
   

 
Ages: 
   5th grade  to high 
school 
 
Duration: 
   25 minutes  
 
 
Materials: 
For each group of 10 
students: 
• A large open 

space  
• A chair (preferably 

one that swivels)  
• 8 paper plates,  
• Yellow and black 

markers 
• 8 popsicles 
• Tape 
• A large ball to 

represent the Sun 
 

~~  LLPPII  EEDDUUCCAATTIIOONN//PPUUBBLLIICC  OOUUTTRREEAACCHH  SSCCIIEENNCCEE  AACCTTIIVVIITTIIEESS  ~~ 

PPAAPPEERR  PPLLAATTEE  PPHHAASSEESS  
MMOODDEELLIINNGG  LLUUNNAARR  CCYYCCLLEESS  

OVERVIEW — 
Students use paper plates with various phases to create a three dimensional model of the 
lunar phases relative to the Earth and Sun, as both an assessment of their understanding 
and to continue to build a conceptual model through kinesthetic activities. 

OBJECTIVE — 
The students will: 

• Determine the position of each Moon phase with respect to the Earth and Sun. 
• Create and observe a model of the Sun-Earth-Moon system from a variety of 

aspects. 

BEFORE YOU START:  Do not introduce this topic unless the students already understand 
the cause of the Moon’s phases, and have done an individual activity modeling the phases, 
such as the Golf Ball and Embroidery Hoop activity. 
 
Prepare the paper plates for this activity: use yellow and black markers to draw each of the 
8 phases on the paper plates (yellow to denote the bright area and black for the dark 
regions). 
Tape a popsicle as a handle at the bottom of each plate. 
 
ACTIVITY — 

1. Discuss the Moon phases with the students to remind them of what they have 
learned. 
• What are the names of the phases? 
• What do they look like? 
• What causes the Moon to change phases? 

 
2. Explain to the students that they will have the chance to show you how much they 

understand, and that this topic can be very difficult for many people—both adults 
and children. 

 
3. Divide the class into groups of 9 to 10 students.  Designate an area for each group 

to conduct this activity, and place a chair at the center of that space. 
 

4. Hand out the paper plate Moon phases to 8 of the students in each group.  One 
other student will be the Earth and should sit in the chair (optional: the Earth can 
rotate in the chair).  The remaining student will be the Sun and should stand holding 
the ball at a more distant location in the classroom. 

 
5. Ask each of the students holding a paper plate to examine it and determine which 

Moon phase that plate represents, and to move to the correct spot relative to the 
Earth, Sun, and other Moon phases. 

 
6. As the students sort themselves out into a circle around the Earth, ask them to hold 

their plates so that the Earth can see them.   
• Are the plates in the correct order? 
• Is the part of the Moon facing the Sun bright or dark? 
• Do all of the students in the group agree that this is correct, or should someone 

move? 
 
7. Ask the students to trade roles so that each student in turn can be the “Earth” and 

spin around to observe the phases. 



   

EXTENSIONS — 
1. Invite the students to examine their own phase and the one that is opposite them.  How are they related?  (The 

parts that are illuminated and dark are switched.) 
 

2. Create enough Moon phases so that there are 28—one for each day of the month: one for New Moon, Full Moon, 
First Quarter, and Last Quarter, but 6 each (growing larger or smaller) for Waxing Crescent, Waxing Gibbous, 
Waning Gibbous, and Waning Crescent.  Assign a plate to each student, as they move into position around the 
“Earth” chair.  Ask the students to hold up their plates one at a time, so that as the Earth spins, only one Moon 
phase is seen per “day.”  Discuss this model with the students: how does it succeed?  What aspects of phases 
does this fail to model? 

 

BACKGROUND — 
Understanding the cause of lunar phases is a spatially complex topic that confuses many people.  Instructors should 
take care not to rely upon two dimensional models and should require all students to model the phases for themselves.  
Most activities, including this one, can accidentally reinforce misconceptions if not done carefully; for instance, if 
students do not hold the “full moon” high enough, they can create an eclipse that might be confused with the new 
moon. 
 
A resource that might be useful to examine before this lesson is Learning about Phases of the Moon and Eclipses: A 
Guide for Teachers and Curriculum Developers, http://aer.noao.edu/AERArticle.php?issue=7&section=2&article=2 

TIES TO STANDARDS — 
 
Connections to the National Science Standard(s)  
Content Standard D Earth and Space Science, (grades 5—8): Most objects in the solar system are in regular and 
predictable motion.  Those motions explain such phenomena as the day, the year, phases of the moon, and eclipses. 
 
Principles & Standards for School Mathematics 
Geometry Standard for Grades 3-5: Specify locations and describe spatial relationships using coordinate geometry 
and other representational systems 
Reasoning and Proof: Instructional programs from PK through grade 12 should enable all students to make and 
investigate mathematical conjectures 
 
Texas TEKS 
Scientific investigation and reasoning. The student uses critical thinking, scientific reasoning, and problem solving to 
make informed decisions and knows the contributions of relevant scientists. The student is expected to: 

(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, 
logical reasoning, and experimental and observational testing, including examining all sides of scientific 
evidence of those scientific explanations, so as to encourage critical thinking by the student; 
(B)  use models to represent aspects of the natural world such as a model of Earth's layers; 
(C)  identify advantages and limitations of models such as size, scale, properties, and materials;  

 
3rd grade Science Concept Standards (TEKS) 
(8) Earth and space. The student knows there are recognizable patterns in the natural world and among objects in 

the sky. The student is expected to: (C)  construct models that demonstrate the relationship of the Sun, Earth, 
and Moon, including orbits and positions… 

 
4th grade Science Concept Standards (TEKS) 
(8) Earth and space. The student knows that there are recognizable patterns in the natural world and among the 

Sun, Earth, and Moon system. The student is expected to: 
(C)  collect and analyze data to identify sequences and predict patterns of change in shadows, tides, seasons, 
and the observable appearance of the Moon over time. 

 
8th grade Science Concept Standards (TEKS) 
(7) Earth and space. The student knows the effects resulting from cyclical movements of the Sun, Earth, and Moon. 

The student is expected to: 
(B)  demonstrate and predict the sequence of events in the lunar cycle. 
 


