Planning Guide: Linear Relations

Ways to Assess and Build on Prior Knowledge
Provide students with graph paper or centimetre grid paper.

· Use the following pattern to answer the following three parts to this question.


Diagram:

Step Number:      1 
       2

3
         4

a. Represent the pattern by completing the table of values:

	Step Number
	1
	2
	3
	?
	?
	?

	Number of Elements in the Step
	1
	?
	?
	?
	?
	?


b. Draw a graph, using the data included in the table of values.

c. Describe the relationship shown on the graph, using everyday language.

· Draw a pictorial representation of the relationship shown in the following table of values.

	Step Number
	1
	2
	3
	4
	…

	Number of Elements in the Step
	2
	4
	6
	8
	…


· a)
Complete the following table of values. Explain your thinking.

	Step Number
	1
	2
	3
	4
	…
	8
	…
	?

	Number of Elements in the Step
	5
	8
	11
	?
	…
	?
	…
	38


b) Describe the pattern of the numbers in the second row: 5, 8, 11 …

c) Find the number of elements in the 50th step in the pattern. Explain your thinking.

d) Formulate a rule to describe the relationship between the two rows of numbers in the table of values. Justify your rule.

· Create a table of values that represents the following graph.

                                            Money in My Pocket over Time

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


                                          0       2        4       6        8       10





       Number of Days

	Number of Days
	0
	1
	2
	3
	4
	5
	6
	7

	Number of Dollars
	?
	?
	?
	?
	?
	?
	?
	?


· Complete the following table of values, using the pattern rule multiply the step number by 5 and add 1 to get the number of elements in the step (the output is 5n + 1 when the input is n).

	Step Number (input is n)
	1
	2
	3
	4
	5
	?

	Number of Elements in the Step (output is 5n + 1)
	?
	?
	?
	?
	?
	?


If a student appears to have difficulty with these tasks, consider further individual assessment, such as a structured interview, to determine the student's level of skill and understanding. See Sample Structured Interview: Assessing Prior Knowledge and Skills found on pages 3 to 5 in this document.

Sample Structured Interview: Assessing Prior Knowledge and Skills

	Directions 

Provide the student with graph paper or centimetre grid paper.
	Date: 

	
	Not Quite There
	Ready to Apply

	Present the following problem to the student, one part at a time.

"Use the following pattern to answer the following three parts to this question.


a. Represent the pattern by completing the table of values:

Step Number

1

2

3

?

?

?

Number of Elements in the Step

1

?

?

?

?

?

b. Draw a graph, using the data included in the table of values.

c) 
Describe the relationship shown on the graph, using everyday language."
	· Does not connect the step with the number of elements in each step to complete the table of values.

· Completes the table of values but is unable to draw the graph.

· Completes the table of values and draws the graph but is unable to describe the relationship shown by the graph.
	· Completes the table of values, draws the graph and describes the relationship shown by the graph as doubling the step number minus one to obtain the number of elements in each step, written as 2n – 1.

	Place the following table of values before the student and say, "Draw a pictorial representation of the relationship shown in the following table of values."

Step Number

1

2

3

4

…

Number of Elements in the Step

2

4

6

8

…


	· Draws diagrams but shows no patterning in keeping something constant in each step.

· Draws a series of related steps but does not consistently show an increase of 2 elements for each succeeding step.
	· Draws a pictorial representation that shows a pattern that consistently grows by adding two more elements to each succeeding step. 

	Present the following problem to the student, one part at a time.

a)
Complete the following table of values. Explain your thinking.

Step Number

1

2

3

4

…

8

…

?

Number of Elements in the Step

5

8

11

?

…

?

…

38

b)
Describe the pattern of the numbers in the second row:  5, 8, 11 …

c)
Find the number of elements in the 50th step in the pattern. Explain your thinking.

d) 
Formulate a rule to describe the relationship between the two rows of numbers in the table of values. Justify your rule." 


	· Completes the first part of the table of values but has difficulty extending the pattern to the 8th step.

· Has difficulty explaining his or her thinking.

· Continues the pattern to find the 50th step rather than using a rule that connects the numbers in the two rows of the table.

· Cannot formulate a rule to describe the relationship between the two rows of numbers in the table of values.


	· Completes the table of values, describes the pattern, calculates the number of elements in the 50th step by using the rule 3n + 2, which is represented algebraically or in words (triple the number of the step and add 2 to get the number of elements in the step). 

· Justifies the rule by using it, given step numbers, to get the number of elements in those steps. 

	Present the following graph and incomplete table of values to the student and say, "Complete a table of values that represents the graph."

             Money in My Pocket over Time















                      0       2        4        6       8      10



          Number of Days

Number of Days

0

1

2

3

4

5

6

7

Number of Dollars

?

?

?

?

?

?

?

?


	· Places numbers in the table of values that are not represented in the graph.

· Makes one or two errors in the table of values and does not correct the errors by following a pattern.
	· Completes the table of values correctly and uses the pattern to verify that the numbers make sense.



	· Place the following table of values before the student and say, "Complete the following table of values, using the pattern rule multiply the step number by 5 and add 1 to get the number of elements in the step (the output is 

5n + 1 when the input is n)."

Step Number (input is n)

1

2

3

4

5

?

Number of Elements in the Step (output is 

5n + 1)

?

?

?

?

?

?


	· Does not know how to apply the rule in finding the number of elements in each step.

· Makes errors in calculating the number of elements in some of the steps and does not use the pattern to correct the errors.
	· Correctly calculates the number of elements for each step, using the rule, and verifies his or her work by describing the pattern created in the table of values.
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