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Modify a Game 

 

We are going to modify a game called Pachisi 
so that people who are visually impaired and 
people who are sighted can play it together.  

 

Collect Ideas 
Before designers start, they gather information that will  
help them design. 

Pachisi is a traditional game from India, but many different versions of the game 
have been made in different countries.  

Pachisi games all must have:  

Areas for the pieces to start  

 

Spaces for the pieces to move   

Areas for pieces that have gone all 
around the board 

Areas for pieces to end.  
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Look at the Pachisi game that your teacher provides. You will create your own 
Pachisi pieces and board that works for both visually impaired and sighted 
people.  

In other words, you will modify Pachisi.  

 Play part of a game. Is it interesting? Is it fun? 
Why?  

 Keep playing the game to the end but have 
half of the players keep their eyes closed for the rest of the game. What 
challenges did you have?  

 Watch the video of a person who is visually impaired talking about 
games. What did you learn that will help you modify your game? 

 Brainstorm ways to modify your game so a person who is visually impaired 
and a sighted person can play together.  

 Make a requirements list for modifying the 
game. You will add to the requirements list 
as you develop your design. You can modify 
the pieces and the board, but you cannot 
modify the rules of the game.  

Ask Your Mentor 
Send a message to your mentor. Choose questions from Questions for Mentors or 
ask your own. 

  

Modify means to take 
someone else’s design 
and change it so it works 
for a new purpose. 

Requirements are the 
“musts” for the game. 
For example, the visually 
impaired must be able 
to tell which pieces are 
their game pieces. 
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Make and Re-make Prototypes 
Now that you have collected ideas, you’ll 
make prototypes for the game and the board.  

A prototype will be easier to make if you use a 
scale drawing of the shape of the board.  

Mathematics Exploration: Scale Drawings 
A scale drawing changes the size of a picture or 
thing, but not the way it looks.  

Think of a map. It cannot be drawn the same size 
as the area it represents. However, a map looks 
the same on paper, a computer screen, and a 
smart phone even though they are very different 
sizes.   

 Which picture is a scale drawing of the top picture of the cat?  
Make your best guess. 

 

 Discuss your answers with the class.  
Make sure you explain why you made your choice.  

A scale drawing is a 
drawing that has been 
shrunk or enlarged from 
an original in a way that 
it is not distorted. 

A prototype is an early 
model you build quickly to 
test out an idea. You can 
use scrap material. 
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Mathematics Exploration: Scale Drawings of the 
Board 
This is a small scale drawing of a design of a Pachisi board:  

 

 Sketch two scale drawings of the outside 
edges of the board. Make one at the ratio 1:3 
and one at the ratio 1:2. Each should be larger 
than the original. Choose one of these to give 
you room to sketch the inside parts, without 
taking too long.  

a. What shape is the original Pachisi board?  

b. What shape must your scale drawings be? 

c. How do you know? 

 Sketch the rest of the board, using your own 
design. Make more than one sketch. Your 
designs must still work as Pachisi boards, but 
they can look different than the original. 

  If the inside design of your board is now 
different than the original, you no longer have 
a scale drawing. Why? That’s OK! 

Scale is a ratio that 
tells you what a unit 
in the scale drawing 
represents on the real 
thing. 

A sketch is a drawing 
you make quickly. It 
does not need to be 
perfect. 
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Prototyping Modifications for the Visually Impaired 
Gameboard 

 Use your gameboard scale drawing and the materials your teacher gives 
you. Prototype the modifications you want to make for the visually 
impaired. Try out more than one idea.  

 Add to or change your requirements list. 

Game Pieces 

To create game pieces, here are things you need to think about. Add to your 
requirements list. 

o Pieces should include a cylinder, rectangular prism, or triangular 
prism. They can have holes or bumps.  

 Use your materials to make prototypes of a game piece that will work for 
the visually impaired. Try more than one idea. You can make an enlarged 
piece if it will help show the modification for the visually impaired. 

 Add to or change your requirements list. 

Reflect and Celebrate 
• What was good about your prototype? 

• What was challenging to make? 

• What needs improving? 

• Check off the design requirements that your prototype meets. 

• What math did you learn or use?  

• Make a new prototype or improve your first one. 

Ask Your Mentor 
Send a message to your mentor. Choose questions from Questions for Mentors or 
ask your own. 
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Design the Game 
Next, you will use both paper and Tinkercad™ to make the design for the  
real game board and pieces. Use what you learned from the prototypes.  
Keep checking your requirements list.  

Design on Paper 
Gameboard 

Now it’s time to enlarge your scale drawing for a sketch of the real board you 
will make. This is to help you find the right size for your pieces.  

 To sketch: 

a. Draw the outline of your real  board on large paper.  

b. What is the perimeter of the this sketched board? 

c. Find the ratio between your scale drawing (from prototyping)and 
the real board.  

d. Fill in the rest of your game board design at the same scale as the 
outline. Be sure you can test the size of your pieces on it---you will 
draw and model them next.  

Game pieces 

Add this requirement to your list:  

o To make the print in a reasonable amount of time, the pieces must 
have an approximate total surface area of less than 500 cm2. 

