
Lesson 3: Teacher Reference

Earth-Sun-Moon System Physical Model Setup

1. Watch [video:OP.SS.VID.L3.002].

2. Gather materials: 1 4-inch Styrofoam sphere, 1 ⅜-inch dowel, 1 block with hole drilled, 1 skewer, 1 thick rubber band, 1 thumbtack, 1 twist tie, 1 1-inch Styrofoam sphere, 1 bulb
socket, 1 bright lightbulb, 1 phone camera or webcam, 1 extension cord with power strip, 1 plastic clamp. You will be using the same setup as Lesson 2 except adding the Moon
(smaller sphere on skewer) and a camera to the foam Earth.

3. Attach the smaller sphere to the end of the skewer. When students are in small groups they will use the thumbtack and twist tie to
simulate a person on Earth, pointing up towards the Moon. You will use the rubber band to hold the camera onto the larger sphere.
The camera will be looking away from the lamp Sun and capture the perspective of the thumbtack person looking at the Moon.

4. Open an app that allows you to send the video from your phone (or a webcam) to the computer to show what the Moon would
look like from the perspective of an observer on the surface of Earth. Note: the video shown is not to scale, but the perspective is what
the observer would see from Earth.
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5. Position 5: Place the Moon opposite of the lightbulb (Sun) on the other side of Earth and the camera. Since the whole side of the
Moon facing Earth is lit you will see a full Moon when the Moon is on the other side of Earth from the Sun. If the foam Earth is the
center of a clock, the Sun is at 9 o’clock and the Moon is at 3 o’clock.

6. Position 4: Whenever you move the Moon you will also have to move the camera to face it. The Moon moves counterclockwise
around Earth. If you move the Moon to 1 or 2 o’clock and rotate the camera to follow it (while keeping the lamp Sun at 9 o’clock), you
won’t see the full face of the Moon. You will see some darkness, and you won’t see the entire sunlit side of the Moon. Scientists call this
a gibbous Moon, about ¾ of the sunlit part of the Moon. Your class may call it something else.

7. Position 3: Move the camera and place the Moon to about noon. Half of the Moon is sunlit and half is not. Since we would only see
about half the Moon’s face in the sky, this is a quarter Moon. Notice that as the location of the Moon changes, the amount of the sunlit
part of the Moon we see changes, and that creates the Moon phases.

8. Position 2: Turn the camera and move the Moon to about 11 o’clock. You will see a small crescent of light. You will not see the entire
sunlit Moon but only a small sliver of the Moon.
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9. Position 1: Turn the camera so it is facing the Sun. Place the Moon in between the foam Earth and the lamp Sun. You will not see any
of the sunlit side of the Moon. The Moon will appear dark to the observer. (It would be easy to create an eclipse here but do not do
that, yet. You can keep from doing this as long as you keep the Moon just above or below the Sun.)

10. If you would like to show students how the shape of the sunlit parts of the Moon changes continuously over time, you can move the camera and the Moon at the same time with
the help of a student volunteer.
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