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Innovating for the Future  

 
The theme for British Science Week 2021 is Innovating for 
the Future. Lots of scientists and engineers are working 
on creating a better future for us, whether that’s designing 
new inventions, creating new medicines or tackling 
climate change.  
 
 
 
In this Teacher’s version of our activity pack, we’ll show you how to adapt 
some of our activities to be delivered in the classroom. Where possible 
we’ve also included some handy tips for virtual delivery.  
 
 
Here are some useful links for more resources and workshops from 
ourselves and our partners that have contributed to this year’s activity packs: 
 
 Newcastle University: 

Ncl.ac.uk/sage/stemoutreach 

Ncl.ac.uk/schools 

Ncl.ac.uk/library/in-the-community/education-outreach 

Groundwork NE 

Groundwork.org.uk/hubs/north-east-and-yorkshire 

Tyne & Wear Archives & Museums 

Segedunumromanfort.org.uk/learning 

Greatnorthmuseum.org.uk/learning 

Washington Wildfowl & Wetlands Trust 

Wwt.org.uk/discover-wetlands/fun-and-learning 

 

 

 

 

 

 

 

International Centre for Life 

Life.org.uk/BSW21 

Northumberland Wildlife Trust 

Nwt.org.uk/actions 

Northumbria University 

Nustem.uk/stem-at-home 
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Materials Scavenger Hunt 
 
Materials have different properties, some are hard, some 
are soft. Some are waterproof. Some are flexible. It’s 
important for scientists and engineers to choose the right 
materials with the right properties for whatever they are 
designing – you wouldn’t want to make a boat out of 
something that isn’t waterproof! 
 
 

Set your students the task to find a material with each of the properties 
below around the classroom.  
Homework: This could be set as a homework task in which students write down 
or draw the object they find for each property 
Virtual: To do this session virtually – ask the children to find the materials 
around the house and show then on the video call or make a list of their objects. 
 
 

Find something that is… 

o Flexible or bendy 

o Waterproof 

o A conductor of electricity 

o Magnetic 

o See-through 

o An insulator of heat 

o Made from a natural material 

o Recyclable 

o Able to float in water 

o Absorbent 
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Build a Bug Hotel 
This activity was created by the  
Northumberland Wildlife Trust 
 
 

You will need: 
 
 
 
 

Wooden pallets 
 
 
 
 

Bricks 
 
 
 
 

Plastic bottles 
 
 
 

Straws or 
bamboo canes 

 
 
 

 4  Fill in the remaining spaces with bricks, leaves, pebbles, 

stones, tiles, loose bark and straw.  

 5  Add in any extra materials that you want to recycle eg. Old 

pipes, carpeting, toilet tubes, old plant pots. Be creative – add 
a welcome sign or give your hotel a name! 

 2  Place your next pallet on top of this and repeat the 

process for all your pallets. 
  3  Cut off the top two-thirds of your 

bottles. Fill up half of them with 
bamboo canes or straws and the 
other half with rolled up cardboard. 
Place these inside the pallets.  
 

You can find more 
activities to help 
wildlife from the 
Northumberland 
Wildlife Trust at 

nwt.org.uk/actions 
 
 
 

An average garden accommodates more than 2,000 
different species of insect! Very few of these creatures 
cause significant damage to our prized plants, and there are 
many more insects that actually help us to control the ones 
that do! By providing the right habitats, we can greatly 
increase the number of ‘beneficial’ insects in the garden.  
 
One way to increase the comfort of your patch for 
insects is to build them a bug hotel.  

 1  Place a wooden pallet in your 

chosen location. On top of the 
pallet, line bricks around the 
corners and across the middle 
 



   

    Cardboard boxes and tubes 
 
 
 
 
    Plastic bottles     Egg boxes 
  
 
 
 
  Paper Corks Lollipop sticks 5 

Design a New Invention 
 
This is a chance for your students to become engineers! It is 
important for engineers to design their inventions before 
they start building, so encourage them to sketch out a 
labelled diagram. 
 
 
 
 

You could set a theme for the inventions or let their imaginations run wild and 
ask for anything that helps to make the world a better place. 
 
