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Introduction
This guide provides the information you need to run an Enrich
my Classroom Discovery Day for 11-14 year olds. The activities are
suitable to run with one class, a science club, or with a whole year
group.
The aim of the day is for students to learn about a range of different
science, engineering and technology topics through group work,
interactive activities, and a challenge that asks them to consider
how they can enrich their experience in the classroom.
In the first part of the day students will investigate a variety of
topics, including coding, nanotechnology, ergonomics, magnetism
and electricity. They will be introduced to the science behind these
topics, and discover more about how they are used in school today.
The second part of the day sees students working in teams to
develop new ways to enrich the classroom using the ideas from the
workshops. This could mean designing an app, finding a new way to
use nanotechnology, or using ergonomics to design a new type of
classroom.
URENCO has teamed up with the British Science Association to
sponsor this resource as it forms a key part of the Richie education
programme, which focuses on nurturing an interest in science,
technology, engineering and maths (STEM) subjects. You can find
out more about Richie, including the various teaching resources,
quizzes and games at www.learnwithrichie.com
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Discovery Day Award
Enrich My Classroom has been designed, with funding from
URENCO, to help teachers run an engaging one-day CREST
Discovery Day activity for 11–14 year olds on the theme of research,
design and engineering.
This document, along with the accompanying resources, form a
step-by-step guide to make running ‘Enrich My Classroom’ clear and
easy.
CREST is a UK award scheme for 11–19 year olds recognising
success, building skills and demonstrating personal achievement in
STEM project work.
If you would like your students to achieve a CREST Discovery Award
for taking part in the day, you will need to register them; 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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About the day
Context

The focus of the Discovery Day is enrichment. Enrichment occurs
when you take something and make a change or addition that will
improve it.
There are many applications and uses of enrichment around us. For
example, enrichment can describe a scientific process used in the
nuclear industry. URENCO are an example of a company in this field;
they enrich uranium so it becomes a usable fuel supply for nuclear
power stations. Enrichment takes place inside a centrifuge, which
spins really quickly to separate isotopes of uranium, U-235 and
U-238. You can learn more about this process at www.urenco.com.
URENCO also supplies isotopes to a wide range of fields; including
the medical industry, where they are used in cancer treatments, and
the food industry, where research into nutrition and diet requires
isotopes of elements such as zinc, iron and calcium.
There are many applications of science and technology in the world
around us. New approaches and designs are being introduced all
the time, usually to solve a specific problem. During this process
a period of research and testing is carried out. This research will
usually involve market research, which means working with the
audience affected by the problem to find out their impressions and
ideas about the proposed solution.

Skills

Students will develop the following skills as part of the Discovery
Day:
• Problem solving
• Independent learning
• Organisation
• Teamwork
• Communication.
The group will be split into teams of 5–7 for the Discovery Day. For the
research workshops in the first phase of the day, team members are
split between the workshops and complete these alongside members
of other teams. Following this, they each return to their own team to
feedback what they have learned.
As a team they will then develop their own ideas for enriching the
classroom, based on at least two different research workshops. These
ideas will be presented to their peers at the end of the session.
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Curriculum links

Students will cover a range of topics linked to the Key Stage 3
science and design and technology curriculum, including areas
within the following attainment targets:
• Materials (Chemistry)
• Electricity and magnetism (Physics)
• Waves (Physics)
• Energy (Physics)
• Design (Design and technology)
• Evaluate (Design and technology)
• Technical knowledge (Design and technology)
There are further links to computing programmes of study at Key
Stage 3. In addition, students will develop skills relating to scientific
enquiry and creativity. By working as a team they will combine ideas
and come up with solutions based on knowledge they have gained
and shared from the workshops they carried out separately.

Design

Test
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Logistics
Timetable

The timings for each section have been outlined below so that
the start and finish times can be adjusted to suit your venue and
timetable. The presentation in session A provides an overview of the
day and how it will work.
For sessions B, C and D Task sheets are provided to guide teams
through what they need to do. Teams will need to be grouped and
co-ordinated in session E to ensure everyone has the chance to
present.
Please note that you do not have to offer all five workshop options;
the number offered can depend on resources available. However, it
is important to remember that teams are expected to use ideas from
at least two different workshops.

Title

Description

A Introduction

The session leader introduces the day, sorts
the teams, and describes the workshops.

B Research phase:
workshops

Each team member completes a
differentworkshop. The available topics are:
1 Coding
2 Nanotechnology
3 Ergonomics
4 Magnetism
5 Electricity

C Feedback

Each team member reports back to
the team on what they learned in
their workshop. Teams begin to make
connections and think about the challenge.

D Completing the
challenge (Design
and test)

The teams work together to develop ideas
in response to the challenge and prepare
for the presentation.

E Presenting solutions

Each team presents their ideas.

Time required

30

mins

90

mins

30

mins

90

mins

60

mins

7

Set-up

A suitable room or set of rooms should be chosen, based on the
number of students participating. Every team should have a table,
and enough chairs for 5–7 team members.
Teams will need access to the internet for research, which may mean
making an additional computer lab or IT suite available for use.
Paper and pencils for drawing and sketching ideas should be
available.
Specific additional resources are required for each workshop, these
are detailed below.

Team organisation

At the beginning of the day students should be arranged into
groups of 5–7. Once the introduction is complete, each team should
decide on a Project Manager. This person will co-ordinate the team
to determine who does which workshop, and moderate discussion
relating to the challenge.
At the beginning of the challenge session, the team should allocate
a role to each of the remaining students in the team, these include:
• Communications Manager x1
• Market Research Manager x1
• Research Manager x1
• Engineer*
• Designer*
* number depends on size of team, multiple roles available if necessary.

