
NAME: _________________________________________ PERIOD: _______ DATE: ______ 

LAB PARTNERS: ____________________________________________________ LAB  9

PHASES OF THE MOON 

CLAIM: From our view the illuminated side of the Moon changes shape or phase as it 
revolves around Earth, and repeats in a cyclic manner.  After completion of this investigation 
students will be able to demonstrate and explain this monthly phenomena using Evidence and 
Reasoning. 

SEP’s:  Throughout this lab, the SEP’s (Science Engineering Practices) will be touched 
upon: 

1. Asking questions and defining problems
2. Developing and using models
3. Constructing explanations

CROSSCUTTING CONCEPTS: This lab will serve to demonstrate the following 
Crosscutting Concepts: 

1. Patterns
2. Cause and Effect
3. Systems and System Models
4. Scale, Proportion and Quantity

PHENOMENON:    Students will analogue the natural cycle of moon phases within the 
classroom environment.   

MATERIALS: 
Overhead Transparency Projector or other powerful light source 
Volleyball / styrofoam sphere / or other mostly white ball 

. S t up a light source in the front of the classroom.  Ensure that the height of illumination is 
higher than most of the students to allow light to hit the ball.

. Arrange the students in a large circle.  One student will be able to observe the phenomena at 
a time.  Each student will take a turn at the center observation point.  This position 
represents a viewer from the surface of Earth (you can have this student hold a globe for 
analogous purposes of the model).

. Students in the outside circle hold up the volleyball or white sphere (Moon analog).  The 
relative perceived shape of the illuminated half models the phase cycle of the Moon.  
Students pass the ball to their right to represent the Moon’s counterclockwise revolution.

. Repeat for each student to make the observation.

. Refer to figure I for phenomena set-up
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DISCUSSION: 

INTRODUCTION:     
Bodies in our solar system are always half illuminated by insolation 
(incoming solar radiation).  For all planets, moons, asteroids, and celestial masses there is a side 
that is bathed in radiation from the Sun while the opposite side is in pure darkness.  The shape of 
these objects are mostly spherical, but the shape or “phase” of the illuminated side will change as 
viewed from Earth due to relative orbits and celestial motion.   
 For our Moon, the cycle of phases repeats monthly, as that is about the time it takes for 
the Moon to orbit (calculates as approximately 27.3 days to revolve around Earth and because 
the Earth is also in orbital motion, the Moon will complete the full cycle of phases in 29.5 days).  
When the Moon is in front of the Earth and it’s dark side faces us, we call this the “New Moon.”  
When it is opposite the Sun and we see the entire illuminated face, we call this the “Full Moon.”  
Before and after the New Moon we only see a sliver of the illuminated face and we call this a 
“crescent moon.”  When the Moon is close to Full or just past it, this is known as a “Gibbous” 
phase.  And when you see a “Half Moon,” you know that the Moon is perpendicular to the Sun 
(this means that the Earth, Moon and Sun make a right angle if you connected them with a line). 
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CLAIM  T  a   t  M   c   a ta  c at  a ca   t  
 t at ac  Ea t  a   c at  a  a  at  a   a c t a a t c a a flow (these 

are the large dark areas called “Maria”).  This is because the “near-side” is protected by Earth 
from collisions with meteors and comets, and the “far-side” is exposed to impacts from open 
space. 

DISCUSSION: 

INTRODUCTION: The orbit of the Moon is said to be “Geosynchronous” (geo refers 
to Earth and synchronous meaning at the same time).  This is because the orbit or revolution of 
the Moon and the time it takes to spin or rotate are both approximately 27.3 days.  The result is 
that we can only view the “near-side” of the Moon or that the same side of the Moon always 
faces the Earth.  Much in the way we look at the shapes of clouds to make out different animals 
or objects, over time, different cultures have seen different shapes in the Maria (dark areas) of 
the Moon.  Some examples are a human face, a tree, a bunny and a pair of hands.  Next time 
there is a Full Moon, look up, what do you see on the face of the “near side?” 
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Diagram A – This diagram represents the Moon in its orbit around the Earth, as viewed from 
the Earth’s North Pole.  Position 1 represents a certain location of the Moon in its orbit. 

