experience as part of the application process for their engineering COUrses.

So be one step ahead!

Work experience placements can be difficult to find, so start searching as soon
t the ‘work experience’ section

as you can to ensure you're not disappointed. Visi
on the Tomorrow’s Engineers website for tips on where fo start looking.




There are several different routes

choose the path that’s best for you

Epprenticeships

Apprenticeships allow yo.u '.fO eor‘nhmtondey,
combining on-the-job trqmlng wit -f? u ::1
Apprenticeships are available OT ol Irc]e-re e
levels — the higher level 0ppren11§e§ Ifse s
incorporate university degrees within o
element of their progror:m;.isn o?l:!ecsgmi o

| [ registration.
Vocqhonal b sy oo ey o p1:1:(f:2fisc:§zqc:lndg\l/vorkplc:ce experience
v e - indUStry o They i qllm apprentices an attractive option for
are often very Practical and may include o Tg eFr)s looking to recruit people with
coursework assignments related to employ

proven practical skills.
real-work scenarios, gs well as links with

employers. They can lead on to advanced

and higher apprenticeships and university.

Vocational qualifications

Such as BTECs and NVQs in e

construction and the built en
orICT.

ngineering,
vironment

You'll generally need a minim.um of f|::eiii$css
(or equivalent), including Enghs.h, ma peme
and science or technology sup!ects, 0 1e o
grades A* to Cdueto competition for places.

gv

After completing your A-
study engineering at uni
courses (MEng) last for 4
abroad. The additional e

Levels, IB, Highers, BTEC Level 3 or equivalent, you may decide to goonto

versity. Degree courses (BEng) normally last for 3 or 4 years whilst Masters
or 5 years. Some courses involve g year working in industry,
Xperience this provides can be highly beneficial when seeki
Students can take a ‘general engineerin
engineering, for example electronic en
fypes of engineering! You normally ne
chemical and biomedical engineering
for engineering degrees at university.

or a year
ng employment.

g’ degree or they might decide on a particular type of
gineering, design engineering, or one of the many other
ed fo have studied maths and physics (or chemistry for

), or a related vocational course to Level 3, in order to apply

Financial support

Universities and the National Scholarshi
studying. Some professional engineerin
are open to candidates with the ri
come with additional benefits suc
More information can be found o

p Programme offer bursaries to help with the cost of

g institutions and employers offer scholarships which
ght qualifications for particular courses. Many scholarships

h as guaranteed internships with the sponsoring organisation.
n the funding section of the Tomorrow's Engineers website.




inte engineering;

A-Levels / Highers / Ip

By continuing with rele
your GCSEs (or equival
Progress onto gn engi
course at university o

- 1 [ r
Many different types of engineering, consiiuction. manufacturing or IYT i

manufacturing and ICT apprenticeships '
exist, leading fo jobs in a variety of industries, Important Uk

including transport, health, food, digital physics. Chem
technology, construction, design and power. certain engine
chemical or bi

vant subjects qfter
ent), you could
neering degree

a higher engineering,
PPrenticeship.

f-ecrs include: maths and
lsfry may be required for
ering degrees, sych as

We need to at least double the number of omedical engineering.

engineering and technology apprentices and C?Ther Useful subjects for engineerin
technicians in the UK by 2020 in order *_0 mget €grees include: design & technolo -
demand, so it's a good time to be considering €Omputing and further maths .

this pathway info your future career.

You can find out more about apprenticeships here:

If you live in England - www.apprenticeships.org.uk

If you live in Scotland — www.myworldofwork.co.uk/modemapprenﬁceships
If you live in Wales — wWww.careerswales.com/en/

If you live in Northern Ireland — www.delni.gov.uk/apprenﬁceshipsni

To find out more about Engineering Technicians, visit:
www.engtechnow.com

eyond stu

Whichever route you take into engineering, once you have the necessary
qualifications and skills developed in the workplace you can apply to become
professionally registered with a professional engineering institution. Your
registration options are: Engineering Technician (EngTech), ICT Technician (ICT Tech),
Incorporated Engineer (IEng) or Chartered Engineer (CEng). Once registered, you
can use these letters after your name so employers and customers can see that
you've achieved a high standard of engineering professionalism.

