Native American Mathematics Integrative Lesson for
Math Methods Course

SESSION TITLE:

The Dwelling of the Anishinabe People
INTEGRATION POINT EXAMPLE GUIDEPOST:

MATH 405 Math Methods and Materials for Elementary Education

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

Surface Area, pgs 789-800
APPROXIMATE LESSON TIME:

1 - 50 minute module
FOCAL MATHEMATICAL CONTENT

1. Surface area of a hemisphere
2. Surface area of a zone of a sphere

3. Circumference of a circle

GOALS OF THE SESSION

Students who complete this lesson will:

1. Learn about the history of the wigwam in Native American cultures
2. Understand the use of natural materials as pertains to building a wigwam
3. Develop a strategy to find the amount of materials needed to cover the wigwam
4. Use mathematical concepts such as circumference of a circle, surface area of a hemisphere, and surface area of a zone of a sphere to solve real world problems
METHODS OF INTEGRATION INTO ESTABLISHED COURSE

Examples of points of integration are most naturally found in teaching surface area in a Geometry course.  The mathematical concepts discussed in this lesson include using circumference and surface areas to find the amount of materials necessary for building Native American wigwams.  This lesson will supplement those topics by presenting a brief history of the Native American wigwam and usecircumference and surface area concepts to solve a wigwam construction problem.
MULTIPLE REPRESENTATIONS

1. Stories describing the Native American wigwams
2. Drawings of wigwams used in Native American cultures
3. Pictures of wigwamsused in Native American cultures
SESSION–RELATED QUESTIONS FROM THE INSTRUCTOR

1. Describe the process you used to solve the problem. 

2. What mathematics concepts were used in solving this problem?

3. How many armfuls of bulrushes are needed to cover the lower zone of the wigwam?

4. How many rolls of birch bark are need to cover the upper zone of the wigwam?

EMBEDDED ASSESSSMENT OPPORTUNITIES

These include, but are not limited to, session activities in which:
1. Students are presented with information on Native American dwellings and cangive appropriate answers
2. Students will develop a plan to find the amount of materials needed to cover the wigwam
3. Students will present their plans to each other
4. Students will complete assigned activities
SESSION–RELATED STORIES

The Dwelling of the Anishinabe People

Many, many years ago the Anishinabe people lived a very simple life.  During the winter months they would have a large camp area with their supplies of food, medicines, and wood for all the people. In this camp would be the chief, hunters, gatherers, medicine keepers, story tellers, and elders.  The elderswere the ones who gave directions and teaching on how to keep the traditions going.
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The principle types of dwellings of the Anishinabe people were the wigwam, peaked lodge, bark house, and later, the tipi.

Wigwam is the term commonly applied to the dome shaped structure shown in the picture.  The proper term in Chippewa is wigiwam, from the root wigiw, “he dwells.”  This term is applied by the Chippewa to any habitation.In addition, waginogan, which means “many dwellings” is from wagin, meaning “bent,”o meaning “connective,” and gan meaning “dwelling.”
The materials used to construct a wigwam were poles or saplings, birch bark, and black ash bark or bulrushes tied together with green basswood bark and basswood twine.  The dwelling could be round, or oval, and of any size (depending on the size of the family), but was characterized by a dome-shaped top.  The structure can be described as consisting of poles planted in the ground, brought together in arches, and covered with mats.  The framework was left on the camp site and the coverings were carried from place to place.

Before the Anishinabe people began building a wigwam, a ceremonywouldtake place. This ceremonyalways occurred before removing anything from Mother Earth (Aki).  The men would journey out to find the best saplings for the structure and tobacco was offered along with a prayer to the Creator.  They would take care to remove only what they needed.  The women would gather the bulrushes, and the same ceremony was performed. A similar ceremony was conducted when removing the birch bark.  In addition, the person who cut the tree wouldmake sure not to cut too far, as that might injure or kill the tree.Only the outer portion of the birch bark was removed.

