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Introduction
Sustainable Solutions has been designed to help teachers run an
engaging one-day CREST Discovery Day activity for 11–14 year
olds on the theme of Sustainability, with funding from the Welsh
Assembly Government.
CREST is a UK award scheme for 11–19 year olds recognising
success, building skills and demonstrating personal achievement in
science, technology, engineering and maths project work.
This document, along with the accompanying resources, form a
step-by-step guide to make running Sustainable Solutions an easy
and straightforward day of activities.
If you would like your students to achieve a CREST Discovery Award
for taking part in the day, you will need to register your students.
Please visit www.crestawards.org for information about registering
online or with your CREST Local Coordinator before the event.
Alternatively, if you do not wish to register for the full CREST
Discovery Award, you can still use these activities and resources on
their own.
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Getting started
If you would like your students to achieve a CREST Discovery Award
for taking part in the day, you will need to register your students,
please visit www.crestawards.org for information about registering
online or with you CREST Local Coordinator before the event.
Sustainable Solutions has been specifically developed to meet the
CREST Discovery Award requirements. By undertaking the activity
and completing the reflective CREST Discovery Passports, your
students should be able to achieve an Award. You can find out
exactly how the day fits the Award criteria in Appendix C.

The Challenge
Sustainable Solutions is a team-based activity day with the aims of
encouraging each team to design and create a sustainable start-up
business concept linked to their community.
The whole day will be based around students being in teams. Before
you start, divide your students into teams of 6–10 pupils (max). Each
team will need the following:
• 1 x Project manager
• 1 x Artistic lead
• 6–7 x Engineer/scientist/entrepreneur
Top tips
• When considering timings, start with the end of your school day
and work backwards.
• Take into account the timings that cannot be changed – such as
lunch breaks – and schedule around them.
• Allow some leeway with your timings – sometimes things take a
little longer than expected, especially if you’re dealing with large
groups.
• Try and plan your day so that you give your students as much
time as possible for the practical activities.
• Before presentations, allow five minutes for students to clear their
tables and tidy away any equipment.
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• If you’ve got more than seven teams presenting, you may wish to
split them into two groups and send them to different rooms to
give their presentations. This will help to save time at the end of
the day.

Example schedule
Below and overleaf is an example schedule to give an idea of how
you can organise the day. You may want to create something similar
or adapt based on the number of students taking part, and your
school’s own schedule.
Activity

Description
Sustainable Solutions introduction to all
students at the start of the day. Students will
be already split into their teams. Teams to
nominate a project manager.

Introduction

If you have registered your students for a
CREST Discovery Award, explain what the
CREST Discovery Passports are for, and give
to project managers to distribute to team
members (10 minutes). Introduce CREST
Discovery Passports and CREST Discovery
Awards.
Sustainable Solutions introduction presentation
slides 1–16.

Background

Timeline Challenge – all team members to
complete a timeline of industrial and innovation
development in Wales using resources
provided.

Challenges facing
Wales

Sustainable Solutions presentation slides 17–18.
RAPID Design Thinking booklet pages 2–5.

Time required

15

mins

45

mins

50

mins

Break
Sustainable Solutions presentation slide 19.
RAPID Design Thinking booklet pages 6–7.

Start-up design

Discuss in teams the wide variety of solutions/
concepts everyone has come up with. Agree
on one idea that you will be able to explore
further in the next phase of prototyping and
teamworking.

25

mins

5

Example schedule continued

Activity

Description

Time required

In your teams, take the one solution/concept
forward, expand on it and bring it to life, see
what people think and how they might use it.

Prototyping &
teamwork

Use the ‘App Pack’, ‘Invention Pack’ and
‘Comms Pack’ as sources of inspiration,
guidance and additional extension information
on how to go about creating one of these three
different products.

120
mins

Sustainable Solutions presentation slides 20–21.
RAPID Design Thinking booklet page 8.
Create a presentation that you will present to
the rest of the group at the end of the day.
Project Manager to divide the tasks amongst
the team members.

Lunch
Teams give their 5-minute presentations.

Presentations

If you have registered for a CREST Discovery
Award, ensure that students have time to
complete their CREST Discovery passport in
order to reflect on their work, and qualify for
an Award.
Teachers provide constructive feedback about
presentations, and congratulate students on a
successful project (5 minutes).
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55

mins

Sustainable solutions
Sustainable Solutions is based around a single PowerPoint
presentation that you will run throughout the day.

Overview

There are five main sections:
1 Background
2 Challenges facing Wales
3 Start-up design
4 Prototyping & teamwork
5 Presentation skills
Background
The first section is an introduction to the Discovery Day activities.
The content explores Welsh Industry and Innovation and the
changes that have taken place over the last 200 years. We also
focus on the impact of climate change and how we might prepare
our communities for a sustainable future. The main themes for this
section are:
• Industry in Wales – predominantly mining with the exportation of
coal and carbon heavy resources until the mid-20th century.
• Unsustainable – it is now widely recognised by scientists that the
dramatic rise in the use of fossil fuels has led to the rise in global
temperatures and contributed to climate change.
• Global Challenges – what is happening to the world as a result
of climate change and what are we doing about it? Highlight
the types of responses we are developing in terms of inventions,
communications campaigns and apps.
Slide 3 resource: Timeline Challenge: print out the Timeline
Challenge for each team. They will need scissors to cut out the
timeline cards. Give them 10–15 minutes to complete. Facilitate a
whole-group discussion on the timeline, noting one or two key
points from each era, specifically focusing on the changes from
heavy industry to IT and environmental research.
Challenges facing Wales
Introduce this section on the challenges faced by Wales both now
and in the future as a result of climate change.
Slide 17 resources: RAPID Design Thinking page 2: to be
completed as a team. See Appendix B for an explanation of the
Design Thinking process.
Slide 18 resources: RAPID Design Thinking pages 3–5, to be
completed as individuals. Have spare paper available for them to
record their ideas.
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Start–up design
These next two sections are the main part of the Rapid Design
Thinking process and the one where the team’s ideas will start to
emerge and generate ideas for their start-up business. Whole group
activity: introduce the three different areas of business they can
focus on: the App, the Invention and the Communications challenge.
Talk about the examples you saw earlier in the presentation and
bring in ideas for each of the three different areas. Explain the
concept of the individual packs.
Note: It is essential that you distribute the three different resources
packs to assist students in the development of their start-up
business. The resource packs have been designed as a source of
information, inspiration and content for their own ideas. If no access
to IT equipment is available for researching a topic these packs
should give students significant guidance on how to complete their
challenge.
Slide 19 resources: RAPID Design Thinking page 6, the App Pack,
the Invention Pack and the Comms Pack.

