Planning Guide: Equations with Letter Variables

Strategies for Reinforcing and Extending Learning
Students who have achieved or exceeded the outcomes will benefit from ongoing opportunities to apply and extend their learning. Consider strategies such as the following to support students in developing a deeper understanding of the concept.

· Provide tips for parents on applying various patterns, including formulas for perimeter, area and volume at home or in the community. 

–
Predict and then calculate how much you will save on the 20th day if you save $5 on the first day, $8 on the second day, $11 on the third day and so on.

–
Estimate and then calculate the area of a room that is 15 m long and 8 m wide. 

–
Estimate and then calculate the length of baseboards required in a square room that is 
4.8 m on each side.  

–
Estimate and then calculate the volume of a cereal box that is 24 cm long, 10 cm wide and 33 cm high.  

· Reinforce the functional relationship of pattern rules by using the Function Machine. To make a Function Machine, cut three holes (circle, square and triangle) in a vertical alignment from a blank piece of paper. The circle is the input, the triangle is the output and the square is the rule or linear relation. Cut a vertical slit on each side of the shapes. Cut transparent slips that are wide enough to fit through the slits. On two of the strips, write numbers to represent the input and the output. On the third strip, write the pattern rule.  


Place the template with the three shapes on the overhead. Place two strips so that they are exposed through two shapes and have students find the appropriate response for the third shape; e.g., if the input and output are provided, students must find the function rule; if the input and the function rule are provided, students must find the output for each input. (National Council of Teachers of Mathematics 1991, pp. 67–68.)

· Provide students with a 10-by-10 grid to solve the following border problem.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


–
How many squares are there in the border of the 10-by-10 grid? Explain how you know.  

–
Describe a different way to get your answer.

–
Write a pattern rule (using variables) or a formula that could be used to find the number of squares in the border of a square grid of any size. Explain your thinking.  

(Burns 1989, p. 27; National Council of Teachers of Mathematics 2000, p. 185.)

· Provide students with the following post problem.

The dots represent the posts needed to enclose square fields of various sizes.


–
Write a pattern rule (using variables) or a formula that could be used to find the number of posts needed if you are given the number of posts on one side. Explain your thinking.

–
Use your rule to find the number of posts needed if you have 100 posts on one side of the square field. Explain your thinking.

· Provide students with pattern blocks and triangular dot paper. Have them use the pattern blocks to form a pattern with trains of different polygons and ask them to describe and extend the pattern for the perimeter of each train. Ask students to draw the diagrams on triangular dot paper.

Example:


Train


  Number of Polygons    1          2             3                  4                      5                 6


  Perimeter                      6          7            11                12                    16                ?

a.
What are the next few perimeters? Explain your thinking. 

b.
Write the pattern of numbers to describe each of the following:

· odd-numbered trains 

· even-numbered train.

(National Council of Teachers of Mathematics 1991, p. 50.)

· Have students solve real-world problems such as the following.

–
Find the dimensions of a rectangular garden with an area of 72 m2 and a perimeter of 36 m. Explain your thinking. 

–
Find the dimensions of a rectangular plot of land with an area of 64 m2 that will require the least amount of fencing. Explain your thinking.

–
Find the volume of air in a room shaped like a right rectangular prism that is 35 m long, 25 m wide and 4 m high. 
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