


The Our Past, Your Future project aims to promote the local 
science, technology, engineering and maths (STEM) heritage of 
Newcastle, Northumberland and North Tyneside from 
prehistory to the present day. 

As part of the project we are developing an interactive online 
map which plots STEM places, people and innovations in our 
area. We welcome contributions to our map and you can find 
more details on the back page of this booklet. 

We are working with schools, families and local communities 
to showcase local jobs that use science, technology, 
engineering and maths. We also highlight achievements that 
are happening locally. 

We’d love to know how you get on! 

Competition time! 

We have five sets of annual passes to Woodhorn Museum to 
give away. All you need to do is get your parent or carer to 
send us your feedback about our summer activity pack. Ask 
them to tell us which activities you enjoyed the most, how 
you think they could be improved, you can even send us 
pictures of your creations and experiments*. 

You can enter one of the following ways: 

• Write to us at the address below:
Summer STEM,

Woodhorn Museum
QEII Country Park

Ashington

• Email us at stem@museumsnorthumberland.org.uk using 
the subject heading ‘summer activities’ 

Parents and carers: please include your name and contact 
details so we can get in touch with you if you are a winner. 
Entry is limited to one per household and the winners will be 
drawn on Friday 6th August 2021. 

*By sending in pictures you are consenting to us using them on social 
media, our website and in reports to our project funders. 
Each prize is two annual adult tickets to Woodhorn Museum. Entrance for 
children under 16 is free. 

Each of the activities in this booklet give you the 
opportunity to try out some exciting new things for 
yourself and with your family over the school holidays.

This project is being delivered by Museums Northumberland 
in collaboration with our project partners Historic England 
and NUSTEM at Northumbria University. It is funded by the 
North of Tyne Combined Authority.

mailto:stem@museumsnorthumberland.org.uk


This book is filled with exciting experiments and activities. Don’t worry if things don’t work first time! Scientists and engineers 
rarely get their designs or experiments right the first time they try them - it's all about coming up with the best solution you can. 
Making mistakes and overcoming difficulties is all part of the process!

Can we use different 
materials? What would 
happen? Will they work 
better or not?

What would 
happen if we 
change/ remove/ 
add/ move…?

What problem 
do we need to 
overcome? How do you think 

we could…?

Top tips for families

Questions!
Asking open ended questions will encourage discussion and the 
thinking through of ideas, here are some suggestions for starting 
your questioning:

Why is this more/ less 
successful than…?

Identify the 
problem 

imagine possible 
solutions

Choose the 
most promising 

solution

Construct a 
prototype (test 
version) of the 

solution

Refine/adjust the 
solution

The engineering design process

Test and 
evaluate the 

chosen solution 

Scientists:
• make predictions before they do an experiment. A prediction is an educated 

guess about what might happen. 
• Make sure that their testing is fair by only changing one thing at a time
• Repeat their tests lots of times to see if they get the same results. By getting 

the same results more than once scientists can be confident in the conclusions 
of their experiments. 

Engineers:
• Follow the engineering design process
• Are resilient and keep trying new ideas and modifying their designs

Safety
Please read through the activities before trying them to 
make sure they are suitable for your children. You know 
them best! 

During the activities please supervise children if they are 
using sharp objects, be aware of your surroundings, and of 
small parts as these will not be not suitable for children 
under 3 and may pose a choke hazard. 



People who use science, technology, engineering and maths in 
their jobs often need certain skills and characteristics to do their 
jobs. 

While you’re testing out the activities in this booklet see how many 
of these characteristics you have used and tick them off. Did you 
use any of them more than once? 

