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Solids, Liquids, Gases teacher’s notes 
A show for P4-S2
Duration: 30 minutes (30 minutes will be required between sessions for turnaround)
Maximum numbers of pupils per show: 33
A brief introduction
An exciting show using liquid nitrogen at an amazing minus 196° Celsius to demonstrate states of matter through shattering and exploding experiments!
What to expect

The pupils will sit in theatre style and watch experiments using liquid nitrogen. The pupils will be expected to answer questions and hypothesis the outcome of the experiments. For health and safety the show is not very interactive as pupils are unable to help with the experiments.
What is covered
· What is a solid, a liquid and a gas
· What happens when substances changes between these states.

Curriculum for Excellence links

It is intended that the workshop will help work towards the following outcomes

Science
· SCN2-15a  By contributing to investigations into familiar changes in substances to produce other substances, I can 

 describe how their characteristics have changed

· SCN3-15a  I have developed my knowledge of the periodic table by considering the properties and uses of a variety 

 of elements relative to their positions
Ideas, Skills and Attitudes

We develop our sessions with a focus on the ideas, skills and attitudes that we would like participants to gain from them.

Ideas

· That materials can be solid, liquid or gases, and can change between these states
· The different arrangement of particles in materials in these three states (that they are very close, loose, or far apart), and that this then causes expansion and contraction
Skills

· The ability to apply recently-formed knowledge to new situations (developing ‘bigger’ ideas) e.g. seeing that the balloon animal shrinking could be hypothesised on the basis that is it the opposite action of the Pringles tin popping
· Small group discussion
Attitudes

· That science can be seen as an enjoyable subject and not be just an applied subject - it can just be enjoyed.
· That other subjects studied at schools are valuable and useful e.g. the application of mathematics (particularly negative numbers)
Extension work
See www.sensation.org.uk for the ‘Frosty’ poster which is an experiment about ice melting and also some of the science on the spot experiments on the website show what happens when we turn a liquid into a gas.
Experiment: Global Warming in a Glass
Purpose: Find out what might happen if the Ice is to melt in the Arctic and Antarctic.

The Arctic is a vast area of ice-covered ocean and the Antarctic is a continent covered in snow and ice. What do you think will happen if the ice was all to melt?

What you will need

2 Identical paper or plastic cups
4 Ice cubes
2 Ice-lolly sticks 
1 Pen/pencil

Method:

1) Write on one of the cups “Arctic” and on the other cup “Antarctic” 

2) Fill the cup marked the “Arctic” with water until it is nearly full. Then place 2 ice cubes into the cup and top up to the brim with water. 

3) The cup marked the “Antarctic” with water until it is full to the brim. Carefully place the lolly sticks on top of the cup, being very careful not to spill any water (the lolly sticks represent the land under the snow and ice at the Antarctic). 

Tip - this experiment works best when the ice-lolly sticks are close together. Once the ice-lolly sticks are on top of the cup you can then place the remaining 2 ice
cubes on top of these. 

What do you see happening in the cups?

Outreach

Unfortunately due to the transport of liquid nitrogen it is not possible to do this show on outreach.

Note

This information is designed to help teachers like you when you bring your class to Dundee Science Centre. Please let us know of anything else that you think should be included.