Design

Test

Prototyping & teamwork
In this section students will have already chosen the route for the
start-up business and will spend the time researching, designing and
developing their ideas that they will present to the whole group in a
5-minute presentation at the end of the day.
Slide 20 resources: RAPID Design Thinking pages 7–8
General practical resources: paper, pens, cardboard, tape, glue,
string etc for working models.
App Pack resources: large sheets of paper, post-it notes (small
coloured paper), felt tip pens.
Invention Pack resources: wide range of craft materials.
Communications Pack resources: paper of various sizes and
colours.
Team presentations
Each team should prepare a 5-minute presentation on their chosen
start-up business. It is important to encourage all team members to
stand up with the team, even if not all speak. Teams should decide
which information they have collected is relevant and should be
included in the presentation. Other information not mentioned in
their presentation should be available for you to see afterwards.
Avoid using computer presentations unless supporting access –
school networks can be unreliable and students can waste time
on the appearance or saving/uploading, to the detriment of the
content. Teams should allow plenty of time beforehand to collate
their presentation and rehearse.
Slide 21 resources: Presenting & Pitching
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Operational notes

Tips for keeping students on track
• Adults are there as facilitators – students are encouraged to make
their own decisions and direct the project themselves.
• There are no right or wrong answers.
• Ensure you pick a Project Manager who will keep the team on
task, will be good at resolving disagreements, and will give
encouragement and advice to team members.
• Occasionally project managers should bring their teams together
to check on progress.
• Don’t give out answers too easily – direct students to where they
could find out for themselves, e.g. the internet.
• Bring all teams together during late morning to explore
collectively ‘what makes a good presentation?’
• Ensure that all students are working in a positive learning
environment and manage behaviour appropriately.
• If you have registered your students for a CREST Discovery
Award, remind them to record comments in their CREST
Discovery Passports as appropriate.
Practical activities
There are a number of different activities and resources to use
throughout the presentation:
• Timeline Challenge
• RAPID Design Thinking booklet
• The App Pack
• The Invention Pack
• The Communications Campaign Pack
Equipment and resources list for each team
For general working:
• Ideally, tables and chairs grouped together. In a hall for a large
group or single classroom for small groups
• Where possible, access to computers/iPads for research and
some of the books from the suggested reading list
• Paper for rough working.
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For start-up business concept and presentation production:
• Sticky labels to write names and roles on
• Plain and coloured paper, range of sizes and textures
• A range of stationery – scissors, pencils, pens, coloured pencils,
felt pens for poster work, rulers, glue sticks, plain paper for
planning and note-taking, brass butterfly clips, pipe cleaners,
sticky pads, Velcro etc.
• Flip chart or other large sheets of paper for posters
• If you have any free-standing display boards, one per team would
be very useful for collating/displaying the work. The board should
be situated adjacent to the team tables.
Plenary
• After the presentations, provide teams with feedback/
constructive criticism and congratulate them on their endeavours
– make sure what you say is encouraging and celebrates the
teams’ successes.
• If your students have been registered for CREST Discovery
Awards, make sure you allow time for students to complete their
CREST Discovery Passports – 10–15 minutes at the end of the day.
• Schools may decide to make this challenge competitive and
award prizes.
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After the day
Teacher’s guidance
Celebrate your students’ achievements!
Have a discussion with the other teachers/adults supporting you
about the students’ engagement and their contribution to their
team’s effort, based on observations during the event.
Achieving a CREST Discovery Award
If your students are aiming for a CREST Discovery Award, you will
have been following the Teacher Guidance in Appendix C (pages
16–17), using the assessment criteria to observe their progress
throughout the project.
So what should you do next? If you are unsure if an individual
student should receive a CREST Discovery Award, review their
CREST Discovery Passport and consider whether they have met the
assessment criteria (it is not intended that teachers review all CREST
Discovery Passports after the event).
Register your students' names on the www.crestawards.org
website, in order to arrange certificates.
If you have enjoyed the day:
• Make CREST Discovery days an annual event!
• CREST Discovery Award provides an ideal introduction to more
conventional CREST project work.
• Encourage your STEM colleagues and students to engage in
CREST Bronze projects.
To get some free ideas, see www.crestawards.org
• Your students can become free members of the CREST Alumni
Network. They can register at
www.britishscienceassociation.org/crestalumni to receive a
regular newsletter with information about CREST and other STEM
competitions, events and opportunities across the UK.
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Appendix A: Team challenge
briefing
Copies of this sheet can be printed from the separate pdf file
supplied

Team challenge briefing
Aim

Your team is asked to create a concept for a sustainable start-up
business that will benefit your local community in the future.
Research the effect of climate change and how this might affect
your community in the future. Take note of the solutions that are
already in operation in the fight against climate change. You can
use books or the internet for your research.
You must work together as a team to:
• Produce a final concept for a start-up business. The business
must be either an App, an Invention or a Communications
Campaign.
• Write and deliver a 5-minute presentation with all team
members being involved.
You should think about:
• Using the individual strengths of your team members
• How you will research the information you will need
• How your team will cooperate with each other to complete the
challenge.
Project manager role
One person will be selected to take on the role of Project
Manager. This role is to oversee the entire project and make sure
that all team members work together and share information. They
will also take responsibility for meeting team deadlines.

