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APPROXIMATE LESSON TIME: 50 minutes
FOCAL MATHEMATICAL CONTENT
1.  Analyzing geometric shapes

2.  Describing three-dimensional shapes

3.  Surface area

4.  Volume
GOALS OF THE SESSION

Students who complete this lesson will be able to:

1.  Develop an appreciation for geometric shapes used in Pre-
     Contact Native American Shelters

2.  Identify and describe the geometric shapes used in different cultural regions.

3.  Investigate the mathematical content required for constructing a tipi.

4.  Plan and design a model of a tipi

5.  Calculate the surface area and volume of a model tipi and determine culturally- related materials required to cover the structure.

METHODS OF INTEGRATION INTO ESTABLISHED COURSE

Examples of points of integration are most naturally with sections 13.3 and 13.4 of Musser, et al.,”Mathematics for Elementary Teachers," which is a  commonly used text for a foundations of mathematics course for preservice elementary mathematics teachers (although other texts such as Wheeler & Wheeler, or Smith also would be appropriate--this lesson and others offered are not textbook-specific). Mathematical ideas and concepts discussed in these sections of Musser (and the other such texts) include measurement, surface area and volume.This lesson will supplement these topics by presenting Native American shelters as both practical geometric constructions and abstract geometric representation of the Native Peoples’ world.
MULTIPLE REPRESENTATIONS

1.  Drawings of geometric shapes

2.  Pictures of housing types

3.  Overhead projector transparencies of worksheets

4.  Models of shelter

5.  Field trip to Native American Pow Wow

6.  Power point presentation
SESSION-RELATED QUESTIONS FROM THE STUDENTS OR INSTRUCTOR

· Instructor-generated questions about how resources and cultural life style play a role in determining shelter types and communities.

· Instructor- generated questions about how  a mobile subsistence culture play a role in creating the tipi structure.

· Instructor- generated questions about the mathematics needed to determine the structure of a conical shape shelter.

· Instructor- generated questions about how Native Americans may have used mathematics to determine tipi diameter, number of hides to cover the surface and volume.

IMBEDDED ASSESSMENT OPPORTUNITIES

These are included but are not limited to

1.  Session activities in which students are presented with a map of Pre-contact geometric shapes used for housing.

2.  Students will compare and contrast different shelter types and geometric shapes associated with other Native or Non-native shelters.

3.  Students will plan and build a model of one Pre-contact shelter

4.  Students will calculate the volume and surface area of a tipi.

5.  Students will write an operational definition of surface area and volume.

SESSION-RELATED STUDENT OR INSTRUCTOR STORIES

Instructor can have students reflect about a personal hiking or camping trip in there lives and the decisions or criteria used for deciding on the shelter type and shape. The instructor can compare the criteria listed to that of Plains, Plateau and Great Basin people who traveled great distance by foot and later horse to hunt game, fish, seasonal berries or root gathering camps. The need for temporary shelter or the “tipi” was an ideal shelter when camping  areas with little resources. In addition enclosed is a story from the Nez Perce telling the story about the creation of the land and people and how closely each of these people were tied into Mother Earth.

A.  INSTRUCTOR MATERIALS

Print Materials and  Transparencies

· Hard copy and overhead transparency of Pre-contact map

· Worksheets for warm up tipi activity 

· Nez Perce story and questions.

· Power Point presentation with class narrative, background and tipi activity
Equipment

· Overhead  and  blank transparencies

· Overhead pen

· PC or LCD projection system

B.  PARTICIPANT MATERIALS

Print Materials: Group Work
· Warm Up shelter identification

· Worksheet: Tipi construction

Print Materials: Individual Work

· Pre-contact  Shelter Map

· Worksheet Questions on Surface area and Volume

Equipment

· Scissors

· Ruler

· 12 inches yarn (leather)

· 5-8 bamboo sticks or pencils (for tipi poles)
· Tan or white 8xll” construction paper 

· Clay or tape (to hold down the bamboo sticks to the table) 

C.  SESSION OVERVIEW

· Introduce the idea of shelter used in camping to get students to think about what Native American were looking for in a temporary shelter.

· Introduce warm up as check for understanding of Native American Pre-contact shelters.

