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Investigating how we see colour

The purpose of this activity is:

· to make some observations about how you see different colour

· to try to compare your observations with other people’s observations

· to identify any pattern in the results

· to try to develop a hypothesis that explains how people see colour

Procedure 

SAFETY: There are no physical hazards associated with this practical work. If you feel uncomfortable or stressed by the activity, talk to your teacher.

Investigation

a Watch the slides your teacher presents, or look at shapes on card. 

b After looking at each slide or card, look at a blank white screen or white card.

c Record the colour of the image on the screen or card and then the colour of the after-image you see on the blank screen or card.

	Colour of first shape
	After-image colour I see
	After-image colour most people see
	After-image colour some people see

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Questions

1 How easy is it to describe the colours you see in the after-image?
2 Are you seeing the same after-image colours as most people, or are you seeing something unusual?
3 What connections or patterns can you see in the results?
4 How would you explain the results?

Studies of the human eye have shown that there are usually three kinds of colour receptor in the retina. One type sends a message to the brain when stimulated by red light, another by green light, another by blue light. Yellow light stimulates both red and green receptors. Other colours might stimulate different combinations of receptors or stimulate one more than another.

5 Can you use this information to explain the results?
6 How is this idea used in TV screen technology and in colour printing? (Use a magnifier to study a colour photograph in a book, magazine or newspaper to answer this.)

Answers

1 It might be quite difficult for some to describe the colours. This could be the result of some unusual colour vision or may be used to explain a difference – some people find it easier to describe the colours than others.
2 Some students will see what the majority see, and others will see things differently.
3 In the ‘most people’ results, you should notice a connection between pairs of colours – blue with yellow, green with magenta, red with cyan. In each case, the after-image is the other colour of the pair. There may be variations because of the colour mix in your projector, or how long the students stare at the colours. 
4 Any student who can come up with a good explanation is doing well!

Studies of the human eye have shown that there are usually three kinds of colour receptor in the retina. One type sends a message to the brain when stimulated by red light, another by green light, another by blue light. Yellow light stimulates both red and green receptors. Other colours might stimulate different combinations of receptors or stimulate one more than another.

5 When we look at something coloured, the receptors stimulated by the colour become fatigued and take a little while to recover. So when we look at something white, immediately after a coloured picture, the receptors that are not fatigued send a stronger message than the receptors that are fatigued. So the after-image is the ‘opposite’ colour or ‘complementary’ colour of the original. (It may be that the receptors are not fatigued, but that our brain starts to ignore repeated signals, and only takes notices of the difference when the colour input to the eye changes.)
6 TV screens are made up of phosphor dots in three colours – red, green and blue. (In 2010, one manufacturer is advertising ‘better’ colour by including extra yellow dots.) Combinations of those colours allow us to see the full spectrum of colour in an image. Printed colours (for full-colour images) are made up of four colours of ink – cyan, magenta, yellow and black (the CMYK system – K = “kohl” = black). When cyan is printed on top of magenta, the dot appears blue, and cyan on top of yellow gives a green dot. A close look at a printed colour photo with a magnifier (or digital microscope) will show that it is made up from a series of dots. Our eyes interpret the pattern of dots as smooth transitions from one colour to another. The black ink provides the contrast between light and dark areas of a picture.
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