When roles are being assigned students should bear in mind the
strengths of each individual. For example, the Project Manager will
need to co-ordinate all the team members to ensure that the team
completes the challenge within the time limit. Team role cards can
be found in Appendix C, these can be used as reminders to help
with this stage, however if a team is struggling to allocate roles,
members can simply draw a role.
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The presentation

Teams will demonstrate how they have met the challenge by
presenting their ideas to their peers. Each team should prepare a
presentation that is no longer than 5 minutes, with each member
contributing. The content of the presentation should include:
• An overview of what they are enriching
• Information on how they came up with the idea
• Sketches, drawings or images to illustrate how their solution
works.
If time allows, other teams may be given the opportunity to ask
questions. This should be for no more than 2 minutes.
Due to the time available for this session, no more than six teams
should be grouped together to present to one another. This means
that everyone will have enough time to present and ask questions.
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Discovery Day
A Introduction

As part of the introduction, the session leader will set the scene
for the day using the introductory presentation supplied. Notes are
provided for each section. Where possible, students should already
be allocated and sitting with their teams before the introduction
starts.
Introductory presentation overview:
• Programme for the day
• Context
• Engineering process of design and test
• 30 years of classroom changes
• Workshop outlines
• Workshop choice/allocation.
Please see the notes view within the ‘Session Leader Presentation
Slides’ for full details.
There are a set of images to be used in the ‘30 years of classroom
changes’ activity (see Appendix A). Pupils can be asked to sort
these as part of the introduction to encourage them to think
about how science and technology have changed the classroom.
If possible, pupils could prepare for the day by asking friends and
family about what the classroom was like when they were at school,
and sharing this research in the introduction.

B Research phase: workshops

This section outlines each workshop in turn, detailing the
supervision and resources required to run each one (a summary
of all of the resources required can be found in Appendix E). This
should be read alongside the Task sheets for completeness.
Students should work in pairs in each workshop, which will likely
mean pairing students from different teams. As team members will
be completing different workshops, they should be encouraged to
take notes to help them provide feedback to their teammates.
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Workshop 1: Coding
Overview and background
The use of computer programs has changed the way we live
our lives. One of the greatest impacts has been through the
development of the World Wide Web. Designed by British Physicist
Sir Tim Berners-Lee, with the aim of allowing researchers to share
data easily, the result was a set of protocols that have been adopted
more widely and have transformed the way we access and share
information.

Aim

Working in pairs, the aim of the workshop is to investigate what we
use computer programs for, and how they are designed.
Part 1: Writing a program
• The aim of this activity is for students to think about the steps
required to complete an ordinary task (making a jam sandwich),
and how those steps can be converted into statements for a
computer program.
• The Logic statements Fact file should be provided to each pair.
Part 2: What do we use programs for?
• The second section encourages students to think about why we
use computer programs, but apps in particular. There are different
categories of apps available and they should investigate each of
these.
• If possible, students should use smartphones and tablets to
research different types of apps. If this isn’t possible, then we
have provided an App guide Fact file with an overview of the
categories and some example apps.
You will need to provide:
1 Writing materials
2 Access to computers for internet research
You will need to print:
1 Task sheets (1 per pair)
2 Logic statements Fact file
3 App guide Fact file

11

Workshop 2: Nanotechnology
Overview and background
Nanotechnology has allowed the creation of a large range of
different products with applications in healthcare, technology,
communication, and many other areas. Nanotechnology refers
to items which are very small in size and will often require the
manipulation of atoms and molecules.

Aim

Working in pairs the aim is for students to investigate what
nanotechnology is and to find some specific examples. They should
consider how nanotechnology could enrich the school environment.
Part 1: What is nanotechnology?
In this first section students will complete a set of tasks to help them
understand more about nanotechnology. It is highly recommended
that a practical activity to investigate nanotechnology is included.
1 For this workshop you should either have a sample of Magic
Sand, Ferrofluid or another type of nanotechnology for students
to investigate, or be able to show them a clip to demonstrate the
behaviour of Magic Sand or Ferrofluid (links provided below).
2 The second task involves finding out how hard it is to manipulate
items on a small scale. Using sweets, counters or beans, students
should work in pairs to lay out the letters of a word (e.g.
URENCO) whilst wearing large gloves (e.g. oven or gardening
gloves). Make it a competition to see who can complete the word
the fastest.
3 Once they have an idea of what nanotechnology is, students
should be given access to the Nanotechnology Fact files
provided, and laptops or computers to do their own internet
research.
Useful source of nanotechnology products available to
consumers: www.nanotechproject.org/cpi/
4 At the beginning of the workshop you should set a time at which
the pairs need to reform the larger group and share the examples
of nanotechnology they have found so far. This should be timed
so that there are at least 15 minutes at the end of the session to
complete the final task.
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Part 2: Nanotechnology in school
Students should now begin to consider how to apply
nanotechnology in their own school. There are areas of application
for them to consider and find solutions to; they are not expected to
find something for each challenge but should research at least two.
You will need to provide:
1 Writing materials
2 Access to computers for internet research
3 If possible, example nanotechnologies such as Magic Sand or
Ferrofluid
4 Large gloves, e.g. oven gloves or gardening gloves
5 Beans or counters
6 Videos of how Magic Sand and Ferrofluid behave:
Magic Sand: www.youtube.com/watch?v=10EnRI80zvk
Ferrofluid: www.youtube.com/watch?v=29K0GGPY0KA
You will need to print:
1 Task sheets (1 per pair)
2 Nanotechnology Fact files
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Workshop 3: Ergonomics
Overview and background
Ergonomics is an area of science that designs products and systems
with the needs of the user in mind, by combining fields such as
human biology and engineering. You can see the results of this in
the chairs that you sit on and the tools you write with.
An important contribution that people working in this field make
is to improve an environment, such as a school or classroom, by
studying it and then designing new products or ways of doing
things. For example, in school you spend a lot of time sitting and
writing. In this workshop students will work in pairs to investigate
how ergonomics is used to design seating and writing products.

