Algebra tile basics

Different size tiles


Small “unit” tiles



These represent number, every one tile has value 1


x-tile



x units long and 1 unit wide


y-tile



y-units long and 1 unit wide
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-tile  (square tile)



x-units wide by x-units long 
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-tile  (square tile)



y-units wide by y-units long 


xy-tile (“big” rectangle tile)



x-units by y-units

Before representing equations and expressions involving variables with the tiles, it is useful to model some basic ideas.
The concept of quantity

2 tiles means 2

3 tiles means 3

…

N tiles means N

The concept of negative  (the back side- red in color – of the tile)

2 tiles, with red showing means -2

3 tiles, with red showing means -3

…

n tiles, with red showing means -n

  The zero principle

This just states that the opposite of an expression and the expression is zero.
 Verbally:2 number tiles and 2 red number tiles is zero

Symbolically:  2 +(-2) = 0

Sketch of tiles:

Verbally: 2 x-tiles and 2 red x-tiles is zero

Symbolically: 2x +(-2x) = 0

Sketch of tiles:

Operations- conceptual models  (See additional handout)

Addition/Subtraction
Represented by the grouping together of tiles and a count of result.  May have to use the “zero principle”. 
Examples



Multiplication

Two ways to think of this.  The rectangular array approach discussed below and the idea that A x B is A groups of B items.  This can get tricky when A is negative:  thinking of -2 x 3 as take away 2 groups of 3,  and thinking of   -2 x -3 as take away 2 groups of  -3.  



Division

Two ways to think about this.  One way involves “reverse engineering”  of the rectangular array.  We will discuss this later for the tiles.  The other involves the idea that A / B is split up the A items into B groups and count the group size  or how many times can one remove groups of size B from a collection of size A. 


The concept of rectangular array model of multiplication

Here, a rectangle that is a units by b units represents the product ab  

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


So a 3x5 rectangle represents 15.  
Now we can extend these notions to the non number tiles

Building rectangles

1. Look at the collections of tiles shown on page 6 of your Algebra Models book.  Form rectangles (they must be perfect rectangles-no gaps) with the given tiles.  

2. Draw a quick sketch of your results next to the collections. 

3. State the dimensions of your rectangle.  Let the physically shorter side be length. 

	Collection
	Width of rectangle
	Length of rectangle

	a. Collection 1:
	
	

	b. Collection 2:
	
	

	c. Collection 3:
	
	

	d. Collection 4:
	
	

	e. Collection 5:
	
	

	f. Collection 6:
	
	

	g. Collection 7:
	
	

	h. Collection 8:
	
	








When working with the tiles, it is useful to have the situation modeled in three ways:


The physical tiles


A sketch of the tiles and any intermediate steps


A symbolic representation of the tiles at each step











Note:  2-3 means the operation of subtraction, until changed to 2+-3 do not use the red tiles to represent the 3
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