Key tasks of the Project Manager are:
• Attend project manager briefing.
• Manage your team members to the best of their capabilities.
• Resolve disagreements.
• Give encouragement and advice to team members.
• Make key decisions about the project.
• Ensure there is an even distribution of workload – reassign
team members where necessary.
• Maintain the high standard of work produced by your team.
• Take the opinions of all team members into consideration.
• Assign team members into specific role responsibilities, where
necessary.
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Appendix B: What is RAPID
Design Thinking?
Aim

This information surrounding RAPID design thinking gives you a
background to the process, and may help you to support your
students throughout the day. RAPID Design aims to give students
access to design thinking tools while avoiding some of the
challenging jargon that is part of more corporate design thinking
frameworks.
RAPID stands for:
Reveal

Alternatives

Prototype

Iterate

Develop

RAPID Design Thinking is a relatively fast and simple way to
design something with (or without) technology. It consists of five
phases with three short activities in each phase.
Reveal
What is the point of design? At its most basic, it is to create a
solution to a problem. So, where do we find problems worth
solving? We must reveal them!
Context – A chance to decide on an issue or situation that you’re
passionate about! Learn as much as you can about it by researching
and talking to people.
Download – You’ve researched your context but how do you share
what you know as a team? It’s easier to work with ideas, themes and
concepts when we can touch them. Let’s 'download' what you know
onto paper!
Challenge – Can you flip problems into a challenge question that
will guide a design project?
Alternatives
Brainstorm – We have the challenge question as our goal; we need
to come up with a solution to answer it. In fact, many alternative
solutions. We’re going to brainstorm as many different ideas
as possible – big, wild, far-out ideas! – to try and find the most
innovative yet achievable idea to work on.
Combine – We have lots of different ideas. Let’s see if there are any
connections. Sometimes, two okay ideas can combine together to
make one great idea!
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Eagle eye – It’s time to engage our own 'eagle eye' in some critical
and forward thinking. The aim is to consider our time and resources
and decide which idea to take forward while leaving the rest on the
drawing board.
Prototype
Storyboard – Create a storyboard of what your innovation will do.
Show how people will interact with it or how it will interact with the
environment.
Model – Create a model of your device. It doesn’t have to 'work' but
to allow someone to roleplay the steps of using it. Use whatever bits
and pieces are available: pens, pencils, paper, cardboard, straws,
tape, etc.
Wireframe – If your innovation is only on a screen, such as a website
or mobile app, draw sketches of the pages that will be shown to the
user. This part of user interface design is called wireframing.

Design

Iterate
Test – Test the prototype with users while observing and asking
questions. Continual feedback will become very useful in improving
your innovative design.
Feedback – Ask testers to give feedback by answering your
prepared questions and giving general comments and opinions.

Test

Improve – Look at your testing and the feedback. What went well?
What didn’t? What changes can you make to the prototype?
Develop
Plan – Create a plan to define each team member’s role and work
out the resources you'll be needing to complete your project.
Learn – It doesn’t matter how old you are or how much experience
you have, there’s always more to learn! It’s time to decide what the
team needs to learn to be able to develop this project.
Timeline – Make sure you know the important dates for your
project. Work out times to meet and follow the progress of your
development.
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Appendix C: CREST Discovery
Award
If you have registered your students for a CREST Discovery Award,
you will be recognising the skills that students will gain through
participation in the day. To help with this, your CREST Local
Coordinator will give you a CREST Discovery Passport for each
student to complete.

Teacher’s guidance

Teachers should observe students individually throughout the
day and record any information which could be used to provide
evidence of students meeting the following assessment criteria.
Self-management
Readiness to accept responsibility, flexibility, effective time
management, motivation to improve own performance, confidence
when tackling tasks.
Team-working
Respecting others’ work and views, working collaboratively,
negotiating/persuading, contributing positively to discussions.
Problem-solving
Analysing facts and circumstances in order to apply creative
(imaginative) approaches in developing realistic, innovative and
original solutions.
Research
Acquiring new knowledge relevant to the task and applying it
appropriately.
Communication
Following written and verbal instructions (the brief), talking
and listening to other team members, producing a structured
presentation which relates to the original brief and which reflects
the creativity applied by the group during the day.
Reflective practice
The ability to recognise: what knowledge and skills have been
gained, where they could have worked more effectively, where they
achieved/exceeded expectations.
Please note: If you do not wish to register for the full CREST
Discovery Award you can still use these activities and resources
on their own. Full registration means you will receive copies of
the CREST Discovery Passport and individual certificates for the
students.
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CREST Discovery Passport

