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Background

Pupils will be aware that sound travels through air as it is part of their everyday experience.  They may be less familiar with the fact that it travels through liquid although they will all have heard sounds underwater at a swimming pool or in the bath.  They are likely to be even less familiar with the fact that sound can travel through a solid.
This experiment has children building their own string and cup telephones and combining them into their very own communications network.  The working network illustrates very simply how sound can travel through a solid (the string).
Time required

About 20 minutes upwards depending on how much time you want to spend constructing a network.
National Curriculum links
Key Stage 2 Science



Key Stage 2 Design & Technology
Sc1:
1a,b; 2j,l




Working with tools…:  2b,c
Sc4:
3e-g




Knowledge & understanding…:  4a,b
Breadth of Study:
1d; 2a


Breadth of Study:  5b,c
Links to QCA Schemes of Work
Key Stage 2 Science

Unit 5F: Changing sounds
Things you will need
For this experiment you will need:
· One disposable plastic drinking cup per pupil

· One length of string per pair of pupils – this needs to be at least 2 m long but longer if space allows
· A class set of sharpened pencils

· A ball of string

What you do

1.
Pupils should already be aware that sound travels as a wave and they may also be aware that sound waves can travel through solids, liquids and gases, but cannot travel through a vacuum.  Use some structured questioning to review this knowledge with them.
2.
It can be useful to remind pupils that although we are most familiar with sound travelling through gases, it actually travels much better through liquids and even better than that through solids.  To demonstrate how well sound travels through a solid, ask pupils to put their hands under their desks and very gently tap on the underside of the desk.  Pupils will then need to lower their heads so that their ears are only just a few centimetres above the desk top.  They should then adjust their tapping so that they can only just hear it.

Once everyone has done this, ask them to lower their heads onto the desks so that their ears lay against the desk top.  The tapping should be maintained as far as possible at the same level as they do this.  Ask pupils to describe the difference in what they hear with their head above the desk and their head resting on the desk. 

Can they explain why sound travels through a solid much more effectively than it does through a gas?

Take a look at The Physics Bit – A Teacher’s Guide to the Physics of Growing Sound if you want more information on this yourself.

3.
Now arrange pupils into pairs and give each pair two plastic disposable cups and a piece of string at least 2 metres in length but preferably longer. 

The first thing pupils will need to do is use a pencil to make a small hole in the base of their cup.  It will be a good idea to demonstrate to the class a safe way of doing this in order to avoid pencils being accidentally jabbed into hands.


Once the holes have been made pupils will need to thread their strings through and tie a knot so that the end of the string cannot be pulled back through the bottom of the cup.  A small piece of sticky tape will help if very big holes have been inadvertently made in the cups.


The string telephone is now complete.

4.
When all of the telephones have been finished ask pupils to stand about 1.5 metres apart and try to use the telephones with the strings slack.  Ask them to describe what they hear.

Next, ask them to move slightly further apart so that the telephone strings will be taught when the cups are held up.  Now ask one person in each pair to say ‘my name is …..’ and ask the other person in the pair to raise one of their arms.  Ask the speaker to keep on repeating ‘my name is…’ but getting gradually quieter each time they say the phrase.  When their partner can just no longer hear what they are saying they need to put down their arms.


Each pair can then raise their telephones and the speaker can either think of a new phrase or use the old one but they need to try to remember the level of their voice when their partner could just no longer hear them.  They can then speak their phrase into the telephone.  Ask the listeners in each pair to describe what they heard.  They should report that they could now hear their partner quite clearly.
5.
Ask pupils to explain:
· Why they think the string telephones didn’t work very well when the strings were slack – get them to think about guitar strings etc when they do this.

· Why they could hear their partner through the string telephone when they couldn’t hear them talking at the same volume without the telephone.

6. Networking!  Combine two pairs into a network by twisting their strings together as in the diagram below.
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When everyone has had a go like this ask them what problems they found.  It is likely that they will complain about everyone talking at once.  If you have time, ask for ideas about how this could be overcome.



Now use your ball of string to form networks of eight as shown below.  
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Ask pupils what difficulty they find with this set up.  They may start to say that it is becoming difficult to hear what people are saying.  At this point you may want to explain that sound is a form of energy and the more energy sound has, the louder it is.  If pupils look at what happens when one person talks in their network, the sound energy has to split 7 ways.  This means that each person on the network only receives one seventh of the original energy so the sound they hear is only one seventh the loudness of the original sound.

If time allows, join two networks of eight to form a network of 16 and then you could even join two networks of 16 to form a 32 person network.  As the networks get bigger it will be harder to ensure that all of the strings remain tight.
7.
It is possible to extend this activity further by asking pupils to try to invent a way of using their string telephones a round a corner.  
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