There are some vocational qualifications, apprenticeships and degree

courses that will give you a head start on the road to professional registration.
Check out the accredited course search tool and the database of Technician
qualifications on the Engineering Council’s website to see if your chosen course
is one of them. You'll also find a full list of professional institutions and benefits
of membership: www.engc.org.uk



Get Inveolved

There are plenty of opportunities 10 get involved in engineering, whatever
stage you're at! From science and engineering clubs, fairs and attractions
around the UK, to residential courses and competitions, take a look at
the ‘get involved’ section on our website for further inspiration. You can
also find case studies, activities, careers resources, quizzes and more
information about careers in engineering.

www.tomorrowsengineers.org.uk

QTGUQBTGB‘El N‘II
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Apprenticeships
Intermediate / Advanced / Higher
Earn while you learn

e.g. NVQ / SVQ / BTEC

6th Form /
FE College

A levels / IB / Highers (or equivalent)
BTEC
HNC & HND
Foundation Degree

University

Degree
Bachelors (BEng)
Masters (MEng)

Find out more
about the work of
real-life engineers,
like Yasmin and
Richard, here

www.tomorrowsengineers.org.uk
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ENGINEERS HELP
PEOPLE REBUILD
THEIR LIVES

Designing and making artificial limbs,
wheelchairs and other devices fo help
people who have suffered serious injuries.

ENGINEERS WY G0 . i
FIND AND > ,
RESCUE PEOPLE

B
Using equipment such as \ ?-
telescopic lenses, drones and i, JiE

Training local people in building, farming
and other skilled jobs, when there is a

radar devices that defect victims’ shortage in disaster-struck areas.

heartbeats, as well as cockroaches | 7> -
fitted with microphones, which
can defect sounds coming from
underneath rubble.

5 = ENGINEERS REDUCE

' THE IMPACT OF
bl FUTURE DISASTERS
SURVIVE Improving warning and detection systems

for tsunamis, volcanoes, earthquakes,

Providing immediate shelter and typhoons and other natural disasters.

fransport networks and getting
emergency water and sanitation
services working, helping fo
prevent disease outbreaks.

Creating apps fo better co-ordinate the
distribution of resources and relief.
pER > idols

ENGINEERS GET

Designing and using materials that can

THINGS UP END perform betfter in extreme conditions.

RUNNING g /

1 Restoring electricity and communications, | D ESIGNYCREATE -INNOVATE

critical for providing humanitarian relief
{ in affected areas.

/ - 2 : Use maths, science, design and technology
M \\k ¢ 4 of RS T R L . ' to help engineer a better future.

X »~
Joshua Macabuag (CEng), Search & Rescue 1.
Engineer, SARAID (Nepal Earthquake, 2015).

Find out more at (&3

tomorrowsengineers.org.uk/savelives K-

Nepal eqrﬂ'lql._ldke ‘rmuﬂ1‘,"20'l
I\F :
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Accompanying Teacher
Notes and Resources

Teachers can use these notes to facilitate classroom discussions and plan lessons around
the theme of the enclosed ‘Save lives as an engineer’ poster. These notes include:

« Suggested discussion fopics on the theme of disaster relief engineering
» Questions and challenges for students to explore

* ‘Beat the Flood’ lesson plan with student worksheets

o A list of other recommended curriculum-linked resources on this theme

The poster and accompanying teacher notes are primarily aimed ot STEM teachers, form futors,
STEM Ambassadors and those who work with secondary school aged students.

