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February 2nd is Groundhog Day in Paper Town, North America! 
That means we will soon find out if spring is coming soon. 
Legend says that every year, on the second day of February, 
the groundhog comes out of hibernation from it’s burrow and 
if it sees it’s own shadow, gets scared and goes back into it’s 
burrow, meaning we will have more winter. But, if the groundhog doesn’t see 
it’s own shadow, that means there will be an early spring.  
  

Did you know that we can actually predict if a groundhog will 
see it’s shadow based on the weather that day? It has to do 
with light and shadows. You will do some fun projects to 
prove it!  But before we do the experiment, you will want to 
learn a bit more about groundhogs, weather, and the effects 
of light on shadows.    
 

Learn about groundhogs, light, and shadows 
Start by watching the short videos on the 3DuxDesign Groundhog Day 
project page (https://bit.ly/3duxgroundhogday). You will then be able to 
create a cardboard diorama with a groundhog and a wintery scene. This will 
be used to do an experiment testing the effects of different “daylight” qualities 
on groundhog shadows.  
 

 
 

Set up your Groundhog and Winter Scene Model 
Now that you have watched the videos, it’s time to create your model for 
the groundhog experiment. Use the example from the 3DuxDesign video as 
a guide but feel free to be creative. Keep in mind, for the experiment your 
model MUST include: 

1. a groundhog 
2. a ruler to measure the shadow 

https://www.3duxdesign.com/blogs/the-3dux-stem-show/episode-14-shadow-play-groundhog-day
https://bit.ly/3duxgroundhogday
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3. an enclosed wintery scene with room to fit your ruler behind the your 
groundhog 

4. design the model for a flashlight to shine from above 
 

Let’s Make Some Predictions 

For the experiment, you will need to shine the light source (representing the sun) 

from different angles including at least the following three: directly above, 

angled above, and directly in front of your groundhog.  

 

 
 

What do you think each of the different angles of the sun might represent?  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

What do you think the length of the groundhog’s shadow will be at each angle 

(using “duxit units” on your ruler)?  

 

light directly above groundhog: 

________________________________________________________________  

 

light angled above groundhog:  

_________________________________________________________________ 

 

light straight in front of groundhog:  

_________________________________________________________________ 
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If you were to use a translucent (but not transparent) 

material like wax paper or velum and shine your light 

through it, what type of weather might this light 

pattern represent? Make a prediction about what will 

happen to the groundhog’s shadow.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

Time to do your Experiment! 
Perform your experiment and record your observations on this data sheet: 
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Explain your results 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 



Light and Shadow Play on Groundhog Day 
 

©2022 3DuxDesign. All rights reserved. 

_________________________________________________________________ 

 

Evaluate your experiment. What were some 

challenges? What would you do differently next time? 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

 

 

 

Let’s get creative.  
Did you know that Groundhog Day is celebrated only in North America (the 

USA and Canada to be exact)? Imagine you have friends visiting from another 

part of the world and need to explain everything about the holiday and the 

legend to them. Use what you learned about groundhogs, Groundhog Day and 

how light location and quality can affect shadows to create an interesting 

presentation for your friends. This can be a written presentation, a graphic story 

with drawings, a video presentation, a play, a song, posterboard or any other 

creative media of your choice.  
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Use the space below to brainstorm some ideas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A Colorful Extension.  

Watch some videos about prisms.  

1. all about rainbows 

https://www.youtube.com/watch?v=nCPPLhPTAIk   

2. prisms (advanced) 

https://www.youtube.com/watch?v=JGqsi_LDUn0 

3. 5 ways to make a rainbow at home: 

https://www.youtube.com/watch?v=dIdE-pqYqbs 

https://www.youtube.com/watch?v=nCPPLhPTAIk
https://www.youtube.com/watch?v=JGqsi_LDUn0
https://www.youtube.com/watch?v=dIdE-pqYqbs
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Find or create an object that can be used as a prism and see if you can make a 

rainbow appear inside your groundhog/winter scene diorama.   

 

What type of weather creates a prism in nature? Describe the science behind 

rainbows. Feel free to include drawings in your description. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

 

 

 

 

 

3Dux Super-challenge: 

3DuxDesign created the “duxit” unit of measurement for use with all our 

cardboard challenges, architectural models, and full community-build projects. 

It allows students from all over the world to “speak the same language” when 

describing their projects and designs.  
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Can you determine what the “conversion ratio” is of a duxit to inches or 

centimeters? If so, see if you can convert all your data above into the 

measurement unit used in your country.  


