


















Lesson 1 Baby, It's Cold Outside!

Year 2 Chemical Sciences Material World 1

Unit 2 Materials and Their Purpose – Design and Technologies

What material is best for keeping warm? 

layers  puffer jacket  

design features  materials  

thermometer  temperature  

Vocabulary
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Materials needed

ACTIVITY QUESTION 4

Each group will need:

• 2 plastic bottles

• large containers of warm water

• a range of fabrics or old clothes 
to be cut up

• polar fleece, cotton, woollen, 
synthetic, plastic, vinyl, lycra, nylon

• a range of materials for insulation

• wadding, bubble wrap, crumpled 
paper, foil, cotton wool

• elastic bands to hold it together

• thermometer
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  Watch the 
video 100 Layers 
Challenge.

1

People often dress 
in layers so they can 
adjust their clothing 
to suit the weather. 
If the day starts hot 
but then gets cool, 
you can add more 
layers to keep warm.

When have you 
worn many layers 

of clothes?
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Look at the pictures 
of different clothes. 

With a partner, talk 
about which one you 
would wear for each 
layer and why.

2

It is recommended, 
to keep warm, you 
should wear three 
layers of clothes:

• inner layer

• middle layer

• outer layer

What materials 
do you think I’m 

made from?
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Look at the 
infographic 

for the puffer jacket. 

With your class, discuss 
the design features a 
puffer jacket should have.

3

Sometimes really 
warm jackets are 
made with their 
own three layers 
for extra warmth. 

Materials of a puffer jacket
For extra warmth, puffer jackets have built in layers.

Outside layer

• Water proof
• Wind proof
• Light weight
• Tough

Elastic

To make it fit tight 
and keep the warmth 
in and the cold out.

Inner layer

• Soft
• Warm
• Thick or thin

Middle layer

• Thick
• Light weight
• Traps the air to keep 

the body warmth in 
and the cold out.
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Using what you know 
about materials and 
design, complete the 
design brief below.

4

Design brief 

With your 
group, design 
a puffer jacket 
to keep a bottle 
of water warm.

Criteria   List the design criteria  
(features the jacket must have).

Materials   List the materials your group 
will use.
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Draw your design and explain why you used each material.5
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Test your design

Fill two plastic bottles with warm water.

Put the bottle jacket on one of the bottles.

Use a thermometer to measure their temperature. Write in the table below.

Temperature Bottle 1 (No jacket) Bottle 2 (With jacket)

At start

After 10 minutes

After 20 minutes

After 30 minutes

6
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Results 

Claim Support Question
What did your 
investigation prove?

How do you  
know this?

What more would you 
like to know?

https://www.inquisitive.com/lesson/728-baby-it-s-cold-outside
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Write your results for the bottle with the jacket 
on a sticky note.

Display your results with your bottle and jacket 
for a class gallery walk.

After looking at other groups’ bottle jackets, 
choose what you think is the best one and explain 
why. Give this group a ‘Good Design Award’.

7

Write two things your group could do to 
improve the design of your bottle jacket.

1.  

2.  

Bottle with jacket 

Group  

Temperature:

• at start  

• after 30 minutes  

Difference  

Good Design Award
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Think of four different ways you could use a bottle warmer.8
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Design a warm jacket for people to wear that uses recycled materials 
and renewable energy.

9
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