Further information and inspiration such as featured engineer profiles, quizzes, route maps,
student and parent leaflets and ‘get involved” sections for different age groups can be found
on the Tomorrow's Engineers website.

tomorrowsengineers.org.uk/savelives




Suggested classroom
discussion topics

_—~ What are the different types of natural and
human-made disasters? For example:

e

* Earhquakes, tsunamis, floods, avalanches
™ .« Hurricanes, tropical storms, tornadoes
o ¢ Volcanoes, droughts, wildfires

+ Infectious disease pandemics, chemical spillages, nuclear blasts
* Power senice disruption and blackouts, cyber threats
+ Biological weapons, civil unrest

- Can these be categorised and ordered
in different ways? For example:

¢ Natural and human-made disasters (is the division always clear?)
™™ . Risk of disaster occurring - from highest fo lowest risk.
Does it depend on the part of the world?

+ The mostimpactful fo the least impactful; for example in terms of:
s - Number of deaths
- Number of serious injuries

- Risk of disease
e - Amount of damage fo infrastructure oa, S : Eantn
e
- Number of agencies that will be involved in responding Avelanche reseve _—

- Amount of time and money it will cost to rebuild the
community/restore normal life

Ask students to think about the questions opposite
in relation to each of the different poster headings.
- Some prompts and further information for teachers

i . ts could be
__ has been included after each question. ?;::;‘“ qroall
o
- Treotthefive
— pos

For more engineering careers inspiration, visit wwwtomorrowsengineers.org.uk




Discussion topics
and challenges
for students

_o= 1. Discuss the theme you have been given with your group.
« Have students heard of these things or seen them in the news?

[~
_ +  Which natural disasters can they remember hearing about?
___* Whathas had the most impact on students when hearing how people have been affected by disasters?
2. Looking at your heading, can you think of any other ways that engineers provide assistance?
-l
Here are some additional examples for each heading that you could prompt your students fo consider and discuss:
| Search and Rescue Surviving
+ Design/electronics engineers create « Computer Aided Design (CAD)
— devices such as personal beacons fo technicians and civil engineers come
locate rescue workers in avalanches. up with femporary solufions for shelter,
—_ . . , water, waste disposal, infrastructure and
* Mechanical engineers build programmes transport, e.g. emergency mobile bridges
o that aufomatically detect people in video that can be constructed within an hour.
feeds and measures their pulse using
image analysis. * Biomedical engineers develop
— ) . smartphone-based light microscopes fo
* Robotics engineers develop drones for identiﬁ life-threatening diseases such as
g use in search and rescue missions in malaria.

areas that have lost signal.
* Electrical engineers help get power info
- temporary shelfers - vital for operating

. theatres.
-~ Restoring/rebuilding
|+ Structural engineers check that the L.
buildings still stﬂgding are sgfe undl Reducing |n1pc|c1'
oversee any stabilisation and demolition g
m—— required_ Offutum dﬁmters
. « Civil/construction engineers make sure Robotics engineers design autonomous nd
materials are used correctly (e.g. not self-controlled digging and sniffer robots fo
using salt water in concrete). They work enter places that are dangerous for humans,
= with the affected community, overseeing e.g. o stabilise a nuclear reactor.
the re-construction of roads, houses,
— schools, hospitals, water pipes, sewage

and drainage systems.

™™ |« Mechanical engineers get heafing,
venfilation, water and power systems

a— working again.

——

r

p—_

For more engineering careers inspiration, visit wwwtomorrowsengineers.org.uk

ha



(R

3. In your groups, go online and read the stories of the two engineers featured
on the poster: www.lomomowsengineers.org.uk/savelives

* Page 10 presents a list of useful websites that students could be directed
to for further research on this fopic (time permitting).

4. Imogine you're a team of engineers. What would you need fo think about
when carrying out the tasks described under your poster heading?

« Students could be prompted to think about factors such as: time; potential risks;
threats: cost: availability of resources; working with other professionals such as
aid workers, medical professionals and surveyors; local polifical situation; language
barriers; legal requirements; reassuring and involving local people;
and viability/durability of proposed solufions.

