Mathematics Governor’s Institute 2003

The Quilt I Built Project
Title of Project: 

The Quilt I Built
Team Members: 

Joyce E. Cannone, Cynthia Evans, Mark Laser, and Susan Stamm
Grade Level and/or Course: 

Grades 6-8 Mathematics (Integrated with Language Arts)

Concepts used: 

Area, Basic math operations, Consumer Science, Geometry, Fractions, Language Arts, Measurement, Proportion, Ratio, and Scale

PA Standards Addressed:

Mathematics Standards:

· Numbers, Number Systems and Number Relationships

· 2.1.8.A: Represent and use numbers in equivalent forms

· 2.1.8.D: Apply ratio and proportion to mathematical problem situations involving distance, rate, time and similar triangles

· Computation and Estimation

· 2.2.8.B: Add, subtract, multiply and divide different kinds and forms of rational numbers including integers, decimals, fractions, percents and proper and improper fractions

· Measurement and Estimation

· 2.3.8.E: Describe how a change in linear dimension of an object affects its perimeter, area and volume

· 2.3.8.F: Use scale measurements to interpret maps or drawings

· 2.3.8.G: Create and use scale models

· Mathematical Reasoning and Connections

· 2.4.8.D: Construct, use and explain algorithmic procedures for computing and estimating with whole numbers, fractions, decimals and integers

· Mathematical Problem Solving and Communication

· 2.5.8.A: Invent, select, use and justify the appropriate methods, materials and strategies to solve problems
· Algebra and Functions

· 2.8.8.A: Apply simple algebraic patterns to basic number theory and to spatial relations

· 2.8.8.D: Use concrete objects to model algebraic concepts
· Geometry

· 2.9.8.F: Distinguish between similar and congruent polygons 

· 2.9.8.J: Analyze geometric patterns and develop descriptions of the patterns

· 2.9.8.K: Analyze objects to determine whether they illustrate tessellations, symmetry, congruence, similarity, and scale

· Trigonometry

· 2.10.8.A: Compute measures of sides and angles using proportions, the Pythagorean Theorem and right triangle relationships

Reading, Writing, Speaking, and Listening Standards:

· Learning to Read Independently

· 1.1.8.D: Identify basic facts and ideas in text using specific strategies

· 1.1.8.G: Demonstrate after reading understanding and interpretation of both fiction and nonfiction text, including public documents

· Reading, Analyzing and Interpreting Literature

· 1.3.8.A: Read and understand works of literature

· 1.3.8.B: Analyze the use of literary elements by an author including characterization, setting, plot, theme, point of view, tone and style

· 1.3.8.F: Read and respond to nonfiction and fiction including poetry and drama

· Types of Writing

· 1.4.8.A: Write short stories, poems and plays

· Quality of Writing

· 1.5.8.C: Write with controlled and/or subtle organization

· 1.5.8.D: Write with an understanding of the stylistic aspects of composition

· 1.5.8.E: Revise writing after rethinking logic of organization and rechecking central idea, content, paragraph development, level of detail, style, tone and word choice

· 1.5.8.F: Edit writing using the conventions of language

· Speaking and Listening

· 1.6.8.F: Use media for learning purposes

NCTM Standard(s) Addressed:

· Numbers and Operations

· Work flexibly with fractions, decimals, and percents to solve problems

· Understand and use ratios and proportions to represent quantitative relationships

· Understand the meaning and effects of arithmetic operations with fractions, decimals, and integers

· Geometry

· Understand relationships among the angles, side lengths, perimeters, areas, and volumes of similar objects

· Describe sizes, positions, and orientations of shapes under informal transformations such as flips, turns, slides, and scaling

· Examine the congruence, similarity, and line or rotational symmetry of objects using transformations

· Use geometric models to represent and explain numerical and algebraic relationships

· Recognize and apply geometric ideas and relationships in areas outside the mathematics classroom, such as art, science, and every day life

· Measurement

· Understand, select, and use units of appropriate size and type to measure angles, perimeter, area, surface area, and volume

· Select and apply techniques and tools to accurately find length, area, volume, and angle measures to appropriate levels of precision

· Solve problems involving scale factors, using ratio, and proportion
· Problem Solving

· Build new mathematical knowledge through problem solving

· Solve problems that arise in mathematics and in other context

· Apply and adapt a variety of appropriate strategies to solve problems

· Connections

· Recognize and use connections among mathematical ideas

· Representation

· Use representations to model and interpret physical, social, and mathematical phenomena

Introduction/applications:

· In this project, students will read quilt-related stories then design and create their own quilts.  Students will explore scale relationships, consumer math, and the nature of geometric shapes while creating a “lap quilt” model.  Both oral and written presentations by the students will describe the significance of the patterns they used in the quilt.

Question: 

· What is the area of each color used in the quilt squares and in the border?

Model: 

· Students will create a 22” x 28” “lap” quilt on poster board using various geometric shapes and colors.

· Mathematic Model: 

· Area (rectangle) = (Length)(Width)

· Area (triangle) = ½(Length)(Width)

· Area (circle) = ((radius)2
· Cost of quilt = ((Area Color1)(Cost Color1)) + ((Area Color2)(Cost Color2)) +…+ ((Area Colorn)(Cost Colorn)) + ((Area of border)(Cost border material))

Resources and Materials (estimated cost): 

· “The Keeping Quilt” by Patricia Polacco ($9), “Sweet Clara and the Freedom Quilt” ($7) by Deborah Hopkinson, and “Sam Johnson and/or the Blue Ribbon Quilt” ($6) by Lisa Campbell.