To make it more challenging you could… 

• Set a time limit for building – they need to design something that is 
achievable in your timeframe 

• Limit their materials, maybe they can only use 5 items or only 3 pieces of 
tape 

• Set a budget and assign each item a price – for example 20p for 
cardboard, 10p for string, etc. This is something that real engineers 
would need to do, and it brings in some maths skills too! 

 
Building the Prototype 
 
A prototype is a model that engineers make before building their real 
invention to test that their design would work.  
 
Try asking your students to build their prototype out of recyclable 
materials. This means you can ask them to bring materials from home, and it 
can also work as a homework project or virtual task that they can do at home 
 
 
 
 
 
 
 



 
 
 
  

Importance of Recycling  
This leads onto the topic of recycling. When building, ask 
students where they think the items would end up if they 
weren’t making things out of them? If they put them in the 
bin they would end up at landfills where things can take 
hundreds of years to break down. 
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Ask students to guess how long it takes each of these to decompose: 

• Glass – 500 years 

• Plastic – 1000 years 

• Polysterene - never 

• Paper – 6 weeks but if paper breaks down anaerobically (without 
oxygen), which is likely at a landfill with lots of things piled on top, it 
releases CO2, a greenhouse gas. 

 
Recycling these items instead allows us to save trees and use less fossil fuels 
than it would take to make completely new products.  
 
 

Recycling Food!? 
Whilst we can’t exactly recycle food, throwing food scraps in landfills isn’t a 
good option either. Whilst food can take from just 5 days to a few weeks to 
decompose, it can take much longer in a landfill when buried by other rubbish. 
With no access to the oxygen in the air, food breaks down anaerobically, 
causing it to release methane, another greenhouse gas.  
 
If your school doesn’t already have a food waste bin or compost bin, setting up 
a compost project with a food waste bin available at lunch time can be a great 
imitative to encourage children to be more environmentally friendly day-to-
day.  



  
 
  

Water Cycle in a Jar 
This activity was created by the Wildfowl and 
Wetlands Trust (WWT). 

WWT work to save, conserve and build wetlands to help wildlife and 
people. Wetlands are one of the most important habitats on Earth – 
storing huge amounts of CO2, providing a natural way of stopping 
flooding and serving as a home for huge numbers of different creatures.  
This is a great activity demonstrating the water cycle and states of 
matter. 
 
For this activity, you will need: 
 
 
 
 
Scissors  Paper      Glue        Felt tips     Glass jar     Small plate Ice 

 1  First draw the water cycle ready to stick on your jar. Look at how big 

your jar is. The pictures need to cover approximately half of the side. You 
will need all four pieces, a,b, c, and d. 
 
  
  2  Now, stick the pictures 

onto your jar in this order: 
A Stick the sea / beach 
/mountains at the bottom 
of the jar 

 
B Add the white cloud just 
above the sea 

 
C Add the arrow to the 
top right of the white 
cloud 

 
D Finally, add the grey 
cloud above the 
mountains towards the 
top of the jar.  
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 3  Add some water to the jar so 

that the water comes to the top 
of your “sea”. You might want to 
add some blue food colouring 
(optional). 
 

 4  Place the saucer or small plate 

on top of the jar. Add 4-5 ice 
cubes onto the plate. 
 

 5  Leave your water cycle on a 

window sill or in another warm place. 
 

 

 

As the water (liquid) heats up, it 
turns into water vapour (gas). This is 
called evaporation.  
 
The water vapour (gas) then hits 
the cold saucer and turns back into 
water (liquid). This is called 
condensation. 

 
It then runs down the side of the jar back into the “sea”. In the 
real water cycle, this would be water falling from the sky 
(called precipitation) and travelling along rivers back to the 
sea.  
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For more activities from the Wildfowl and 
Wetlands Trust, please visit  
wwt.org.uk/discover-wetlands/fun-and-learning 



 
   

Building for the Future 
This activity was created by NUSTEM at 
Northumbria University 
 
Engineers use lots of different materials to build with, 
depending on what they’re building. Some are even 
creating new materials like smart bricks that can 
generate electricity or clean water! 
 
 Your students have 

probably played with 
lots of types of building 
blocks but have they 
ever made their own? 