5. Can your team of engineers come up with a brand new solution
or piece of equipment/technology that would help revolutionise
the way we respond to disasters?

« This task is all about getting students fo be
creative, practical and innovative - teachers

could emphasise that these are three of the most
important skills an engineer possesses.

6. What skills and personal traits do you think
engineers working in this area might need?
* Skills and traits include:
» being creative, solution-focused,
innovative and practical
» having an enquiring mind
» ysing technology
* working in teams
* communicating ideas
* |eading projects
» managing budgets
« working out how to do things efficiently
» being resilient
* remaining calm
« identifying risks
« working within tight imescales
* coping with pressure
« communicating with people on different levels
» explaining complex technical information in a simple way

... plus many more.

The groups could present their brand new solution (and/or discussion poinfs)
fo the rest of the class.

For more engineering careers inspiration, visit www.tomorrowsengineers.org.uk




Disaster relief
engineering:
Group Tasks

-~ Themes

. Engineers find and rescue people

Using equipment such as telescopic lenses, drones and radar devices that
detect victims’ heartbeats, as well as cockroaches fitted with microphones,
which can detect sounds coming from undermeath rubble.

Engineers help people survive

. Providing immediate shelter, transport networks and getting emergency
clean water and sanitation senices working, helping fo prevent
disease outbreaks.

Engineers get things up and running

Restoring electricity and communications, crifical fo providing
humanitarian relief in affected areas.

Engineers help people rebuild their lives

Designing and making arfificial limbs, wheelchairs and other
devices to help people who have suffered serious injuries.

Training local people in building, farming and other skilled jobs,
p when there is a shortage in disaster-struck areas.

Engineers reduce the impact of future disasters

Improving warning and detection systems for tsunamis, volcanoes,
___earthquakes, typhoons and other natural disasters.

Creating apps to better co-ordinate the distribution of resources
= and relief.

__ Designing and using materials that can perform better in extreme conditions.

—— Tasks

1) Discuss the theme you have been given with your group

2) Looking at your theme, can you think of any other ways that engineers
- provide assistance?

3) Go online and read the stories of the two engineers featured on ,
the poster: www.tomorrowsengineers.org.uk/savelives ——

___ & Imagine you're a team of engineers. What would you need to mﬂ,ﬂ!
think about when carrying out the tasks described under your g discussion
- poster heading? group the
5) Can your team of engineers come up with a brand new solution or piece chosen theme
— of equipment/technology that would help revolufionise the way we of
respond fo disasters? to the rest
the class

=" & What skills and persondl traits do you think engineers working in this
area might need? S




=T Mn:f'er‘ia.’s 'T;S'Hfg
KSB Pr‘nc'{'icﬁ.l a.c+ivi+ies 'Cor-
- science and DP2T lessons
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Wheat do you need fo know?

Organiser’s notes

This activity is formed of two tasks, each of which will give students the opportunity fo explore
materials and their properties while learing about the important role engineers play in supporting
international development.

It is taken from the Beat the Flood challenge developed by Practical Action
Beat the Flood gives students the opportunity to apply their STEM skills to design, develop and test
a model of a flood-resistant house.

Preparation
« Read the instructions and do a fest run so that you are familiar with the tasks.

« Usethe discussion points linked fo the poster (listed earlier in these notes) tointroduce
and contextualise the activity.

Specific discussion points

In addifion to the more general discussion points linked to the theme of ‘disaster relief’ (which
can be found on pages 1 and 2), some specific points that could be introduced alongside this activity are:

+ Flooding affects the lives of many people around the world. How can engineers help?
« What materials are best suited o building a flood-proof home?
+ How might the choice of materials used to build a home impact on the environment?

» What fypes of engineers are involved in constructing new homes? (Structural engineers, civil engineers,
building services engineers, electrical engineers, architectural engineers and engineering geologists
are all involved).

