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Welcome to UK STEM
Emma – welcome to UK STEM Ltd. We are delighted to have you with us
for two weeks as part of your year 10 work experience. We hope that
you’ll find your experience with UK STEM Ltd interesting. We’ve done our
best to prepare activities for you that will make your experience
meaningful – in fact your input will be of genuine use to us in the
development of our products and your feedback much appreciated.
Please be assured that our Associate Beckie will support you through
your experience, so if you have any queries or if at any time you feel you
need to discuss your progress during the two weeks, please don’t
hesitate to talk with her.
Finally, above all, we hope that you have fun and enjoy your time with us
at UK STEM Ltd.
Kind Regards,
Mike and Ali Cargill, Directors of UK STEM Ltd.
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What We Do

Teacher Training/ Consultancy

Mike Cargill is the lead teacher trainer and is frequently
commissioned to undertake education research and
development for a range of clients. Teacher training is
generally bespoke courses focusing on specific areas of STEM
and/or engineering. Most courses are delivered in the client’s
venue either in the UK and abroad. Recent international
venues include Dubai, Baku, Beijing and Wuhan (preCoronavirus!).

Global STEM Award
We are proud to present the Global STEM Award! This three
tiered award comes in Bronze, Silver and Gold and requires
the completion of 2, 4 or 7 exciting projects respectively.

International Programme
We are uniquely placed to support groups from outside the
UK who want to experience what STEM is like in the UK. We
offer a range of hands-on STEM project days from robotics
to structures and electric car racing; organise university and
STEM centre visits; and we help you secure local
accommodation or homestay at very competitive prices.

Crumble
We offer a comprehensive service to support the use of Crumble.
Working very closely with the Crumble developers since the
software was created, we have run over 50 teacher training
courses and delivered hundreds of hours of activities with children
on all ages (from 8 – adults and beyond).

Control Freak

For the past 3 years, we have run successful Control Freak
courses featuring Crumble and Vex at Hull University. Last
year, we ran our first course at Pocklington School!
We have just released our first range of Control Freak
products featuring The Cub.
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Who We Are
Mike Cargill, Director

Ali Cargill, Director

Sally Richardson, Associate leading on Global

STEM Award and International Links

Beckie Taylor, UK STEM

Associate

Chloe Cargill, Education Resources Developer

and Conservation Advisory

Becci Pindar, Maths Specialist,

Assistant Headteacher
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Your Work Experience
Throughout your work experience, you will predominantly be working
with Beckie and Mike. You will spend time experiencing each sector of UK
STEM, including:
•
•
•

Crumble resource and product development
Global STEM Award resource development
Website design and maintenance

Our aim is to give you an understanding of what we do on a daily basis. If
there is anything in particular you want to gain from your work
experience, please let us know and we will see what we can do!
Since virtual work experience is new to us, we would love you to blog
about your experience with us. For each activity (every few days), write a
small piece (maximum 300 words) on your experience. You might choose
to include:
•
•
•
•
•

What activity you did
How you approached and completed it
What you thought of it – did you enjoy it?
What challenges did you face and how did you overcome then?
Try and think reflectively – what could you change next time?

We will them upload this to the UK STEM website as your work
experience continues. Make sure to include plenty of pictures!
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Activity Brief: Getting
to know Crumble
We work closely with Mindsets and Redfern Electronics to deliver
Crumble courses and resources, so a lot of our work involves using the
Crumble software. Crumble is a block-based coding software that you
can use alongside the Crumble board.
You can download the software for free:
https://redfernelectronics.co.uk/crumble-software/
We will send you a Crumble pack with all the kit you need to complete
the Crumble activities we have set. This should include:
• The CUB
• Crumble components
• Water Feature Kit

How to code sparkles and a switch

How to code motors/ a pump

How to code analogue sensors (LDR/
Distance sensor)
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Crumble Cookbook 2:
Water Feature
We are in the process of developing and releasing the Crumble
Cookbooks: education resources for using Crumble in the classroom. The
first book (sparkles, switches and sensors) is in the final stages of
publication and we are keen to write the second. As part of writing it, we
need to test out all the activities and then write the appropriate resource.
We would like you to develop and write the resource for a water feature,
using a pump connected to a Crumble board. We will give you plenty of
support along the way.
You will need to use:
• Crumble board
• Battery box and batteries
• Water pump
• Wires
• USB cable
Your brief is to create a small water feature that could be used as a
Crumble activity at primary level. You will need to build and code the
project and put together a set of numbered instructions that are easy to
follow. Also screenshot the code you use, and have a go at thinking of
any ways to challenge students who complete the project easily. The next
couple of pages are out of Crumble Cookbook 1 so you can see what
type of thing we’re looking for. Make sure you take lots of photos!
When building the project, make it small and easy to build. If you can,
use natural materials like small rocks, or materials you can recycle, like
cardboard.

USB

Battery box

Crumble board
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Pump

Christmas Lighting Display
Key Learning
• Switching outputs on/off
• Using random numbers
• Advanced: using variables

Resources
For circuit
• Crumble board x1
• Sparkle baton x1
• Red wires x2
• Black wires x2
• Green wire x1
• Battery box x1
• Batteries x3
• USB cable x1

To make
• Coloured card
• Black card
• White paper
• Scissors
• Glue
• Tape

How to make
1.
2.

3.

4.

