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Background

Some pupils may have difficulty in understanding how sound waves can travel through a solid as they will perceive the particles in a solid to be ‘fixed’ and unable to move.  In fluids the particles are obviously ‘unfixed’ and the fact that sound can travel through them is much more intuitive.

This activity builds on the Brownian Motion activities and the Sound Wave activity.  It is a fun, fully involving kinaesthetic activity that demonstrates to pupils how sound can, in fact, travel as a wave through a solid material.
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 perhaps a whistle for the supervising teacher.
A large clear space, free of trip hazards and other obstructions is essential as pupils will need a fair amount of space.  The school hall or gym is ideal.  If the weather is good, this activity can also be done outside.
It is recommended that pupils either wear plimsolls or do this activity in bare feet as there is a risk of slipping.

What you do

1.
Pupils should be aware of how sound travels as a wave through fluids (liquids or gases).  


Ask for their ideas about how sound is able to travel through a solid.  Ask how well they think sound travels through a solid in comparison to a liquid or gas.  They may be surprised to find that sound generally travels through a solid much better than it travels through a liquid or gas.

In terms of speed, sound travels through air at sea level at about 330 metres per second, it travels through water at about 1500 metres per second, but it will travel through steel at 5100 metres per second!  If you want a bit more background about this, take a look at The Physics Bit – A teacher’s guide to the physics of Growing Sound.

2.
Arrange the pupils into rows facing forwards so that, as far as possible, there are as many rows as there are pupils in each row.  
3.
Ask each pupil to place their right hand on the shoulder of the person to their right.
4.
Arrange the rows so that the pupils in each row line up.  Ask each pupil to raise their left hand in front of them and place it on the left shoulder of the person in the row in front of them.


This should now have resulted in a lattice type structure as shown opposite.


5.
Explain to pupils that this is how a solid is made up.  Each one of them represents an atom and their arms represent the strong bonds that hold the atoms in a solid together so that it can maintain a shape.  The structure they have created is called a lattice.

If pupils have already done the Brownian Motion activities, ask them to describe the differences between their representations of gases and liquids and this representation of a solid.  The key points will be the presence of the strong bonds and the inability to move very much, although pupils should be aware that atoms in a solid will always be jiggling about slightly due to the presence of heat (thermal) energy.  This jiggling only stops completely at absolute zero (minus 273ºC).  Pupils may also pick up that their ‘solid’ has a fixed shape as well.

4.
Ask how they think this difference in structure is going to affect a sound wave trying to pass through.
5.
Explain to pupils that you are now going to simulate a sound wave passing through the solid.  Pupils should make sure that their feet are shoulder width apart for maximum stability.


Safety:  Make sure that you start this activity slowly with only small movements so that pupils can get used to the expected range of motion.  There is a risk of pupils falling if the movements are unexpected or too great.

Hold the shoulders of a volunteer and giving them a push and a pull.  The resulting wave will travel through the lattice and pupils will be able to feel it for themselves.  If this is done carefully it is quite obvious that although the constituent ‘atoms‘ are moving, they are constrained around a fixed point governed by their bonds with other atoms.  The complete lattice itself doesn’t (or shouldn’t) actually shift position.

6.
The activity could be extended by considering the effect of heat (thermal) energy on a solid.  As temperature increases, ask the ‘atoms’ in the solid to jiggle more and more until they are unable to hold onto their partners.  The solid will begin to break apart.  Ask pupils what they think this represents.  Some may be able to identify this as the process of melting.


Note:  This extension should only be used with more able groups.  Using this activity to demonstrate both the movement of sound energy through a solid and the effects of temperature change may result in some confusion for children less able to work with abstract concepts. 
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