Planning Guide: Equations with Letter Variables

Examples of One-on-One Assessment
Provide the student with triangular pattern blocks. Present the following problem to the student.  Provide guidance, as necessary, to connect this problem to the perimeter of polygons.

Harry's Hamburger Haven has triangular tables that each seat three people. If you push two tables together, four people can be seated. If you push three tables together, five people can be seated and so on.

a.
Draw a diagram to show the pattern in the problem.

b.
Write a general rule, using variables, which can be used to calculate the number of people that can be seated given any number of tables put end-to-end. Explain your thinking.

c.
Use your general rule to find how many people can be seated if 30 tables are put end-to-end. Show your work.

If the student has difficulty understanding the problem, have him or her read the problem orally and state the problem in his or her own words. Follow up by asking some questions to clarify the essential parts of the problem; e.g., "What shape is each table?  How many people can be seated at one table? Two tables?"
Use a similar process for each part of the problem to ensure the student understands the problem.  

a.
If the student has difficulty drawing a diagram, have him or her use the triangular pattern blocks to show the pattern, using one table with three people, two tables with four people and so on. Ask him or her to draw the pattern shown by the concrete representation. Show the student that the number of people seated at each step is the same as the perimeter of each polygon drawn, where the unit is the length of one side of the triangle.  

b.
If the student has difficulty writing the general rule for the pattern, ask the student what changes and what stays the same in the pattern. The student may say that there is always one more person seated at each successive table. Remind the student that this pattern rule (recursive relationship) cannot be used to find how many people are seated at any number of tables. 

Focus attention on the relation between the number of tables and the number of people that can be seated; i.e., the functional relationship of the pattern. As the student examines the pictorial pattern, guide him or her to observe that there are always two people seated at the slanted sides of the table(s). Therefore, 2 is the constant. Then focus attention on the horizontal sides of the table. Guide the student to observe that the number of people seated on the horizontal sides changes with each step and is always the same as the step number; e.g., in the first step, one person is seated on the horizontal side of the table, in the second step, two people are seated on the horizontal sides of the table.
Encourage the student to describe the general rule (functional relationship) in his or her own words before using variables to write the equation. Through discussion, have the student describe, in his or her own words, the following connection: "Three people can be seated with one triangular table, four people can be seated with two triangular tables, five people can be seated with three triangular tables and so on. Then the number of people seated is always two more than the number of triangular tables."  

Encourage the student to put a box around the number that changes with each step as shown below. Then suggest that the student use a variable to represent the box and write the general rule; e.g., N + 2 = P, where N = the step number or the number of triangular tables and 
P = the number of people seated for that step.

  

Step Number:      

         Number of People:   

 

OR                              + 2               + 2                + 2                   + 2                   + 2 

Perimeter (each unit is the length of one side of the equilateral triangle).
To reinforce the student's understanding of the pattern rule (functional relationship), suggest that the student put the data into a chart (or table of values) with the headings: Number of Tables and Number of People. This will help the student see the pattern in its symbolic form and can be used as a strategy for other problems. Focus attention on the relationship between the two rows of numbers in the chart to find the pattern rule that describes the functional relationship; i.e., you must add two to each step number (or the number of tables) to get the number of people seated for that step.
	Number of Tables (N)
	1
	2
	3
	4
	…
	30

	Number of People Seated (P)
	3
	5
	7
	9
	…
	?


c.
If the student wants to extend the pattern all the way to 30, suggest that he or she use the pattern rule created; e.g., N + 2 = P, where N = the step number and P = the number of people seated for that step. Ask the student to replace the N with 30 to get the number of people that can be seated at 30 tables.
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