Planning Guide: Linear Relations

Learning Activities

Sample Activities for Teaching Connections among Linear Relations, Tables of Values and Graphs
1. Translating a Linear Relation into a Table of Values and a Graph


Build on students' prior knowledge about working with charts and linear relations (see previous activities). Explain that the charts used previously to display patterns using the step number and the number of elements in the step are really tables of values for the given linear relations. Provide students with experience in using horizontal and vertical tables of values (or charts).


Direct students to create a vertical and a horizontal table of values (chart) for a given linear relation, such as the following. Explain that the labels for the chart must include the variables in the linear relation.

Example:  N            2N – 3 

	N
	
	
	
	

	2N – 3 
	
	
	
	


Have students suggest what number might be used for the variable in completing the charts or tables of values. If students suggest random numbers, suggest that they place the numbers in the chart in order, starting with zero, so that the pattern is more evident and easier to graph.  

Have students complete the tables of values, explaining their thinking for each entry in the table. Encourage them to use the pattern created as a check for their work.


	N
	0
	1
	2
	3

	2N – 3 
	–3
	–1
	+1
	+3


Provide students with graph paper or centimetre grid paper to draw a graph of the points included on the tables of values. Explain that the values for N are placed along the horizontal axis of the graph and the values for 2N – 3 are placed along the vertical axis. Build on graphing experiences from previous grades and extend this knowledge by explaining that negative numbers must be placed on the vertical axis because they are in the tables of values. Build on students' understanding of integers as the numbers are placed on the graph, using the horizontal and vertical axes. Have students place the points on the graph as they are placed on a grid on the overhead or on the board.

Example of the graph:



	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Have students check their work by using a ruler to determine if the points on the graph are in a straight line. Emphasize that graphs of linear relations include points that form a straight line.

Provide other examples of linear relations and have students create tables of values for them and graph them.

2. Solving Problems Using Data from a Graph


Provide students with a graph that includes discrete points representing a linear relation. Explain that the points on the graph represent various places on the rock wall that Keri is climbing. Through discussion, establish the meaning of the two axes in relation to the context and then have them solve and create problems, using data from the graph.

                                         Keri's Climb on the Rock Wall

             

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



                                                                


Examples of problems:

· How far did Keri climb in 3 minutes? Explain your thinking.

· Predict how far Keri will climb in 8 minutes. Explain your thinking. What, if any, assumptions are you making in determining your answer?

· Predict how far Keri will climb in 20 minutes. Explain your thinking.  

After students interpret the graph using the data from Keri's climb, have them draw on the same axes another pattern to represent another climber. Then provide questions that compare the two graphs for students to discuss and answer.  

Provide other similar graphs and have students solve and create problems, using the data from the graphs.

3. Frayer Model for Linear Relations


Provide students with a template for the Frayer model and have them fill in the sections, individually or as a group, to consolidate their understanding of linear relations. A sample Frayer model is provided below.

Frayer Model for Linear Relations

	Definition

A linear relation is a relationship that maps a first number onto a second number so that the pattern formed by the second number is constant growth; i.e., the same number is added to the previous number each time.

Characteristics

· linear relation can be represented in a variety of ways, such as diagrams, tables of values, graphs or symbols

· the symbols used to represent a linear function include variables (what changes) and/or constants (what stays the same)

· linear relation is a rule that describes the relationship between two columns in a table of values

· the graph is linear 


	Real–life Problem

Sarah's Spaghetti Surprise has pentagonal tables that each seat 5 people. If you push 2 tables together, 8 people can be seated. If you push 3 tables together, 11 people can be seated.  

a) Write a general rule (linear relation) that can be used to calculate the number of people that can be seated given any number of tables put end-to-end.

b) Use your general rule to find how many people can be seated if 50 tables are put end-to-end.



	Examples

Diagrams:

Step       1          2              3             4

(n) 

Table of Values

n

1

2

3

2n + 1

3

5

7

Symbolic Representation:  n      2n + 1










	                           Nonexamples

Step  1          2              3               4



n

1

2

3

4

(n ( n + n)/2

1

3

6

10

n       (n ( n + n)/2









                                                                


Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery (Working Paper No. 16/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.
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Look For …


Do students:


transfer their understanding of charts to represent patterns by using N as the step number and the linear expression as the number of elements in the step?


apply their understanding of operations with integers to complete the tables of values or charts?


translate a pattern from a table of values to a graph, including negative numbers?
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Linear Relation





Look For …


Do students:


interpret the data provided in the graph?


make predictions by extrapolating the data in the graph?


compare the data of two graphs on the same axes?


create problems that can be answered, using the data from the graph? 
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