❑ Collaborative: I can work 
successfully with others 
to do things

❑ Committed: I can stick 
with and activity and try 
my hardest to make it 
happen

❑ Communicator: I am 
good at sharing 
information and ideas 
with people

❑ Creative: I can make new 
things and have original 
ideas

❑ Curious: I want to learn 
new things

❑ Hard-working: I put all 
of my effort into finishing 
things

❑ Imaginative: I can think 
of new and interesting 
ideas

❑ Logical: I can solve 
problems by thinking 
them through in a 
sensible order 

❑ Observant: I am quick to 
see things and am good 
at paying attention

❑ Open minded: I am 
willing to listen to new 
ideas and respect other 
peoples view and 
opinions

❑ Organised: I am good at 
planning to make sure I 
finish things

❑ Passionate: I have strong 
feelings about things 
that interest me

❑ Patient: I am able to stay 
calm when faced with 
problems

❑ Resilient: I can recover 
quickly from difficult or 
challenging things

❑ Self motivated: I like to 
do things for myself 
without being told how 
to do them

❑ Tenacious: I am able to 
stick with something 
difficult until it is finished

STEM skills and characteristics

❑ Collaborative: I can work successfully with others to do 
things

You can contribute to research! 

Scientists are often looking members of the public to 
collaborate with their research. This may involve the collection 
of information or analysing data. Here are some great ways of 
contributing to scientific research: 

• The RSPB hosts a garden bird watch each year to record the 
number of bird species www.rspb.org.uk

• Natural History Society of Northumbria often ask people to 
send in sightings of different species such as types of 
ladybirds or bees www.nhsn.org.uk

• Natural History Museum has a number of different projects 
including looking at bird plumage and seaweed surveys  
www.nhm.ac.uk/take-part/citizen-science.html

• Zooniverse hosts lots of different citizen science projects 
where scientists need your help. Projects vary from 
identifying animals captured on webcams to identifying 
galaxies. www.zooniverse.org/

http://www.rspb.org.uk/
http://www.nhsn.org.uk/
http://www.nhm.ac.uk/take-part/citizen-science.html
https://www.zooniverse.org/


Mining in the North East

What is coal?

Coal is a black rock which we use as a type of 
fuel. We call it a fossil fuel as it was made from 
the remains of plants. Most of the coal in 
Britain was formed in the Carboniferous period 
280 – 300 million years ago. At that time trees 
and other plants grew rapidly in a tropical 
climate, and when they died they fell into 
swamps. 

The water in the swamps prevented the plant 
material from decaying completely and peat 
was formed. 

As time passed, layer upon layer of peat built 
up. The pressure from these layers and heat 
from below the Earth's crust gradually changed 
the material into coal.

Mining is the removal of minerals and metals from the ground. The North East has a history 
of coal mining that dates back to the Roman times but is better known for its impact on the 
development of railways and the industrial revolution. 

Did you know…

Woodhorn Museum was once a colliery. It opened in 1894 
and closed in 1981. At its peak around 600,000 tonnes of 
coal was produced each year and nearly 2000 people were 
employed. There were collieries all over the North East –
why not find out if there was a mine near you? Geotechnical Engineer

Mineralogist

Geologist

Time: 20 minutes + 
Number of people: 1+
Age range:  7+ 

Getting down the mines: An engineering challenge!

The deepest mine shaft at Woodhorn was 888 ft (around 271m) deep and miners used a 
cage controlled by metal ropes as a lift to get up and down the mine shaft. Bells were 
used to tell those above ground when to raise the cages. 

The Challenge 
Design, make and test a device that will transport one or more of your toys between 
different heights.

Materials
There are lots of different materials you could use for this – you might want to have a 
look through your recycling for items to use or you could use construction blocks like 
Lego or K’Nex to make your creation! 

Top tips! 
• Tables and chairs are useful to create a platform for your toys to 

travel up and down between. 
• Pulleys can change the direction you need to pull to lift an object.
• There are lots of different solutions. Keep testing and improving 

your design until you are happy with it! 



Growing your own food can be a daunting idea so here are some 
simple ideas you can try for yourself! 

Plant pots

Plant pots can be made from lots of things you might already 
have at home – juice cartons, paper, yoghurt pots, fruit 
punnets are all great ideas. Why not cover them in paper or 
stickers to decorate them. You could even use an empty shell 
from a boiled egg and draw a funny face on it!