Aim

One half of the pairs in the workshop will complete Part 1a and
the other Part 1b. If there is time, swap the groups over. If there
isn’t enough time for this then around 10 minutes from the end of
the workshop you can make up groups containing one pair that
completed part 1a and another that did part 1b; they can then share
what they have learned with the other pair.
Example images of different types of seating and pens are provided.
A set of pen grip examples can also be supplied to be used if
students are struggling to get started with their grip design.
Part 1a: Seating solutions
Provide each person with the Seating risk assessment. They will
then assess their partner whilst sitting at a computer desk (a desk
without a computer would also be fine). The second task involves
internet research, so they should be able to access laptops or
another computer resource.
Part 1b: Writing tools
Provide a range of different types of pens for each pair to
investigate. They are asked to identify differences between them
before going on to design a new grip for a pen.
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You will need to provide:
1 Writing materials
2 Selection of pen types for comparison
3 Materials for designing a pen grip, for example modelling clay
4 Access to computers for internet research
You will need to print:
1 Task sheets (1 per pair)
2 Seating risk assessment (1 per pair)
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Workshop 4: Magnetism
Overview and background
Information can be stored by adding a magnetic property to a
material; for example credit cards store information on a magnetic
strip, and hard drives work by adding a magnetic property to a
metal disc. This magnetism allows us to store information as a 1 or 0.
A string of eight 1s and 0s can be used to represent letters, numbers
and other characters. This is known as binary code, and using it you
can write ‘a’ as 01100001 and ‘A’ as 01000001.
Through this use of magnetism, miniaturisation of computer hard
drives has been made possible. This has meant the development of
a wide range of technologies, including phones, tablets, and also
cloud storage, where your data is stored remotely and you can
access it from multiple devices.

Aim

Students will work in pairs to investigate how the magnetic
force is used to store information and how this has affected the
development of technology.
Part 1: Magnetic storage
• Provide each person with the Binary Fact file. In this first part
students will investigate how magnetic memory works by writing
their name and other words using binary.
• They will then lay out the words using magnetic and nonmagnetic materials. For example, you could provide metal
washers to represent 1s and plastic discs to represent 0s.
So that the students cannot see whether each represented
number is a 1 or 0, you should print off copies of the adjustable
grid provided (adjusted for the size of the materials you are
using). At least two identical copies are required per person: one
should be used as the base, the second as a cover. The number
required will depend on the number of characters in the name or
word.
• Students are then asked to consider the physical space required
to store a book with 500,000 characters using this same method.
Calculators may be required.
Part 2: Uses of magnetic memory
Students will need access to laptops or computers to carry out
internet research into the types of technology using magnetic
memory and the impact miniaturisation has had.
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You will need to provide:
1 Writing materials
2 Calculators
3 Materials for writing magnetic messages: for example, pieces of
plastic and metal, with metal representing a 1 and plastic a zero,
blu-tack or similar to fix the pieces to the surface, card to cover
the layout (an adjustable grid has been provided), and magnets to
read the words
4 Access to computers for internet research
You will need to print:
1 Task sheets (1 per pair)
2 Binary table Fact file for writing words (1 per person)
3 Adjustable grid for laying out and covering binary words (1 per
person)
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Workshop 5: Electricity
Overview and background
There are many different ways in which we generate electricity for
use in our homes, businesses and schools. Currently, we are aiming
to use fewer sources that produce large amounts of CO2 emissions,
such as coal-fired power stations. The sources that have little or
no CO2 emissions during operation are nuclear power stations, or
renewable energies such as wind, solar and hydro-power. Using
renewable energy has led to more and more electricity being
generated locally to where it is used.

Aim

In this workshop students will work in pairs to investigate ways
of meeting your school electricity needs using local sources. The
activities are designed for 11–14 year olds: younger and lower ability
pupils should complete part 2a, older and higher ability pupils
should complete part 2b.
Part 1: How is electricity produced?
• Students are asked to write down different ways of generating
electricity and to describe how they work. They should do as
much of this as possible using their own knowledge. However,
they can move on to using the internet to carry out research once
they have a few examples written down.
• The next task is for students to see that moving a magnet near a
coil of wire can produce electricity. They should be provided with
the materials to investigate this. A time limit should be set for the
first task so that they all move on to this activity together. This
allows the session leader to demonstrate how to set up and use
the equipment.
Part 2a: Electricity in school
• Pupils are encouraged to think of all the different items in their
classroom that require electricity to help them learn.
• Pupils should consider alternatives, and make predictions as to
whether the classrooms of the future will require more or less
electricity.
Part 2b: Power usage
• Each pair should calculate the electricity usage for their
classroom. To do this, each pair should be given a copy of the
Power usage Fact file. They can also carry out internet research if
needed.
• Once they have a total for a classroom they will need to come up
with ideas on how they could reduce this.
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• The last task involves coming up with new ideas to generate
electricity that didn’t come up in their list in the first task. These
can include ideas linked to movement around the school; for
example, there are surfaces that use motion from walking and
turn it into electricity. Each pair should be given a copy of the
Movement Fact file.
You will need to provide:
1 Writing materials
2 Calculators
3 Materials for investigating electricity generation, e.g. coils of
copper wire, magnets and multi-meter
4 Access to computers for internet research
You will need to print:
1 Task sheets (1 per pair)
2 Power Usage Fact file (1 per pair)
3 Movement Fact file (1 per pair)
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C Feedback

To take them through these discussions, each Project Manager
should be given a Feedback Task sheet.
The team gathers back together after each member has completed
a different workshop. The Project Manager should ask each person
in turn to summarise what they have learned.
As part of the discussion the team should try and begin to identify
links between the different topics and to think about ways in
which they can combine them and implement ideas in their own
classroom.
Finally the students in the team assign roles to each other that they
will take on when completing the challenge.

Design

D Completing the challenge (design and test)

To take them through this section each team should be given a
Challenge Task sheet. There is also a Presentation skills Fact file
for students to refer to.

Test

Each team should come up with ideas to enrich their classroom,
based on the links between the workshop topics that they identified
in the previous feedback session.

E Presentations

There will not be enough time available for each team to present to
the whole group, instead you should split them into groups of 5 or
6 teams. They will then each take a turn to present for a maximum
of 5 minutes. It is up to the session leader whether or not the other
teams can ask questions at the end of the presentation.
You should advise teams at the beginning of the challenge session
what the format of the presentations will be. For example, will they
be able to prepare PowerPoint slides or should they just use handdrawn sketches and diagrams?
Teams have been asked to include the following in the presentations:
• An overview of what they are enriching in the classroom
• Information on how they came up with the idea
• Discussion of their ideas in more detail, including sketches,
drawings or images to illustrate how the solution works.
Each team member must contribute to the presentation.
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Appendix A: '30 years of
classroom changes'
These cards can be printed from the pdf file supplied.
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Appendix B: Workshop
allocation cards
These cards can be printed from the pdf file supplied.
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Coding

Coding

Ergonomics

Ergonomics

Nanotechnology

Nanotechnology

Magnetism

Magnetism

Electricity

Electricity

Appendix C: Team role cards
Minimum of five per team, maximum of seven. There should be at
least one engineer and one designer per team, but there can be
more if there are more than five team members.
These cards can be printed from the pdf file supplied.

