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From a simple game to powerful patterns
We will start with a simple game, generate some data and see how our 
empirical results compare to theoretical prediction. Our simple game triangle 
will reveal a very special triangle full of magical patterns and sequences.
- Triangular numbers
- Tetrahedral numbers
- Fibonacci Sequence
- STEM considerations



Boardgame • The game is played by one person.
• Start by placing a moveable counter in 

the top space.
• Toss a coin and observe Heads or Tails.
• If Heads, move the counter down the 

board to the left.
• If Tails, move the counter down the board 

to the right.
• After 6 coin tosses the counter will be in 

one of the red spaces at base of the 
gameboard.

• Take note of the space number 0-6. 
0 1 2 4 63 5



How many possible pathways are 
there to each place on the board? 

• Take note of the symmetry.
• You complete the next row.
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How many possible pathways are 
there to each place on the board? 

• Take note of the symmetry.
• You complete the next row.
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• Take note how each new value is 
generated from preceding values in 
the row above.

• You complete the rest.

20 15 1
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10105 5 • Yes, this is the famous Pascal’s Triangle.
• It contains many magical number 

sequences within it.
• - including the Fibonnaci Sequence.



Use of technology to simulate the data



Use of technology to simulate the data



Empirical results V theoretical prediction

=64



Patterns in the Pascal
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Natural Numbers

Tetrahedral Numbers

Triangular Numbers

Fibinacci Sequence



Use of technology to generate these sequences



Use of technology to generate these sequences



What is a “difference equation” and why is the 
Fibonacci sequence considered a “second order 
difference equation”? 



STEM connections 



STEM connections



Just a few more interesting links:

https://www.mathsisfun.com/data/quincunx.html 

https://www.mathsisfun.com/data/quincunx-explained.html 

https://galtonboard.com/ 

A close up of a device

Description automatically generated

Classroom Activities: Pascals Triangle Hidden Gems -
Texas Instruments - content

https://www.mathsisfun.com/data/quincunx.html
https://www.mathsisfun.com/data/quincunx-explained.html
https://www.mathsisfun.com/data/quincunx-explained.html
https://www.mathsisfun.com/data/quincunx-explained.html
https://galtonboard.com/
galton-board-large_1_mobile_1.mp4
https://education.ti.com/en-au/activity/activity-detail?id=13329ECCEC5045EBAF065A251228B9E5
https://education.ti.com/en-au/activity/activity-detail?id=13329ECCEC5045EBAF065A251228B9E5
https://education.ti.com/en-au/activity/activity-detail?id=13329ECCEC5045EBAF065A251228B9E5
https://education.ti.com/en-au/activity/activity-detail?id=13329ECCEC5045EBAF065A251228B9E5
https://education.ti.com/en-au/activity/activity-detail?id=13329ECCEC5045EBAF065A251228B9E5


Results from a simulator:
Quincunx (Galton Board) (mathsisfun.com)

https://www.mathsisfun.com/data/quincunx.html


Resources for more activities
A person on a skateboard and a calculator

AI-generated content may be incorrect.

TI30XPMP_ActivityStarters.pdf
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