INSTRUCTOR MATERIALS

Print Materials

1. Narrative on The Dwelling of the Anishinabe People
2. Diagrams of Native American wigwams

3. Pictures of Native American wigwams

PARTICIPANT MATERIALS 

1. Activity Sheet – “The Dwelling of the Anishinabe People”
SESSION OVERVIEW

1. The lesson will begin with an introduction to Native American dwellings and the Anishinabe people.
2. A brief history on Native American wigwams will be discussed.
3. Diagrams and pictures of Native American wigwams will be presented.
4. Students will develop a plan to find the amount of materials needed to cover a wigwam.
5. Students will analyze and discuss their plans with other students.
6. Problems will be assigned from the general lesson and from the Native American wigwams lesson.
SESSION NOTES

1.  We will assume that the geometric shape of the wigwam is a hemisphere.
2.  The students will need to find the circumference of the base of the hemisphere in order to calculate how many sheets of bulrushes (rectangular shapes) are needed to cover the bottom zone. (This will require the sheets of bulrushes to overlap a bit on the top of the zone when placed around the wigwam.)
3.  The students will need to find the surface area of the top zone to find out how many birch bark sheets (rectangular shapes) are needed to cover it.

4.  The formulas needed for this activity are: 
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 = radius of the circle

Surface Area of a Hemisphere:[image: image6.png]
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Surface Areaof a Zone of a Sphere:[image: image10.png].TRh
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 = height of the zone
5.  We will use the following definition for the zone of a sphere:  
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When a sphere is cut off by two parallel planes, the resulting portion of the sphere is a segment.  The curved surface of a spherical segment is a zone of a sphere.

The zone is a surface of revolution about the z-axis, so if we call the radius of the sphere [image: image16.png]


 and the height of the spherical segment [image: image18.png]


, the surface area is given by:
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DO NOW

1. Discuss the background and history of Native American wigwams.
2. Display diagrams and pictures of Native American wigwams.
3. Have students complete the Activity Sheet.
DO AS PREPARATION FOR NEXT SESSION

1. Use print or web technology to investigate Native American wigwams.
2. Prepare a report on Native American shelters that shows various dwellings used by tribes throughout North America.
Activity Sheet
“The Dwelling of the Anishinabe People”

[image: image22.png]


BACKGROUND INFORMATION FOR THE PROBLEM
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1)The wigwam frame, which is already built, has a height of 6 feet (at center) and a circular base with a diameter of 12 feet.There is a 5 foot tall opening at one end for the door. 
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2) It takes one round armful of bulrushes (cattail leaves) to make a rectangular sheet that is 16 inches wide by 5 feet tall,when finished.  A bulrush is approx-imately 1 to 2 inches wide and 5 to 7 feet in height. The bulrushes are woven into place at the top with wide stripsof basswood bark, about 1 yard in length.  Each section is tied to another. They are fastened to the top and tied to the framework.
3)For additional warmth in the winter, a second row of bulrushes is placed around the entire lodge overlapping the first row.
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4)The top of the lodge is covered with rolls of birch bark. The birch bark, depending on the tree, could be as much as 3 feet wide by 4 feet long.  The ends of these rolls are finished with sticks, which preventthe tearing of the bark, and make it possible to roll the material. The rolls of birch bark are fastened to the framework and wide strips of basswood are woven between the bulrushes to the frame to secure them.  To keep them in place, strips of basswood bark long enough to extend entirely over the lodge from side to side are secured to stakes, or a longitudinal pole on each side, or wrapped around heavy stones that rest on the ground at either side of the lodge.
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5)The door opening is 5 feet tall by 3 feet wide.  An animal hide or blanket is usedfor the door, so it does not need to be covered with bulrushes.
STATEMENT OF PROBLEM
How many armfuls of bulrushes and how many rolls of birch bark need to be gathered to cover the wigwam?
Discussion and Questions:

1. Describe the process you used to solve the problem.
2. What mathematics concepts were used in solving this problem?

3. How many armfuls of bulrushes are needed to cover the lower zone of the wigwam?

4. How many rolls of birch bark are need to cover the upper zone of the wigwam?
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