
MPACT

Design a Toy
We will design and make a toy with wheels for a 
younger child that you choose.



Collect Ideas
What makes as good toy for a younger child?

1. For their toy, what would a younger child need? 
Want?

2. Look at the example toy. Think about what makes it 
a good or bad toy for a younger child. For example:

• Is it safe for them to play with? 

• Would they have fun playing with it?

3. Make a short list of toy require-
ments (on the back of this booklet) 
that you can think of right now. You 
can add to it later. 

REQUIREMENTS FOR YOUR TOY

 � Safe to play with

 � No guns or weapons

 � Toy with wheels, so it rolls

 � Volume of the wheels: Less than 30 cubic centi-
meters*

* 3D printing the wheels can take a long time. This is so everyone's toy 
part can be printed on time.

Requirements are 
the "musts" for  
the toy. 
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Do This at Home

4. Choose a child you will design a toy for. Interview 
them about what they want, using the following 
questions:

• How old are you? 

• What's your favorite toy?

• What do you like about that toy?

• What other toys do you like to play with?

• What makes a good toy?

• Can you imagine a new toy you would like, that 
has wheels?

5. Share what you learned with your group.

6. Brainstorm ideas for the toy with wheels that the 
child would like.

ASK YOUR MENTOR

See Questions for Mentors at the end of this document 
to see questions you can use to write to your mentor. Or 
ask your own!

COLLECT IDEAS
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Make and Re-Make  
Prototypes

1. Discuss your ideas for your toys with other students 
who are making similar toys. Use sketches to help 
explain your idea.

2. Make prototypes using the materials your teacher 
provides, as follows:

a. With paper and tape, make a prototype of thetoy. 
Don’t make the wheels yet.

b. Get a piece of modeling clay that is about 30 
cubic centimeters in volume. Use what you know 
about the volume of a cube.

c. How did you make sure the piece was about the 
right volume?

d. Use your modeling clay to make a prototype of 
the wheels for your toy. These are only prototypes. 
You will 3D model and print the real wheels.

e. Estimate the volume of each part to be 3D 
printed. Check to make sure the total volume of 
the wheels is about 30 cubic centimeters.

f. Put the prototype together.

3. Keep your final prototype to use when you are 
designing, which comes next.
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PROTOTYPES

REFLECT AND CELEBRATE

• What was good about the prototypes?

• What was challenging to make?

• What needs improving?

• Check off the design requirements that your proto-
types meet.

• What math did you learn or use?

ASK YOUR MENTOR 

See Questions for Mentors at the end of this document 
to see questions you can use to write to your mentor. Or 
ask your own!
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Design the Toy

Design on Paper
It’s time to draw a picture of what the real toy will look 
like. Use what you learned from the prototypes. Keep 
checking your requirements list.

1. Draw the entire toy you want to make.

a. Label your drawing with measurements in centi-
meters, as Tinkercad uses.

b. Label your drawing with the kinds of materials 
you want to use.

2. Now focus on the wheels.

a. Draw the wheels you made from 
clay.

b. Measure the two diameters and 
the width of the wheels. The two 
diameters are for the outside 
of the wheel and the hole in the 
wheel.

The diameter of 
a circle is a line 
that goes through 
the center of the 
circle, touching 
the circle in two 
places. 

The length of that 
line is also called 
the diameter.
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DESIGN

c. Label the measurements on your drawing.
d. Label the toy parts with the materials you will use: 

3D printed, cardboard, or something else.
e. Measure the parts you made out of clay and 

include them in your drawing.
f. Keep your clay parts for the next activity.

VISUALIZING 3D IN 2D

It’s not easy to draw a 3D toy on paper. Here is a way to 
do it:

A toy can look different when you look at it from differ-
ent sides.
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Draw front view, top view, side view of the wheel below.

Practice using spatial thinking. Draw front view, top 
view, and right side view.

Design on the Computer

MAKING A SHAPE IN TINKERCADTM

Before you design the wheels in Tinkercad, try this to 
warm up.

1. Make the following design in Tinkercad. As you make 
the design, write down each step your teacher must 
take to make exactly the same design.

2. Try it out. Let your teacher or another student use 
your instructions.

DESIGN
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3. Did they make the exact same design as you? 
Change your instructions as needed.

DESIGNING YOUR TOY IN TINKERCAD

4. Use Tinkercad to design the wheels to be 3D printed.

a. Use your drawings and the pieces made of clay 
to help you design those parts in Tinkercad.

b. Make them the right size. Tinkercad measures in 
millimeters (mm).