· It is assumed that the following additional supplies are available at school: construction paper (various colors), glue sticks, graph paper (1/4 inch squares), quilt patterns (prepared by teacher), poster board (22” x 28”), rulers, and scissors.

Underground Railroad Quilt Guide

Quilt Patterns and Their Meanings
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Flying Geese

This pattern told the slaves to follow migrating geese north towards Canada and to freedom.  This pattern was used as directions as well as the best season for slaves to escape.  Geese fly north in the spring and summer.  Also, geese stopped at waterways along the journey to rest and eat. Slaves took their cues on direction, timing and behavior from the migrating geese.                                                                           
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Monkey Wrench

This meant the slaves were to gather all the tools they might need on the journey to freedom.  Tools meant: something with which to build shelters, compasses for determining direction or tools to serve as weapons for defending themselves.                                                 
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North Star

This instructed the slaves to follow the North Star to Canada and to freedom.
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Wagon Wheel

This was the second pattern to be displayed, which signaled the slaves to pack all the things that would go in a wagon or that would be used during their journey. This was a signal for slaves to think about the essentials needed for the trip
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Shoofly

Little is known about this pattern.  It is believed that Shoofly refers to an actual person who might have aided escaping slaves.
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Bow Ties

Slaves clothing were often tattered and easy to spot.  This pattern meant that someone would bring the slave nice clothes to help them blend in with the free blacks.
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Procedures & Activities:

· Task 1: Create the Scale Drawing
· Using 8 ½ by 11-inch graph paper, each student will draw a scale drawing of a quilt using a scale of ¼ inch = 1 inch
· The drawing will represent a “lap quilt” measuring 22 inches by 28 inches, the size of the poster board
· The quilt will be designed using 20 individual 4-inch squares with 1 ½-inch side borders and 2-inch top and bottom borders. The quilt squares will have a 1-inch border between them
· With colored pencils or markers, the students will color their scale drawing to represent the 4 or more colors of paper and three or more geometric quilt patterns that they will use in their “lap quilt”
· task 2: Transfer the Design to Poster Board

· Using a ruler, the students will copy the scale model of their design to the poster board

· Task 3: determine the Area of Each Color Used in the Quilt Squares and the Border
· Use area formulas for the different polygons to determine the amount of color material needed

· Task 4: Calculate the Cost
· Use the formula from the model to calculate the cost for each color
· TASK 5: Writing Prompt and Presentation
· The student will compose a narrative about the designs chosen for their quilt
· The student will present their narrative to the class
Rubric:

Rubric for: The Quilt I Built 

Student name:
	Category
	Excellent (4 pts.)
	Good (3 pts.)
	Satisfactory (2 pts.)
	Unsatisfactory (1 pt.)

	Task 1: Scale drawing
	Drawing is neat, accurate, and follows project guidelines for color, sizing, and patterns.
	 Drawing is neat or accurate and follows project guidelines for color, sizing, and patterns.
	Drawing does not follow project guidelines for (one of) color, sizing, or patterns.
	Drawing is messy, inaccurate, and does not follow project guidelines for color, sizing, or patterns.

	Task 2: Quilt model
	Quilt matches scale drawing, is neat, uses at least 4 colors and at least 3 geometric patterns, and reflects outstanding effort.
	Quilt matches scale drawing, is neat, but uses less than the required number of colors and patterns, and reflects significant effort.
	Quilt does not match scale drawing, uses less than the required number of colors and patterns, and reflects modest effort.
	Quilt does not match scale drawing, is messy, uses less than the required number of colors and patterns, and reflects minimal effort.

	Task 3: Calculate quilt area 
	Calculation of areas of various colors is at least 95% correct. 
	Calculation of areas of various colors is 90-94% correct.
	Calculation of areas of various colors is at least 85-89% correct.
	Calculation of areas of various colors is less than 85% correct.

	Task 4: Calculate quilt cost
	Calculation of cost of quilt is based on proper formulas and is at least 90% correct.
	Calculation of cost of quilt is based on proper formulas and is 85-89% correct.
	Calculation of cost of quilt is based on improper formulas or is 80-84% correct.
	Calculation of cost of quilt is based on improper formulas or is less than 80% correct.

	Task 5: Oral and Written presentations
	Oral and written presentations are grammatically correct and are error-free.
	Oral presentation is completed and written presentation contains 1-2 errors.
	Oral presentation is completed and written presentation contains 3-4 errors.
	Oral presentation is not completed or written presentation contains more than 5 errors.


Total points:

_____

     _____

_____

    _____

Score:  

_____/20

Comments: 

Accommodations/Adaptations:


ESL: 

· Work with a partner

· Visual cues from teacher

· Worksheets read to student


Special Ed:

· Work with a partner

· Limit the number of quilt squares

· Limit the number of patterns of quilt squares

· Use of a calculator

· Pre-cut color paper


Enrichment:

· Increase size, shape, intricacy, and number of quilt squares

· Calculate cost of a real quilt after adding a quarter-inch seam allowance for each piece

· Change genre of writing assignment

· Calculate the cost per inch to have a “real” quilt quilted

Crossroads


Once through the mountains, slaves were to travel to the crossroads. The main crossroad was Cleveland, OH. Any quilt hung before this one would have given directions to Ohio.
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