This is primarily intended as a self-reflection tool for students. Each
student is assessed as an individual even when working within a
team. Teachers should remind students at regular intervals to add
comments to their own Passports.
The Passports should be collected at the end of the day and may be
used to confirm (or not) if a student has met the assessment criteria.
This should only be needed if teachers have any concerns about the
performance of particular individuals.
It is not intended that teachers must review all CREST Discovery
Passports after the event. If the student has met the assessment
criteria, they can receive a CREST Discovery Award. Register these
students on www.crestawards.org to order certificates.
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Appendix D: FAQ
• Do I have to do a CREST Discovery Award?
Whether you would like to register your students for a CREST
Discovery Award, or deliver the activity on its own.
• How many students can take part?
Students will work in teams to design their business start-up project,
and it is recommended that a team has 6–10 students. As long as
you provide sufficient supervision for the students a Discovery Day
can cater for a whole year group or single class.
• How many adults will be needed to supervise the activity?
Adults will give role briefings, supervise activities and provide
constructive feedback at the end of the Challenge.
• Can STEM Ambassadors help out?
You can invite STEM Ambassadors to give you extra support and
provide students with a view of the project process in industry
(www.stemnet.org.uk).
• When do I hold the event?
Don’t forget to plan the date and tell everyone well in advance. That
way you can avoid other events conflicting with yours and get more
support across the school.
• Where do I hold it?
The location will depend on how many students are taking part,
but as a general guide using the school hall would be useful. How
much space you will need and which rooms will need to be booked
will depend on the number of students participating in the day’s
activities.
• How long will it take?
The timings – begin by establishing your desired finish time, work
backwards from there and break down the day into timed sections
(see the example timetable on pages 5–6 to get an idea of timings).
• What consumables and resources will you need?
These should be sourced in advance of the day (see the equipment
list on pages 9–10).
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Team challenge briefing
Aim

Your team is asked to create a concept for a sustainable start-up
business that will benefit your local community in the future.
Research the effect of climate change and how this might affect
your community in the future. Take note of the solutions that are
already in operation in the fight against climate change. You can
use books or the internet for your research.
You must work together as a team to:
• Produce a final concept for a start-up business. The business
must be either an App, an Invention or a Communications
Campaign.
• Write and deliver a 5-minute presentation with all team
members being involved.
You should think about:
• Using the individual strengths of your team members
• How you will research the information you will need
• How your team will cooperate with each other to complete the
challenge.
Project manager role
One person will be selected to take on the role of Project
Manager. This role is to oversee the entire project and make sure
that all team members work together and share information. They
will also take responsibility for meeting team deadlines.

Key tasks of the Project Manager are:
• Attend project manager briefing.
• Manage your team members to the best of their capabilities.
• Resolve disagreements.
• Give encouragement and advice to team members.
• Make key decisions about the project.
• Ensure there is an even distribution of workload – reassign
team members where necessary.
• Maintain the high standard of work produced by your team.
• Take the opinions of all team members into consideration.
• Assign team members into specific role responsibilities, where
necessary.

Industry and Innovation timeline 1800–1900

1900
1890s Coal mining increases in South Wales
and Cardiﬀ becomes the busiest port in the
world

1887 Sherlock Holmes makes his debut as a
detective

1856	
  Hen Wlad Fy Nhadau (Land of my Fathers)
adopted as the Welsh national anthem

1850

1840s	
  Coal mining begins in the South Wales
valleys	
  

1820 Antarctica was discovered

1760–1820/40	
  Industrial Revolution

1800

Industry and Innovation timeline 1900–2000

2000

1999 Millennium Stadium opens in Cardiﬀ: cost £121M,
seats 74,500, fully retractable roof
1992 Kyoto Protocol – International treaty committing
parties to reduce greenhouse gases emissions, 192
countries
1989 Internet was invented by Tim Berners-Lee
1988 Intergovernmental Panel on Climate
Change (IPCC) established

1984–85 Miners’ Strike

1969 First moon landing

Heavy industry production falls
dramatically after 1st and 2nd World Wars

1950

1939–1945 Second World War

1926 First TV invented

1914–1918 First World War

1900

Timeline 2000 – the future

2016 Zika Virus outbreak

2015 Climate Change deal reached by about 200
countries in Paris IPCC

2014 NATO brings the largest ever gathering of
world leaders to Wales

2014 Ebola Virus outbreak

2013 Nelson Mandela dies

2007 Apple iPhone launched

2006 Queen opens National Assembly
Senedd building in Cardiﬀ Bay

2003 SARS epidemic in China

2000 Human Genome deciphered

?
Richard Trevithick’s steam
locomotive carries 10 tons of
iron, five wagons and 70 people
10 miles from Penydarren
ironworks, Merthyr Tydfil to
Abercynon in the world’s first
powered railway journey.

?
National Health Service founded
under Health Minister, Aneurin
Bevan.

?
The Abbey Works steelworks at
Port Talbot are opened,
becoming the largest steelworks
in Europe, employing 18,000 in
the 1960s.

?
Bloodhound SSC announced.
Partnership with Swansea
University and their FLITE
aerodynamics design system.

?
Based in Carmarthenshire,
Biopharm become Europe’s
leading supplier of medical
grade leeches.

?
Last deep mine in Wales closed.
Tower Colliery in Hirwaun,
Rhondda Cynon Taﬀ.

?

Hoover opens its factory in
Merthyr Tydfil to build washing
machines. The factory closes in
2009.

?

Dinorwig Hydroelectric Power
Station commissioned in North
Wales. Still operational today.

?

Dr Lyn Evans, a Welsh scientist
in charge of the Large Hadron
Collider (LHC) which aims to
recreate the conditions of the
Big Bang, shows a great Welsh
contribution to science and
technology.

?

World’s second largest oﬀshore
wind farm, Gwynt y Môr, opened
in North Wales.

?
Sir Martin Evans wins the Nobel
Prize for Physiology or Medicine
for his research into stem cells.

?
Donald Davies devised the idea
of information packet switching,
which lies behind the Internet.

?
Alzheimer's breakthrough –
jointly led by Cardiﬀ University
– the largest study of its kind
explores the relationship
between genetics and lifestyle
in the development of the
disease.

?
Great Western Railway joined
with South Wales when Brunel’s
Chepstow Bridge opened.