For this activity, you will need: 
 
 
 
 
Scissors  Cardboard    Paint/Pencils     Paper 

 1  Find the cardboard that you are going to use; thick cardboard from 

packaging works well but so does thinner cereal box cardboard. You may 
need an adult to help you cut it up.  
Choose the shapes you want to use, it’s a good idea to start with basic 
shapes like squares, rectangles, circles and triangles, as they are easier to 
cut. 
 
  2  Use the bottom of a mug or cup to draw your circles. You can then 

make your squares, triangles and rectangles to be about the same size. 
Once you’ve made each shape, use it as a template to make more. You’ll 
need about 4 of each shape. You can also paint or colour in your shapes if 
you like.  
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 3  Once coloured and dry, each shape needs short slots 

cutting into it. The slots need to be about the width of an 
adult’s finger. The easiest way to make them is by cutting a 
thin triangle out of the card.  
 
You can choose how many slots you cut in each shape, but a 
good idea is to count the sides of the shapes and use that as 
a guide. For example, three slots in a triangle and four in a 
rectangle.  
 
 
  

 4  Time to start 

building! Choose two 
shapes and slot them 
together. Make sure 
they are pushed all the 
way into each other. 
Now join more shapes 
onto these shapes.  
 
 
 

Building Challenge 
 
Try building a tall structure strong enough to survive an earthquake! To test 
your building, place a large piece of paper, like a newspaper sheet on a 
smooth, flat surface, then build your structure on top. When you’re ready to 
test, slide the paper back and forth to simulate an earthquake. How does 
your building cope? 
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Find more activities like 
this from NUSTEM at 

nustem.uk/stem-at-home 
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Amazing Adaptations 
 
When we think of “innovating for the future”, it’s easy to 
jump straight to engineering but there is a lot of innovation 
in nature too. Evolution is nature’s way of creating innovative 
adaptations and creatures more suited to their habitats.  
 
 

This lesson plan aligns well with the “Living Things and their Habitat” and 
“Animals including Humans” topics on the National Curriculum for KS2. 
 
 
 

For this activity, you will need: 
 
 
 
 
Scissors  Glue     Pencils      Bird   Artificial   Pipe 

 template sheets feathers       cleaners 

Introduction to Adaptations 
Begin by explaining what an adaptation is (the process of change by which plants 
and animals become better suited to their environment). Go through some 
examples of adaptations and see if your students can explain why the adaptation 
is important to the animal. Here are some examples: 
Polar Bear (arctic, cold temperature) 

• Blubber – insulated from cold, like putting on a thick coat in winter 

• Long stiff hair on feet – provides traction on ice, like studs on football boots 

• Black skin under fur – dark colours absorb heat 

• Small round ears – conserve body warmth by keeping close to the body, just 
as you might curl up at night when you’re cold. 

Cactus (desert, dry environment) 

• Spines – reduce water loss as there is less area for it to escape from and 
stops predators eating it 

• Waxy skin – seals in moisture, similar to wearing a raincoat 

• Shallow roots – take up water quickly before it evaporates. 
 
 
 
 

It’s important to note that animals cannot choose these 
adaptations, just as you cannot choose to grow wings!  
 
 
They evolve over millions of years; 
each adaptation happens by chance 
– random mutations in DNA. If the 
adaptation helps the animal to 
survive in their habitat then it is 
passed on to the next generation. 
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Build a Bird Task 
This tasks words great in groups of two or three, but students 
can also work alone if you have enough resources. Their task 
is to create bird well suited to a specific habitat. Either ask 
students to choose a habitat or assign one, it helps to have 
reference pictures, either found online and printed or in 
books.  
 
 
 

They then need to select a body type and wing type (see templates on the next 
page), then cut them out and slot together. To add adaptations to their bird, you 
can offer a range of resources such as pipe cleaners, artificial feathers, pompoms 
and coloured pencils. Try to offer a range of natural colours as well as well as the 
usual brightly coloured options. Remind students to keep thinking about their 
habitat and what their bird would need to survive there. Some prompt questions: 
 

Extension Task – Human Induced Climate Change 
Explain that humans can have an impact on all of the habitats that these birds live 
in. If you can, find similar habitat pictures to before but ones that have been 
negatively affected by humans (e.g. Melting arctic, polluted river, building site in a 
former field, cut down forest). Ask students to write down five reasons why their 
bird would struggle in this new environment. For example, lack of food, noise 
pollution, hunting, nowhere to nest, lack of camouflage etc. Some children might 
try to say their bird wouldn’t struggle or it would just adapt, so try to keep them 
on task with some prompts and remind them that adaptations take millions of 
years to develop but these changes have occurred very quickly.  
 