Just remember if your plant pot is paper based or has holes in 
the bottom to put something underneath it so your plants don’t 
leak everywhere when they are watered

Growing your seeds

1. Choose your plant pot – we recommend an empty boiled egg shell or clean yoghurt pot! If you’re 
going to decorate your plant pot now is the time to do it! You can also label your plants so you 
remember what seeds you are growing and which one is yours if more than one person is planting. 

2. If your are using a compost disc you first need to soak it in water so it will expand. Place it in the 
plant pot then cover it with water and leave it for a while. If you’re using cotton wool or compost 
then place these in your pot so it is about half full. 

Grow your own! Time: 15 minutes + 
Number of people: 1+
Age range:  4+ 

You will need: 
• Plant pot
• Cress seeds
• Pen (optional)
• Scissors (optional)
• Compost disc, some cotton 

wool or small amount of 
compost

• Lolly stick or label

Safety

• Always wash your hands 
after handling compost and 
plants. 

• Children should be 
supervised when using 
scissors. 

Nutrients 
(from the soil)

What do plants need in 
order to grow?

Sunlight Water

Carbon dioxide 
(from the air)3. Sprinkle a small amount of cress seeds evenly over your plant pot. 

4. Place your plants in a sunny spot such as a windowsill and give them a 
little bit of water each day until they have grown. 

5. Once you think your seeds have grown tall enough you can give them 
a haircut and eat the cress – it is a great addition to a salad or 
sandwich. 



Did you know…

William Turner was born in 
Morpeth around 1508 and is 
considered the father of 
English Botany (the study of 
plants). He wrote the first 
herbal book in English on the 
uses of plants. 

Lettuce/ Celery / Leeks

These plants have the same method to get them to re-grow. Lots of lettuces and leafy greens are ‘cut 
and come again’ which means you can remove a few leaves and more will grow. 

Place the bottom chunk of your lettuce or celery (where the roots would be) and place in a shallow tray 
of water in a sunny spot such as a windowsill. After a few days it will start to grow roots and new leaves.

You can then plant it outside in some compost or the ground (beware of slugs eating them if you put 
them straight on the ground!). 

You can remove leaves as and when you want them, it will take around 6-7 weeks to get a whole new 
plant. 

Garlic

Break your garlic bulb up into cloves and place them 
upright in a shallow dish of water. After 7 days they 
should start to sprout and grow roots. 

Herbs

Most herbs can be grown again from one 
leafy stem. 

Start with a stem that is around 10cm and 
strip off the bottom few leaves. Place it in 
a small pot of water and over time it will 
start to produce roots. 

Re-growing plant from leftover food is a great way of money saving as 
well as being great for the environment. 

Growing plants from food scraps

Change or top up the 
water if needed. 

Once they have 
rooted they can be 
planted in soil or 
compost and will 
grow into new plants. 

They can then be planted in 
the ground or a container 
about 5cm deep under the 
soil and will take around 
6-9 months to grow. They 
are ready to pull up when 
half the leaves have dried 
out. 



Bending water

You will need: 

• A plastic ruler, access to a tap 

Turn on a tap so there is a trickle 
of water flowing out. 

Rub a plastic ruler on a jumper or 
your hair for a couple of minutes. 

Hold the ruler near to the water. 
What happens? 

How it works

Rubbing the ruler creates static 
electricity. When you hold the 
ruler close to the water, the 
water is attracted to it and bends 
towards it slightly. 

Wonderful water

Safety!

• Take care to mop up any spills 
to avoid any slips on wet floors. 

• Avoid using water near electrical 
appliances as water conducts 
electricity. 

We often take water for granted but without it life on Earth wouldn’t survive. It has many 
interesting properties, here are some to investigate. 

For each experiment

Time: 10 minutes + 
Number of people: 1+
Age range:  5+ 

Making rainbows

You will need: 

• One glass half filled with water, white paper or 
surface, a torch or a sunny day

On a sunny day hold a glass that is part filled with water 
up to the sunlight over a piece of white paper. Move the 
glass around and when you have the angle just right it 
will create a rainbow! 