Take an A5 portrait piece of black card.
Fix your sparkle baton onto the back of the
card, in the centre on the bottom edge
pointing upwards (see right), using the
instructions
in
design
and
make
techniques.
On the front of the display, cut out and stick
pieces of coloured paper in a design you
have decided on, for example fireworks. Be
adventurous!
Now you can wire up your circuit and code
your own light display.
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Wiring
USB

Sparkle baton
Battery pack

Crumble board

Coding
•
•

The code on the right shows a sequence of
sparkles. We have coded a rainbow but you can
code whatever sequence you like!
The code below shows using the random function
to get a sparkling effect.

Further Exploration
•
•

To create more complex lighting
effects, use variables and the values of
red, green and blue in each sparkle.
The code on the right creates a fading
effect from red to blue across 8
sparkles. Note there is no green
included as the variable stays at 0
throughout.
Hint: watch the value of the variables
change as the program is run

12
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Activity Brief: Global
STEM Award Project
We have been developing a number of different pathways for the Global
STEM Award, such as the Conservation Pathway and the Explorer
Pathway. Next up, we are releasing the Flight Pathway.
This pathway will include twelve different learning resources around flight
in the past, present and future. Some are hands-on experiments, some
building and making projects and some research projects.
Beckie will work with you to jointly develop a resource that will be
published in the Flight Pathway book: Nano flying robots.
This is a research project based around the future of flight.
To
read
a
bit
more
about
it,
read
this
article:
https://singularityhub.com/2012/02/05/flying-robotic-swarm-of-nanoquadrotors-gets-millions-of-views-new-company/
We would like you to help us write the different sections needed for the
resource. The following two pages are taken from the Explorer Pathway
so you can see what we’re looking for. We will complete:
•
•
•
•

Background
Research questions or ideas
An activity based around research
Careers that could be based around this field
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Keeping Fit in Space
Aims
•
•
•

To understand the effects that being in space has
on the body.
To understand how to counteract these effects.
To be able to put together an exercise routine
based off of the types of exercises it is possible to
do in space.

Background
•

Humans are build to survive in an environment with a
certain amount of gravity pulling us down. There can be
quite serious consequences when we move into an
environment where there is little or no gravity – in space.

•

For example, calcium, which is an essential part of our
bones, can be lost due to prolonged weightlessness.

•

In addition to this, atrophy of muscle tone and strength
also takes place.

•

However, there are things that can be done to counteract
these effects – one of which is exercising whilst in space.
This brings about its own problems, however, when you
consider the fact that most forms of exercises like
weightlifting rely on gravity to be effective.

•

There three main exercises that have been developed:
•

Context:
Exploratio
n

Cycling but in space on a fixed bike

•

Running on a treadmill – but with a harness on so you
don’t float away

•

Resistance exercise device – a bit like weightlifting
using bands attached to pulleys.

Research

Location:
Space

What type of exercise do you do mainly?
Is there any way you could adapt this to do it in space?

Think about the types of exercises you could do in space.
Consider the use of resistance bands.
9
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Activity
•

Put together an example of a daily exercise routine that could be
used in space to keep astronauts fit.

•

Consider:
•

How would these
environment?

•

You need to exercise all of the body – not just one part!

•

•

exercises

work

in

a

low

gravity

Do these exercises involve any equipment? Consider the cost
involved. Can you use the same equipment for all of your
exercises?

Have a go at some of your exercises to see how they would work.
•

Would you change anything?

Suggested kit:

Resistance bands

Careers

Flight Surgeon

You are an astronauts’ personal doctor. You
oversee all of their healthcare and address any
medical problems that arise before, during or after
spaceflight.

Strength and Conditioning
Specialist

You have a lot of experience in strength and
conditioning, and your main role is to come up with
an exercise plan that will make sure astronauts are
physically ready to fly and prevent injuries during
training.

Space Medical Professional

You study to understand the effects that being in
space has on humans – whilst you’re in-flight and
also in space long-term. You run various
experiments both on Earth and with astronauts in
space to determine this..
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Activity Brief: Website
Design
For this you will need to create your own Wordpress account (the free
version).
We would like you to create your own website that showcases yourself as a
UK STEM intern.
Before you start, have a look at websites in the industry:
• Denford website - http://website.denford.ltd.uk/
• Mindsets - https://mindsetsonline.co.uk/
• UK STEM - https://ukstem.uk/
Think about and make notes on:
• Look at each homepage. What is your first impression? Which parts do
you notice first and how is your eye taken round the homepage?
• Branding
• How is colour bring used and what effect does it have on you as a
visitor?
• How are images being used?
• Look at the words (text). What impact does the font style have on
you? Does this fit with the company image?
• Is text and image being used together? If so, how?
• Do you think the website is effective in drawing you in? How would
you improve it?
Your task - include:
• Homepage
• The blog you have been writing for us
• Showcase an activity on a separate page
Think about your own branding:
• How are you going to use colour and what effect do you want this to have
on any visitors?
• What font are you using?
• Images (we can give you images and you can also use any off Pixabay, or
you can use ones you have taken yourself)
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Activity Brief:
Evaluating The CUB
We have recently developed and released the Crumble
CUB. Part of our jobs involve constantly looking for ways to
improve our products by testing and evaluating them.
We would be delighted if you could evaluate the CUB for
us. To begin, have a go at building it using the instructions,
and have a go at coding it to draw different shapes and
designs.
Evaluate and make notes for discussion with Beckie and
Mike:
• How good are the instructions? Are they easy to follow?
How could they be improved?
• How easy is the CUB to build?
• How easy is it to code?
• What was your experience of using the CUB like?
• What could be improved?
• Was there anything you did or did not like about it?
Be honest! We appreciate all feedback, even the bad stuff –
it helps us improve our designs and products.
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