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Gathering evidence to test models of colour vision – Student sheet
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Gathering evidence to test models of colour vision – Student sheet

To study 

Colour vision depends on receptor cells in the retina, called cones. 
Each type of cone responds to the stimulus of a different colour of light. There are blue, red and green cones. 

Other receptor cells, also in the retina, respond to light as a general stimulus but not to different colours.

To do

Make a prediction

You will make a model for red and blue colour vision. 

Your model will be a colour vision map. It will show the outer limit of where you can see blue and red in your field of view.

1
Imagine you are facing the grid below, and are looking straight ahead at the centre of the grid using one eye. The centre of your field of view is where the lines cross.

Coloured objects will be moved along the lines across your field of view from the edge to the centre. On each line mark with a cross where you think you will first see:

a
an object in your field of view
b
the colour red
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c
the colour blue.

2
Explain why you have predicted this pattern. 

Collect evidence

3
Use the experiment set-up shown in the diagram below to test your predicted model.
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4
Draw straight lines to join the crosses which map where you first see an object. 

Draw straight lines to join the crosses for where you are first sure of the colour of a blue object.

Draw straight lines to join the crosses for where you are first sure of the colour of a red object.

The examples below have a line for ‘first see object’ and ‘first see blue’ only. Your model should also have a line for ‘first see red’.
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Colour vision: Assessing learning

To answer or to discuss
1
Sketch the model you drew from the experimental data. Use the grid provided.

2 
Summarise your evidence in a series of short statements. For example:

‘The person tested has exactly the same field of view for the colours red and blue.’

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

3 
Summarise the similarities and differences between your predicted model and the one you produced from the data. Use the table below. 
	Prediction 
	Data supporting or contradicting the predicted model

	My first model predicted that …..  


	

	
	

	
	


4 
Read this information about colour vision.
Scientists have studied the cells in the retina. 
They have found that there are around seven million cones in the retina. 
64% of these are red cones, sensitive to red light. 
34% are green cones and 2% are blue cones. 
The blue cones are mainly outside the central area of the retina. 
The red and green cones are concentrated in the centre of the retina. Outside the central region of the retina there are few cone cells. 
Other receptor cells in the outer regions of the retina detect light, but do not detect different colours.

a  
Use this information to draw a simple sketch showing the position of cones on the retina. Use the outline provided. Add notes and labels to explain what your sketch shows


Outline of the retina

b 
Write a short statement linking:  
•  
the model produced in your experiment
•  
your sketch of the retina 
•  
the information about cones in the retina. 

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................
c 
Compare your answer with the model answer provided. Suggest how your answer could be improved. 
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