How it works

White light is made up of all the colours of the rainbow 
and when it passes through water it splits into the 
colours of the rainbow. You can see rainbows when 
sunlight shines through raindrops the mist created by a 
hose or sprinkler too! 

Changing direction

You will need:

• Paper, pen or pencil, an empty 
glass, jug or spare glass  of 
water 

Draw an arrow on your paper and 
position it behind the glass.

Slowly fill the glass while looking 
through it at the picture. Has 
anything happened?  What 
happens if you change the distance 
of the picture from the glass? 

How it works

As light travels through the glass 
and water it bends. At a certain 
distance the image will flip and 
face the opposite way! 

Did  you know…

Cragside is a Victorian house 
in Northumberland and in 
1870 it was the first house in 
the world to be powered by 
electricity generated using 
water power!  

Did you know…

The river Tyne used to be really 
polluted which meant not many 
species could survive in it. Since it 
has been cleaned up it is one of the 
best rivers for salmon in England! 



Safety 

• Younger children may be needed folding their 
paper.

• Be careful launching your planes - don’t aim 
them at people as the fronts are pointy! 

• Be aware that they might get blown by the 
wind if used outdoors. 

• Make sure you have enough space to fly your 
planes! 

How it works

There are three forces acting on the paper planes as 
they travel through the air: weight, drag and lift.

• Weight pulls the plane towards the ground,
• Drag slows it down as it travels through the 

air
• Lift keeps the plane in the air for longer.

weight

lift

drag

This activity will show you how to make a basic paper plane. You can then test it to 
see how far it will fly. 

1. Fold your paper in half lengthways, then unfold so       
there is a crease down the middle of the page

2&3.   Fold in the corners at one end to the centre. Repeat for 
the other side

4&5.   Fold in the new corners to they meet the centre line

6.       Fold the plane in half down the crease

7. Fold the edges out so they make wings for your   
plane.

Testing your plane 

Hold your plane by the fold underneath and throw it. If you 
mark where you launched your plane from you can then 
measure the distance you plane has travelled. 

Why not challenge friends and family to see who can make the 
best plane!

Things to think about

• Throwing techniques
• What could you measure?
• Different plane designs
• How you could record your 

results

Time: 15 minutes + 
Number of people: 1+
Age range:  4+ 

You will need: 
• Paper
• Tape measure (optional)
• Pen or pencil (optional)

Paper plane challenge! 

Did you know…

In 1927 Connie Leathart was the 
first female British pilot outside 
of London and took part in lots 
of races. She set up Cramlington 
Aircraft Ltd with her friend 
Walter where they repaired and 
overhauled planes. 



Image: Stellarium web

People have been looking up at the stars for thousands of years, joining them up like a dot-to-dot to make pictures and telling 
stories about them. Lots of different cultures from all around the world have created their own versions but scientists have 
agreed on 88 official pictures (we call these the constellations). By agreeing on a set of pictures it means they don’t get confused 
about what they are referring to in the sky. Have a look up at the night sky – can you see any of the patterns of stars featured
above? Why not try inventing your own picture in the sky? You could even create your own story about it too!

North

The Night Sky

Lots of people have 
been inspired by the 
night sky. Try looking 
for night skies in 
artwork like Starry 
Night by Van Gogh or 
listening to Holst's 
planets.



Did you know…

Shooting stars (also 
known as meteors) are not 
actually stars at all. They 
are pieces of rock and 
debris burning up in the 
atmosphere as they fall 
towards the Earth. 

Most of the time meteors 
burn up before reaching 
the surface of the Earth, 
but sometimes they hit the 
ground. When this 
happens we call them 
meteorites. No need to 
panic though – most are 
quite small and don’t 
cause any damage. 