 Make drawings of your game pieces. Use the ratios you found earlier to 
determine the sizes of the shapes for the real board.  

a. Keep in mind all your requirements—included what is needed for 
the visually impaired.  

b. Label the parts with the materials you will use.  
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 Estimate the total surface area of the game pieces. Make two pieces for 
each player for Speed Pachisi. Follow the steps below and show your 
work.  

a. Estimate the area of each side of a game piece.  

b. Find the sum of all the surface areas above.  

c. Find the sum of the surface areas of all the pieces you plan to 
make. 

 Check: How do you know the real pieces will work on the real board you 
will make? 

Design on the Computer 
 Choose what you would like to 3D print for your modified game. Create 

two pieces for each player, for Speed Pachisi. 

 Go to Tinkercad. Have your design on paper next to you. 

 Choose shapes you can use to make your game pieces. 

 Make your 3D pieces in Tinkercad. Make them the right size to work with 
your real game (which you sketched in (1)). Use your design on paper 
with the sizes marked to help you.  

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? 

• Use your answers and go back to Tinkercad and improve the design you 
made. 

Ask Your Mentor 
Send a message to your mentor. Choose questions from Questions for Mentors or 
ask your own.  
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Make the Real Thing 
Getting Ready to 3D Print 
You want to make sure that your Tinkercad design will print successfully. 

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

o Name their Tinkercad design? 

o Put the design flat against the workplane? 

o Make the design the correct size? 

o Group the parts of each piece without gaps? 

 Change the design, if needed. 

 With your teacher’s help, get ready to 3D print your design. You may have 
to wait more than one day. 3D printing takes time. It’s a good thing you 
found the best shape to 3D print.  

While You Wait, Make the Board 
 Draw your own real Pachisi board—the one you want people to play with. 

Use your sketch, but make it accurate and the right size for playing with 
your pieces. Use a ruler. You can also measure or estimate angles.  
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Mathematics Exploration: Scales as Ratios, The Same 
Everywhere 
To double check if your scale drawing is actually drawn to scale, let’s think 
about ratios. 

 Look at the measurements of this original and drawings below: 

Original Board Measurements Drawing X 

 

 

 

  
Drawing Z Drawing Y 
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a. Which is a scale drawing of original board? How do you know? 

b. Test ratios between a bold line segment in the original board and 
corresponding line segments in each of the other three drawings. 
Use the ratios to explain why you were right in a.  

 

c. How can ratios show that a drawing is not a scale drawing of the 
original? 

 Let’s explore how a scale factor relates an 
original and a scale drawing.  

a. If you know the original length and the 
scale drawing is twice as large as the 
original, how do you find the scale-
drawing length? 

b. If you know the scale-drawing length and the scale-drawing is twice 
as large as the original, how do you find the original length? 

c. Write an equation that relates the original drawing, a scale 
drawing, and the scale factor.  

d. A circle on a scale drawing of a game board is smaller than the 
original by a scale factor of 0.5. In the original, the circle has radius 
of 12 cm. What is the radius of the circle in the scale drawing? 

e. In a scale drawing, the length of a side of a rectangle is 3 cm.  
The scale factor is !

"
. What is the length of the corresponding 

(matching) side in the original? 

  

The scale factor is the 
number that relate 
the real thing to the 
scale drawing by 
multiplication. 

If your board is a scale drawing, then all the ratios between 
line segments on the original board and their corresponding 
line segments on the drawing you are making, will be equal. 
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Brain Teaser 

 Michelle made a game piece by placing bumps of different shapes on 
the faces of cubes. Here is what she made. Choose which one CANNOT 
be her piece. 

Michelle’s game piece 

 
A B C 

   

 

When you get your print back:  
 Put the parts of the game together and place them on the game board.  

 Do the 3D printed parts fit with the game pieces and the game board? 
Why or why not? Hint: think about scale. 

 If there is time, play the game where half of the players keep their eyes 
closed to check if the new design works for both visually impaired and 
sighted people. Make adjustments so all your parts work together for 
those users.   
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Reflect and Celebrate 
• What worked well? 

• What strategies did you use to solve problems? 

• Is it improved from the last design? 

• Check off the design requirements that your game design meets. 

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

Ask Your Mentor 
Send a message to your mentor. Choose questions from Questions for Mentors or 
ask your own. 
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Playing Pachisi (Speed Version) 
How to Win 
Be the first to move both of your game pieces from your HOME area to END. 

What You Need 
o 2-4 players 

o 2 dice 

o 2 matching game pieces per player 

o Gameboard  

Getting Started 
• Each player puts their game pieces in their HOME area. 

• Each player rolls the dice. Highest roller goes first. Play continues to the 
left. 

Rules 
• Move counterclockwise along the path the number of spaces rolled on 

the dice. You may move one or both game pieces on each turn.  
For example, if you roll 4+3, you can move one piece 7 spaces or move 
one piece 4 spaces and your other piece 3 spaces. 

• If you land on a space occupied by another player’s game piece, you 
capture the piece. Return the captured game piece to its HOME area.  
Game pieces cannot be captured on their Start space or on their End 
path spaces. 

• If you roll doubles (both dice the same), move your game piece(s). Then, 
roll again and take a second turn. 

• To reach END, move your game pieces up your end path and into the 
END space. You may not move your game pieces into another player’s 
End path.  
Each game piece must enter the END space by exact dice roll, counting 
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END as a space. If you cannot move by the total count of the dice, you 
may move one game piece by the count on either die. 