5. Reflect and Celebrate

• What worked well in Tinkercad?

• What strategies did you use to solve problems 
with Tinkercad?

• What math did you learn and use?

ASK YOUR MENTOR 

See Questions for Mentors at the end of this document 
to see questions you can use to write to your mentor. Or 
ask your own!

DESIGN
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You want to make sure that your Tinkercad design will 
print successfully.

1. Choose the Tinkercad design you want to print.

2. Before you print, check your work and have a class-
mate double-check it.  
Did your classmate:

 � Name their Tinkercad design?

 � Create wheels with a volume of 30 cubic cm or 
less?

 � Place the piece on the workplane?

3. Change the design, if the answer is no to anything 
on the checklist.

4. With your teacher's help, 3D print the wheels.

5. While you are waiting for the 3D printed wheels, 
make the other parts of your toy with materials in 
your classroom. You may also make the box, below.

Make the Real Thing
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MAKE THE REAL THING

FIND A BOX FOR YOUR TOY

Most boxes are right rectangular 
prisms.

6. Determine the length, width, and 
height for a box to hold your toy.

7. How do you know it is the right size to hold the toy?

8. Find a real box you can use to hold the toy. It won’t 
have exactly the same measurements as the box 
you drew.

a. What are the measurements of the box you 
found, rounded DOWN to the nearest cm (centi-
meter)?

b. You know how to find the volume of a cube. Use 
those ideas to find the volume of the box you 
found. Use cubic cm.

c. Will any box with this volume hold the toy? How 
do you know you are right?

 

A right rectangu-
lar prism is a 3D 
object that has 
6 faces that are 
rectangles. 

Notice all angles 
are right angles 
and opposite 
faces are equal.
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MATHEMATICS EXPLORATION: VOLUME

9. Find the volume of these boxes. Remember to use 
cubic cm as units.

10. A toy has dimensions of 1.5 cm in length, 6 cm in 
width, and 2 cm in height. Which box(es) above can 
hold this toy? Why or why not?

AFTER YOU PRINT

11. Put all the parts of your toy together to make sure 
your toy works.

MAKE THE REAL THING
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REFLECT AND CELEBRATE

• What worked well?

• What strategies did you use to solve problems?

• Check off the design requirements that your toy 
meets.

• What math did you learn and use in this module?

ASK YOUR MENTOR

See Questions for Mentors at the end of this document 
to see questions you can use to write to your mentor. Or 
ask your own! 

HOMEWORK: TEST THE TOY WITH THE CHILD 

• Did the child enjoy playing with the toy? How do you 
know?  

• Based on the test, do you want to change your 
design?  If so, explain why the changes will make a 
better toy for the child.  

• Optional: Use the Report Form to prepare a presen-
tation. Share the toy with your classmates. Use the 
Feedback Rubric to give comments to your class-
mates on their toys. 

MAKE THE REAL THING

13



Rubrics

For Presentation 
 � Child’s name  

 � Child’s age  

 � Your relationship with the child 

 � Describe your toy. What is it? 

 � How does it work? 

 � How does your toy meet the child’s needs? 

 � What does the child like about the toy? 

 � How could you improve the toy so that the child 
would like it more? 

 � Write down anything else you want to share. 
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For Feedback on the Presentation
 � Classmate’s name 

 � What do you like about the toy? 

 � Does the toy meet the design requirements?  

 � What suggestion(s) can you give your classmate 
so that they can improve the toy?   

 � How do you think the child will like and use the 
toy? 

 � Anything else?  

Questions for Mentors
1. When did you first decide what kind of work you 

would like to do when you grew up? What chal-
lenges did you face in achieving your goal?

2. What is a normal work day like for you?

3. What’s your advice if I want to do the same kind of 
work you do? What education did you need?

4. Is 3D printing used in your kind of work? If so, how?

5. How do you use math in your job? Is it fun?

6. If I enjoy doing mathematics, will it help me do a job 
like yours?
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7. When did you start to like solving math problems?

8. I’m in grade X now. What do you think the jobs of the 
future will be like, in your area of work?

9. What is fun about your job? What is not so fun?

10. Here’s how I collected ideas for my project: _______. 
How do you collect ideas for your projects?

11. I made this prototype: ______. I like it because _____. 
How do you make prototypes for your projects?

12. I made a design on the computer by ______.  
How do you make your designs on the computer?

13. When I made my “real thing” I used ______.  
What do you make your products out of?
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