Project Manager

Communications
Manager

Market Research
Manager

Research Manager

Engineer

Engineer

Designer

Designer
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Appendix D: Challenge starter
cards
As much as possible teams should develop their own ideas for
enriching the classroom. However. the following set of cards can be
used to stimulate discussion of ideas. Teams must combine at least
two ideas from across the different topics as a basis for their answer
to the challenge.
These cards can be printed from the pdf file supplied.

Coding

Nanotechnology

Your challenge: Develop
a new idea for an app that
will enrich the classroom.

Your challenge: How
would you introduce
nanotechnology into your
school? How could it enrich
the student experience?

Ergonomics

Magnetism

Your challenge: Pick a
group in your school and
develop a new type of
classroom for them to use.

Your challenge: What
technology would you like
to miniaturise, and what will
the benefit of this be in the
classroom?

Electricity
Your challenge: Propose
a plan for using electricity
generation sources close to
your school. This could include
introducing new technology
and materials into the school.
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Appendix E: Resource summary
Session /
Workshop

To be provided by venue

• ‘30 years of classroom
changes’ image pack

Introduction

Coding

• Writing materials
• Jam sandwich-making items: jam,
bread, knife, etc
• Access to computers for internet
research and to analyse survey data

Nanotechnology

To be printed by venue

• Writing materials
• Access to computers for internet
research
• If possible, example
nanotechnologies, e.g. Magic Sand
and Ferrofluid

• Coding Task sheet
(1 per pair)
• Logic statements Fact file
(1 per pair)
• App guide Fact file
(1 per pair)
• Nanotechnology Task sheet
(1 per pair)
• Nanotechnology Fact files
(1 per pair)

• Large gloves, e.g. oven gloves or
gardening gloves
• Beans or counters
Ergonomics

• Writing materials
• Selection of pen types for
comparison
• Materials for designing a pen grip, for
example modelling clay

• Ergonomics Task sheet
(1 per pair)
• Seating risk assessment
(1 per pair)

• Access to computers for internet
research
Magnetism

• Writing materials
• Calculators
• Materials for writing magnetic
messages: for example pieces
of plastic and metal, with metal
representing a 1 and plastic a zero,
blu-tack or similar to fix the pieces
to the surface, card to cover the
layout (an adjustable grid has been
provided) and magnets to read the
words

• Magnetism Task sheet
(1 per pair)
• Binary table Fact file for
writing words (1 per person)
• Adjustable grid for laying out
and covering binary words
(1 per person)

• Access to computers
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Resource summary continued
Session /
Workshop
Electricity

To be provided by venue
• Writing materials
• Calculators
• Materials for investigating electricity
generation, e.g. coils of copper wire,
magnets and multi-meter
• Access to computers for internet
research

Feedback

To be printed by venue
• Electricity Task sheets
(1 per pair)
• Power usage Fact file
(1 per pair)
• Movement Fact file
(1 per pair)

• Feedback Task sheets
(1 per group)
• Challenge Task sheet
(1 per group)

Challenge
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• Presentation skills Fact file
(1 per group)

www.crestawards.org
email: crest@britishscienceassociation.org
CREST Awards is the flagship Education
Programme of the British Science Association.
Registered charity: 212479 and SC039236
Supported by Urenco: www.learnwithrichie.com

Coding Fact file: App guide
There are millions of apps available for use on smartphones and
tablets. In general they can be sorted into one of the following
categories:
• Fitness
• Lifestyle
• Education

• Communication
• Gaming

As you read through the different categories, write down the
names of apps you can think of that haven’t already been
mentioned.
Fitness
Using GPS trackers and other sensors, fitness apps often gather
data about the exercise you are doing. This normally means
that the distance you cover is tracked, whether you’re walking,
running or cycling. Combining this with the time you’ve taken
means the app can calculate your speed.
Using this information alongside maps means that apps can
record where you’ve been if you were exploring new routes, or
see how you’ve improved your speed if you do the same route
over and over again. There is often a social aspect so you can
follow and comment on what your friends are doing.
Example apps: Strava, MapMyRide, RideWithGPS
Other types of apps within this category provide you with a
training programme to follow. Your activity is then used by the
app to determine prompts. For example, if you are a beginner
jogger you can find apps that will talk you through your training
runs by telling you when to run and when to walk.
Example apps: Couch to 5k, Run 5k
Lifestyle
We all have different hobbies that we enjoy. These could include
exploring the outdoors, reading or cooking. Whatever your
interest there are apps that help you enjoy your leisure time.
This is a very broad category of apps but in general the app will
aim to make some aspect of your life easier. This could mean
having access to your books as an eReader, having detailed
maps to hand, storing recipes, or quick access to compare prices
for a piece of clothing you want to buy. Lifestyle apps will also
offer ways to make life a bit easier; including apps for ordering
takeaway, arranging for a delivery, or buying items online.
Example apps: Pinterest, Kindle, OS Mapfinder, Deliveroo, eBay

Education
This category of apps are designed to support your schoolwork
and learning. One type of education app provides content school
subjects, reducing the need for textbooks. Using apps as part of
learning can be very useful, especially if they include interactive
graphics and demonstrations.
Another set of apps help to organise your classwork. You can
add details of homework assignments and deadlines. There are
also lots of apps available that allow you to carry out analysis
on scientific experiments, and to interact with lessons, e.g. by
teachers running quizzes or polls to gain instant feedback.
Example apps: iMotion, Decibel, 3D Sun, eClicker, Richie’s
World of Adventures
Communication
With high-speed 4G mobile connections and readily available
WiFi it is easy to stay connected with friends and family. The first
e-mail was sent in 1972 but it’s only in recent years that we have
been able to access e-mail via smartphones and tablets.
SMS text messaging used to be the main way to quickly
communicate, but there was often a cost per message. Most
message apps available now do not charge per message and will
only require a WiFi or other mobile signal to send. We are not just
restricted to sending text either: photos, video, emojis and GIFs
are popular ways of communicating.
Example apps: SnapChat, WhatsApp, Facebook Messenger
Gaming
One of the main ways we spend our time entertaining ourselves
is through some form of gaming. Various consoles have been
developed that allow impressive computer graphics, exciting
action and interesting challenges to be combined. With
the advances in technology, we are now also seeing more
sophisticated games available via smartphones and tablets.
A huge variety of games are available, some free and some
that you have to pay for. There are often types of games that
develop great popularity, leading to lots of similar types of games
becoming available, before people move onto the next type of
game.
Example apps: Angry Birds, Farmville, Candy Crush

