Discrepant Event

“Now You See It, Now You Don’t”

Materials


-Two polarized lenses (could be polarized sunglasses lenses)


-Light source (eg. Overhead projector, flashlight)


-Mesh or “picket fence” for explanation


-Wire for explanation

Safety Considerations


-Do not look directly into light source

Place in Curriculum


Grade 8, Cluster 2: Optics


8-2-03: Light is a form of energy that travels in a straight line and can be blocked.

· This fits into the curriculum with the assumption that students have learned about the principle that light is a form of energy, and know the definitions of “opaque”, “transparent”, and “translucent”.

· This activity introduces the idea that light transfers energy like a wave.

Commentary

1) Place cartoon on overhead, turn on overhead projector for all to see picture. Allow time for laughter.

2) Preparation “Can everyone see the cartoon that is on the overhead?”

“Okay, I have two lenses here. Teacher holds up lenses for class to see. What do you notice about them?” (They’re clear, big, dark, etc.)

“Good. What is another word to describe how clear the lenses are?” (Transparent or translucent)

3) Prediction “What do you think will happen if I place these two translucent lenses over the cartoon on the overhead?” (Nothing; It may darken a little)

4) Demonstration Teacher places both lenses down in parallel pattern so that students’ predictions are correct; The lenses are still translucent, and the picture can still be seen. 
5) Disequilibrium Teacher turns the top lens 90°, causing the picture to disappear as the lenses become opaque. “Now, I will make it reappear.” Teacher turns top lens back 90°, so it is again translucent. 

6) Explanation “So, what happened when it was black?” (Couldn’t see through)

“What was happening with the light?” (It was blocked)

“What happens to the light when you can see through the lens?” (You can see the picture on the screen)

“Right. So, what’s happening? First of all, these are special lenses. They are polarized, which means that they are created from tiny little stripes that run parallel to each other. They are kind of like picket fences.” Teacher holds up display piece of mesh or “picket fence”. 

“So, the light travels in straight lines, and has lots of energy. The light particles act like a wave, but its waves are at different angles. Teacher holds up mesh, and shows how the wave hits the mesh at different angles, allowing some of the light energy through.

“When the light hits the first lens, the special lens lets most of the light waves through, because the energy can squeeze through some of the little spaces. When we place the top lens on parallel to the other lens, all of the little lines are running in the same direction, and continue to let the light through.” Teacher demonstrates using the model.
“But, if we turn the lenses, the picture disappears, because the little lines are intersecting each other, blocking out all of the spaces where the light got through before, so that now no light can get through the lenses.” Teacher demonstrates using the model.
Teacher can demonstrate using the lenses again, so that the students see the discrepant event and can understand each step. 
Bloom’s Taxonomy: Five Questions for Discussion

1. Knowledge
Light energy behaves like a _________, which is a vibration that moves energy between two places.

Answer: wave

2. Comprehension

At what point in the experiment do the lenses appear opaque? Translucent?

Answer: The lenses are opaque when you can’t see through them and they are blocking the light. The lenses are translucent when you can see through them, either when they are alone or when they are lined up to let the light through.

3. Comprehension

Explain why the light was blocked by the two polarized lenses together. You may 
use diagrams to help you explain.

Answer: The polarized lenses are like picket fences and only let one angle of light wave through. When they are put together at 90º, the second lens blocks the light that the first lens let through. This is why the light was blocked when the two polarized lenses were put together at that angle. (Students can also draw a diagram of picket fences like the example shown in class.)

4. Application
Maria likes to water ski. When she is out on the water and it is a sunny day, she wears special polarized sunglasses. Why would she choose polarized sunglasses over regular sunglasses? (Hint: Water reflects light.)

Answer: When the sunlight reflects off the water’s surface, it is very bright and makes it hard to see. When Maria wears polarized sunglasses, they block the light that reflects off the water so she can see more clearly. Regular sunglasses change the tint that she sees things, but they do not block the reflected light.

5. Synthesis
Carlos has two lenses and wants to test whether they are polarized lenses. Design a simple experiment Carlos can do to find this out.

Answer: Carlos can put the two lenses on top of each other. He can turn one lens 360º to see whether the two lenses together become opaque at any angle.
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