Pattern Lesson for Early Grade 4
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Objectives:
1. Identify repeating and growing patterns.

2. Observe patterns and their relationships to each other.

3. Identify conjectures, and make and test them with patterns.

4. Discuss, verbalize, generalize, and represent patterns and their relationships.

Materials: Colored tiles, manipulatives (pattern blocks, counting cubes, etc.), paper, laptops/computers, magnetic letters, maracas, rhythm sticks

*Portions of this lesson were adapted from Navigating Through Algebra in Grades 3-5, NCTM, Friel, Susan and Rachlin, Sid, and Doyle, (pages 19-20), and About Teaching Mathematics, Math Solutions Publications, Burns, Marilyn, (page 112).


Before:

· Introduce a pattern of clap, clap, clap, snap, clap, clap, clap, snap, etc., and have students tell things they know about the pattern (Identifying the sounds verbally, a, a, a, b pattern, square, square, square, triangle, and so forth). If repeated pattern is not mentioned, write this on the board and discuss it. 

· Provide students with manipulatives (pattern blocks, counting cubes, maracas, rhythm sticks, etc.) to build the pattern. They may also draw, cut out shapes, or use magnetic letters to represent the corresponding letters of the alphabet. Have them share their findings with the class, and discuss various methods used.

· Have students practice pattern identification with the selection of Mastermind at http://nlvm.usu.edu/en/nav/grade_g_2.html (use 4 pegs)

· Have students create a pattern of their own to share with the class or group. This can be done with any of the manipulatives. Promote discussion of the choices and manipulatives used.

· Introduce a pattern of clap, snap, clap, snap, snap, clap, snap, snap, snap. Again, have students tell what they know about the pattern. Provide them with manipulatives and/or paper to create a growing pattern of their own. Share and discuss these patterns with the class.

· Assign them the task of identifying what the tenth pattern will be if this pattern continues. Identify and discuss strategies used to arrive at the solution. Discuss how their attempts to extend their patterns are called conjectures.
· Tell students they will be working with the task of designing a two-colored square patio for their residence. There will be a garden in the center of it, with bordered tiles around it. Let them choose which color will be the garden, and which will represent the border (Blue and white used here).

· Show them a picture of the three smallest patios that can be built, and let them build them (see worksheet).

· Use the table to record the number of blue and white tiles for each patio (see worksheet).

· Explain that their task is to “Determine what the fifth patio would look like. Think about the number of blue and white tiles that will be used.”

During:

· Allow students to use manipulatives to work through the next two patterns.

· Encourage them to think about the number of border tiles (white) with the given number of blue tiles. Reverse this and think about the given number of blue tiles with the number of border (white) tiles.

· Ask students to describe their strategies for determining the number of blue and white tiles.

· Prompt them to look for patterns with the blue and white tiles.

· Have students check their pattern/rule with all of the patterns in the chart.

After:

· Encourage students to share their problem-solving methods. Let them justify and evaluate their results and methods. Accept all solutions.
Extensions:

· Discover a rule that describes one or both of the patterns (blue and white tiles).

· Graph each set of tiles and determine how they are different.

· Introduce the term linear for the white tiles, and discuss how the blue tile pattern grows faster than the white tile pattern.

· Discover proportions by comparing the number of different tiles.

· Have students pair up or create their own sound pattern or manipulative pattern for the class to solve.

· Work with function tables using NLVM website:

http://nlvm.usu.edu/en/nav/category_g_3_t_1.html
Assessment: If there are 49 blue tiles, how many white tiles are there? Explain how you got your answer.
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