Coding Fact file: Logic statements
A task can be broken down into different steps. To begin thinking
about transforming your description into a program, you can
re-write the steps using logic statements.
There are different actions that a program will perform that will
depend on what is happening. For example below we want to
make enough jam sandwiches for two people and then stop.
By using logic statements we can think about how a program will
work.
Statement

Description

AND

To move onto the next step, both
conditions must exist.

OR

One or the other condition must be
satisfied to move on.

IF
THEN

This tests if a condition exists and tells us
what to do if it does.

ELSE

END

Finish.

For example, you want to make enough jam sandwiches for two
people. This could be written as:
IF the number of jam sandwiches <2 THEN
Choose two pieces of bread
Butter one side of one piece of the bread
Add jam on top of the butter
Put both pieces of bread together with the jam layer in
the middle
OR IF the number of jam sandwiches = 2 THEN END
END
Now rewrite your task using the logic statements. Try to keep it
simple.

Nanotechnology Fact file:
Medicine
The potential for using in nanotechnology in medicine is very
broad. Many of the examples discussed in this article are at an
early stage of research and have not been approved for use yet.
There are many other applications in medicine currently being
investigated.
Medical sensors
During diagnosis or treatment, patients are monitored in all sorts
of different ways. This can include checking heart rate and blood
pressure and often the monitoring has to be carried out by a
doctor or nurse.
Nanotechnology could mean that hospitals can gather
information about a patient without having to use lots of
uncomfortable procedures. Instead of taking blood samples from
patients or asking them to wear a heart rate monitor, for example,
a very small implant could be used to monitor a patient.
Cancer treatment
When it comes to the treatment of cancer, nanotechnology can
be used to make molecules (groups of atoms) that directly attack
the cancerous cells. These types of molecules are called peptides
and are used along with radioisotopes produced by companies
like URENCO. Radiation is commonly used to treat cancer but
this type of treatment is on a very small scale, which means that
healthy tissue surrounding the cancer cells is less likely to be
damaged.
Imaging
Visits to a hospital can often mean an X-ray, ultrasound or MRI
scan. These give general pictures of the bone, brain or another
part of your body. The details in these pictures can be interpreted
by radiographers, doctors and nurses.
However, nanotechnology could be used to highlight specific
molecules or cancerous tissue in these scans, and could speed up
and increase detection rates of cancer. This would be achieved by
injecting specially designed nanoparticles into the body before
a scan. These would then search out and attach themselves to a
tumour.

Tissue engineering
It is very common for people to have a knee or a hip transplant.
Often these are made of strengthened metals such as titanium.
However, nanotechnology could be used to repair bones, joints,
and it could even find a role in organ transplants.
Nanoparticles could be used as the basis of a new organ or bone
tissue, with growth taking place on top of the nanostructure. The
types of materials suitable for this application, particularly when it
comes to bones, include graphene and carbon nanotubes. These
are very strong but also very light materials.

Nanotechnology Fact file:
Computing
Many of the leaps forward in computing have been through
the successful miniaturisation of a part of a computer. With
the increased use of nanotechnology there are improvements
being made that in the not-too-distant future will mean faster
computers that are able to store lots more information than the
average desktop computer available today.
Computer processors
The materials traditionally used to make many components
within a computer, in particular the processor, can heat up. This is
because there are so many powerful components in such a small
space. This heat can limit the number of components that can be
used, and this restricts the processor speed.
However, if nanomaterials such as carbon nanotubes were used,
then the processors could be lighter weight and would not get as
hot. This would allow for the processors to become even faster.
It would also have the effect that the computer would need
less power to run, extending the battery life of lots of different
computing devices.
Computer memory
The typical ways of storing information are being challenged as
computer companies, such as Hewlett Packard and IBM, search
for ways to store more information on a smaller scale, including
researching ways that nanotechnology might help.
Specifically, they are building networks using nanowires. These
are tiny, tiny (nano) wires made of iron and nickel, with different
sections being magnetic and non-magnetic. You can store
information on these tubes coded in magnetic and non-magnetic
parts, which is small-scale and also low cost.

Quantum computing
Small-scale manufacturing has improved over time to mean
that we have been able to build better and faster computer
microchips. However, the ways in which these components work
has not changed much.
One area of research that could change all of this is called
quantum computing. This uses theories from quantum physics
(the study of how matter behaves at a very small scale) to build a
new type of computer microchip.
URENCO’s Stable Isotopes division will soon begin enriching
Silicon-28 for use in this new type of computer. One example
being worked on by Google could operate 100 million times faster
than an ordinary computer, with the potential to revolutionise the
way we work and live.

Nanotechnology Fact file:
Electricity generation
The impact of nanotechnology in this sector generally means
more electricity being produced at a lower cost and with reduced
losses of energy.
Solar power
The most common way to generate electricity from the sun is to
install large solar panels on the roofs of buildings, or on a wide
flat piece of land. The light from the sun is then used to generate
electricity for that building or area. Any surplus electricity can be
sold to the National Grid to be used elsewhere.
Nanotechnology can be used to create solar panels that are
much thinner and smaller than those currently being made. This
could mean that individual devices, such as phones, have their
own power source as this smaller type of solar panel could be
incorporated into the existing technology. Solar panels could
also be put onto the surface of windows using a film made from
nanoparticles.
Wind power
Wind turbines are gathered in locations called wind farms, usually
situated on a hillside where there is a high average wind speed.
The wind turns the blades of the turbine because, as the air
moves past the blades, they interact via the force of friction. The
design of the wind turbine blades means that they turn as a result
of this force.
The wind turbine structures are tall and have long blades because
wind speed increases with height and the higher the speed, the
more electricity generated. However, with some wind turbines
over 100m high this can mean the structure is very heavy. To
generate as much electricity as possible, the blades of the turbine
should be light and easy to turn.
Nanomaterials using carbon are lightweight and strong. These
could be used as part of the structure of the wind turbines and
would increase the total electricity output.

