NATIVE AMERICAN MATHEMATICS INTEGRATIVE

                  LESSON ON MEASUREMENT









   SESSION TITLE:








               
 
   









Arrowheads (Lesson 8)
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FOCAL MATHEMATICAL CONTENT
1.  Analyzing geometric shapes

2.  Describing similar triangles

4.  Symmetry 

5.  Tessellations
GOALS OF THE SESSION

Students who complete this lesson will be able to:

1.  Develop an appreciation for geometric shapes used in Native American arrowheads.
2.  Identify and describe how culture determines the geometric shapes used in arrowhead design.
3.  Investigate the mathematical content required for constructing an arrowhead and arrow.
4.  Calculate, plan and design a model of an arrowhead.
5.  Calculate the angle and symmetry of different arrowheads.
6.  Calculate the angle of a partial arrowhead to identify its cultural group. 

6.  Students will understand the importance of the straight line, symmetry and       geometric shapes for successful arrowhead design.

METHODS OF INTEGRATION INTO ESABLISHED COURSE

MULTIPLE REPRESENTATIONS

1.  Drawings of geometric shapes

2.  Pictures of arrowheads
3.  Overhead projector transparencies of worksheets

5.  Field trip to Native American Museum or web sites
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 the materials used in making arrowheads.
Instructor- generated questions about how contact with western civilization changed the materials used for arrowheads. (Stone to metal)
Instructor- generated questions about the mathematics needed to determine the structure and shape of an arrowhead and its specific use.
Instructor- generated questions about how Native Americans may have used mathematics to determine the importance of a straight line used in arrows and the size and angle of the arrowhead needed for specific purposes.
IMBEDDED ASSESSMENT OPPORTUNITIES

These are included but are not limited to

1.  Session activities in which students are presented with examples of Pre Contact geometric shapes used for arrowheads. 
2.  Students will compare and contrast two arrowheads from two Native American groups.
3.  Students will plan and build a model of an arrowhead
4.  Students will calculate the most common triangle used in arrowheads.
5.  Students will create a tessellation using arrowhead shape.
SESSION-RELATED STUDENT OR INSTRUCTOR STORIES

Instructor can have students reflect about materials and shapes needed for creating a hunting tool set 500 years ago.
This list of shapes can be compared to arrowheads carved from stone, bone or shell during pre-contact Native American.  In archeological finds across North America, arrowheads range from two to over six inches.  The shape of the angle varied depending on the game hunted in the area or defense from enemy tribes.

The use of stone arrowheads came to an end when contact with settlers acquired copper and iron for arrowheads.

Today most arrowheads are discovered in areas once inhabited by Native American and in some regions of the south specific shapes and rocks were associated with specific tribes.

A.  INSTRUCTOR MATERIALS

Print Materials and Transparencies

Hard copy and overhead transparency of different arrowheads
Arrowhead copies

Graph paper 

Historical brief of arrowhead function 

Power Point presentation class narrative, background and arrowhead activity
*See addendum following this lesson 
Equipment

Overhead and blank transparencies, overhead pen, graph paper
PC or LCD projection system

B.  PARTICIPANT MATERIALS

Print Materials: Group Work
Warm Up: Design a draw an arrowhead that you would use for hunting large and small game 500 years ago.

Worksheet:  Compare group work with photos of actual arrowheads.
Print Materials: Individual Work

Pre Contact copy of arrowheads

Pre Contact copies of broken arrowheads to identify the point and angle.
Worksheet Reading and scenario for identifying arrowheads.
Equipment

Ruler, overhead sheet and pens, scissors, arrowhead pictures, pencil, paper, protractor
C.  SESSION OVERVIEW

This lesson would go well with chapter 12 and 13.4 of Mussini pages

Introduce the idea of geometric shapes used by early civilizations 500 years ago.

Introduce the idea of geometric shape used by Native American arrowheads.

