Energy Explorations Outline
Station 10
Light Refraction Station
Materials:


Clear plastic cup, pencil, water


Light Refraction Graphics

Convex lens 





Bowl with penny

Water Drop Magnifiers & eye droppers

Text cards









Introduction to Light Refraction: 
· Light travels through different media (air, water, glass, etc.) at different speeds. When light enters a different medium at an angle it is refracted or “bent”
· Look at the man’s hands. Show graphic of man in the pool. How do they look? Like they are broken or bent at weird angles.  Are his hands really like that? What is happening?  This is an example of light refraction. When the sunlight hits the water is medium is changing (air to water) and so the speed of the light waves are changing. The light is refracted or bent making his hands look bent.
Activity #1: Refraction with Water

· Bend down so you are on eye level with this glass of water.  What happens when I put the pencil in the water? It looks bent or broken.  Did the pencil really break? No-light is refracting.
· Let’s try it again with these two graphics.  You’ve got to be at eye level with the glass.  Place the checkered graphic card behind the glass and move it slowly from left to right and back. Repeat with the second graphic. You might need to do it a couple times so everyone in your group has the opportunity to see it. What did you see?  
· Refraction is why things often appear differently when viewed in water or other transparent medium such as glass or plastic. Can you think of any times when you have experienced this?  Picking up a toy from the bottom of a pool, a fishing pole in water.
Activity #2: Penny in a Bowl
· Do you see this penny? Show penny glued in bowl.  It’s magic…not really, but because of light refraction it will appear to be.  

· Set the bowl on the table.  Can everyone see the penny in the bowl? Now step back so the penny is just out of your view and stay in that spot.

· Keep looking at the bottom of the bowl. Slowly pour water into the bowl. What happened?  The penny reappeared!  You may have to do this a couple times so everyone in the group gets a chance to see. 

· Show penny in bowl graphic. Before I poured the water in the bowl, the light was not refracted and you just saw the edge of the bowl. But the water refracted the light, changing the angle of the light so you can see the penny (or it magically appears!) 
Activity #3: Water Drop Magnifier
· There are times when we need to refract light. Lenses are used to refract light in predictable and useful ways.
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Pass out water drop magnifiers and text cards.  We are going to use a drop of water to act as a lens.  Put one or two drops of water on each student’s magnifier.  Put the magnifier over the text card.  What do you see?  The text appears larger.  If it looks blurry, you can adjust the focus by pushing down on the magnifier.

· Allow students time to experiment with the water drop magnifier, then collect them from your group. 

Activity #4: Lenses

· A water drop magnifier isn’t the most practical type of lens. There are two basic lens shapes: convex and concave.  
· Show graphics of lenses. Convex lenses are thicker in the center than at the edge and focus light to a focal point. Convex lenses are the most useful type of lens.  Can you think of lens that we use every day? Lens in our eye, eye glasses or contacts, telescope, camera.
· Objects closer than the focal point appear right-side-up and magnified. Objects beyond the focal point appear up-side down and reversed. Pass out the lens to every student.  Now look at the text card with the lens.  Move the lens up and down so you can see the text magnified and then upside-down when you get past the focal point. Try looking at a person across the room through a lens.
Activity #5: Rainbows

· Visible light is a mixture of different colors or wavelengths of light. Red is the longest wavelength.  Violet is the shortest wavelength. 

· Visible or “white” light can be separated into its different colors by water droplets refracting light to form a rainbow. 
· We can’t create the conditions to see a rainbow in this room, but we can see white light’s different wavelengths by putting on a special pair of glasses.  Pass out a pair of glasses to each student.  Look at a light source. Can you see the different colors?  
Complete Student Worksheet Questions:
Note to Leaders: Ask these questions to the students. Do not just give them the answers. If incorrect answers are given, talk the students through the correct answer. You may need to refer back to the definition.
The bending of light as it passes from one medium into another is called REFRACTION.
What type of lens is the most useful and is found in many optical devices?   CONVEX              
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