Nanotechnology Fact file:
Clothing
Clothing designers and manufacturers are now thinking more
about the ways in which the environment around us affects us,
and how this might influence what we wear.
Waterproofing and stain proofing
Silicon dioxide, also known as silica, is added to many different
types of clothing. The properties of silica mean that it repels
water and other liquids. The liquid will stay on the surface and
can either be brushed off or will roll off by itself.
Not all nanotechnologies are new, silica has actually been used
for hundreds of years but the process of being able to add it to
textiles is a more recent development.
UV protection
UV radiation from the sun can damage the skin, causing sunburn.
With extensive exposure there is also the potential for skin cancer.
Your clothing doesn’t always protect your skin because the UV
radiation might be able to pass through the material.
Nanoparticles such as titanium oxide or zinc oxide can be added
to clothes that will protect you from UV rays. They prevent the
UV from getting to your skin as they reflect it away.
Antibacterial
Silver nanoparticles have been found to be able to control the
spread of fungus and bacteria by interrupting their growth. When
added to clothing (such as socks) this can prevent a smell from
developing!

Nanotechnology Fact file:
Magic Sand and Ferrofluid
Magic Sand
Also known as hydrophobic sand, this is just ordinary sand that
has been coated with a special compound that repels water. This
means that when the sand is submerged in water and removed it
stays completely dry.
It is now commonly found as a toy, but it was originally developed
to trap oil spills that occur near the shoreline. The hydrophobic
sand would be poured on top of the oil to mix with it and sink,
and the oil would then be removed. However, it turned out that
this was too expensive to produce.
Ferrofluid
This dark fluid consists of a large number of iron oxide particles
in oil. The particles move and react when in the presence of a
magnet, and this produces some exciting patterns. To prevent the
particles being pulled out of the oil when near a magnet they are
coated with a surfactant.
The fluid was developed in the 1960s by NASA as a potential
basis for a rocket fuel that worked in zero gravity. Today it is
found in a wide range of fields, including engineering, medicine
and materials science.

Ergonomics
Seating risk assessment

Name

Assessed by

Date

Average time seated
(hours per day)

Question
Is the desk at a
satisfactory height?
For example, can you sit
comfotably and write?
Is there adequate leg
room under the desk to sit
comfortably?
Is your chair fully
adjustable (seat height,
back height and back tilt)?

?

Further comments

Yes / No

Comment

Magnetism Fact file:
Binary table
Character

Binary

Character

Binary

A

0100 0001

a

0110 0001

B

0100 0010

b

0110 0010

C

0100 0011

c

0110 0011

D

0100 0100

d

0110 0100

E

0100 0101

e

0110 0101

F

0100 0110

f

0110 0110

G

0100 0111

g

0110 0111

H

0100 1000

h

0110 1000

I

0100 1001

i

0110 1001

J

0100 1010

j

0110 1010

K

0100 1011

k

0110 1011

L

0100 1100

l

0110 1100

M

0100 1101

m

0110 1101

N

0100 1110

n

0110 1110

O

0100 1111

o

0110 1111

P

0101 0000

p

0111 0000

Q

0101 0001

q

0111 0001

R

0101 0010

r

0111 0010

S

0101 0011

s

0111 0011

T

0101 0100

t

0111 0100

U

0101 0101

u

0111 0101

V

0101 0110

v

0111 0110

W

0101 0111

w

0111 0111

X

0101 1000

x

0111 1000

Y

0101 1001

y

0111 1001

Z

0101 1010

z

0111 1010

Electricity Fact file: Movement
There is potential to convert all sorts of different types of human
movement, or kinetic energy, into electricity. This could include
walking, writing, or even opening a door. Many new technologies
are being developed to use the examples described below.
In this workshop you will work in pairs to investigate ways of
meeting your school electricity needs using local sources.
You should make notes as you go through this workshop as you
will need to share your findings with your teammates.
Cycling
Bicycles can be used to generate electricity by connecting the
rear wheel to a motor. The bike is stationary so when a person
pedals, the rear wheel turns and this motion drives the motor to
produce electricity. Appliances can be directly connected to the
motor, however if the person stops cycling they will stop working!
Another option is to connect the bike to a battery: once fully
charged it could be connected to a device to give a constant
output.
This set up could be installed in a school gym, or even in
classrooms. The handlebars at the front could be replaced with a
desk to allow the person to continue working.
Walking
Students will walk quite far around school throughout a week.
There are materials available that could be used in the floors of
corridors and classrooms that use the motion of these footsteps
to generate electricity.
These materials are called piezoelectric. They generate electricity
when they are pressed or squeezed. They are mainly crystalbased structures, for example quartz and topaz.
If you put these materials into the floors of schools, each footstep
pressing down on the floor would contribute to generating
electricity.

Small movements
The human body makes lots of small movements, resulting in
motion. For example, whilst walking along wearing a backpack
the backpack will tend to move up and down. A small converter
could use this motion to generate electricity. This could take the
form of a small spring in a box made of a piezoelectric material.
When the body moves and produces kinetic energy, this is then
translated into mechanical energy within the spring, resulting in a
push on the piezoelectric walls of the box.
This type of generation would produce much less electricity
than cycling or walking but it may still be enough to power some
personal devices, or to charge a small battery.
There are lots of other small movements made by the human
body that could be used to generate electricity.

Electricity Fact file: Power usage
When power companies measure electricity usage for bills, they
will write this down in terms of a kilowatt hour. This is a measure
of energy.
However, appliances are generally described in terms of the
power they use, and this is measured in watts or kilowatts. The
power needed to run a variety of items found in the classroom
can be found in the table below.

