
Any recording sheets required are at the end of this document. 

LEGO STEAM Challenge- How does the distance between a light source and an object affect shadow size? 

In this activity, you will be building different objects out of Lego and then examining the shadows that 
they create in order to answer the question:  

How does the distance between a light source and an object affect shadow size? 

Materials You Will Need: 

• Lego 
• Paper 
• Flashlight 
• Ruler 
• Pencil 
• Tables for task 2 and task 3, grid paper, and conclusion paper (if you have a printer) 

Task 1- Building 

1. Begin by building 3 different lego towers/buildings/animals/robots (You pick the theme!).  
a. They must be free-standing (that means you can stand them up without holding them) 
b. They can be different shapes and sizes 
c. Try not to make them too big (or it may be hard to examine the shadows you create). I 

would say no more than 15cm tall and 15cm wide. 

Here are some examples: 

 

Task 2- Making Observations 

1. Begin by measuring how tall all your lego items are and record on the recording sheet OR on a 
table that you create. 

2. Explore the shadows created by shining the flashlight on your lego. 
a. Try shining the light from one side. 

i. OBSERVE: Where is the shadow formed? What does it look like? 
b. Shine the light from the other side. 

i. OBSERVE: Where is the shadow formed? What does it look like? 
c. Repeat the above processes shining the flashlight from the front and then from the back 

of your lego.  
d.  
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Task 3- Changing Shadows  

For this activity, you may need to try a few different spots to find the perfect spot where you can see 

your shadows well enough. A darker space will be better. 

1. Take a piece of paper and draw an “x” on it. This will be the spot where you will place your lego 

during the next steps. Line up a trail of paper behind the paper with the “x”. This is where your 

shadows will be formed. 

2. Take one of your lego creations and put it on the “x”. 

3. Measure 50cm away from your lego and put your flashlight there. 

 

 

 

 

 

 

4. Turn your flashlight on and then measure the length of the shadow created. You may need a 

hand with this. RECORD the length of the shadow formed on your table. 

5. Keep your lego on the “x”. Move the flashlight to 40cm away from your lego. Turn the flashlight 

on and measure the shadow formed. RECORD the length of the shadow formed on your table. 

6. Repeat the above steps with the flashlight at 30cm, 20cm, and 10cm. Be sure to RECORD the 

length of the shadow formed each time. 

7. After you have finished measuring all shadows for your first lego object, you may repeat the 

above steps with your other lego builds. 

Distance between flashlight and lego (cm) Length of shadow (cm) 

Lego build 1 Lego build 2 Lego build 3 

50cm    

40cm    

30cm    

20cm    

10cm    

 

X Paper where shadow will form 
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Task 4- Looking at the Data  

For this next part you have the option of creating a bar graph to show your data OR going onto excel 
to create a bar graph. I recommend just graphing the data for one of your shadows (single bar 
graph).  

NOTE: If you would like an added challenge, you can create a multiple bar graph instead to show 
the length of each of your shadows on one graph (For example, if you measured shadows for 3 
different lego objects; you would have three different bars at 10cm, three different bars at 
20cm…etc. Each bar would be a different colour and you would need to include a legend).  

1. Watch the video below to learn a bit about bar graphs. 

Flocabulary Bar Graph Song https://www.youtube.com/watch?v=kx4K4knUJME 

 

Option A: Bar Graph (Use the paper provided or use lined paper and a ruler to draw your bar graph) 

Example Bar graph- you may need to adjust the numbers for the length of shadows depending on your results. 
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35cm      

30cm      

25cm      

20cm      

15cm      

10cm      

  10cm 20cm 30cm 40cm 45cm 

 Distance between flashlight and lego 

 

Option B (Advanced): creating a Bar Graph on Excel 

Watch the following youtube video to learn how to create a bar graph in excel. 
https://www.youtube.com/watch?v=X7O6WQl62Ks 

Use the following data table set up to enter your data into excel. 

Distance between flashlight and lego (cm) Length of shadow (cm) 

50cm  

40cm  

30cm  

20cm  

10cm  

 

 

You will enter your results for each 
distance between the flashlight 
and shadow here. 
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Task 5- making a conclusion 

Use the questions below to help you write a paragraph to explain what you learned about shadows. 

How did the shadows change as you moved the flashlight closer to the lego? 

What can you conclude about shadow length and the distance and object is from a light source? 

Did the shadows for all of your lego change in the same way? If not, what was different? Does this difference make sense to 

you? Explain 
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LEGO STEAM Challenge- How does the distance between a light source and an object affect shadow size? 

Recording Sheets 

Task 2: Data table to record height of each lego build. 

Lego build (you may name 
these if you’d like) 

Height of lego build (cm) 

1  

2  

3  

 

 

 

Task 3:  Data table to record length of shadows 

Distance between flashlight and lego (cm) Length of shadow (cm) 

Lego build 1 Lego build 2 Lego build 3 

50cm    

40cm    

30cm    

20cm    

10cm    
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Task 4: Blank Grid paper for bar graph 
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Task 5: Conclusion 

Use the questions below to help you write a paragraph to explain what you learned about shadows.  

Remember to answer our guiding question:  

How does the distance between a light source and an object affect shadow size? 

How did the shadows change as you moved the flashlight closer to the lego? 

What can you conclude about shadow length and the distance and object is from a light source? 

Did the shadows for all of your lego change in the same way? If not, what was different? Does this 
difference make sense to you? Explain. 
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