Light: Camera Obscura
Outcomes: Students will be expected to compare and describe how light interacts with a variety of optical devices and construct an optical device that performs a specific function (107-1, 205-10, 303-8)

Materials: 

· Paper towel rolls *

· Toilet paper rolls *

· Masking tape

· Wax paper

· Aluminum foil

· Push pins

· Candles

*Have students bring these in the night/week before this lesson*

Procedure:
Engage – Bring in a camera and take some pictures around the classroom. If possible use a digital camera and display the pictures taken on a digital projector from the computer. This will lead into a discussion of how the camera is able to capture and reproduce images. If a picture were taken in the dark, would you be able to see it? What is it the camera is capturing when a photo is taken? This should lead to the idea that a camera is capturing light, which is then focused through a lens and projected onto a surface that allows the image to be saved. In an old camera it is film that is exposed to that focused light to make the image, in a digital camera it is a CCD (semiconductor that transmits electrons where the light hit it on the CCD grid, teacher can call this “a computer part”). More details can be found here http://electronics.howstuffworks.com/digital-camera2.htm for a full explanation.

Explore – Students will now construct their own camera in order to capture an image (light). In order to do this, students will:

· Cover one end of a tube with a piece of aluminum foil. Tape the foil to the tube.

· Place a pinhole in the center of the foil.

· On a second tube, cover one end with wax paper, tape it to the first tube.

· Tape the wax paper end of the tube to the foil tube (opened end)

· Light a candle for the students and have them look at the candle using their new camera and see if they can see light 

Explain – Have a class discussion about what the image looked like. What did the students see on the wax paper? Did it look like candle light? What is the wax paper comparable to in a film camera and in a digital camera? Was the image right side up or upside down? 

Extend – Ask students to come up with a list of ways they could improve their camera. If the image was blurry, how could they focus it? What does a normal camera use to focus images? If it was upside down how could they flip it?

Apply – Have students write a summary of their understanding of how a camera works and why their camera worked. There is also an activity sheet included in the Lesson plan binder which can be handed out to students.
