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                                                                               Grade level: Pre-service/6-8                                                                                  
                                                                                               Subject:  Math

                                              
                                                                             Time required: 45 to 60 minutes

TI-73 Explorer™ Activity:  Pattern Blocks Polygon Inventory
By:  Dana Dodson
Activity Overview
This activity uses pattern blocks to build an algebraic equation with 6 unknowns by defining a unit for conversion of the unknowns and then determining an inventory value for the collection of pattern blocks polygon.  The TI-73 is used to organize and graph categorical and numerical data, convert data to a common unit and collect measures of central tendencies on pattern blocks.  

Concepts
This lesson aligns with NCTM Conceptual Focal Points for Algebra in Grades 6 and 8 and for Data Analysis in Grade 8.  Students will be able to:

· Write mathematical expressions and formulas 
· Use variables appropriately to represent numbers

· Rewrite an expression to feature compact information
· Use linear equations and systems of linear equations to represent an inventory

· Organize and display data

· Use descriptive statistics to summarize and compare data sets

(http://www.nctm.org/standards/focalpoints.aspx?id=298)
Teacher Preparation


Pattern Blocks are a staple in the elementary classroom for tiling a plane, determining which blocks will tessellate, creating patterns/pictures, teaching fractions, and facilitating area and perimeter discussions and investigations with polygons. The blocks used for this lesson include the yellow hexagon, red trapezoid, blue rhombus, orange square, green triangle, and tan diamond (small rhombus).  


The student worksheet provides space to duplicate the polygon and to record the quantity of each pattern block shape used in the polygon design.  A worksheet with answers has been provided.

The Classroom
Each student will need:

· 24 to 48 pattern blocks to build a polygon

· A student worksheet 
· Crayons or colored pencils to copy the polygon design onto the worksheet

· A TI-73 graphing calculator

Students are asked to build a polygon design using 24 to 48 blocks of their choice.  When students have finished building a polygon, they will transfer the design to the student worksheet.  Instruct the students to place the center block of their polygon in the center of the worksheet page and trace around the block.  Students can continue to build off the center block by placing, tracing and coloring their blocks until the entire polygon design has been recreated on the worksheet.  Students will not need pattern blocks for the remaining portion of this lesson.
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	Polygon = 2 H + 2 P + 4 R + 4 S + 2 T + 12 D
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Assessment and Evaluation
Since each student’s pattern blocks polygon is an individual design, when students have finished inventorying their design, ask them to trade the first page of the worksheet and write a polygon equation and inventory another student’s pattern blocks polygon design.  Differences in inventory should be discussed between the students to verify their data input and results.

Assessment of this activity will be the completion of the activity worksheet and the verification of their data by a peer.

This activity can be modified and adapted to inventory many different objects.  Coins in a bank, office supplies in a student store, snack food in a concession stand, atoms in a molecule, are examples of objects with values. 

Extension

This technology lesson would also compliment a Math Solutions lesson.  In Ed Emberley’s Picture Pie book the author creates art from fraction circles representing birds, butterflies, flowers, quilts and borders. Stephanie Sheffield and Kathleen Gallagher, authors of Math and Nonfiction for Grades 3 – 5 have written a lesson using Emberley’s book.  Students create pictures and then figure out the total fractional value or inventory of their art.  If pattern blocks or other manipulatives are not available, fraction circles would work well.

Enrichment of this activity can include selecting a different base unit.  In this lesson, the green triangle was defined as 1 unit.  Repeat the lesson with the yellow hexagon as the base unit equal to 1.  Now, the green triangle and tan diamond equal 
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 each, the orange square and blue rhombus equal 
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 each, and the red trapezoid equals
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.

Students who struggle with data input into the TI-73 could be paired with another student or given less objects to inventory (use 4 different pattern blocks in their polygon instead of 6) to reduce the volume of data and allow them to focus on the procedures. 

Resources

NCTM web site for Curriculum Focal Points, link provided in lesson
Emberley, Ed.  Picture Pie (2005). New York: Little, Brown and Company.

Sheffield, Stephanie, Math and nonfiction Grades 3-5. (2004). Sausalito, CA:  Math Solutions Publications.
Pattern Blocks Polygon Inventory Worksheet
Using 16 to 24 pattern blocks, build a polygon design.  Once you have decided on a final design, transfer your polygon to this page.  Begin by placing the center block of your polygon in the center of the space provided below.  Trace your center block and color with the same color as the pattern block.  Continue to build your polygon drawing on this page by tracing and coloring each block.
Pattern Blocks Polygon Inventory Worksheet
Complete the cells in List 5 of the quantity of blocks used in your polygon corresponding to the names of the pattern blocks from List 7. Complete the remaining cells in the table as instructed by your teacher.

