
Carole Fullerton

grade 10 math
in pursuit of deep learning

Successful students...
approach tasks 
conceptually by building 
on their constructed 
mental images

retain knowledge in a 
schema or web

apply knowledge to new 
situations by drawing on 
background knowledge



Emphasize the use of 
multiple physical 
models and translations 
within and between 
modes of representation 
- pictorial, manipulative, 
verbal, real-world and 
symbolic.

Guidelines for the development 
of conceptual understanding

Engage students in 
flexible thinking 
through open-ended 
problems.

Encourage conversation 
and connection-making.

Guidelines for the development 
of conceptual understanding



Playing with Polynomials

Models for thinking

Collect the following tiles. 

x2 +2x +1

How can you arrange these tiles to 
show a rectangle?



(x + 1)(x +1)

Models for thinking

Collect the following tiles. 

x2 +4x +4

How can you arrange these tiles to 
show a rectangle?



(x + 2)(x +2)

Models for thinking

Creat a rectangle with the following 
tiles. 

3x2 +7x +2

What are the dimensions of your 
rectangle?



(3x + 1)(x +2)

3x2 + 6x
3x2 + 6x +1x
3x2 + 6x +1x + 2

Models for thinking

How can you show 

2x2 +10x +8

with your algebra tiles?



Plywood - 4’ x 8’ sheet



The ramp

What’s important to consider?

Sketch what you need...

What’s the area of each of the 
pieces used for the ramp?



Applications



Applications

The width of the blue 
border is 30 cm.

How can you represent 
the total area of the 

painting?

“Deep Magenta Square” by 
Richard Anuszkiewicz

Applications

How can you 
represent the area 

of the circle?



Applications - Abstract

Pick any 4 consecutive whole numbers.  

Multiply the first and the last numbers 
together.

Multiply the 2 middle numbers together.

What do you notice? Does this work for all 
numbers?  Why?  

 

 

 

7+7=14      7x7=49

6+8=14      6x8=48

What can you find out 
about this?

Applications - Abstract



Models for thinking

Model the following.  
What do you notice? 

x2 - 4

Application - Project



Lovin’ the linear...

Balance Scale Problems
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Balance Scale Problems
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Balance Scale Problems



Develop a generalization to 
predict which corner the ball 
will land in.

What patterns do you notice?

A cue ball was launched at an angle of 45 degrees 
from the top left corner of a pool table.

If the table is 3’ x 4’, the ball ends up in the top right 
corner.

pool problems

Bring on the games!

Polynomial BINGO

Polynomial Connect 4

Polynomial Puzzles

Polynomial I-have-Who-Has?

Race to Zero


