Pinhole Camera (Extension Activity)
The Eye as a Camera

1. Sources of light. Have students think about and list sources of light on their worksheets or notebook. In a classroom discussion, allow students to share their ideas and items on their lists. Provide guidance, elaborations, and corrections as needed. Ask, "How can we see other people?" Guide the discussion toward the fact that people reflect light. Give the students an example by turning off the light and then ask what they notice about other students. How well can they describe what someone else is wearing?

2. Cameras. Explain that the class is going to investigate how light behaves and that one way is to find out how a camera works. Have students think about and then write on their student worksheet a description of the parts of a camera and how it works.  Use photograph of camera on Smartboard to help students’ recall.  Guide students to fact that a camera uses light to create images on film.
3. Make pinhole cameras. Find Instruction Elsewhere : )
4. Use the pinhole cameras. Darken the room and have students point the pinhole ends of their cameras at the Smartboard and look at the screen. Have them hold the magnifying glass up to the pinhole.  They may need to adjust the magnifying glass to focus the image on the screen.  The students should see an upside-down image of the object focused on it. Let the students explore with the camera on several objects. Have the students describe on their worksheets what they notice about the images they see.  Have students draw diagram in their notebook, and label it.  Ask them to describe how it is used and how the image appeared.  They should write down questions they have, i.e., “why does the image appear upside down?”
You may wish to have students record the following guided discussion as notes in their notebooks:

5. The eye is like a camera. Have students recall their ideas about parts of a camera and how it works. They can refer to their worksheets. Point out that even though their pinhole cameras do not have lenses, they still are like real cameras that make an upside-down picture on the film. Brainstorm similarities between the eye and a camera:

· both the eye and a camera have a lens 

· a camera has film to record the image that it sees and the eyes have receptors. 

· both the eye and the camera need lighting in order to see things. 

· a camera has a shutter to control how much light it lets in. 

· The eye uses the pupil to control how much light it uses. 

· both the eye and the camera are able to focus. 

What happens: 1. Light rays from the object pass into the camera through the pinhole and form a focused image on the screen. The final image is upside down because the light rays cross over each other as they pass through the pinhole. The same thing happens in the human eye.

 6. Use the pinhole cameras outside. Have the students try taking their camera outside and looking at moving sunlit objects. CAUTION: STUDENTS SHOULD NOT LOOK DIRECTLY AT THE SUN WITH THIS CAMERA. They will need to block out all of the light by covering their head with a piece of dark cloth (like a jacket). Have them gather the cloth under their chin so that no light can get through the screen.

7. Using diagram of eye, explain how light enters our eyes the same way that it enters a pinhole camera.  As a result, the light that becomes focused on the retina presents an image that is inverted relative to the outside world.  Higher levels of the brain adjust for this, so that we “see” the world in its correct orientation.

