name of discrepant event

“Colour Confusion”
materials required

For this demonstration the teacher quite simply requires copies of the various “colour confusion” demonstrations they are going to show the class (see attached).  Enough could be made for every student or a few could be made for some smaller groups.  This would depend on the teacher’s preference in terms of what they think students would benefit from more.
safety considerations

There are no obvious safety considerations as this is a very low risk demonstration.
consideration of the manitoba middle years curriculum 

In terms of the middle years curriculum this demonstration would fit in Grade 8 Cluster 2 titiled Optics.

Specific Learning Outcomes include the following (corresponding GLO’s are also mentioned):

8-2-01 Use appropriate vocabulary related to their investigations of optics.  Include: spectrum; additive theory; subtractive theory; frequency; wavelength; refraction; concave and convex mirrors and lenses; terms related to types of light sources, types of electromagnetic radiation, and the law of reflection  GLO: C6, D3

8-2-03  Demonstrate that light is a form of energy, that light travels in a straight line, and can be separated into the visible light spectrum. GLO: A1, C1, C2, D4  
8-2-04 Explain, using the additive theory, how colours are produced, and identify applications of this theory in daily life. GLO: A1, A2, B1, D4

8-2-05 Explain how the human eye detects colour, and how the ability to perceive colour may vary from person to person. GLO: A2, E1  

8-2-06 Demonstrate, using the subtractive theory, how colours are produced, and identify applications of this theory in daily life. GLO: A2, B1, E1

commentary 

· To present this discrepant event I would begin by having the class look at demonstration #1 and completing the steps indicated. I would then ask the following questions:
1. What colours do you see on the plain white paper after looking at the green/yellow heart?
2. What, if anything did you expect to see?
3. Are your eyes playing tricks on you?
4. Why do you think the second heart was not the same color as the first one?
5. Do you think there a pattern in the colours you see?
6. What colors do you think the human brain pairs together?
· I would then have them look at demonstration #2

1. Is it more difficult to read a word like “Red” when the font is another colour? 
2. Are you noticing a trend in terms of the “confusion” between your eyes and your brain?
· Assuming students will want more you can add another picture such as demonstration #3 that is also included.
1. What colour(s) do you think you will see after staring at the star?
explanation

There exists an unusual relationship between the eye and the brain in the human being.  There is a relationship among four primary colors: red, green, blue, and yellow.  As the retina absorbs light, coders farther back in the eye discriminate between the colors.  The eye is filled with 250,000 color decoding cones. The black-white coders can send a combined grey image, but one coder relays the signals for green or red, and another coder for blue or yellow.  These colors oppose each other and will not mix.  Steady exposure to any color tends to weaken the brain's response:  a bleaching effect makes the color fade or makes it grey.  After staring at the yellow and green heart, a clear after-image was seen of a red heart bordered in blue.  There is a temporary switching of the signals to the brain.  Since red and green share a single coding mechanism, as do yellow and blue, withdrawal of the color stimulus shuts down one part of the mechanism and triggers the other part for a moment or two. The cones in the human eye pair the following colors:  red-green, yellow-blue, and white-black.     

concluding questions 

1. What colours does the human brain pair together?  (knowledge)
2. Describe in your own words how the human eye detects colour. (comprehension)
3. Why are coders significant when it comes to seeing colour? (application)

4. What are the parts of the eye and brain involved in vision? (analysis)
5. What do you predict would happen to your eye if I showed you other colours or colour combinations? (synthesis) 
6. You are looking at a red apple.  What is going on in terms of your eyes and your brain? (evaluation)
origins of this event

demonstration #1   http://www.scienceinquiry.com/demo1298-4.htm
demonstration #2   http://www.blifaloo.com/illusions/words.php
demonstration #3   http://www.colormatters.com/optics.html

demonstration #1

procedure
· Make a drawing of a heart-shaped figure (see example above) having a yellow border, a green interior, and a small black dot in the center (on a double-page sized paper). 

· Also provide a plain double page size paper with a small black dot in the center of it.

· Let the students one by one stare at the colored heart for twenty (20) seconds without blinking their eyes, focusing on the black dot. 

· Afterwards, let them immediately look at the plain piece of white paper, focusing on the black dot in the center of the paper. 

· Ask the students to report what they see.

demonstration #2
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procedure

· Create a paper with the colours written as they are above.

· Read the color of the words below (not the actual words).  Try to do it as fast as you can. Is it difficult?  Now try and say what colours you see and not what the words says.  How was that?
demonstration #3
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procedure

· Make a drawing of the star shaped picture above.

· Also provide a plain double page size paper with a small black dot in the center of it.

· Look at the image at a distance of 8-12 inches or 20-30 centimeters from the page.  Stare at the black dot in the middle of the white star for 30 seconds. Keep your focus on the black dot.
· After 30 seconds, shift your focus to the black dot in the middle of the white paper. 

· Ask the students to report what they see.
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