
 STEM on Site Summer Program 

Design a Space Lander 
 

 

 

 

 

 

 

 
Image Source: NASA Jet Propulsion Lab  

Recommended for Grade Levels: K - 2 

Content Notice 

This activity has been put together as a free, open source resource from the Milwaukee School 
of Engineering STEM team for self-guided, at home learning. Unless otherwise noted, in 
person or live instruction is not provided and questions should be directed to 
stem@msoe.edu.  

Curriculum has been adapted from the NASA Jet Propulsion Laboratory .  

Safety Notice 

Parents or guardians should review activity materials before students begin the activity. Some 
activities from MSOE may require cutting, hot gluing, electricity, manipulating sharp objects, 
and other tasks that may warrant adult supervision. MSOE is not liable or responsible for any 
injury, property damage, or other incidents that arise from completing these activities at 
home. If you have questions or concerns about any activities, please contact stem@msoe.edu  
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Notes 

Welcome to your Design a Space Lander Kit!  Below you will find a few links to learn a little bit about acceleration and 
gravity.  We encourage you to watch the videos and review the Engineering Design Process worksheet with your child 
before starting your project. 

This activity has been adapted from NASA’s Jet Propulsion Laboratory Classroom Activities. MSOE has added videos and 
questions to consider along with post activities to adapt this activity to fit the at-home learning models currently being 
used during the pandemic.  

Goals 

 Design and build a shock absorbing Space Lander that will protect two “astronauts” when they land. 
 Describe Gravity and Acceleration.  
 Use the Engineering Design Process. 

Learning at Home 

While we have tried to select activities that utilize materials you might have around your home or able to procure 
without too much difficulty, we know that may not be the case for everyone.  

One of our favorite parts of engineering is the problem solving and critical thinking skills required, and we encourage 
you to consider the following question when looking at the materials list for this activity: 

If I don’t have a certain material, what is the material being used for in this activity? Is there something else I could 
substitute that serves the same or a similar purpose? How can I modify this activity with what I have at home? 

Materials List 

If you are gathering materials at home, feel free to try other materials if you don't have something below.  Note that if 
you ordered a kit from MSOE, all materials with an asterisk (*) will not be included in your kit. 

  NAME 
  Cardboard 
  Plastic cup-small 
  Index Cards 
  2 Large marshmallows- Astronauts (do not use in building design) 
  10 Mini marshmallows 
  3 Rubber bands 
  8 Plastic straws 
    
REQUIRED TOOLS 
  Scissors (*) 
  Tape (*) 
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Background Knowledge 

Landing on the Moon is tricky. Since a spacecraft can go as fast as 18,000 miles per hour (29,000 km per hour) on its way 
to the Moon, it needs to slow down in order to land gently. And if there are astronauts onboard, the lander also needs 
to keep them safe. 

What is Gravity? 

 https://youtu.be/ljRlB6TuMOU 

Why do objects fall at different speeds? 

 https://youtu.be/dxcx35x5L9Y  

 

Discuss the Challenge 

1. Tell your child it's important to have a spacecraft that can land 
gently when getting astronauts to and from the Moon or Mars. 
NASA always looks for safe landing sites before they send 
astronauts to the Moon. Once they find one, they need to 
design and build a spacecraft that can land there without 
injuring astronauts or damaging the spacecraft.  
 

2. Today you’ll make a lander—a spacecraft that can land safely 
when you drop it on the floor. As you test, you’ll find ways to 
make it work better. Improving a design based on testing is 
called the engineering design process. 
 

3. Show your child how to make a spring out of an index card 
(folding like an accordion), and explain: When you jump off a 
high step, you bend your back and knees to absorb some of the 
energy and break your fall. That’s what a shock absorber does—
absorbs the energy of an impact. Soft things, like 
marshmallows, cotton balls, foam and bubble wrap absorb 
shock well. You can also use paper, like this index card made 
into a spring by folding it like an accordion. 

 

Brainstorm and Design 

1. Which of the materials will help to make a soft landing?  Those materials may be helpful when making your 
shock absorbers. 

 
2. What can we do to make sure our lander does not tip over when it hits the ground? (Hint: think weight, we don’t 

want the top of the lander heavier than the bottom) 
 

3. Take time to draw out or discuss your plan. 
 
 
 

 

Sample Lander Design (Image Source: NASA 
Jet Propulsion Lab)  
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Build, Test, Evaluate and Redesign 

1. Design a shock-absorbing system, the part that will help with a soft landing.  Use the materials from your 
brainstorm. 

 
2. Next, attach the shock absorbers to a platform.  A suggested platform size is 4in x 5in.   

 
3. Add a cabin for the astronauts by attaching the cup to the platform. Put two astronauts (the large 

marshmallows) in it.  The cup must stay open – no lids! 
 

4. Test, evaluate and redesign. Drop your lander from a height of one foot. If the "astronauts" bounce out, figure 
out ways to improve your design. Discuss any problems and redesign.  If you were successful continue to raise 
the height. 
 

Troubleshooting 

 
 Tips over when it drops: Move the cup slightly away from the side that’s tipping. Or, reposition the parts of the 

shock-absorbing system to better balance the weight. 
 

 Bounces instead of landing softly: Change the size, position, or the number of shock-absorbing parts. Kids can also 
add mini-marshmallows for landing-pad feet. Or, they can use marshmallows at key junctions in the lander’s frame 
to help absorb energy. 

 

Extensions 

 Hold a “How High Can You Go?” contest: Have students drop their landers from two feet. Eliminate all landers that 
bounce out their “astronauts.” Next, raise the height to three feet. Continue in this fashion until a winner emerges. 
You can also increase the challenge by having kids add a third marshmallow “astronaut” to their cups. 
 

 Test springs of different sizes: Have students see if the number of folds in an index card makes a difference in the 
amount of force the spring can absorb. Have them fold index cards with two, four, and six folds. Have them test to 
see how much of a difference these different springs make in how softly a lander touches down. 
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