Curriculum links

K53 Science Physics: mofion and forces

(11-14 yr olds) Physics: matter
Experimental skills and invesfigation
Analysis and evaluation
Scientific attitudes

KS3 Design & Technology ~ Technical knowledge -

(11-14 yr olds) properties of materials

For more engineering careers inspiration, visit www.tomorrowsengineers.org.uk




Engineering challenge: Beat the Flood

You are a structural :gheer working for an international development organisation, Practical Action.
You are currently based on Watu Island, an area that is prone o flooding. Your job is to fest materials and
recommend which ones are most suitable for building flood proof homes, in order fo improve living
conditions for people on the island and potentially save lives.

Background info

Each year, floods cause massive destruction, often hitting the
poorest, damaging homes and crops and killing thousands
of people. Engineers work with international development
agencies to design simple and affordable flood-resistant
housing, as well as re-building communities in a number of
other ways. As many scientists predict that climate change
will lead to an increase in adverse weather conditions in the
UK and other parts of the world, engineers are looking

at how fo develop flood-resistant communifies.

Sy
.l'.:.l

.Flqu Precbhome ;, Bangladesh

Your fask

The best materials for building flood-proof homes are those that are sirong and water-resistant.
You will need to test two things in a range of materials:

o Tensile strength (the maximum amount of stress a material can take before breaking)
» Absotbency

Your tasks are on the following pages. Once you have tested the materials and recorded your results, you
must decide which materials are most suitable for building a new home. Remember that there are other
factors o consider, such as the cost, availability and long-term durability of the materials.

Results Table
Testing materials for strength and absorbency

Material Height that the water
was absorbed to {om)

For more engineering careers inspiration, visit wwwiomorrowsengineers.org-uk
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Each group will need:

2 x stands and clamps
Sets of 10g masses

Materials for tesfing [such as cling film, plasticine, plasic bottles,
foil food trays, straws, lolly sticks, clay, aluminium foil, grass, leaves)

First set up the stands

They should be about 15cm apart and the clamps should be
facing each other.

Next prepare your materials

Measure and cut materials to a standard size of 15cm x 2Zcm _
to ensure a fair test. -

Attach your first piece of material between the two clamps.

Test the strength of different materials

Add 10g masses fo the mid-point of the material, one after
another, until the material breaks or bends. Keep repeating
with all the different materials you have selected for testing.

Record your results

Use the fable on page 7 to record the maximum mass (g] you
were able fo add to each of the different materials. Record your
observations as you go. Repeat for each of the materials.

Many different types of engineers are involved
in responding to disasters and rebuilding
communities. Engineers who construct new
buildings in disaster zones, such as civil
engineers, are in the Construction Crew. Try our
Whose Crew Are You? quiz fo find out which :
crew you're in: f 3 ]

Mﬁﬁvdkdmﬂmw e
-

ing ﬁjﬁ\/nﬁf-g‘] +u‘b‘¢
e ‘J"'"""*u focd

B. :
we..l"P sl wemen v

+n A Cesy ‘h‘ﬂ
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Each group will need:

1x stand and cdlamp

Timer

6 x 100ml glass beakers

Food colouring

Ruler

Materials for testing [same as beforel
Scissors |

First set up the stands

The clamp should be about 15¢cm high. _ ‘
¢

Next prepare your materials

Measure and cut materials fo a standard size Lige
of 15cm % 2cm to ensure a fair test.

Test the absorbency of different materials
Aftach a piece of material to the stand and damp so that it is held in a vertical position over

a glass beaker containing 25ml of coloured water. (Use water dyed with food colouring to make
it easier fo see the progress of the water being soaked up by the materials).

Start the timer as you lower the first piece of material info the water. Leave the material in the water
for 3 minutes, then remove from the water. Repeat for each of the materials you are fesfing.

Record your results

Use the table on page 7 fo record the distance (cm) the water has travelled up each of the materials,
along with any observations you have.

