Kelly Martin


Discrepant Event Name: 

· Shadow Colours

Required Materials:

· White Light

· Red Light (try to get the red bulb the same brightness as the white one)
· Plank of wood to attach light bases (place lights about a foot apart)
· White wall, sheet, or paper

· Dark Room

Safety Considerations:

This discrepant event does not have many safety concerns.  The lights are fixed to the plank of wood so that no one will touch the wire connections and get a chock.  Another thing to keep in mind with this event is that the lights will become hot once they are turned on.  Make sure that no one touches them while or immediately after the lights have been turned on.

Relation to the Manitoba Middle Years Curriculum:

This discrepant event relates to Grade 8, Cluster 2: Optics.  This event will explain how the human eye detects colour, and how the ability to perceive colour may vary from person to person. (SLO 8-2-05, GLO: A2, E1).  It also demonstrate that light is a form of energy, that light travels in a straight line, and can be separated into the visible light spectrum. (SLO 8-2-03, GLO: A1, C1, C2, D4).
Full Commentary:
Open by getting the class to gather in a little closer to the instructor so that it is easier to see the presentation.  Begin by placing the light board on the table.  Plug the white bulb in and have a student turn the lights off in the class to that the only light in the room is from the light board.
Put your hand in between the light and the wall and look carefully at the shadow.  Start making shadow puppets and ask the students if they can figure out what animals you are making.  After a few shapes, hold your stretched out hand in front of the light.

“What can you tell me about the shadow on the wall?”

“What color is the shadow?”

Once the students indicate that the shadow is black ask why? (The target response is that the light is blocked by the hand so no light is hitting the wall)

Turn off the white light and turn on the red one.  Start to do the same thing you did with the white light by making shadow puppets (or get a student to do a couple of their own).
“Is there anything different about this light than the one we just saw?”

Students should observe that there was no difference in the shadow, it is still dark, and that the wall is red instead of white.  At this point, have students predict if there will be anything different to the shadow and the wall if you turned both lights on at the same time.

Wait a while for students to come up with a hypothesis.  Have some share their ideas, and then turn both lights on.

This time, instead of making shadow puppets, select a student to come close to the wall so they will have a clear view of the shadow.  Put your hand in front of the lights.

“What can you tell me about the shadow?”

The student should see that the shadow is no longer dark or black, but it appears to be green.  If the student can not see the green clearly have them focus on the edges of the shadow.

Let other students have a closer look to help everyone into a state of disequilibrium. 
After everyone has had their look at the shadow, turn off the light board, turn the classroom lights on and have everyone return to their seats.
“Where did the green shadow come from?”

Take a couple of suggestions.  Students may not be able to come up with any suggestions at all.

Explain that the colour on the wall was always dark or black and that their eyes were fooling them into thinking it was green.  How is that possible?  Look at how the human eye perceives colour through rods and cones.  Cones are responsible for viewing daytime light and distinguishing colour.  (There are three different cone receptors, Red- low, Green- middle, and Blue- high frequency).
It may be beneficial to draw example wave lengths of Light waves going into their related cone receptor. 

Explain that the color sensitive cells (cones) in your eye get “tired” of seeing the red and when you look at the shadow with both lights; it sees green, the slightly higher frequency.  You can then go on to discuss color-blindness and how some people don’t have certain color sensitive cells. You could also talk about stage lighting and how it combines the three primary colors to make a white spotlight.
5 Concluding Questions:

1. Name and describe the function of the different types of Cone receptors in the human eye.
2. Why did the shadow appear to be green when both lights were on?

3. If Travis is Red-Green colour blind, would he have noticed a difference in the shadows? Explain why or why not.

4. Name an example of something we use everyday that “fools” our eyes into seeing different colours.

5. Explain why we can mix primary colours and get any other color from it.
Origins of this event:

I found the basis of this event on the internet at www.krampf.com.   There are hundreds of really interesting ideas for science experiments in this web site.
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