1
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MATERIALS   
Seven Oreo cookies 
Plastic spoon 
Paper towel 

APPROXIMATE TIME   1 – 1 ½ periods 

OBJECTIVES 
To determine the phases of the moon using Oreo cookies. 

PROCEDURES: 
1. Each pair of students will receive 7 Oreo cookies. (DO NOT EAT THE COOKIES IN LAB!)

2. Separate your cookies carefully, so one ½ has all the frosting, and the other ½ no frosting.
Do not make a mistake.  There will be NO replacement cookies!

3. Use your plastic butter knife to scrape off the frosting from the first cookie making a shape
with the frosting that resembles the cookie in figure 2. (Pile all the extra frosting on a
separate paper towel to be discarded later, DO NOT EAT DURING LAB!)

4. What is the name of this moon phase?  ___________________________________________

5. Repeat step C with the other cookies scraping the frosting to the shape of the other 6
phases as seen by Earthlings.  You will need to create waxing and waning phases.

6. Diagram A represents the Moon in its orbit around the Earth, as viewed from the Earth’s
North Pole.  Position 1 on the diagram represents a certain location of the Moon in its orbit.

7. On Diagram B, place the cookie moons you created in their proper locations starting from
Position 1 and working counterclockwise according to the order on Diagram A. (When you
are done show your teacher and then draw and label the moon phases.)

8. How will you represent the final phase, the New Moon? ____________________________

ART B 
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LABORATORY QUESTIONS 

1. Describe the process that causes the moon to appear as these different phases to Earthlings.

___________________________________________________________________________

___________________________________________________________________________

2. Explain why we always see the same side of the moon. ______________________________

___________________________________________________________________________

___________________________________________________________________________

3. Using your ESRT, what is the period of revolution of our moon? ______________________

4. Using your ESRT, what is the period of rotation of our moon? ________________________

5. How many days does it take the moon to complete one cycle of phases as viewed from the
earth?

_________________________ 

6. Using the diagram to the right, an
observer at location X notices the
moon’s size change throughout the
month.  What would cause this to
occur?

______________________________

______________________________

______________________________

______________________________

______________________________

______________________________

7. Using the above diagram, an observer at location X views the moon at the position shown.
Which phase of the moon will the observer see?  Be sure to draw what it would look like and
the name of the phase.

______________________________________________ 
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Base your answers to questions 8 through 12 on the calendar below, which shows the month of 
July of a recent year. The dates of major Moon phases, as seen in New York State, are shown. 

8. The diagram below represents the phase of the Moon observed from New York State one
night during the month of July. On which date was this phase of the Moon visible from New
York State?

_____________________________ 

9. On which date will the next first-quarter Moon phase occur? __________________________

10. On which date will the next full Moon phase occur? ________________________________

11. Draw what the moon phase would look like July 4th:

12. On the diagram below, a circle is drawn (O) on the Moon’s orbit to show the position of
the Moon on July 30th.  Place an “X” on the Moon’s orbit where it will be on August 6th:
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Shown below are different phases of the 
moon as seen by an observer in the Northern Hemisphere. Base your answers to questions 13 
through 16 on the diagram below: 

13. Ranking Instructions: Beginning with the waxing gibbous phase (which you need to
identify on your own) of the Moon, rank all of the five moon phases shown above in the
order that the observer would see them over the next four weeks (be sure to write the picture
letter and the phase name in the space provided!).

Moon Phases Sequential Order 
Phase Name Letter 

Waxing Gibbous 

14. If you started with letter B, how many week(s) will it take to go to letter E? ______________

15. If you started with letter B, how many week(s) will it take to go to letter C? ______________

16. If you started with letter B, about how many week(s) will it take to go to letter A? _________
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18. How many week(s) would it take to observe the sequence of Moon phases shown? ________

17. How many week(s) would it take to observe the sequence of Moon phases shown? ________
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