
THE SET UP

  

1. Summary   

Students are shown a mobile phone ringing in a beaker causes a membrane above it to 

vibrate. A student is blindfolded and tested to see if they can determine the direction of 

sounds around them. They then wear a reversed-hearing device (ear defenders with tubes 

and funnels) and try again and see if it fools their brain.

2. Context 

This can be included when delivering senses, hearing or as an energetic practical about 

fooling senses. It is also linked to natural selection and evolution – discussing the 

advantages of having two ears…

  3. Apparatus   

   •   Cling film

   •   Mobile phone

   •   Salt and pepper

   •   Beaker large enough to fit an entire mobile phone

   •   Model ear

   •   Reversed-hearing device (see videos for a visual example)

   •   Blindfold

   •   Swivel-chair

4. Preparation 

Set a mobile phone to a loud ring tone, turn off the vibrate function, and put it in a 

large beaker. Pull cling film as tightly as possible over the beaker to make a thin drum 

(membrane) and sprinkle salt and pepper on top of it. Ringing the phone should cause the 

salt to ‘dance’ due to the vibrations transmitted to the membrane.

               Experiment 9: I’m Over Hear!

Your brain feels cursed with hearing reversed
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Make a reversed-hearing device:

Drill a 6mm hole in each of the cups of a pair of ear-defenders, close to the centre. Glue in 

two 30cm lengths of bunsen delivery tubing.

Cross the tubing over the top of the headset and attach filter funnels so they point in the 

opposite direction to the ear-cups and tape them in place.

Clear an area of the classroom large enough to allow one student to sit on a swivel chair with 

the remaining students in a circle around them.

5. Safety 

   •   Ensure that the tubes do not go through the ear cups far enough to enter the ear canal.

   •   The swivel chair must have at least 5 legs/wheels.

THE DEMONSTRATION 

  

1. Procedure 

     •   Show the students the mobile phone in the beaker, ring it and observe the vibrations 

          on the membrane – causing the salt and pepper to ‘dance’.

     •   Relate the cling film membrane to the ear-drum and show the students this on a 

          model ear.

     •   Discuss why we have two ears (for directional hearing) and test this by inviting a 

          blindfolded student to sit on a swivel chair surrounded by other students. Students in 

          the circle must clap when gestured to by the teacher. The blindfolded student in the 

          middle must point in the direction they hear the sound coming from. Record the 

          results.

     •   Invite the middle student to wear the reversed-hearing device (students may have to 

          hold the ear cups tightly against their head for this to be effective), repeat the 

          experiment and record the results.

     •   Discuss the results – you should find that your directional sense is better if the sound 

          is from in front, rather than behind. Also, the reversed-hearing should be much 

          worse and (hopefully) opposite to the first experiment.
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2. Suggested Script Ideas

“How do we hear?  Sound is caused by vibrations and these vibrations pass through the air 

to our pinna [reveal on model ear], which funnel towards the ear-drum, or timpani, causing 

it to vibrate.

I can visually demonstrate these vibrations using a mobile phone, some cling film and a 

beaker: I am going to ring this mobile-phone and we will see what happens to the salt and 

pepper spread on the cling film. [Ring phone] You can clearly see the vibrations which in our 

ear-drum are passed down through the small bones of our inner ear to the cochlea. 

[Show this on the model or on a PowerPoint slide].

So why do we have two ears? A spare in case things go wrong? To make us look 

symmetrical? It is actually to be able to determine the direction of incoming sound. Why 

is this important to us? It is to stop us getting run over by things we can’t see, or in our 

hunter-gatherer days, to hear and escape predators or to capture prey.

What would happen to prey born only with one ear? They would be more likely to be killed 

as they couldn’t work out the direction that the predator is coming from and so would 

be unlikely to pass their genes on to the next generation – this is the process of natural 

selection at work.

This next experiment is to test how well we can determine direction. I would like one 

volunteer to sit on the swivel-chair and the others to form a circle around them. I will point 

to you in a random order and I’d like you to make a noise: a clap, click fingers or hum. 

Our volunteer in the middle simply needs to point in the direction they think the sound is 

coming from.

Now we will introduce this reverse-hearing device and we’ll try again.

What can we conclude from this experiment?”
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THE CONCLUSION 

  

1. Explanation 

Our two ears enable our brain to determine the direction of a sound. We are better at doing 

this if the sound is coming from in front of us.

We can fool our brain, with a reverse-hearing device, into thinking the sound has come from 

the opposite direction.

2. Useful Questions and Answers

Q) Why can we hear better in front of us than behind us?

A) Our pinna are angled forwards so sounds in front of us are louder. This gives our brain 

    more information as it works out the direction from the relative loudness of the sounds 

    reaching each ear.

Q) Do loud sounds damage our hearing?

A) Yes, every loud sound can cause some damage to the small hairs in our cochleas 

    meaning we never hear quite as well again… So turn your music down!

Q) Why do we need to know the direction of sound?

A) To help us determine the direction of approaching danger, such as cars etc. 

    If we go back to our days as hunters we needed to detect prey that we couldn’t see and 

    also potential predators.


