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Making a Soma Cube Puzzle
We are going to learn about and make a Soma
Cube puzzle!
You will learn the requirements for making a
Soma Cube puzzle. You will make one out of
linking cubes, design it in Tinkercad, and then
3D print some of those designs. It will challenge
your way of seeing things!

Collect Ideas
To be a Soma Cube, the puzzle has to meet all the
requirements —these are the “musts” that help us make our
puzzle.

The Soma Cube is a puzzle with these requirements:
c The Soma Cube puzzle is 3 unit cubes in height, width,
and length.
c It has seven different puzzle pieces made up of unit cubes.
c Six of the puzzle pieces use 4 unit cubes. One piece uses 3 unit cubes.
c All the pieces have a bend.
You will find out these seven pieces are all the different pieces you can make.

This puzzle piece is made up of 3 small cubes.
All sides of each cube are 1 unit long. In math,
we call them unit cubes. We use them to
measure volume—which you will learn about.
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Helping Yesi
Yesi found part of a Soma Cube puzzle set with only these four pieces:

Yesi wants to make a complete puzzle. You will try to help her. You will make a Soma
Cube puzzle with linking cubes and then with Tinkercad.
This is one of the puzzle pieces Yesi found.

Make your best guess: Choose the piece that is the same as the puzzle piece
above.
K.

L.

M.

Make the puzzle piece that Yesi found with the linking cubes. Use it to check:
a. Was your guess correct?
b. How do you know?
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Make and Re-make Prototypes
You’ve made one of the puzzle pieces.
Make the other three that are shown in the picture.

Yesi’s Pieces
Remember, a complete Soma Cube puzzle has seven different puzzle pieces. How
many more pieces do you need to make?
Put together part of the Soma Cube puzzle with the four pieces you have made so
far.
a. How many unit cubes are missing?
b. How did you find out?
Make the remaining three puzzle pieces using linking cubes.
Check all the puzzle pieces you made.
Do they meet the puzzle requirements?
How many unit cubes make up the whole Soma Cube puzzle?
Explain two different ways you can use to find out.
You found the number of unit cubes that make up the Soma Cube puzzle. So, you
found its volume. The volume of the Soma Cube puzzle is _______ cubic units.
In math, volume is the amount of space
inside a 3D shape. You can measure the
volume by completely filling the space with
unit cubes with no gaps or overlaps.
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Ask Your Mentor
Mentors are adults who can help you solve problems. Your mentor for MPACT is an
adult who uses 3D modeling and printing in their work. They are ready to help you with
your designs.
Tell your mentor
•
•

What you learned about the Soma Cube puzzle
How you figured out what the three missing pieces looked like

Mathematics Exploration
Count the unit cubes to find the volume of the shapes. Remember to write the units.
Example

Volume:

a.

Volume:

b.

Volume:

3 cubic units

We can also use cm and mm when
we talk about volume.
When a cube has length, width, and
height all equal to 1 cm, then the
volume of that cube is 1 cubic
centimeter (cm3).

© TERC 2020

G5:Mod2: Make and Re-make Prototypes

Different ways to write
the volume of a cube
with side length 1 cm:
o 1 cubic cm
o 1 cm3

4

Find the volume of these cubes. The cubes are made up of unit cubes with the side
length 1 cm. Remember to write the units.
a.

Volume:

b.

Volume:

10.Without counting all the unit cubes, how can you find the volume of any cube? Talk
about two or more different methods.

© TERC 2020

G5:Mod2: Make and Re-make Prototypes

5

Design the Soma Cube
Design on the Computer
Linking cubes fall apart and you lose the puzzle pieces you made. We are going to use
Tinkercad and a 3D printer to make puzzle pieces that are better to play with.
Here are some more requirements to help you make a good print:
c The unit cubes of each puzzle piece have to fit together without a gap, so they
print as one puzzle piece.
c Each puzzle piece needs space around it, so they don’t stick together when
we print them.
c The volume of whole Soma Cube puzzle can be up to 27 cubic centimeters
(cubic cm). This is to keep print times reasonable.
Write the measurements, in centimeters (cm), of the Soma Cube puzzle.
Length

cm by Width

cm

by

Height

Tinkercad shows measurements in millimeters (mm). Write
the measurements, in mm, of the Soma Cube puzzle.
Length

mm by Width

mm by

Height

cm

1 cm = 10 mm
mm

Write the measurements, in cm and mm, of the unit cubes you will make.
Length

Length

cm by Width

cm

by

mm by Width

mm by

Height

Height

cm

mm

Open Tinkercad. Make your unit cube the right size by doing a, b, c:
a. Place a cube (box in Tinkercad) on the workplane.
b. Click on the cube to check its measurements.
c. Change the cube to be the size you want for the unit cubes in your Soma
Cube puzzle.
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Use Tinkercad to design all seven puzzle pieces.
Find the volume (in cubic mm) of your whole Soma Cube puzzle. Talk about it:
How did you do it? Use two different methods to find the volume (in cubic mm).

Reflect and Celebrate
•
•
•
•

What
What
What
What

worked well in Tinkercad?
was challenging about making the pieces with Tinkercad?
needs improving?
math did you learn or use?

Ask Your Mentor
Write to your mentor and tell them:
•
•

What you like about using Tinkercad
One problem you had using Tinkercad and how you solved it

Ask your mentor for their ideas about your design.
Your mentor will write back to you. You can use what they say to improve your design.
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Make the Real Thing
Choose the Tinkercad design your group wants to print.
a. Before you print, check your work and have a classmate
double-check.
Did your classmate:
Name their Tinkercad design?
Create all 7 different pieces?
Fit together the unit cubes of each puzzle piece without a gap?
Leave space around each puzzle piece?
Place each piece on the workplane?

b. Change the design, if needed.
c. With your teacher’s help, 3D print your design.

Brain Teaser
Target shape

Which shape is the same as the target shape?
K.

L.

M.

Why did you pick that piece?
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Mathematics Exploration
Is it possible to make two boxes with the same volume but different side lengths?
Draw a picture to show your thinking.
What is the volume of the target shape below?
Which shapes have the same volume as the target shape?
Target shape

K.

L.

M.

Why did you pick your answer?
Ashante used unit cubes placed on a table to build different shapes. Find the
volume of each shape. Be sure to write the units.
a.

b.
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Volume:

c.

Bart uses small cubes that each have a side length of 5 mm. He uses them to build
a larger cube that is 4 by 4 by 4 small cubes. What is the volume of this larger
cube, in mm3?
After you print:
Check to make sure you have all 7 puzzle pieces. Put the pieces together to make
sure your Soma Cube puzzle works.
Talk about it: Did your printed Soma Cube puzzle turn out like you expected?
Why or why not?
How could you improve your print?

Reflect and Celebrate
•
•
•

What worked well?
Does it meet all the requirements?
What math did you learn and use?
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