Make a Camera!
Materials

Paper cups, one for each student

Black paint and paint brushes (supplied by Longfellow teacher)
Pins (one or two per class)

Tracing paper

Rubber bands

Candles and lighter or colored LED lights, if available
Methods

Students will each make their own camera in class.  At the beginning of class, have students paint the inside of their cup, both bottom and walls, with black paint.  It is easiest to just pour paint in cups, and have students spread it around, but don’t pour in too much.  Try to get fairly complete coverage, but do not let paint pool at the bottom of the cup.  If there is a ton of paint on the bottom of the cup, then the small hole in the camera will keep sealing up.  If there is too much paint in the cup, help students remove some with their brush.  Keep the top lip and outside of the cup free of paint.  Let paint dry while you “lecture”.

Lecture

The purpose of this lecture is to show that a camera is like the eye, and to have students learn that our eye sees things upside down.  This requires some explaining, but is fairly easy to break down.
Begin by drawing a picture of a tree, and an eye looking at the tree.  See figure on next page.  Show the pupil of the eye (the black part in the middle) and the retina (layer of light-sensitive cells behind the lens).  You can also introduce the terms for other parts of the eye: the cornea is the clear layer that covers the eye, the iris is the brown or blue part surrounding the pupil that opens and closes depending on light intensity, and the lens is behind the pupil where it focuses light on the retina. Trace light from the top of the tree as it goes through the pupil and into the lens which focuses the light onto the retina.  Trace light from the bottom of the tree as it goes through the pupil and lens, and onto the retina.  Show that the tree appears upside down on the retina.  Explain that our brain has learned to flip all the information over so we don’t see the world upside down.  Have students tell what would happen if they saw everything upside down; let them give wacky answers.

Next, explain that a camera is like the eye.  The camera lens is like the lens of the eye and the film is like the retina.  For this experiment, strongly encourage students to draw what you have drawn in their notebooks.  Drawing the image themselves will help them understand why objects are upside down on the film or retina. 

Methods, continued

Explain that cameras will be made from the painted cups.  Help students secure tracing paper to their cups.  Have them hold the tracing paper in place while you stretch a rubber band around the tracing paper.  Adjust so that tracing paper is fairly taught.  Use the pin to make one small hole in the center of the bottom of the cup.  When all students are done making their cameras, turn off lights, and light candles.  If possible, close shades so the room is fairly dark. 
Have students look at candles through their cameras…remember that the small hole is closest to the candle and the tracing paper will be 4-6 inches from their eyes.  A flickering image of the candle flame will appear on the tracing paper.  Set up a few stations for candle viewing or it will get too crowded.  You will probably have to help students in using their cameras when they first start.  They will try to look through the small hole on the bottom, but this won’t work.  Warn students to be careful to not let their camera get too close to the flame!
They can bring their camera home.  Suggest that they turn the lights off at home, and try to watch upside down TV tonight.
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