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Making connections, both within a concept and between concepts, is an important part of developing 
understanding. Discovering concepts through visual representations can provide a powerful entry 
point into making these connections. We'll explore a variety of tasks that can engage high school 
students to "see" the mathematics.

Visualizing Mathematical Concepts 
~A Key to Making Connections~

A Mathematical Tug-of-War

Four acrobats pull against five  
grandmas and the result is dead even.

Ivan the dog gets pitted against two 
grandmas and one acrobat.  It’s a tie!

Ivan and three of the grandmas on one 
side, the four acrobats on the other.

from Marilyn Burns

Who will win?????



Balance Problems



Find that Square
Making squares on a 4 x 4 grid, how many different areas can you find?

What is the length of the side of each square?



Exploring Radicals
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Visualizing Patterns - The Border Tiles Problem

1. Assuming the pattern continues, describe how you would build the next two figures.

2. Complete the table, showing your calculations.

Fig. 1 Fig. 2 Fig. 3

Figure # Border Tiles 
(grey)

Centre Tiles 
(white) Total Tiles

1

2

3

4

5

10

Border Tiles Problem • Marc Garneau • piman314g@gmail.com

mailto:piman314g@gmail.com


3. Write the number of border tiles as a function of the figure number, and explain the meaning of 
the terms in the context of the tiling pattern. (More than 1 way?)

5. Write the total number of tiles as a function of the figure number, and explain the meaning of the 
terms in the context of the tiling pattern. (More than 1 way?)

4. Write the number of centre tiles as a function of the figure number, and explain the meaning of 
the terms in the context of the tiling pattern. (More than 1 way?)

Extension Ideas

For which figure does the number of centre tiles exceed the number of border tiles?

Design a tile pattern to match the function: 
• Draw the first three figures of your pattern.
• Show how your pattern matches the function.

f n( ) = n2 + 2n +1

Generalize the border tile problem.  In the given problem, Figure 1 has a 1x2 centre.   
Consider an a x b centre for Figure 1, and then built on as before (an additional row and column each 
time)?  How many total tiles would be in Figure n?

Border Tiles Problem • Marc Garneau • piman314g@gmail.com

mailto:piman314g@gmail.com


6 ÷ 3 −6( ) ÷ +3( ) 6
5
÷
3
5

How are they the same?

✷ BIG IDEA ✷

The operations of addition, subtraction, multiplication, and division hold 
the same fundamental meaning no matter the domain to which they 
are applied.

Evaluate, or simplify, each set of expressions.

Make as many connections as you can:
• conceptually & procedurally
• pictorially & symbolically



Without calculating an answer, tell why 3
5
÷
3
8
>1 .! (Source: Marian Small)

What is 2
3
÷

1
4

 ?

Note:  Check out http://fawnnguyen.com/2013/05/21/20130518.aspx for an excellent post on using 
rectangles to make sense of dividing fractions.
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