Planning Guide: Equations with Letter Variables


Sample Activity 1: Growing Patterns (What Changes, What Stays the 
Same)
Focus on recursive relationships; i.e., pattern rules that show how patterns change from one step to the next.
Build on students' use of mathematical language to describe a pattern rule to show how a pattern changes from one step to the next. Focus on patterns that increase or decrease by the same amount with each step in the pattern; i.e., linear patterns. Review the role of variables and explain that variables can be used to describe pattern rules.  

Provide students with concrete materials such as square tiles.
Example:

Rectangle Problem

Write a pattern rule to describe the following pattern by:
· stating the number of squares in the first step 

· writing an expression using a variable and a constant to represent what is added to each succeeding number of squares to get the next number of squares.


Step Number:                 
Number of Squares:       
(or area of rectangle)

Sample Solution:

The first step in the pattern has two squares. The pictorial pattern shows that two squares are added to the previous diagram in the pattern to get the next diagram. The dotted box shows the squares from the previous step in each diagram below.   


Step Number:


Number of squares:       

(or area of rectangle)

Therefore, the constant that is added to the number of squares in one step to get the number of squares in the next step is the number 2.  

The pattern rule can be written as follows:

The first step in the pattern has two squares. The expression, n + 2, is the number of squares in a step where n = the number of squares in the previous step. 
Look For …


Do students:


apply their use of mathematical language in creating pattern rules using variables?


examine the patterns to determine what changes  and what stays the same in each successive step?


apply their knowledge of variables to represent the numbers that change in each step with a letter?


always include the first number in a pattern as part of the pattern rule for a recursive relationship? 


justify why a particular pattern rule using a variable describes what you do to the previous number in the pattern to get the next one? 


transfer their learning to other patterns?
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