Introduce warm up as check for understanding of Native American Pre Contact arrowheads. 
Present photo copies of arrowheads and ask students to draw triangles over the arrowheads. Make a list of the most common triangles and angles.

Discuss how differences in Native American arrowheads may play a role in what type of game or purpose of the arrowhead.

 Discuss how Native Americans must have had an understanding of symmetry when building arrows.
Discuss how Native American arrowheads changed with the introduction of new materials (metal). 

Discuss what type of mathematical ideas Native Americans would have used to design and construct arrows and arrowheads.
Students have a chance to put them selves in position to use math to determine the unknown piece of arrowhead and identify the culture based on angle.

Students will be able to create a tessellation using arrow head shapes.
D   SESSION NOTES

 Organized students in tables of four

Warm UP

Have students brainstorm ideas on shapes, sizes of early arrowheads used to hunt big and small game.  Keep this on the board for later reference.
Identifying Triangles Activity
Present PowerPoint slide on this activity.

Hand out copies of arrowhead photos. Overhead sheet, overhead pens and rulers.
Have students place overhead sheet over the arrowhead pictures. Using a ruler draw a triangle that fits over the arrowhead.

When finished have student teams identify the triangle and angles.  
Make a list on the board of the most common triangle and angle for point A

When finished with the triangle drawing, discuss the likenesses and difference of the arrowheads.

Problem Solving Using Math

Present historical information about arrowheads.

Remind students that Native American people hunted and gathered.  To be a successful warrior-hunter required a keen knowledge of symmetry, and arrowhead design to make the most effective arrow.  Some tribes were fishermen, gathers or agriculture so arrowhead design often mirrored the cultural needs.

Hand out Problem Solving Activity and have students read the scenario.

Hand out copies of arrowheads with some parts identified and others points missing.
Share results and discuss how Native Americans knew what angle would be most effective for hunting.
E.  ASSIGNMENTS

DO NOW

Discuss the mathematics required to construct an arrowhead.
Identify the common triangle and angles from assorted arrowheads.
Use math to calculate the angle of the broken arrowheads and correctly identify the tribe.

DO AS PREPARATION FOR OUR NEXT SESSION
Create a tessellation using arrowhead as an inspiration.
Prepare a lesson on power point on the history of bow and arrow.
Build a model of two different angled arrowheads and arrows and drop from a height on a target to test for symmetry.
Compare and contrast two different cultures arrowheads.
Warm UP

Break into teams of two. 

Imagine you are living in North America 400 years ago and have no current knowledge of technology, science or history. Your major goal is to survive and that means you will need to design a tools and weapons to hunt large and small game.

Activity: Identify triangles and angles.
Place an overhead transparency over the arrowheads.

Trace over the arrowhead and draw the angle of the point A
Draw five different arrowheads and identify the angles and triangle. 
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Activity Broken Arrowhead
Adapted from Carnegie Learning-Algebra and Geometry Tours

A team of archaeologists on the Texas-Louisiana boarder excavated several broken arrowheads and wanted to decipher which tribe the arrows belonged to. Given the location, they know that they are either Choctaw or Cherokee arrows.

History notes that the Choctaws were primarily an agricultural tribe, unaccustomed to making weapons aside from those to hunt, and therefore had arrowheads with wider points.  The Cherokee, on the other hand, had many great warriors, and were skilled at making fine-pointed, fast arrows. (An angle sharper than 20 degrees is usually Cherokee.) However, the tip of the arrow was broken off? Help the archeologists solve the mystery.

Points A is where the missing tip would be located. 
ARW is given to be 78

Angle ARW=3D_____ Reason:__________________________

Angle RWA=3D_____ Reason:__________________________

Angle WAR=3D_____ Reason:__________________________





Activity Sheet:

Find the angle of the arrowhead point from the following arrowheads. You may use your triangle activity to help find the angle.
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Adapted from Carnegie Learning, http://www.carnegielearning.com/ email:  info@carnegielearning.com
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