Item

Power (kilowatts)

Desktop computer

0.2

Laptop

0.65

Lighting

1.0

Interactive whiteboard

0.0025

Digital projector

0.2

To find the total energy in kilowatt hours for each item you should
multiply the power by the number of hours the item is used for
(this could be a fraction of an hour):
Energy (kilowatt hours) = Power (kilowatts) x Time (hours)
To get the total electricity used in the classroom for one day,
you should perform this calculation for each item based on how
many hours it is used for, and then add up the energy used by all
the items. Don’t forget that there may be multiple computers or
laptops in the one classroom.

Presentation skills Fact file
Structuring your presentation
• Introduction: set out what you are going to talk about.
• Content: divide content up amongst team members, ensure
your solutions are clearly presented.
• Conclusion: summarise main points.
Visuals
You can use slides and other items to highlight particular points
within your presentation. However, keep it simple and stick to the
following guidelines:
• Be consistent: use the same colours and font throughout.
• Limit your use of text.
Supporting items on slides may include animations, diagrams
and charts, tables, photographs, or illustrations. Finding images
can be time-consuming but worthwhile. Make sure you give your
audience enough time to absorb and understand what you are
showing them on each slide.
Body language
The main aim is to look natural and relaxed. Keep in mind the
following things:
• Posture: always stand, do not sit down. Try not to slouch, and
keep your hands out of your pockets.
• Eye contact: this establishes a connection with your audience.
• Facial expressions: these allow us to convey our emotions.
• Gestures: we can use movement to support something we are
saying. A gesture can be a movement of your head, shoulders,
hands or arms.
When delivering your talk, remember:
• Don’t hurry
• Look friendly
• Be enthusiastic
• Keep to your structure
• Maintain eye contact
• Use your notes.

Coding Task sheet
The use of computer programs has changed the way we live
our lives. One of the greatest impacts has been through the
development of the World Wide Web. It was designed by British
Physicist Sir Tim Berners-Lee to allow researchers to share data
easily. The result was a set of protocols that have been adopted
more widely and have transformed the way we access and share
information.

Aim

Working in pairs, the aim of the workshop is to investigate what
we use computer programs for and how they are designed. By
the end you will have investigated apps and why we use them.
You should make notes as you go through this workshop as you
will need to share your findings with your teammates.
Part 1: Writing a program
1 Working in pairs write down the steps for how to make a jam
sandwich.
2 Swap the instructions with another pair and use them to
make a jam sandwich. Are the instructions accurate? Are any
changes needed?
3 When writing a program for a computer or app, logic
statements or flow charts can be used to replace the sentences
used to describe a task. Review your steps and try to replace
the sentences used with logic statements or flow charts. Look
at the examples in the Logic statements Fact file, but you
should customise them for your task.
Part 2: How do programs and apps enrich our lives?
4 Investigate different apps that you use regularly. Begin by
reading about the different types of apps available in the
App guide Fact file. What type of apps do you use and
what category are they in? If you have access to a tablet or
smartphone try using some example apps from different
categories.
5 Summarise what you like and dislike about a selection of apps,
and describe how they might be used in the classroom.

Nanotechnology Task sheet
Nanotechnology has allowed the creation of a large range of
different products with applications in healthcare, technology,
communication and many other areas. Nanotechnology refers
to items which are very small in size and will often require the
manipulation of atoms and molecules.

Aim

Working in pairs, the aim is to investigate what nanotechnology
is and to find some specific examples. Can nanotechnology be
used to enrich your school? You should make notes as you go
through this workshop as you will need to share your findings
with your teammates.
Part 1: What is nanotechnology?
1 Your session leader will either give you a sample to investigate
or show you a clip of a type of nanotechnology. You should
also refer to the Magic Sand and Ferrofluid Fact file.
2 To get an idea of the difficulties of controlling items on a small
scale, each team member should work with their partner to lay
out the letters of a word (e.g. URENCO) using sweets, counters
or beans whilst wearing large gloves. You are competing
against your fellow students to see who can complete the word
first.
3 Research some more examples and applications using the
Nanotechnology Fact files provided and your own internet
research.
4 A time will be set by your session leader for you to gather
together with the other students who are completing the
nanotechnology workshop. Each pair should choose an
example of nanotechnology to share with the rest of the group.
Part 2: Nanotechnology in school
5 Using the knowledge you have gained about nanotechnology,
what products are available that help with the following
challenges at school? Pick at least two to research.
• Graffiti
• Stains on clothes
• Waterproofing of technology, e.g. phones
• Heat loss
• Electricity generation
6 How would using these impact on your school environment?

Ergonomics Task sheet
Ergonomics is an area of science that designs products and
systems with the needs of the user in mind, by combining fields
such as human biology and engineering.
People who work in ergonomics study a place, such as a school
or classroom, and make it better by designing new products or
ways of doing things. For example, in school you spend a lot of
time sitting and writing, so we can use ergonomics to design
things like the chairs that you sit on and the things you write with.

Aim

In this workshop you will work in pairs to investigate how
ergonomics enriches the classroom through the design of
different products, specifically looking at solutions for seating
and writing.
One half of the pairs in the workshop will complete Part 1a and
the other Part 1b. If there is time, you can swap over. If there isn’t
enough time to complete both, your session leader will put you
into a group with someone from the other half of the workshop
so you can share what you have investigated.
You should make notes as you go through this workshop as you
will need to share your findings with your teammates.
Part 1a: Seating solutions
1 Perform a desk check with a partner using the Seating risk
assessment Fact file. These assessments are carried out in
workplaces on a regular basis to ensure that the equipment
and furniture provided is suitable for each member of staff.
2 There are many types of seating now available, including yoga
balls and chairs with different arm or back rests. In some cases
seating has been replaced by ‘standing desks’. Using internet
research, make a list of the types of seating available and why
they may be used.
3 Is there a type of seating that you would recommend for your
partner?

Part 1b: Writing tools
1 There are lots of different writing tools available. Get your
partner to try out the different pens and writing tools. Ask
them questions about what they like and dislike in different
pens, what they find more comfortable, and what they would
like in a writing tool.
2 Using the materials provided by the session leader, design a
new grip for a pen for your partner. Start with a sketch and
then make a model. You can do this using an existing pen as a
base.

