
 

Lesson Title: Moon in a Box 

 

Grade Level: 2 

 

Quarter: 3 

Standards:  

S2E2d Shape of the Moon 

Use observations and charts to record the shape of the moon for a period of time. 

Math: 

MCC2.G.3  Partition circles and rectangles into two, three, or four equal shares; describe the shares using the 

words halves, thirds, half of, a third of etc., and describe the whole as two halves, three thirds, four fourths.  

Recognize that equal shares of identical wholes need not have the same shape.  
 

Lesson Essential Question:  

 

What are the phases of the moon? 
 

How can I describe equal shares?   
 

Vocabulary: 

moon, moonlight, Sun, Earth, moon phases 

halves, thirds, half of, third of  

Lesson Materials 

small to medium boxes, 1 flashlight/group, 

Styrofoam balls, construction paper, clear tape, 

glue, black paper or felt, dowels, PicWall or 

PicCollage or Microsoft Word 
 

Lesson Assessment:  

student journal 

teacher observations 

student created models 

student pamphlet 
 

 

 

STEM Challenge Overview: 

Students will work in groups to create a moon phase’s prototype model for NASA that provides instructional 

tools for classrooms. They will describe each phase of the moon if the phase is partitioned equally.  They will 

also have to create a marketing brochure or pamphlet to go along with their prototype. Each group will be 

responsible for demonstrating their finished prototype to the class.. 
 

Teacher Background: 

 

Examples:  

 
 

Students should be given the necessary materials in order to be successful, but the final design is up to each 

group.  The materials can be changed according to what the teacher has available. Students should have 

observed and recorded moon phases prior to this lesson.  
 

 



 

 

 

INSTRUCTION 

1. Ask/Engage  

Day 1: 30 minutes 

 Begin lesson by reviewing the phases of the moon. This can be accomplished with either a previous 

anchor chart or by creating a new anchor chart on chart paper.  

 Watch video and sing song: https://www.youtube.com/watch?v=c4zpRmUdu7I or 

https://www.youtube.com/watch?v=HkvlrWpsnuQ (choose the song that works for your class) 

 

Introduce design challenge. Allow time for students to ask questions. 

Challenge:  

NASA is looking for a new prototype model that shows the phases of the moon. They are looking for a new 

and improved educational tool that can teach children all around the world about the phases of the moon. 

Your challenge is to create a model that shows each phase of the moon. Your model should: be interactive, 

contain the Sun, Earth, and Moon, and must show how the moon orbits around the Earth to create the phases 

of the moon. May the moon phases be with you!   
 

2. Imagine/Brainstorm 

Day 2: 60 minutes 

Introduce the criteria of the design plan. 

1. Your prototype must be interactive.  

2. Your prototype must show the phases of the moon. 

3. You must create a brochure about your product, describing equal partitions when appropriate. 

4. You must include the sun and the earth.  

5. Each group must also demonstrate their prototype to the class.  

 

Ask each student to work independently to come up with 1-2 possible design solutions.  Students should 

draw/label their designs.    

3. Plan/Design 

Continued: Day 2 

Each student presents their ideas to their team.  Student teams collaborate to come up with final design plan.  

Students draw final design plan.   

4. Create / Test 

Day 3-4: 60 minutes (You may split this into more days. This STEM challenge may take multiple class 

sessions to create a working model) This could also be turned into an extension station during your 

guided reading/math.  

Student teams build their design according to their design plan.  Students test their design plan and record 

data. 
5. Evaluate/Improve –  and repeat Steps 1-5 

Day 5: 45 minutes 

Students evaluate their design for success.  Did it meet the established criteria?  Did their final design match 

their planned design?  How would students improve their design? 

 

Day 6: 60 minutes 

Allow students time to work on their product pamphlet using PicWall, PicCollage, or Microsoft Word. It can 

be printed or shared on the Smart board. 

Day 7: 45 minutes 

Allow students to demonstrate their prototype to the class.  

 
 

https://www.youtube.com/watch?v=c4zpRmUdu7I
https://www.youtube.com/watch?v=HkvlrWpsnuQ


 

Name__________________ 

 

                 Moon in a Box STEM Challenge  
2nd Grade 

 
 

Challenge:  
NASA is looking for a new prototype model that shows the phases of the moon. They are 

looking for a new and improved educational tool that can teach children all around the 
world about the phases of the moon. Your challenge is to create a model that shows each 
phase of the moon. Your model should: be interactive, contain the Sun, Earth, and Moon, 

and must show how the moon orbits around the Earth to create the phases of the moon. 
May the moon phases be with you! 

 
Criteria: 

1. Your prototype model must be interactive.  
2. Your prototype model must show the phases of the moon. 
3. You must create a brochure about your product, describing equal partitions of the 

moon when appropriate.  
4. You must include the sun and the earth. 
5. Each group must also demonstrate their prototype to the class.  

  

Constraints: 
1. You will need to work together to create your model. 

2. You must use the materials provided.  

Materials: (may vary) 
small to medium boxes, 1 flashlight/group, Styrofoam balls, construction paper, clear tape, glue, black paper or 

felt, dowels 

 

1. ASK / ENGAGE: What is the problem you are being asked to solve?   



 

2. IMAGINE/BRAINSTORM: What are some possible solutions to the problem that you are trying to solve? After you brainstorm, 

draw and label your ideas below.   

Idea #1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Idea #2 

3. PLAN/DESIGN:  Share your ideas with your group and collaborate to decide on a final design plan.  Draw your team’s design 

below and make a list of the materials that you will need to complete your design.  

Team Design Plan 
 
 
 
 
 
 
 
 
 
 
 

Materials List 



 

 

4. CREATE/TEST: Use your Final Design Plan to create and build your solution.  Test your design.   Did it work?   Why or Why not? 

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________ 

5. EVAULATE/IMPROVE:  How well did your design work? Did your solution solve the problem within the given constraints? 

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________ 

How can you improve your design?  How can you make it better? Draw and label your improved design below. 

Improved Design Plan 
 

 

 

 

 

 

 

 