 
 
 

• Would it need to be camouflaged? What colour 
would it need to be? 

• Does it need to keep warm? 

• What kind of food would it eat? Does it need 
special adaptations to find, catch or eat its food? 

• Does the bird have any predators in the habitat 
that it needs to defend itself against or hide from? 

 
Once everyone has built their bird, ask a few students 
to explain their bird’s adaptations to the class. 
 
 
 
 

To end on a more positive note, as a class discuss 
ways that scientists and engineers are tackling 
these problems and trying to conserve nature! 
 
 
 

Virtual: If delivering virtually, ask 
students to draw and label their 
bird design instead of building. 
 
 



 
 
 
 
 
  

We recommend photocopying these and printing these on thick card. 



 
  

Inspired by Nature 
This activity was created by the Great 
North Museum: Hancock 
 
 
 

In the world of engineering, there are many complex 
problems to solve every day. Engineers often take 
inspiration from nature. Evolution by natural selection has 
been solving complex problems for much longer than 
humans have even been on the planet. Here are some 
examples of innovations inspired by nature: 

• Velcro tape was created by taking inspiration from the 
tiny hooks on Bur fruit.  

• The Japanese Bullet Train solved a complex 
soundwave problem by taking inspiration from the 
anatomy of owls, penguins and kingfishers.  

• There are robotic arms inspired by elephant trunks. 
 
Encourage students to take a look outside or in books at 
the shapes, textures and movements of plants and animals. 
Ask them to sketch a new invention using some inspiration 
from nature.  
 

We would love to see your 
students’ designs! Share pictures 
with us on Twitter by tagging 
@STEMNewcastle. 
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You could even link this to the Amazing Adaptations activity by asking 
students to design in invention inspired by nature that could either help their 
bird in its changing habitat or prevent or reduce the impacts to the habitat.  
 



 
 
 
 
  

Recycling Aeroplanes 
 
Recycling today is very important. Recycling lets us reduce 
our impact on the environment. If we do not reduce our 
impact, this can increase climate change.  
 
 Today, there are over 100,000 retired aeroplanes in the world, and this is 

constantly increasing. That’s a lot! It can be difficult to recycle aeroplanes, that’s 
why a lot of them are left in boneyards. So why are aeroplanes difficult to recycle? 
 
It is because of aeroplanes made out of composite material. Composite materials 
are made from two or more basic materials mixed together. For aeroplanes, this is 
usually carbon fibre and epoxy. The carbon fibre gives the aeroplane strength, and 
the epoxy protects the carbon fibre from rain, snow and chemicals. This means 
composite materials can be much stronger than steel. 
 
Aeroplanes can be recycled by: 

1. Taking out all the useful items that can be re-used. Seats, radios, lifejackets 
all of these can be re-used in other aeroplanes or for home use. Who doesn’t 
want to sit in an aeroplane pilot’s seat? 

2. Collecting all the metal. By collecting all the metal, we can melt it. By melting 
it we can use the metal in other structures like making cans, scissors and 
much more. Can you think of something else made of metal? 

3. Enzymes. Enzymes are powerful chemicals that can eat the epoxy away. 
Therefore, we can collect the carbon fibre and re-use it to make more 
composite material. 

 
Can you decide where each part of the aeroplane should go? Draw a line to 
match them up. 

The radio transmitter 
 
The metal skeleton  
of the plane 
 
The wooden panels 
inside the plane 
 
The wheels of the plane 

Melt down and recycle into cans 
 
Sell to an amateur enthusiast 
 
Can be used as spares for another 
plane 
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Use this as a 
recycled bench 
in the park 
 



  Make a Paper Plane 
This activity was created by NUSTEM at 
Northumbria University 
 
This activity is a great way to teach forces, we would 
recommend using a hall or large indoor space for testing! 
 

 1  Fold a piece of A4 paper in half to make a long thin 

rectangle. This makes a crease in the centre. Now unfold 
the paper. 