?

Brecon Beacons National Park
awarded International Dark Sky
Reserve silver award. First area
of its kind in Wales.

?

The first million-pound cheque
was signed at the Coal
Exchange in Mount Stuart
Square in Cardiﬀ Docks.

?

?
William R. Grove invents the
fuel cell, a device that produced
an electric current from
hydrogen and oxygen reacting
on platinum electrodes.

?

The largest number of men
ever to work in the Welsh coal
mines was 271,000 in 620
mines and 122 shipping
companies.

?
Sony begins production of the
Raspberry Pi computer at
its UK Technology Centre in
Bridgend. Within a year it has
made a million of them.

Wales’ largest Energy Recovery
Facility (ERF) opens in Cardiﬀ.
It diverts 95% of non-recyclable
waste away from landfill and
generates 30MW of electricity,
enough to power 50,000
homes.

1920s

1852

1909

1839

1804
Great Western Railway joined
with South Wales when Brunel’s
Chepstow Bridge opened.

The first million-pound cheque
was signed at the Coal
Exchange in Mount Stuart
Square in Cardiﬀ Docks.

The largest number of men
ever to work in the Welsh coal
mines was 271,000 in 620
mines and 122 shipping
companies.

William R. Grove invents the
fuel cell, a device that produced
an electric current from
hydrogen and oxygen reacting
on platinum electrodes.

1984

Richard Trevithick’s steam
locomotive carries 10 tons of
iron, five wagons and 70 people
10 miles from Penydarren
ironworks, Merthyr Tydfil to
Abercynon in the world’s first
powered railway journey.

1958

1948

1951

1948

Dinorwig Hydroelectric Power
Station commissioned in North
Wales. Still operational today.

The Abbey Works steelworks at
Port Talbot are opened,
becoming the largest steelworks
in Europe, employing 18,000 in
the 1960s.

Donald Davies devised the idea
of information packet switching,
which lies behind the Internet.

National Health Service founded
under Health Minister, Aneurin
Bevan.

Hoover opens its factory in
Merthyr Tydfil to build washing
machines. The factory closes in
2009.

2007
Sir Martin Evans wins the Nobel
Prize for Physiology or Medicine
for his research into stem cells.

2012
Sony begins production of the
Raspberry Pi computer at
its UK Technology Centre in
Bridgend. Within a year it has
made a million of them.

2008
Bloodhound SSC announced.
Partnership with Swansea
University and their FLITE
aerodynamics design system.

2013
Based in Carmarthenshire,
Biopharm become Europe’s
leading supplier of medical
grade leeches.

disease.

Alzheimer's breakthrough –
jointly led by Cardiﬀ University
– the largest study of its kind
explores the relationship
between genetics and lifestyle
in the development of the

2013

Last deep mine in Wales closed.
Tower Colliery in Hirwaun,
Rhondda Cynon Taﬀ.

2008

homes.

Wales’ largest Energy Recovery
Facility (ERF) opens in Cardiﬀ.
It diverts 95% of non-recyclable
waste away from landfill and
generates 30MW of electricity,
enough to power 50,000

2014

Dr Lyn Evans, a Welsh scientist
in charge of the Large Hadron
Collider (LHC) which aims to
recreate the conditions of the
Big Bang, shows a great Welsh
contribution to science and
technology.

2009

World’s second largest oﬀshore
wind farm, Gwynt y Môr, opened
in North Wales.

2015

Brecon Beacons National Park
awarded International Dark Sky
Reserve silver award. First area
of its kind in Wales.

2012

Invention/product
pack
Aim

To create an invention or product that will help your community
become more sustainable in the future.
What have you done so far?
Designing an invention involves a number of different steps. You
have completed a number of these in the RAPID Design Thinking
booklet.
Using this you have:
• Identified a problem to solve.
• Researched ideas or gathered information to help you solve
the problem.
• Sketched and written down several ideas that satisfy your
requirements.
• Selected and developed the idea that your team thinks will
best solve the problem.
What next?
Now you need to turn those thoughts and ideas into a real
invention or product. Inventions are original applications of
technology which solve a problem.
You are asked to apply your knowledge of science to make an
invention that has a practical application. Your invention may be
a new device, method or process that has not existed before, or
you may choose to look at an existing device and improve it.
Follow the steps on the next page to structure the design and
development phase of your invention.

1

Design & development
What are your goals?

What will your invention/
product do?

How will it function?

Is there anything else like this
already?
No

Are you 'reinventing
the wheel'?

Yes

How can it be improved?
How will yours be different?

Who is the invention for?

Who is the target audience?

Who will invest in it?
How can you do market
research?

Storyboard

What resources will you
need?

Prototyping & creation

How can you brand/
trademark it? How long
might it take?
User testing & feedback: is it
effective?
No

How can you
improve it?

2

Yes

Invention
launch!

How will you update
it? What would further
steps be for the future?

Prototyping & creation
Concept design
Create a sketch of what you see the invention or product looking
like, adding as many details and notes as you can.
User interface
How is the target audience going to use the invention or product?
How will people know what to do to use it, install it or make it
work?
Rapid prototyping
Make a model of your invention using simple materials provided.
Testing
Does your model solve your problem? Does it create any
problems? Can you refine it and make it better?
Evaluating
Do you need to consider any modifications that could be made
to improve your model, how the user interacts with it and how
effective it is?
Revising
Revise your invention depending on the testing phase.
Risks
Identify any risks to yourself and others during the making and
using of the model.
Budget
Can you stick within a project management budget and schedule
for your invention?

Design

Test

3

Materials for prototyping

Corrugated card
Easily available. Good for
large-scale models but not
easy to fold.

