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Design a shield to protect your  
“spaceship” from space trash!  

 
This material is based upon work supported by NASA under cooperative agreement award number NX16AC53A.  

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and  
do not necessarily reflect the views of the National Aeronautics and Space Administration (NASA).  
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Learning Objectives/Key Messages 

● Design and test a shield that will protect a spacecraft from space trash. 
● Even if space trash is tiny, it can cause a lot of damage to spacecraft because it 

is traveling so fast. 

Age/Ability: 

● 3-5 grade, adaptable for K-Adult 
● Multimodal, accessible for all physical abilities 

Materials Needed per Station: 

● 1 aluminum tray  
● Table salt or rice, ⅛ tsp per trial 
● 1 piece of dark-colored paper (to better see the salt or rice) 

○ Optional: draw a bullseye on the dark-colored paper 
● 10 washers 

○ 1 alone 
○ 2 taped together with masking tape 
○ 3 taped together with masking tape 
○ 4 taped together with masking tape 

● 2 rulers  
● Impact Testing! page (ideally laminated - use with dry erase markers) 
● For (optional) Shield Design: an assortment of building materials such as:  

○ cheesecloth 
○ felt 
○ craft foam 
○ aluminum foil  
○ index card 
○ Design It! page (ideally laminated) 

● Optional: 
○ Investigate It! page  
○ Space Trash Table Sign 
○ Video or video clip about space trash 
○ Electricity and equipment to run video 
○ Space Trash Comic page 
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Impact Testing! (For Educators)  

● Get a baseline!  

● Ensure the spacecraft (aluminum pan) is 

upside down. 

● Place the piece of dark-colored paper on 

the spacecraft.  

● Sprinkle ⅛ teaspoon of salt or rice on the edge of the colored paper (to 

better see the salt or rice which measures vibration). 

● Measure one foot above the spacecraft and drop one, two, three, or 

four washers to represent space trash of different sizes.  

● Measure two feet above the tray to represent space trash traveling at 

different speeds.  

● Measure how much the energy of the space trash damaged the 

spacecraft in any of three ways: 

○ A louder sound means more damage.  

○ More vibrations in the tray mean more damage. 

○ More movement of the salt or rice means more damage 
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Record Your Results (For Educators) 

Use your own system, or use the Investigate It! sheet provided.  

 

 
Optional: 
No pen? No problem! You can also have 
learners share their results: 

● Tell someone 
● Take a picture 
● Other ideas of how to share 

 
Reset ⏪ 
Clean up your area and throw away your trash 
(This will vary depending on your setup)  
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Design a Shield! (for Educators) 
(Optional extension) 

 

Use learners’ engineering skills and their imagination to help solve 
a real-world problem: 
 

Washers =  

space trash 

 

 

Aluminum tray =  

the outside of the 
spacecraft.  

 
 

As an engineer-in-training, your learners’ task is to design and test a 
shield that will protect their spacecraft from space trash!! 

Materials + Imagination = Shield to protect the spacecraft from 
space trash. 

  

The learners may use any of the items provided, in any order. 

 
This material is based upon work supported by NASA under cooperative agreement award number NX16AC53A.  

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and  
do not necessarily reflect the views of the National Aeronautics and Space Administration (NASA).  



🛰 Space Trash ☄ 
 

Add Your Shield! (and retest!) (For Educators) 
● Test again with your learner’s shield protecting the spacecraft 
● Did it absorb some of the energy? 
● Record the results 

 

 

 

 
 
 
 

Reset ⏪ 
● Clean up your area and throw away your trash 

(This will vary depending on your setup)  
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Optional: Redesign and Retest! 🔃  
(For Educators) 

● Make a new shield, but with different materials 
● You can choose how many options and trials offered  

 

Reset ⏪ 
● Clean up your area and throw away your trash 
● (This will vary depending on your setup) 
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	The image is a cartoon depicting space debris orbiting around Earth. In the composition, a portion of Earth occupies the right side, with visible landmass shaded in green, and water in light blue. The left side shows outer space, colored in dark blue with scattered white specks resembling stars. A multitude of space debris—variously shaped fragments like panels, nuts, and pieces of spacecraft—float in the space surrounding Earth. Near the top, a satellite is part of the debris collection. A white speech bubble in the upper left corner contains bold black text that reads, "The problem? SPACE TRASH!" 
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