Native American Mathematics Integrative Lesson for a
Geometry Course

SESSION TITLE:

Symmetry in Beadwork
INTEGRATION POINT EXAMPLE GUIDEPOST:

MATH 405 Math Methods and Materials for Elementary Education

Mathematical Reasoning for Elem. Teachers, 4th Ed, by Long and DeTemple

Symmetry, pgs. 845-850
APPROXIMATE LESSON TIME:

1 - 50 minute module
FOCAL MATHEMATICAL CONTENT

1. Symmetry
GOALS OF THE SESSION

Students who complete this lesson will:

1. Learn about the history of beadwork in Native American cultures
2. Understand the use of beadwork in various articles of clothing
3. Develop a pattern demonstrating symmetry for a beadwork sample
4. Design a beadwork sample that uses symmetry
METHODS OF INTEGRATION INTO ESTABLISHED COURSE

Examples of points of integration are most naturally found in teaching symmetry in a Geometry course.  The mathematical concepts discussed in this lesson include using symmetry in Native American beadwork.  This lesson will supplement the topic by presenting a brief history of Native American beadwork and by using symmetry to develop and design a pattern.
MULTIPLE REPRESENTATIONS

1. Stories describing Native American beadwork
2. Drawings of beadwork used in Native American cultures
3. Physical models or pictures of beadworkused in Native American cultures
SESSION-RELATED QUESTIONS FROM THE INSTRUCTOR

1. Describe the process you used to design your belt.

2. Describe how you used symmetry in designing your belt.
EMBEDDED ASSESSSMENT OPPORTUNITIES

These include, but are not limited to, session activities in which:
1. Students are presented with information on beadwork 
2. Students will develop a beadwork sample using symmetry
3. Students will present their beadwork samples to each other and describe the symmetry
4. Students will complete assigned activities

SESSION-RELATED STORIES

Geometry and Beadwork

The colorful, intricate beadwork designs of North American Native artwork are a record of history, identity, and beliefs.  In the regalia of old, a well-traveled person could tell wheredancers were from, who they were, and their state in their community by the colors, materials used, and design.

The beads of today have replaced the woven designs used for generations before glass & metal beads were available from abroad.  Some of the materials that traditional designs were woven with included dyed horse hair, nettle fiber, bone, shell, quills, and bark from different trees.
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North American tribes understand that all paths of life are circles.  The four-directional design in the center acknowledges the Native Americans’ attention to direction.  Balance and harmony are needed for this understanding to be possible. The geometric designs used in Native American beadwork usually required all the angles and segments to be symmetric.  All things created by nature have natural balance and symmetry.  Knowing who we are, where we are from, and how to live is a teaching recorded in geometric art designs.

OTHER EXAMPLES OF SYMMETRY IN NATIVE AMERICAN BEADWORK
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INSTRUCTOR MATERIALS

Print Materials

1. Narrative on Geometry and Beadwork
PARTICIPANT MATERIALS 

1. Activity Sheet – “Symmetry in Beadwork”
2. Graph paper

3. Colored pencils, markers

SESSION OVERVIEW

1. The lesson will begin with an introduction to Native American beadwork.
2. A brief history on Native American beadwork will be discussed.
3. Pictures of Native American beadwork will be presented.
4. Development of symmetry in beadwork will be discussed.
5. Students will develop and design a pattern that uses symmetry.
6. Students will analyze and discuss their design with other students.
7. Problems will be assigned from both the general lesson and the Native American Beadwork lesson.
SESSION NOTES

1. Make sure you have the appropriate size graph paper.  To form the belt, you will need to use a strip of graph paper that is 560 squaresby 56 squares.  You may have to cut and paste some sheets.
DO NOW

1. Discuss the background and history of Native American beadwork.
2. Display models ofNative American beadwork.
3. Have students complete the Activity Sheet.
DO AS PREPARATION FOR OUR NEXT SESSION

1. Use print or web technology to investigate Native American beadwork.
2. Prepare a report on Native American beadworkthat shows various materials used by tribes throughout North America.
Activity Sheet
“Symmetry in Beadwork”

It has been long understood and taught to young artists that all forms of object and action are first depicted as circles, triangles, and squares.  The designs in Native American beadwork utilize these geometric shapes to represent people, objects in the landscape, animals, and also to depict their creation stories.  The beadwork is arranged so that the stories are represented in a linear manner.
For example:

A dancer from the North must bead a belt for a ceremony.  His tribe lives in a large valley, beside water.  There are many symmetrical hills lined with evergreen forests.  These hills circle outward toward the mountain range with five peaks that surround and protect their valley.  The eagle flies overhead in the four directions to guard the skies and the bear patrols the wooded mountainous area surrounding the dancer’s home valley.  The belt is 4 inches wide and 40 inches long.  He’ll weave the pattern on a loom.  Starting from the center with his dancer, the ground, hills, trees, guardian animal spirits, and mountains must be depicted symmetrically on either side of the dancer.
A visionary artist with natural design ability can see these patterns in his mind.  But the easiest way to be sure of remaining true to the known belt length and width is to draw it on graph paper.  Fill in the small squares with the different rows of design using the appropriate colors for each.  Before weaving the design on the loom, make sure the count of beads is equal to the number required to fill the 4 inch by 40 inchbelt dimensions.  Counting each row, the dancer knows how many beads he’ll need of each color to complete the linear pattern.

Given these details, the dancer can formulate what designs to weave into his belt.  With a 40 inch belt, he’ll use 14 beads in a linear inch.  The dancer knows that 14 times 40 will be the amount of beads necessary to fill the length of his design.  Similarly, 4 times 14 is the number required for the height of his belt.
STATEMENT OF THE PROBLEM

Using symmetry, design a belt that includes the following features:
1. The border of the belt will be the outer 4 rows on each side.
2. The center of the belt design shows the dancer, beaded in a basic circle, triangle, and square presentation.
3. Surrounding the geometric depiction of the dancer is a border in the color of the ground he dances on.  
4. The pattern for this will be contrasted with an undulating hill design, in the color of the trees.  
5. To the side will be the water and overhead the sky.  
6. Outside the hills, from the center, will be four bears at each side.  
7. The five peaks, depicted as right triangles (as shown below), will be beaded symmetrically on either side.  
8. The eagle flying overhead is woven into the pattern outside of the mountain peaks.

Discussion and Questions:

1.  Describe the process you used to design your belt.

2.  Describe how you used symmetry in designing your belt.
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