Polystyrene foam
Good for shaping.
Lightweight and glues well.
Foamboard
Clean and crisp models. Can
be cut with a knife.

© tommk / 123rf.com

© Evgeniya Kramar / 123rf.com

Paper and card
Easy to cut and fold.
Paper not as rigid as card.

Wire and straws
Good for representing piping
and tubing. Wire easily bent
into complex shapes.
Polymorph
Can be reused. Easy to shape
by hand or by using moulds.
Can be painted.
Miscellaneous
Scissors, glue, sellotape.
string, bluetac, paperclips,
brass fasteners etc.
4

© Arina Zaiachin / 123rf.com

Balsa and jelutong
Can be cut into multiple
different shapes in a school
workshop. Sanding gives
smooth finish.

Invention/product examples
Infrastructure
Eco-towns
A government-sponsored initative started in 2007 to build new
towns in England intended to achieve exemplary standards of
sustainability. The key features of an eco-town:
• Places with a distinct identity but good links to surrounding
towns and cities in terms of jobs, transport and services.
• Zero carbon emissions overall.
• Be an exemplar in at least one
area of environmental technology.
• A good range of facilities.
• A delivery organisation to manage
the town and its development and
provide support for people,
businesses and community services.
Find out more

www.gizmag.com/north-west-bicester-eco-town/36764/

Urban forests
Forests located in cities that are an important part of urban green
infrastructure systems.
Urban forestry is now established as a key focus of forestry policy
and management in Britain. The need for viable responses to the
pressures of climate change is a problem where urban forestry
can make an important and positive contribution.
Benefits include improved air quality, reduction of pollution,
increased opportunities for wildlife, recreation purposes and
social wellbeing.
Find out more
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www.forestry.gov.uk/fr/urbanforestryandsociety
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Invention/product examples
Infrastructure
Living roofs & green walls
A green wall or living roof is a surface of a building that
is covered with vegetation, planted over a waterproofing
membrane. It may also include additional layers such as a root
barrier and drainage and irrigation systems.
The benefits are numerous:
• Insulation and temperature
regulation
• Reduced runoff of water
• Aesthetically pleasing
• Increased biodiversity and
opportunity for wildlife
• Protection of building surfaces
• Absorption of carbon dioxide
• Can be used for ‘urban agriculture’.
Find out more

http://livingroofs.org/

Triple-glazed windows
Maximises the sun's rays for optimum heat retention and warmth.
It can also help with sound insulation and reduce condensation
that can affect the inside of buildings.
Find out more

www.thegreenage.co.uk/triple-glazing-is-it-worth-it/

Motion-sense lighting
Reduces energy demand as lights automatically switch off when
the room is empty.
Find out more

http://challengeforsustainability.org/toolkit/energy-efficiency/motionsensors/

Rainwater harvesting
The accumulation and deposition of rainwater for reuse on-site,
rather than allowing it to run off.
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Invention/product examples
Transport
Bike share schemes
Many examples exist, such as the
famous ‘Boris Bikes’ (Santander
Cycles) in London, that encourage
individuals to travel sustainably
and take a healthy route to work.
As well as reducing carbon
emissions and reducing pollution,
it also eases congestion on the roads.

Find out more

www.economist.com/blogs/economist-explains/2013/10/economistexplains-14
https://tfl.gov.uk/modes/cycling/santander-cycles

Electric cars
Propelled by electric motors, using electrical energy stored in
rechargeable batteries, offering low running costs for the user
and less pollution for the environment.
A long-term extension to the UK Government's ‘Plug-in Car Grant’
(PiCG) has been announced, guaranteeing the project until 2018.
More than 100,000 motorists over the course of the next couple
of years are expected to benefit from the £400 million fund.
Find out more
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www.nextgreencar.com/electric-cars/
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Invention/product examples
Energy

Wind

Biodiesel

Hydroelectric

Solar
Geothermal

Recycling

Reusable plastic bags charge A recent change where individuals
have to pay 5p per plastic bag may help to reduce waste.

www.independent.co.uk/news/business/
news/plastic-bags-worth-27m-stolen-fromsupermarkets-since-5p-charge-a6814061.html
Find out more
www.gov.uk/government/publications/singleuse-plastic-carrier-bags-why-were-introducingthe-charge/carrier-bags-why-theres-a-5p-charge

Household

Smart Plug An easy-to-use device that allows you to monitor
and control your home’s electronic devices by connecting via a
wireless device such as a smartphone.
Energy-saving light bulbs Use up to 90%
less electricity than traditional bulbs but
produce the same amount of light.
Find out more
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www.energysavingsecrets.co.uk/howdo-energy-saving-light-bulbs-work.html
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Bag for life Individuals can buy for a ‘bag for life’ that is strong
and will last a long time. Typically, you pay for these once, and
can return them for a free replacement when they wear out. This
aims to reduce the demand for plastic bags.

Target audience
MP3 player
You have investigated various inventions to identify their purpose
and key features. But who are they designed for? In other words,
who is the target audience?
Let’s think about the MP3 player. Who is the target audience? Is it
just one type of person that can use it?
When designers think about who is going to use the app,
they develop what is called a ‘persona’. This describes users in
personal ways, so a product team can visualise the users as they
create a digital product for them.

Who – Josh, Jean, Jayne or John?

Jean
© Wavebreak Media Ltd / 123rf.com

© Serhii Kucher / 123rf.com

Josh

• 20-year-old art student.
• Plays guitar in a college
band.
• Regular Facebook user.
• Loves technology
generally.

John
© Cathy Yeulet / 123rf.com

© citalliance / 123rf.com

Jayne

• 70-year-old retired
teacher.
• Walks her dogs.
• Enjoys reading novels.
• Travels regularly to see
family & friends.

