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There are two practical activities in this piece of work, an introductory demonstration and a class experiment.
Equipment and materials  
For demonstration
Sources of sound of different loudnesses
Sound sensor or meter (see note 1) 
Wooden board
For class practical
Per group 
Sound sensors or meters, 1 or 2 (see notes 1 and 4) 
Wooden board, approx. 60 cm  40 cm with stand
Pieces of card, metal, fabric, carpet, cushion foam (about 5 cm thick), plastic sheeting, expanded polystyrene, bubble wrap, egg boxes etc. similar in size to the board (see note 2)
Adhesive putty or tape (to hold the materials above in place)
Cardboard tubes, 2, approx. 50 cm in length (see note 3)
Clamps and stands, 2
Source of sound (see note 4)
Health and safety and technical notes 
Before carrying out this practical, users are reminded that it is their responsibility to carry out a risk assessment in accordance with their employer’s requirements, making use of up-to-date information. 
Read our standard health & safety guidance. 
1	 The sound sensor or meter could be a sound level meter, or a sound sensor (sensor-meter) and datalogger, or a microphone connected to a computer with sound analysis software such as Audacity. Smartphone apps are also available.
A sound level meter will have a display which shows the loudness of sound on a scale which is likely to be in decibels (dB). It is not necessary to discuss this scale; students should simply be aware that a higher reading indicates a louder sound. 
If you are using a microphone and computer, students should understand that the amplitude (height) of the trace on the screen is an indication of the loudness of the sound. 
If you are using a microphone and computer or a sound sensor and datalogger you will need to be familiar with the appropriate settings which will show loud and soft noises over the range which will be encountered in this demonstration and in the class practical.
2 To give a good range of results it is best to use a selection of materials with a wide variation in acoustic properties; for example, cushion foam (very absorbent), carpet (fairly absorbent) and metal (very reflective).
3 Poster tubes would work well. Thick walls will reduce the transmission of sound in unwanted directions.
To reduce the transmission of sound directly from the sound source to microphone 2, a small hole could be cut close to the end of each tube so that the sound source and/or microphones can be positioned inside:
[image: ]
4 A source of sound of consistent and repeatable loudness is ideal but not essential. A higher frequency sound will give a better range of results across the different materials. Smartphone applications which can generate white noise or tones are available. Alternatively the beep of a stopwatch or a buzzer connected in a simple electric circuit could be used.
If a source of sound of consistent and repeatable loudness is used, only one microphone is needed per group. Only the reflected sound needs to be measured and the Student sheet should be amended. If the loudness of the sound is not consistent and repeatable two microphones will be needed.
5 You will find more practical details in the SEP publication Sound, in particular in Activity A7: Managing sounds in buildings. This booklet can be downloaded freely from the National STEM Centre elibrary:
[bookmark: _GoBack]www.nationalstemcentre.org.uk/elibrary/resource/2359/sound 
Procedure
Demonstration
1	Show that louder sounds produce higher readings or traces with greater amplitudes. You can do this by banging two pieces of wood together next to the microphone, or by whistling or talking. 
Ensure that the class can see the reading or trace at the same time that they hear the noise.
2	Move the source away from the detector and show that the sound detected is quieter. Emphasise the need for a standard sound level; you could appoint one student to speak at a normal, conversational level as you move the detector.
3	Place a wooden board between the source and the detector. Show that the loudness of the sound decreases.

Class practical
1	Stand a wooden board upright on the bench.
2	Clamp the tubes so that they are each at 45 with the board, as shown in the diagram.
[image: ]
3	Position the two sound sensors/microphones at the ends of the tubes, as shown in the diagram. Make sure that you can detect sounds with each microphone.
4	Make a sound next to microphone 1.
5	Record the maximum sound level at each microphone in a table.
6	Cover the wooden board with a piece of fabric or carpet. Repeat the steps 4 and 5.
7	Cover the board with other materials and repeat the measurements.
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