Every August there is a 
meteor shower called the 
Perseids, it can be seen in 
all parts of the sky. This is 
caused by debris left 
behind from the comet 
Swift-Tuttle burning up in 
the atmosphere of the 
Earth. 

If it’s not too cloudy and 
you are allowed to stay 
up,  look out when it gets 
dark (after 11pm) of 11, 
12 and 13 August to see if 
you can spot any shooting 
stars!

1. Mark where you want your stars on a piece of paper. You could use an 
existing constellation or create your own. 

2. Carefully poke holes in the paper where you have marked your stars using a 
pencil. Take care if your pencil is sharp. 

3. Hold your constellation between a light source and a wall or other surface. 
You should be able to see light shining through the holes you have made as 
your stars. 

Did you know…
Edward Riddle was born in Troughend in Northumberland in 1788. He started out as a schoolmaster and 
was very interested in maths and astronomy. He later moved to Grenwich and taught maths and astronomy 
to sailors. He even wrote a book called 'Treatise on Navigation and Nautical Astronomy' in 1824.

A three step guide to finding North using the stars

1. Using the map of the night sky on the opposite page find the constellation 
Ursa Major.

2. Follow the two stars that have been coloured orange upwards in a straight 
line and you’ll reach Polaris (also known as the North Star). 

3. From there, the shortest line from Polaris to horizon will point you north. 

Once you have tried it on our sky map why not try it outside at night!

Time: 15 minutes + 
Number of people: 1+
Age range:  6+ 

You will need: 
• Paper
• A sharp pencil

1 2 3

Make your own constellation



Our Past, Your Future online map

Innovators, Inventors and Trailblazers

Select Innovators, Inventors and Trailblazers 
on the map and read about a few. Choose the 
one you find most interesting and imagine 
them in the place that they worked. Can you 
draw a picture of them doing their job?

Things to think about 
What kind of place did they work in? Did they 
work at a desk? In a factory? In a shed? In a 
mine? In a hospital? Did they have lots of 
tools and machinery? What clothes do you 
think they wore to be able to do their job 
well? Are they alive now? How long ago did 
they live? 

Discover places, people and objects that are part of the fantastically rich history of science, technology and engineering in your 
area by exploring our digital map. You can find it online here: https://museumsnorthumberland.org.uk/our-past-your-future

Transport

The North East led the way in the 
development of lots of different types of 
transport! Look for all the points on the map 
about transport – what can you find? 

Challenge
Can you design a new mode of transport that 
would help you get around? You could draw 
out your design or have a go at making it out 
of cardboard boxes and tape or glue or from 
Lego or other construction toys. 

Researching local links

Find the pin on the map nearest you. 

What can you find out about that 
place, person or object? Could you 
visit that place and take a photo or 
make a drawing of what is there now?

Maybe one of your friends or relatives 
worked or works at one of the places 
on the map and could tell you about 
their time there. 

Recording your research
Why not record an interview or create 
a picture about your local pin. 

Can’t find a pin near you on the map? 
Why not investigate your local area 
and tell us if you find something to 
add onto our map! 

While you’re out walking to the post box why 
not see if you can spot cars of each colour of 
the rainbow, buildings made out of different 
materials or even playing eye spy along the 
way! 

Why not design a postcard 
inspired by one of the activities 
you have tested from this 
booklet or a design inspired by 
one of the STEM pointers on 
our map?

You might want to send your 
postcard to a friend or use it 
to enter our competition!

Design a postcard

How to use our map

Time: 15 minutes + 
Number of people: 1+
Age range:  7+ 

By clicking on a 
category at the 
side you can 
choose which 
pins are shown 
on the map. 

Each place, person or object is 
represented on the map using a pin. 
Click on a pin for information about it. 

We love to tell local stories so why not 
let us know what you have found out 
or created. We might include them on 
the map itself! Send your drawings, 
inventions, or interviews, or photos to: 
stem@museumsnorthumberland.org.uk

https://museumsnorthumberland.org.uk/our-past-your-future
mailto:stem@museumsnorthumberland.org.uk