 2  Fold the top corners so that they meet the centre line. 

 3  Fold the new left and right corners to the centre line.  

 
 

 4  Fold the plane in half from right to left. 

 5  Now fold one edge back out  to make a wing. Use 

your fingernail to help make the tip as pointy as 
possible. Turn the plane over, then fold the other wing 
to line up with the first wing.  

 6  Unfold the wings slightly so that it looks a bit like  

an aeroplane.  
 
 Lay out a tape measure across the floor, 

out of the way of other people to test the 
planes and measure how far it can fly. 
 
Try making different size planes and make 
predictions about which will fly furthest. 
 

As the paper aeroplanes glide through the air 
there are 3 forces acting on it: weight, drag 
and lift.  
Weight pulls the plane towards the ground. 
Drag slows it down as it glides through the air 
Lift kept the plane in the air for longer.  
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Make a Paddletub 
This activity was created by the Centre for Life 
 
At Life, we are exploring how we could innovate boat design 
to be a faster, cleaner mode of transport, so we can help cut 
down our carbon footprint.  
 
 

You will need: 
 
 
 
 

Scissors 
 
 
 

Margarine tub & 
Yoghurt pot 

 
 
 

Lolly sticks 
 
 
 

Heavy duty tape 
 
 
 

Elastic bands 

 4  Weave one side of the elastic band in and 

out through the two cuts, and use a small 
piece of tape on the back of the flap to hold 
the elastic band in place.  

 5  Spin the flap to wind it up and release it 

when floating the boat in the bath.  
 
 

Life is a science centre at the heart of 
Newcastle full of exhibitions, activities 
and events for all ages. At Life, YOU are 
the scientist; explore, invent, create and 
play! Check out other activities to try at 
home with #LifeGoesONline on our 
social media channels @scienceatlife 

Try using different rubber bands, which work best? Or see if 
changing the shape of your paddle makes the boat move 
quicker? Does adding weight to the inside make a difference? 
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 2   Wind the rubber band around 

both lolly sticks so it is taut 
between them.   

 3  Cut a large square out of the 

second lid. Mark this square into  
 

 1  Using heavy duty tape, stick two lolly sticks to your tub on 

opposite sides, with half of each sticking out past the end of 
the tub. Tape the yoghurt pot down onto the lib of the tub.  
 
 

thirds. At the one thirds and two thirds line, cut to the mid 
point of the lines, leaving a shape that looks a little like a 
capital E. This will make your paddle.  Be careful with the 
sharp edges of the plastic once it is cut! 
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Ship Shape Design 
This activity was created by the Centre for Life 
 
Boats come in all shapes and sizes. Some need to carry 
heavy cargo, some race at high speeds and others are places 
to relax. But all boats have the same challenge: moving 
through the water. A boat’s sails or engines push it forwards, 
but as it moves the water pushes against it. We call this water 
resistance.  
 
 
Designing & making your boat 
To make a boat you need a material that is easy to shape, lightweight and most 
importantly – waterproof. Aluminium foil is a good choice.  
What shape do you want your boat to be? A triangle, a square a pentagon? 
Which shape do you think will move through the water easily? 
Sketch your design first then use a square piece of foil to make your boat. Fold 
up the foil by 1cm to make the sides, squish the corners to make sure no water 
can get in.  

Testing your boat 
To test your boat, you need water. Fill a washing up bowl, a deep baking tray or 
sink with enough water that your boat floats freely. Start with your boat close to 
you and gently blow on it. Your breath will push it forwards.  
Try making a different shaped boat and see it they move in the same way. 
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Curriculum Links 
KS1  

• Describe the simple physical properties of a variety of everyday materials 
• Think about the properties of materials that make them suitable or 

unsuitable for particular purposes.  
KS2 

• Setting up simple practical enquiries, comparative fair tests. 
• Identify the effects of air resistance, water resistance and friction, that act 

between moving surfaces 
• Explore resistance in water by making and testing boats of different 

shapes.  



 
 

Thank you for using our British Science Week activity pack, we would love 
to hear your thoughts on these activities. You can leave your feedback and 

comments at tiny.cc/bsw-feedback 
 
 

For more STEM resources and activities, please visit 

ncl.ac.uk/sage/stemoutreach 
 

@STEMNewcastle 
 


