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Background

This activity is a great way of getting everybody warmed up (physically and mentally) by introducing the idea of representing science physically in a large space. It will also give children a sense of the particulate nature of matter, help them to understand the differences between solids, liquids and gases and introduce the notion of Brownian Motion.
For teachers – Brownian motion is the name given to the random motion of particles in a liquid or gas.  It was named after the botanist Robert Brown (1773 – 1858) who first noticed it when using a microscope to examine pollen grains floating in water.
Time required

About 15 to 20 minutes should be plenty.
National Curriculum links 


Links to QCA Schemes of Work
Key Stage 2 Science 



Key Stage 2 Science
Sc1:  1a




Unit 5F: Changing sounds
Sc3:  1e

Sc4:
3e, g

Breadth of Study:  1a
Key Stage 2 PE

Games activities:  7a-c

Things you will need
This activity doesn’t require anything in the way of equipment except an optional whistle for the supervising teacher.
A large clear space, free of trip hazards and other obstructions is essential as pupils will need to be able to move around freely.  The school hall or gym is ideal.  If the weather is good, this activity can also be done outside but there will need to be a way of clearly marking out a large activity space.

What you do

1. Start by introducing the game ‘Stuck in the mud’: Designate two pupils to be ‘catchers’, their task is to catch everyone by touching them, as in the game of ‘tag’.  Anyone they touch has to freeze, stand with their arms stretched out horizontally and stop moving, remaining perfectly still until another pupil crawls through their legs or ducks under one of their arms. (One of these options should be chosen by the teacher)

2. After a few minutes it will become clear that two catchers will not be enough (assuming that your group contains 30 pupils or more) to freeze the whole group.  Add a few other catchers and try again.  Try and guess how many catchers would be needed to get everyone frozen.

3. The next game is more calming. Ask every one to walk, silently, towards the biggest space that they can see in the room. (It’s a good idea for the teacher to demonstrate this first, to make sure that everyone understands and to show that the biggest space might be in a corner or at the boundaries of the space available. When they are about to reach the space they look for the next biggest space and walk, silently, towards that without stopping. They are all walking in straight lines, in different directions and at a constant speed.
4. After a while shout ‘freeze’ and ask one or two of the students about the distribution of them all: “Are they spread out or clumped together?” “Are they evenly distributed or bunched up?” Get them walking again and repeat. 

5. Ask them what else gets spread out in this way and fills the whole container? Start to explore the similarities with liquids and gases.

6. You can use the even distribution to illustrate the even pressure of gas and the reason why a balloon tends to be spherical.


7. Discuss the differences between solids, liquids and gases and find ways of illustrating the properties: 

a. Gas; fast moving with big spaces between, filling everywhere possible.
b. Liquids; slower moving with smaller spaces between, perhaps down one end of the hall to suggest a container.
c. Solids; linked together, holding on with arms, perhaps in matrix.
d. The fact that particles move or shake faster with higher temperatures.

8. An optional game. The teacher shouts out a temperature and everyone has to decide what form of water they are (steam, liquid water or ice)

9. Finally as a gas, perhaps air this time, introduce a large ball that rolls on the floor and is buffeted by people as they come into contact with it. This is a model of the dust particle or pollen grain that is seen zig-zagging around, demonstrating Brownian Motion.

10. To finish off the activity recap that the natural world we see around us is governed by sets of (often quite simple) rules and explain that science is all about trying to discover what those rules are.  When we know what the rules are we can make predictions about how things might behave in different situations.  We can then use this knowledge to increase our understanding of the universe and to improve the technology that we rely on in today’s world.
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