Planning Guide: Linear Relations

Strategies for Reinforcing and Extending Learning
Consider strategies, such as the following.

· Provide tips for parents on writing generalizing patterns at home or in the community. 

· Predict the salary for a given day if the starting daily salary is known and on each successive day the salary increases by a constant number, such as $2. 

· Predict how many days are worked in a given month if the initial number of days worked in a month is known and on each successive month the number of days worked increases by a constant number, such as 4 days.

· Generalize common quantities, such as the following:  

· the number of tires needed for any number of cars

· the pieces of cutlery needed for any number of place settings

· the number of chicken legs for any number of chickens

· the number of minutes in any number of hours

· the number of eggs in any number of egg cartons.

· Discuss and interpret different graphs that are in newspapers, magazines and on various Web sites.

· Reinforce the functional relationship of linear relations 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 rule or the linear relation. 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, and if the input and the function rule are provided, students must find the output for each input. 

Adapted from Elizabeth Phillips, Patterns and Functions: Curriculum and Evaluation Standards for School Mathematics Addenda Series, Grades 5–8 (Reston, VA: The National Council of Teachers of Mathematics, 1991), pp. 67, 68. Adapted with permission of the National Council of Teachers of Mathematics.

· Have students play the game Guess My Rule. One student operates the input–output machine that can be represented by a chart; e.g.,  

	Input
	
	
	
	

	Output
	
	
	
	


The operator has a rule or linear relation in mind. The other students try to guess the rule by suggesting input numbers while the operator records the output numbers. The list of input and output numbers should be recorded in the chart on the board or overhead. Students who think they know the rule provide the output number using the rule and the operator decides if the output follows the pattern or not. The game continues until most students have guessed the rule. Students could play this game in small groups.

Adapted from Van de Walle, John A., LouAnn H. Lovin, Teaching Student-Centered Mathematics, Grades 5–8 (p. 272). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Adapted by permission of the publisher.

· Have students write expressions to generalize special numbers; e.g., even numbers (2n), odd numbers (2n + 1), multiples of 5 (5n), consecutive whole numbers (n and n + 1) and consecutive even numbers (2n and 2n + 2). Also have students write equations used to relate centimetres and metres (e.g., 100 M = C, where M is the number of metres and C is the number of centimetres), grams and kilograms, hours in a day, months in a year, perimeter of a regular hexagon, perimeter of a square (Van de Walle and Lovin 2006). 

· Have students write expressions to translate real-world situations with the unknowns represented by variables:

· one more than triple the number of pencils in each box

· five less than twice the number of cans in each carton

· three subtracted from double the number of sticks of gum in each package.

· Challenge students to draw graphs for two linear relations on the same coordinate axes and discuss the similarities and differences; e.g., n  (  n + 2 and n  (  2n. Have students apply their learning to predict how graphs for other similar linear relations will be drawn, 
e.g., n  (  n + 3 and   n  (  3n. Encourage students to draw the graphs to verify their predictions. Also, have them suggest everyday contexts for the various graphs drawn.
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