• 30-year-old scientist.
• Keen runner & gym user.
• Has a laptop &
smartphone.
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• 50-year-old sales
executive.
• Spends three nights a
week in hotels.
• Uses lots of planes &
trains.

• What is their age, sex, job,
salary?
• Where do they live?
• What type of home do
they have, and what is
their family life like?
• What education have they
had?
• How much free time do
they have?

?

• What are their leisure
interests?
• What do they read?
• What are their general
attitudes and behaviours?
• What is their big life goal?

• What do they want from
our invention/product?
• What will interest them?
• How will it help them
achieve their goals/needs?

?
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• Do they use any digital
products?
• Do they use a PC/laptop?
If so where?
• Do they use the internet?
• How much time do they
spend on the internet?
• What sites do they use
most frequently?

© Roberto Scandola / 123rf.com

Who is it for?

Storyboard
Create a storyboard to show how your invention might be used
in different places by different people.
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Marketing top tips
Branding
Because it can take more than five impressions for an individual
to recognise a brand or specific marketing message, follow the
Three Cs for marketing messages:
Clear – What is the message and the offer of your invention?
Must be clear and not filled with confusing words or phrases.
Compelling – Interesting, relevant, topical, important to your
audience.
Consistent – Regardless of channel, the message must be the
same.
You could:
• Design a logo for your invention.
• Design packaging (if applicable).
• Think of a snappy strapline/motto.
• Design an advert for your invention.
Market research
Market research is the systematic and objective collection and
analysis of data about your target market, with the goal of an
increased understanding of them. Through the market research
process, you can take data and create useful information to guide
your business decisions.
Market research is not an activity conducted only once; it is an
ongoing study, and can be used to improve your invention.
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Market research
Invention market research questionnaire
Market research is very important, especially at an early stage in
the design and development process.
Conduct at least three market research interviews using the
questionnaire below, and use the data and feedback you get.
• On a scale of 1–5, how would you rate the objectives of the
invention?
Unclear

1q

2q

3q

4q

5q

Clear

• On a scale of 1–5, how would you rate the effectiveness of the
invention?
Terrible

1q

2q

3q

4q

5q

Great

• On a scale of 1–5, how would you rate the function & features
of the invention?
Terrible

1q

2q

3q

• Would you use this invention?

4q

Yes q

5q

Great

No q

• Who would you recommend the invention be marketed to?

• Any other comments about the invention?
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Market research
Invention market research questionnaire
Market research is very important, especially at an early stage in
the design and development process.
Conduct at least three market research interviews using the
questionnaire below, and use the data and feedback you get.
• On a scale of 1–5, how would you rate the objectives of the
invention?
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Clear
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• On a scale of 1–5, how would you rate the function & features
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1q

2q

3q

• Would you use this invention?

4q

Yes q

5q
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No q

• Who would you recommend the invention be marketed to?

• Any other comments about the invention?
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Market research
Invention market research questionnaire
Market research is very important, especially at an early stage in
the design and development process.
Conduct at least three market research interviews using the
questionnaire below, and use the data and feedback you get.
• On a scale of 1–5, how would you rate the objectives of the
invention?
Unclear

1q

2q

3q

4q

5q

Clear

• On a scale of 1–5, how would you rate the effectiveness of the
invention?
Terrible

1q

2q

3q

4q

5q

Great

• On a scale of 1–5, how would you rate the function & features
of the invention?
Terrible

1q

2q

3q

• Would you use this invention?

4q

Yes q

5q

Great

No q

• Who would you recommend the invention be marketed to?

• Any other comments about the invention?
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Communications
campaign pack
Aim

To develop a communications campaign that has clear,
measurable objectives, that will help your community become
more sustainable in the future.
What have you done so far?
Designing a communications campaign involves a number of
different steps. You have completed a number of these in the
RAPID Design Thinking booklet.
Using this you have:
• Identified a problem to solve.
• Researched ideas or gathered information to help you solve
the problem.
• Sketched and written down several ideas that satisfy your
requirements.
• Selected and developed the idea that your team thinks will
best solve the problem.
What next?
Now you need to turn those thoughts and ideas into a real
communications campaign. Communications campaigns may aim
to influence or inspire a change in the public’s behaviour or ask
them to do something.
You are asked to apply your knowledge of science and the media
to make a communications campaign. This may be completely
new or you may choose to look at an existing campaign that you
would like to improve.
Follow the steps on the next page to structure the design and
development phase of your campaign.

1

Design & development
What are the campaign's
aims? How will it function?

How will your communications
campaign work?

Is there anything else like this
already?
No

Are you 'reinventing
the wheel'?

Yes

How can it be improved?
How will yours be different?

Who is the target of the
campaign? How will you
promote it/who will invest in it?
How can you do market
research?

Who is the target audience?

Storyboard

How will the campaign
be spread?

Campaign creation

How can you brand/
trademark it?

User testing & feedback: is it
effective?
No

How can you
improve it?

2

Yes

Campaign
launch!

How will you update
it? What would further
steps be for the future?

Comms campaign examples
Earth Day
Earth Day is an annual event, celebrated on 22 April, on which
day events worldwide are held to demonstrate support for
environmental protection. Their network includes over 22,000
partners in 192 countries.
Their main campaigns focus on green schools, endangered
species, reforestation, climate change and increased conversation
with policy makers; with the main goal aiming to encourage
people to take action.
They aim to achieve this through various methods including calls
to action, blog posts and social media promotion.
Find out more

www.earthday.org

action/2015
A global movement for change that gathered more than 2,200
organisations around the globe. With 31 million campaign actions
taken in 157 countries, action/2015 was a massive movement to
demand world leaders do their part to tackle the most pressing
issues of our time.
The campaign gathered support from many high-profile
celebrities including Ed Miliband, Matt Damon, Ben Affleck, Hugh
Jackman, Bill and Melinda Gates, and Richard Branson.
Using famous faces to promote their campaign helped push it
into the public eye and generate mass support, and success.
Find out more

3

http://action2015.org/

Attempts to acknowledge copyright have been made. Please contact us if you would like to
discuss the use of your images.