· Present types of housing used in the four regions with photos or drawings (Power Point)

· Discuss how Native American Pre-contact shelters may have influenced American architecture

· Discuss what type of mathematical ideas Native Americans would have used to construct a tipi.

· Students have a chance to put them selves in moccasins to come up with a plan to construct  a tipi model.

· Students can calculate the volume and surface area the tipi.

· If extra time students can use the template to determine the number of bison or elk hides required to cover the structure.
D   SESSION NOTES

Warm UP

· Organize students in groups of four at tables

· Have students brainstorm ideas on temporary shelter criteria used to decide on tent. Keep this on the board for later reference.

· Present PowerPoint slide on this activity.

· Hand out copies of  4 Pre-contact Shelter activity and give students  5 minutes to discuss with the person next to them and draw the type or shape of structure at each of the cultural regions identified.

· When finished have student tables quickly present their shelter types 

· Then present the power point slide on Pre-contact Shelter Map and point out that the illustrations are the housing shelters.

· Remind students that Native American people  who hunted and gathered often had permanent and temporary shelters.
· Now you can compare motivation Natives used for their temporary shelters, such as the need for mobility, protection from weather and durability.
Tipi Construction Notes

· Students should work in teams of two.

· Present slide with tipi background and activity and hand out Tipi Worksheet.

· Hand out materials to each table. 

· Students will work on building a tipi model. Point out that some of the yarn should be used to tie the hide covering.

· Students will fill out the “Tipi “worksheet that will ask them to calculate the volume and surface area.

· See Addendum #2
E.  ASSIGNMENTS

DO NOW

· Discuss the mathematics required to construct a “tipi”

· Plan and build a model of a tipi.

· Calculate the volume and surface area of the tipi.

· Answer additional questions from Addendum # 3

DO AS PREPARATION FOR OUR NEXT SESSION

· Create a template using a scale to determine the number of bison or elk hides required to cover a tipi.

· Prepare a lesson on power point or video history on Native American influences on campus building design.

· Build a model from another Pre-contact region and calculate the volume and surface area.

· Compare and Contrast Native American Pre-contact shelters with other cultures.

Addendum #1: Nez Perce Story about the Creation of Land and People of the Columbia Basin and Plateau.

In the Southern Plateau tribes’ creation stories which begin with the phrase “Coyote was going there,” Coyote prepares the way “for the people who are coming soon.” As the Nez Perce tell it, Coyote was fixing up a habitable world-smashing waterfalls so that the salmon could travel upriver, building fish traps; taking fire, stone, water, and wood to make the seat lodge; and in a final act of creative bravado, destroying the great Swallowing Monster of the Columbia River by building a fire under its heart.  As the monster exploded, Coyote flung

Its body parts, blood, and bone to the corners of the plateau, from which sprang the tribes that inhabit the land today.

According to tradition, before Coyote left the world he taught the Plateau people everything they would need to know: how to fish, gather roots and berries, and hunt deer; how to obtain healing and spiritual power through the sweat lodge ceremony, vision quest, and winter Medicine Dance, and how to respect one another and the world he had prepared.

The story of Coyote and the Swallowing Monster had its counterpart in the land itself.

Houghton-Mifflin, “Encyclopedia of North American Indians”
Addendum # 2  Tipi Construction Activity

Purpose:

You will collaborate with a team member, plan build a tipi ,and calculate its volume and the surface area of this shelter with the materials profided

Decide on work roles:

Framers, cover, writer and presentor

Materials:
5-8 bamboo sticks (tipi poles), 12 inches yarn (leather rope) tan or white construction paper (bison or deer hide), tape or clay to hold down the base of each stick (pole), scissors, ruler.
Directions:  

1. Gather your materials for each of your groups of four. 

2. Based on tipi background you will build a tipi frame that is bound with yarn.

3. Once you have constructed the frame you will determine the surface area and pattern needed to cover your conical tipi.

4. Cut out he pattern you decided on and wrap the construction paper (hide) around the frame and fasten it with left over yarn like lacing a shoe.

5. Make sure you write down the steps used to make the frame and find the surface area.

6. Record this in the area provided. Be prepared to share an oral description of this process.

7. Record your surface area and volume and write an operational definition of surface area and volume.

Student Data Table

Complete the following table:
Formulas and calculations
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