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Background

This activity adds an extra dimension to explaining the ideas of pitch and loudness to pupils.
Pupils will be able to see how different shape sound waves produce different sounds by making their own sounds and seeing a real time visualisation on the class whiteboard of those actual sound waves.  

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,b; 2j,l 



Unit 5F: Changing sounds
Sc4:
3e-g

Breadth of Study:
1d; 2a

Things you will need
This demonstration is most effectively carried out with a whole class positioned so that they can see the class whiteboard.
To carry out the demonstration you will need the following equipment

· A laptop or PC with Visual Analyser installed.
· A microphone with a long lead and a jack plug that fits the socket on your computer.
· A projector and whiteboard if you wish to do this demonstration with a whole class.
· A recorder or other simple woodwind instrument

· A range of musical instruments

You will also need to be familiar with how to use Visual Analyser so have a read through Using the on-screen oscilloscope before you try this activity with a class.


What you do

1.
Arrange the class so that everyone is able to see the whiteboard.  Make sure that pupils cannot yet see the Visual Analyser output.

Start the session by asking pupils what they know about sound.  After discussing some of their ideas ask if anyone in the class has ever seen a sound.  This question is likely to provoke a variety of comments from pupils that could be interesting to discuss further.


Re-focus the discussion by explaining that it is very difficult to see a sound directly, but what you are going to do is look at sound waves using an oscilloscope.  It may be useful to explain that in a laboratory an oscilloscope is a complicated looking piece of equipment, but the oscilloscope you are going to use is actually a programme on your computer.  

At this point show Visual Analyser on the whiteboard.  Pupils will be able to see irregular waves produced by the general background noise.

2.
Ask pupils to explain what this display is telling them – can they get any information out of it?  At this stage it is unlikely that they will know anything about what the display can tell them so explain that as a group you are going to investigate how the oscilloscope works and see what it can tell you about different sounds.
3.
Ask pupils to concentrate on the uppermost display.  Ask them to talk to their neighbour or the other people on their table about what they think the display can tell them about sounds.  While they do this they should keep watching the display.  After a minute or two ask everyone to be as quiet as they can but to keep watching the display.

Ask what differences they noticed in the sounds around them and how they think this was represented on the screen.


Pupils should notice that with background noise the waveforms are ‘taller’.
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When everyone is very quite pupils should notice that the waveforms are ‘shorter’


From this pupils should be able to infer that the height of the wave is related to the ‘loudness’ of the sound.

Ask pupils how they could test their idea.  This could be as simple as having the class make louder and quieter noises and watching how the waves on the display change.  However, they might want to consider if this is a fair test as it will be difficult to make exactly the same noise at different volumes.

A possible solution will be to use a recorder or other simple woodwind instrument to play the same note quietly and loudly.  The effect should be quite pronounced.

4.
Now ask pupils what they think the display can tell them about the pitch of a sound.  Ideas can easily be tested by getting pupils to make noises of different pitch.  This can be done as a class or by having an individual sing high or low pitch notes into the microphone.

Pupils should notice that high pitch notes produce a wave which appears ‘squashed up’.



Pupils should also notice that lower pitch notes produce a waveform which is more ‘stretched out’.
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5.
Pupils can now use their knowledge of the oscilloscope and the relationship between the shape of a waveform and the sound to which it relates to make predictions about the kinds of waveform shapes that different musical instruments might make.

It will be best to start this process with simple woodwind instruments before moving on to strings and percussion instruments, as the waveforms associated with these instruments can be more complex and result from the adding together of lots of simpler waveforms.
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Visual Analyser display with background noise





Visual Analyser display with no background noise





Visual Analyser display of a higher pitch note





Visual Analyser display of a lower pitch note
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