	Coefficient
	Quantity of L7
	Value of L7
	SHAPE

	L4
	L5
	L6
	

	
	
	
	HEXAGN

	
	
	
	TRAPZD

	
	
	
	RHOMBS

	
	
	
	SQUARE

	
	
	
	TRIANG

	
	
	
	DIAMND


Polygon = _____ H + _____ P + _____ R + _____ S + _____ T + _____ D

Let  T = 1 unit, therefore:

H = _____, P = _____, R = _____, S = _____, T = _____, D = _____

Polygon = _____ T + _____ T + _____ T + _____ T + _____ T + _____ T

Polygon = _____ T

	Measures of Central Tendency describe the quantity of pattern blocks used in the polygon.  
Six different shapes were used.  
The fewest number of one shape used was _____ and the most of one shape used was _____.  
The total number of blocks used was _____.  
The average number of blocks used of each shape was ______. 
The most frequently used shape, used a total of ______ blocks.
	Measures of Central Tendency:

Sum = _____

Mean = _____

Median = _____

Mode = _____

Min = _____

Max = _____ 




Answer the following in complete sentences.
1. Which two pattern blocks have the same shape, but are different names in this activity?  

2. Data in List 4 was not input individually, as was the data in L5 and L6.  Describe the creation of the data in List 4 and its meaning to this activity.

3. Some polygons had multiple modes.  Explain how multiple modes occur and their meaning in describing data.
4. Provide the following information on the Polygon you checked:

Student’s Name: _________________________________


Polygon = _____ H + _____ P + _____ R + _____ S + _____ T + _____ D

Polygon = _____ T 

Pattern Blocks Polygon Inventory Worksheet
Using 16 to 24 pattern blocks, build a polygon design.  Once you have decided on a final design, transfer your polygon to this page.  Begin by placing the center block of your polygon in the center of the space provided below.  Trace your center block and color with the same color as the pattern block.  Continue to build your polygon drawing on this page by tracing and coloring each block.
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Pattern Blocks Polygon Inventory Worksheet
Complete the cells in List 5 of the quantity of blocks used in your polygon corresponding to the names of the pattern blocks from List 7. Complete the remaining cells in the table as instructed by your teacher.

	L4
	L5
	L6
	L7

	Coefficient
	Quantity of L7
	Value of L7
	SHAPE

	12
	2
	6
	HEXAGN

	6
	2
	3
	TRAPZD

	8
	4
	2
	RHOMBS

	8
	4
	2
	SQUARE

	2
	2
	1
	TRIANG

	12
	12
	1
	DIAMND


Polygon = ___2__ H + __2___ P + __4___ R + __4___ S + __2___ T + __12___ D

Let  T = 1 unit, therefore:

H = ___6__, P = ___3__, R = ___2__, S = __2___, T = __1___, D = __1___

Polygon = __12___ T + __6___ T + ___8__ T + __8___ T + __2___ T + __12___ T

Polygon = __48___ T

	Measures of Central Tendency describe the quantity of pattern blocks used in the polygon.  
Six different shapes were used.  
The fewest number of one shape used was __2___ and the most of one shape used was __12___. 
The total number of blocks used was __48___.  
The average number of blocks used of each shape was ___8___. 
The most frequently used shape, used a total of ___ (8, 12) ___ blocks.
	Measures of Central Tendency:

Sum = __48___

Mean = __8___

Median = __8___

Mode = _(8,12)____
Min = __2___

Max = __12___ 




Answer in complete sentences:
1. Which two pattern blocks have the same shape, but are different names in this activity?  Rhombus and Diamond are both rhombi.
2. Data in List 4 was not input individually, as was the data in L5 and L6.  Describe the creation of the data in List 4 and its meaning to this activity.


List 4 was created by multiplying the data in List 5 times the data in List 6.  The data in List 4 are the coefficients of the polygon equation when all the variables were converted to one unit, when T = 1.

3. Some polygons had multiple modes.  Explain how multiple modes occur and their meaning in describing data.


Multiple modes occur when you have more than one “most frequently occurring” objects.  It’s like having a tie (or more) for first place and/or second place.  In the sample data, after converting to one unit base, the values for hexagon and diamond were equivalent and the values for rhombus and square were equivalent.
4. Provide the following information on the Polygon you checked:

Student’s Name: _________________________________


Polygon = _____ H + _____ P + _____ R + _____ S + _____ T + _____ D

Polygon = _____ T 
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