Design

Test

Magnetism Task sheet
Information can be stored by adding a magnetic property to
a material; for example credit cards store information on a
magnetic strip, and hard drives work by adding a magnetic
property to a metal disc. This magnetism allows us to store
information as a 1 or 0.
A string of eight 1s and 0s can then be used to represent letters,
numbers and other characters. This is known as binary code, and
using it you can write ‘a’ as 01100001 and ‘A’ as 01000001.
Through this use of magnetism, miniaturisation of computer hard
drives has been made possible. This has meant the development
of a wide range of technologies, including phones, tablets, and
also cloud storage, where your data is stored remotely and you
can access it on multiple devices.

Aim

Working in pairs, the aim of this workshop is to investigate how
magnetic force is used to store information, and how it has
affected the development of technology.
Part 1: Magnetic storage
1 Using the table provided write your first name in binary.
2 Choose another word to write in binary, but keep it secret from
your partner. Using the materials provided, lay out your word
in binary. If the material is magnetic (a magnet will stick to it) it
represents a 1. If it is non-magnetic (a magnet won’t stick to it)
it a 0.
Fix the items to the table so that they don’t move. You can use
blu-tack or something similar for this. Cover your word using
the card provided. Your partner should read it with a magnet
and write down your original word.
3 Swap over and try to decode your partner’s word.

4 Our devices store large amounts of information. If a book
containing 500,000 characters is to be stored on a device,
how many 1s and 0s are needed in total?
5 Using the materials in your earlier task, measure how large the
pieces are that represent the 1s and 0s. How much physical
space would you need to lay out the 500,000 character book?
What is the actual size of a hard drive you would find in a
normal computer?
Part 2: Uses of magnetic memory
6 Using the internet, research the different devices that use a
hard drive. Make a list based on what you find. Looking back
10, 20 or 30 years, were any of these devices originally bigger?
If they have become smaller, has this changed the way they
have been used?
7 What is cloud computing? Is this used in your school? Are
there ways in which this could enrich the classroom?

Electricity Task sheet
There are many different ways in which we generate electricity
for use in our homes, businesses and schools. We are currently
aiming to use fewer sources that produce large amounts of CO2
emissions, such as coal-fired power stations.
The sources that have little or no CO2 emissions during operation
are nuclear power stations or renewable energies such as wind,
solar and hydro-power. It is also useful for electricity to be
generated locally to where it is used.

Aim

In this workshop you will work in pairs to investigate ways of
meeting your school electricity needs using local sources.
You should make notes as you go through this workshop as you
will need to share your findings with your teammates.
Part 1: How is electricity produced?
1 Write down a list of the different ways you can think of
to generate electricity. For each item on your list, add a
description of how it works. You can use the internet to
research how they work.
2 Most forms of electricity generation, except for solar panels,
require some kind of movement. Using the materials provided,
investigate how moving a magnet near a coil of wire can
produce electricity. You should complete this task when
instructed to do so by your session leader.
Part 2a: Electricity in school
3 Make a list of the items in your classroom that are used to help
you learn. How many of these require electricity?
4 Are there alternatives that would use less electricity?
5 Do you think that in the future there will be more or fewer
items in the classroom that will require electricity? Explain your

Part 2b: electricity in school (optional extension)
6 How much electricity do you need to run a classroom for a
whole school day? You can estimate this using the Power
usage Fact file and your own internet research.
7 Are there ways you could reduce this?
8 Apart from the traditional ways of generating electricity, are
there other methods that might work in your school? For
example, materials that can convert the motion of someone
walking along the ground into electricity. You can use the
Movement Fact file to begin your research.

Feedback Task sheet
Team members have each been taking part in one of the
following workshops: coding, ergonomics, magnetism, electricity
or nanotechnology.

Aim

This is a chance to come back together to share what you’ve
learned before moving on to complete the challenge.
Part 1: Research (workshop) feedback
1 The Project Manager should ask each of the team members in
turn to describe the work they did in their workshop.
2 Once everyone has had a turn to speak, the team should begin
to identify links between the different workshop topics. Make
sure you record your ideas.
Part 2: Preparing for the challenge
3 In preparation for the challenge, roles should be assigned to
each member of the team. In addition to the Project Manager
(this role should stay with the same person), the roles are:
• Communications Manager x 1 This person is responsible for
ensuring that the team communicates their ideas effectively
when presenting to the other teams. They are responsible for
co-ordinating the presentation.
• Market Research Manager x 1 The person in this role will
gather evidence, data and other resources to support the
development of ideas for the classroom.
• Research Manager x 1 This person will help other members
of the team gather examples and evidence using various
resources, including the workshops, and report back on this
as part of the presentation.
• Designer* This person is responsible for taking the
knowledge and information gained from the workshops and
developing them into ideas that will provide new solutions in
the classroom.
• Engineer* The role of the engineer is to ensure that the
implications of the design ideas are thought through. They
should work with the designer to sketch ideas and question
how they will work. This person will also be responsible for
researching the materials and technology required to make
the design ideas work.
* If you have more than five members then there can be multiple designers
and engineers.

Even though each person has their own assigned role, they
should all work together as a team to develop ideas and the
final presentation. The Project Manager is responsible for
co-ordinating the team.

Challenge Task sheet
Your team’s challenge is to come up with a way to enrich your
classroom.
In the previous session you identified links and connections
between the workshop topics. These might provide inspiration for
a new idea or product for you to develop.

Aim

You should aim to combine ideas from at least two of the
different workshops. This could mean designing an app, finding
a new way to use technology in your school, or designing a new
type of classroom.
In the final session your team will present your ideas. In your
presentations you should include:
1 An overview of what you are enriching in the classroom
2 Information on how you came up with the idea
3 Discussion of your idea in more detail, including sketches,
drawings or images to illustrate how your solution works.
Every team member must contribute to the presentation. It
should last no longer than 5 minutes. If there is time available the
other teams will be able to ask you questions.

Coding

Nanotechnology

Your challenge: Develop
a new idea for an app that
will enrich the classroom.

Your challenge: How
would you introduce
nanotechnology into your
school? How could it enrich
the student experience?

Ergonomics

Magnetism

Your challenge: Pick a
group in your school and
develop a new type of
classroom for them to use.

Your challenge: What
technology would you like
to miniaturise, and what will
the benefit of this be in the
classroom?

Electricity
Your challenge: Propose
a plan for using electricity
generation sources close to
your school. This could include
introducing new technology
and materials into the school.