Once you have completed both the tensile strength fest
itask 1) and the absorbency test (task 2), decide with your

group/partner, which of the materials is best suited to
building a flood-proof home.
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In addition to the Beat the Food aclivity included in these notes,
Tomorrow's Engineers - in partnership with other organisations

- has produced several KS3 curriculum-linked activities, including
Cargo Drop, Heat Exchange and Desert Island Drinks:

A charity that uses technology to improve living conditions for people
all over the world. Visit the website for STEM challenges and case studies,
including more deailed ‘Beat the Flood' materials:

Disaster response: how do engineers save lives in the aftermath of a natural disaster?

Some fantastic KS3 and KS4 curriculum resources provide longer learning aclivifies o enhance and add
context fo the curriculum, or for use in a STEM dlub or for a STEM challenge day. Developed primarily to
engage students with STEM subjects, such as D&, ICT, science and maths, the resources give students the
opportunity fo leam by invesfigating big questions and 'thinking like an engineer. Themes include:
aftermath of a disaster, emergency shelters, tents, water and foilets, filters and solar disinfection:

Engineers can save lives - KS3 and K54 activifies encouraging students to think about the role engineer
play in providing us with healthy water supplies, flood defence and emergency communicafions:

Practical Action

Engineers Without Borders
The Red Cross

Oxfam

RedR

SARAID

For more engineering careers inspiration, visit wwwtomorrowsengineers.org.uk
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This resource was developed by the Tomorrow’s Engineers careers group.
To order or download addifional coples please visit the website, where more engineering activities,

case studies and careers resources can be found.

tomorrowsengineers.org.uk/savelives




* Artificial limbs for the injured and medicine for
diseases like Ebola

* 3D games consoles and solar powered laptops

¢ Make-up that automatically matches skin tone

e Systems fo reduce the risk of flooding

¢ Driverless vehicles and spacecraft for future tourists
* Smart fabrics with in-built digital technology

» Supercomputers that predict the effects of climate change

~and more

Work in your
favourite industry
From food, medicine and renewable energy to sport,

film ond music - scientists and engineers are
needed everywhere

Make a
difference

Earn great
money

On average, engineering apprentices
earn over double the nafional

@2/ demand

The UK needs over 2 million
new scienfists, engineers and

Help tackle some of the world’s
biggest challenges, like responding

minimum apprentice wage. fo natural disasters, improving technicians by 2022.
A cyber security and developing clean
energy sources. . \ |

/

Ay
4& ‘

Minimum Engineering
apprentice apprentice
wage wage

The average starting salary for people
with engineering and technology degrees
is 20% higher than for dll graduates.

Choose your

own route
Go fo college, .
doan
apprenticeship, APPRE
get a university NTIc
degree or ESH’P

combine all three.

UNIVERSITY
DEGREE

Have your _
pick of future £ ¢
careers == the globe

Capture tidal energy, design a
robot, discover a cure for cancer...
or do a job that doesn‘t even
exist yet!

Work in dynamic teams with
people from different backgrounds,
all over the world.

Be remembered for your
work and go down in
history for designing incredible
structures, making awe-inspiring
advancements in technology,
discovering planets or identifying
crucial genetic codes.

Confinuing with maths and scence - especially
physics — keeps your opfions open for as long
as possible for jobs in science, engineering,
technology, law, business, space,
architecture and much more.

Take our short quiz to
discover your crew and
gain careers inspiration:

thebigbangfair.co.uk/
whosecrewareyou

Find out more about careers in science,
technology, engineering and maths:
thebigbangfair.co.uk/careers

engineering: tomorrowsengineers.org.uk

' biology: rsb.org.uk/make-a-difference
chemistry: rsc.org/careers/future

physics: physics.org/careers

; maths: mathscareers.org.uk

The Bl Bang

UK Young sr.iemms & Engineers Fair

Design,
create and
innovate

Subijecis like design and technology,
arf and computing can help pave
the way to careers that
revolutionise the
way we live.

1T AR
9780997865639
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