Comms campaign examples
Vesta’s Acts on Facts
Danish wind power company Vestas chose to tackle the issue of
unpopularity of wind turbines (a clean energy initiative) with a
dedicated awareness-raising lobbying social media project.
Act on Facts aimed to educate and inform people about wind
power and its social and economic potential. The campaign used
the hashtag #ActOnFacts to encourage people to share their
thoughts and show their support for wind energy on social media

4
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Methods & channels of
marketing
Content creation
The main elements of a communications campaign brief should
include:
• Background information
• The core message
• Campaign objectives
• Relevant or supporting research
• Competitive information (who the competitors are, how they
are perceived)
• The target media and method of promotion.
Communications plan
Marketing is all around us and we are influenced by it every day
and in the vast majority of decisions we make.
Marketing professionals have to be proficient not only in
traditional media like television, radio, print and direct mail, but
also in evolving digital platforms like email marketing, webbased advertising, multiple social media sites, mobile and viral
marketing.
The key to rolling out an effective campaign across multiple
platforms is an integrated communications plan.
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Target audience
MP3 player
You have investigated various communications campaigns
to identify their purpose and key features. But who are they
designed for? In other words, who is the target audience?
Let’s think about the MP3 player. Who is the target audience? Is it
just one type of person that can use it?
When designers think about who is going to use the app,
they develop what is called a ‘persona’. This describes users in
personal ways, so a product team can visualise the users as they
create a digital product for them.

Who – Josh, Jean, Jayne or John?

Jean
© Wavebreak Media Ltd / 123rf.com

© Serhii Kucher / 123rf.com

Josh

• 20-year-old art student.
• Plays guitar in a college
band.
• Regular Facebook user.
• Loves technology
generally.

John
© Cathy Yeulet / 123rf.com

© citalliance / 123rf.com

Jayne

• 70-year-old retired
teacher.
• Walks her dogs.
• Enjoys reading novels.
• Travels regularly to see
family & friends.

• 30-year-old scientist.
• Keen runner & gym user.
• Has a laptop &
smartphone.
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• 50-year-old sales
executive.
• Spends three nights a
week in hotels.
• Uses lots of planes &
trains.

Who is it for?

• What is their age, sex, job,
salary?
• Where do they live?
• What type of home do
they have, and what is
their family life like?
• What education have they
had?
• How much free time do
they have?

?

• What are their leisure
interests?
• What are their general
attitudes and behaviours?
• What is their big life goal?

?
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• How do they like being
communicated to?
• Which newspapers or
magazines do they read?
• Which websites do they
visit regularly?
• Which channels are they
using?
• Where should
you promote your
campaign for maximum
effectiveness?

© Roberto Scandola / 123rf.com

The first step in developing a communications plan is to
determine who you want the campaign to reach, and to identify
the best communication channels to reach them.

Storyboard
Create a storyboard to show some example messages of your
communications campaign.

8

Forms of messaging
Adverts: magazines and newspapers
Press and PR: write press release for radio and TV adverts

Outdoor advertising: billboards, bus adverts, banners, phone
boxes, displays, flyers and posters, web/online promotions

9
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Forms of messaging
Social media: Facebook, Twitter, Instagram, memes, using
hashtags

Outdoor stunts and protests

10

Attempts to acknowledge copyright have been made. Please contact us if you would like to
discuss the use of your images.

Costings
Your budget for the communications campaign is £3,000.
When planning your campaign remember to make sure you can
afford everything you need as well as want!

Item

11

Quantity

Cost

Total

Billboards

£210

£

Bus adverts

£120 for six weeks

£

Banners

£198

£

Phone boxes

£120

£

Bus shelters

£246

£

A4 advert

£50 (one-off artwork) + £195

£

A6 advert

£50 (one-off artwork) + £103

£

A3 posters

£7.50 each (minimum order 100)

£

A4 posters

£4 each (minimum order 100)

£

500 flyers

£80

£

1,000 flyers

£95

£

Sandwich boards

£126

£

Outdoor stunts

Free to £150 for half-day actor

£

Social media

Free

£

Grand total

£

- What could be improved?

! Ideas

+ What worked?

? Questions...

The Testing: Build and test your chosen solution

RAPID Design Thinking

Sustainable solutions

Fuel shortages

Shrinking reservoirs

Droughts

Storms

Rising sea levels

Flooding

q
q
q
q
q

Pests / disease

Food shortages

Heatwaves

Declining groundwater levels

Desiccating soils
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The Impact: Think of possible places and people within your
community that might be affected by the problems caused
by climate change:

q
q
q
q
q
q

The Challenges: Which of the following problems might be
an issue in your local area, as a result of climate change?
Pick up either the Invention, App or Communications Pack,
and develop your idea further:

The Prototype: Build and test your chosen solution.
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In the next 15 years my community will have a problem with:

Sketch the team’s ‘big idea’ and note details:
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The Problem: Pick a challenge that your business will be
trying to help.

The Way Forward: As a team, reflect on all the solutions and
develop one idea to be taken forward as a team.
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Write our your problem statement:

The Ideas: Sketch 5 ways to solve your problem and meet
your community’s needs. It could be an invention, an app or
a communications campaign.

The Solution: Communicate one of your solutions with your
partner and capture their feedback:
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