Grade 8 Mathematics:  Lesson Plan  Unit 2

	Lesson Title
	Recursive vs. Explicit Representations of Patterns

	Connecticut GLEs

	1.1.1 Generalize the relationships in patterns in a variety of ways including recursive and explicit descriptions; e.g., the pattern 1, 4, 7, 10… is represented as follows:

· recursively as “add 3 to the previous number”

· explicitly as 3n + 1

1.1.2 Determine whether relationships are linear or nonlinear.


	Lesson Objectives in Language Students will Understand
	I can explain the next step in patterns based on the previous step (recursively) and describe patterns by writing a formula with variables (explicitly).

	Description of Learning Tasks/ Activities
	1. Present students with the first three figures in a pattern (see below).  Ask students to draw figure 4.  Then ask them to predict the number of squares that will be in figure 5 and to explain what they think the pattern is and if it is a linear pattern or not.
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2. Have students create a table to compare figure number to total number of squares:

Figure Number

Number of Squares

1

8
2

12
3

16
4

20
5

24
Students should be able to see that as the figure number increases by one, the number of squares in the figure increases by four.  Discuss this as a recursive pattern — to figure out the number of squares in a figure, you need to add four to the total of the previous figure.
3. Ask students to find the number of squares in figure 20.  Ask students to describe their strategy.  The following indicates three different strategies students might use based on figure 3.
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   T = n x 4 + 4               T = 4(n + 2) – 4           T = (n + 2)2 – n2
4. Ask students how their strategy would work if asked to find the number of squares in figure 100.  (The goal is to get students to look for the direct relationship between figure number “n” and total number of squares, “T.”  See above for strategies students might use to relate n and T or ways to guide their thinking.)  **It is important that students explore these different ways to think about the patterns and their connection to the formula.  Teachers can guide discussion or demonstrate, using properties of algebra such as the distribute property and combining like terms, how equations above are all equal to each other.  

Students who recognize the “add four” element to the pattern can also be guided by looking at the table as:

Figure Number

Number of Squares

0*

4*

1

8

+ 4       (4 x 1)

2

12  

+ 4 + 4 (4 x 2)

3

16

4

20

5

24

n

            (4 x n)

*Continue the pattern until you get back “figure 0”.  Then students can see if that you start with four you are adding four to it one time for figure 1, two times for figure 2, three times for figure 3, etc.  Students should then be able to generalize that you are adding four “n” times making 4n and then you have the four you start with, making the explicit formula T = 4n + 4.
5. These strategies can be repeated and reinforced with additional patterns that are linear, that is, repeated addition (e.g. 4, 9, 14, 19, 24, … or 18, 15, 12, 9, 6, …) or exponential, that is, repeated multiplication (e.g. 3, 6, 12, 24, …) in nature.  For additional patterns visit: http://home.europa.com/~paulg/ mathmodels/tile_patt.html.


	Materials, Resources, Technology Needed
	Graph paper to draw patterns; square tiles for students who might need to build patterns rather than draw.

	Timeline
	One to two class periods (40-45 minutes each) depending on level of discussion 

	Prior Learning, Connections, Student Needs or Interests, Common Misconceptions
	Students should be familiar with the idea of linear patterns being steady growth, the use of variables to represent situations, and how to create and extend tables of values.

	Instructional Strategies/Grouping
	Can be done as a whole class lesson, with “breaks” to allow students time to explore the patterns and come back together to discuss.

	Adaptations
	Provide students who are struggling with the opportunity to “build” the patterns with blocks until they see a pattern.  You can use different color blocks to represent the four squares that are there in figure 0, and then a different color to represent the four that get added each time.

	Extensions
	Add two or more colors to the pattern and have students write formulas to find the numbers of colored tiles. Provide more complex patterns for students who excel.

	Interdisciplinary Connections
	Look for patterns in art to represent with an algebraic formula.

	Formative Assessment (including student self-assessment)
	Students should be able to articulate the connection between the formula and the square tiles.  Ask students to explain each part of the 4n + 4 = T formula.  Depending on strategies of students, you can have them explain other versions of the formula that represent different ways to see the patterns.
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