
PHASES OF THE MOON 

Audience age: Elementary School +  
Program Type: Classroom activity 
Location: Dark, open space 
Duration: 10-15 minutes 
Audience size: Large 
Volunteers needed: 1-2 
Source: https://www.nasa.gov/centers/jpl/education/moonphases-20100913.html  
!  
ACTIVITY GOALS 

!  
SCIENCE STANDARDS  
1.Space Systems: Patterns and Cycles 
5.Space Systems: Stars and the Solar System 
MS.Space Systems 
HS.Space Systems 
!  
HOOK: Do you know what phase the moon is right now? Why do you think the moon changes? 
Have you ever seen the dark side of the moon? 
!  
NOTES 

1. This really only works if you’re in a sufficiently dark spot.   
2. Remind students to be careful with the pointed end of the pencil and to not stare at the 

light source 
3. Be sure to break misconceptions about the phases being shadows! 

!  
MATERIALS 

● Styrofoam balls (>2” diameter)  
● Pointed pencils  
● Bright bright light source (think lamp without a shade bright) 
● Dark room 
● Outlet or power for light 
● Moon globe (optional for further exploration) 

!  
SET-UP PHOTO OR NOTES 

1. Place the lamp in a central location and pass out styrofoam balls and pencils to each 
participant 

2. Have the participants stand a reasonable distance from the light source 

Program  
Goals

● Provide visual explanation for the phases of the moon 
● Explain eclipses and moon facts

Audience 
Goals

● Understand why phases of the moon occur 
● Understand the difference between a solar and lunar eclipse

https://www.nasa.gov/centers/jpl/education/moonphases-20100913.html


3. Have each student poke a pencil through the styrofoam ball and hold it at an arms 
distance away 

4. Explain that the sun is the light source, each student is the Earth, and each styrofoam 
ball is the moon 

!  
COMPLEMENTARY HANDOUTS 
N/A 
!  
ACTIVITY PROCEDURE OUTLINE 

Moon Phases Directions: 
Step 1: New Moon: To begin, students should face the lamp and extend the sphere directly in 
front of them, raising the sphere enough so they can also see the lamp. This view simulates a 
new moon. As students look at their moon, they will see that the sunlight is shining on the far 
side, opposite their view of the moon.  From Earth, the new moon is not seen.  

Crescent Moon: Keeping their arms extended in front of their bodies, have students turn their 
body and extended arm counterclockwise about 45 degrees. They should face their balls and 
observe what they now see. They should see the right-hand edge of the sphere illuminated as a 
crescent. The crescent starts out very thin and fattens up as the moon moves farther away from 
the sun (as the student begins to turn in a circle).  



Step 2: First Quarter: Have students continue turning left so their moon and body are now 90 
degrees to the left of their original position. The right half of the moon should now be 
illuminated. This phase is called the first quarter.  

Step 3: Full Moon: When students move their moon so it is directly opposite the sun, as viewed 
from Earth, the half viewed from Earth is fully illuminated. (Make sure they hold their moon high 
enough so the "sunlight" is not blocked by their head.)  

Step 4: Third or Last Quarter: Keep students turning, with arms extended, so they are now 
three-quarters of the way around from their original position. This is the third, or last, quarter. 
They should observe that the opposite side from the first quarter moon is now illuminated.  

Step 5: Return to New Moon: The continued counterclockwise movement brings a thinning 
crescent and finally a return to a new moon. 

Summarize that the moon is only ever half illuminated, and at different times of the 
**DOC: The moon is a D when it is a waxing gibbous (meaning it will become a full moon ‘O’) 
then becomes a ‘C’ when it is waning crescent (next it is a new moon) 

Talking About Tidal Locking 
So why do we only see one side of the moon? Is the moon rotating? If so at what rate? -- We 
know that we only see one side of the moon. For this to be true, the moon must complete one 
rotation in one Earth orbit, which takes ~28 days. This can be demonstrated by having the 
students pair up. Have one person be the moon and walk around someone else first always 
facing the same distant object (i.e. no rotation) and a second time rotating to always face the 
other person who is acting as the Earth. In the second case, the person who is the moon had to 
make one full rotation to keep facing the person who was the Earth. The reason for this is tidal 
locking! 

Tidal locking occurs because of gravitational friction (gravity tugs at different amounts at 
different distances). The least energy state is when two objects are always facing in the same 
orientation. 

Summarize that the moon is tidally locked to the Earth and the there are many bodies in the 
solar system that are tidally locked (i.e. Jupiter’s moons, planets in other solar systems as well). 
Because of this tidal locking, the moon rotates such that it the same side is always facing the 
Earth. We never see the other side of the moon! 

Explaining Eclipses 
Ask the students if they noticed if they got in the way of the light source creating a shadow on 
their moon. This is how eclipses happen! Ask if they’ve ever seen a lunar eclipse or a solar 
eclipse.  

Position the moon so that it’s near the new moon phase. Can we ever get an eclipse in this 
position? (no) What about when it’s at the full moon phase? (yes) 



Talk about solar eclipses. Where does the moon have to be to get a solar eclipse? (between 
earth and sun so new moon). 

Why don’t solar eclipses happen every year? - Because the orbital plane of the moon and sun 
are not perfectly on axis. 
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