          Native American Mathematics Integrative Lessons on Counting
SESSION TITLE:
Traditional beading and mathematics (Lesson 7)
INTEGRATION POINT EXAMPLE GUIDEPOSTS:

· Wheeler, R. & Wheeler, E. (2003) “Modern Mathematics”, pages 

· Musser, G., Burger, W. & Peterson, B. (2003) “Mathematics for Elementary Teachers”, pages 

· Smith, K. (2004), “The Nature of Mathematics”, pages 

APPROXIMATE LESSON TIME: 50 minutes
FOCAL MATHEMATICAL CONTENT
1. Number theory
2. Counting in base 5 (non-decimal base)
3. Using algorithms in base 5 (non-decimal base)
GOALS OF THE SESSION

Students who complete this lesson will be able to:

1. present the fundamentals of beading

2. create an image reflecting a personal value

3. analyze examples of Native American beading for non-decimal base numbers 

4. create an original geometric pattern or design
5. apply base five counting to original patterns or design
6. suggest the relationship with pixel-like images, base units and designs or shapes used in beading
7. investigate other cultures beadings for similarities and differences
METHODS OF INTEGRATION INTO ESTABLISHED COURSE

Musser pages 171-172 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.  Power point presentation on beading activity

2.  Photos and illustrations of beading using base pairs 

3.  Drawing on beading template

4.  Examples of beadwork
SESSION-RELATED QUESTIONS FROM THE STUDENTS OR INSTRUCTOR

1.  Instructor-generated questions about mathematics used in beading
2.  Instructor-generated questions about symbols and limitations of a horizontal base 5 template
3.  Instructor-generated questions about the use of geometric shapes in beading design
IMBEDDED ASSESSMENT OPPORTUNITIES

   These include but are not limited to:
1.  Apply base five counting to beading template
2.  Create geometric shape and apply base algorithms

3.  Practice base five counting on different geometric shapes
4.  Create mathematic operations from beading template
SESSION-RELATED STUDENT OR INSTRUCTOR STORIES
· Instructor will call on students to share stories about symbols, family crest, or value relating to self identity. 
· Students will then create a symbol on a beading template to represent a personal or family value and share this with class.
A.  INSTRUCTOR MATERIALS

· Overhead transparencies of beading template

· LCD for Power Point presentation
· Pictures of example beadings
· Colored pencils or markers

B.  PARTICIPANT MATERIALS
· Beading template

· Colored pencils or pens

· Beading examples
C.  SESSION OVERVIEW

Warm Up
1. Break students into teams.

2. Have the students discuss importance of self or family identity and words, symbols or characters used to represent personal values.

3. Students work independently to create an image on the template.  Encourage students to used color or use characters to tell a story.

4. Pair students at tables and call on volunteers to share beading template drawing.

Activity:  

1.  Introduce Power Point on beading 
2.  Show examples of beading styles

3.  Point out the structure of beading arrangements in base units of 5-8 used by Native 
Americans.
4.  Have students examine their own beading image and come up with mathematical operations to describe their image.

D.SESSION NOTES

1. Allow students enough time to discuss and create symbols/characters on the beading template.

2. Share with students the need to identify a value with your self, family or community and symbols used to express this value.

3. Note that pictures and symbols were used by Native Americans in art and beading because then non-use of written language.

4.  Present Power Point presentation
5.  Conclude presentation with the activity.

E. ASSIGNMENTS

DO NOW

1. Discuss how numerical concepts can be used to explain geometric designs.

2. Make 3 geometric designs and apply base 5 counting to these designs.
3. Investigate how numerical operations were used by Native 
   Americans to make simple and complex designs.
4. Complete Worksheet for Lesson 7 as given below.

DO AS PREPARATION FOR OUR NEXT SESSION
1. Investigate other media like weaving and basketry for similarities and differences with design used in beading.
2. Research beading designs from different cultures.
3. Do an actual beading project.
Beading Template

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Beading Examples
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Lesson 7

Worksheet for Lesson #7: Beading
The front of the choker consists of two halves, and each half possesses an array of beads arranged in a shape similar to that shown here (each X denotes a single bead):
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Half of the Front Side of Choker

Notice that each row of beads contains one more bead than the row below it.  The exercises below involve counting the number of beads in the design.
1. Count the number of beads in Rows 1 – 10.
2. Can you derive a formula for the number of beads in Rows 1 – n, where n is any positive integer? Here is a little guidance to break it down for you:

(a) Let S(n) = 1 + 2 + 3 + …. + n.  Re-express S(n) as a sum of terms starting with the largest term and descending to 1.

(b) Place the two expressions for S(n) from (a) directly above one another and sum them vertically:
(c) Simplify the expression and solve for S(n).
(d) Write down the values of S(1), S(2), S(3), …, S(15).
3. The numbers obtained in Problem 2 above are known as the triangular numbers.  Can you explain why this name is appropriate?
4. Without counting the beads explicitly, how many beads occur in even-numbered rows of the diagram shown at the beginning of the worksheet? More generally, find a formula for E(n), the sum of the first n positive even integers.
5. Devise a similar formula for the sum of the first n positive odd integers, O(n).

6.  Since E(n) + O(n) is the sum of the first n positive odd integers and first n positive even integers, we should expect that E(n) + O(n) = S(2n).  Use the formulas derived in Problems 2, 4, and 5 to verify this. 

Modifications of the shape of the choker shown at the outset of this worksheet are also possible and useful in Native American cultures.  For instance, here is one variation:
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7. In the diagram above, the top row of the choker has 10 beads and the bottom row has 5 beads.  Without counting all of the beads explicitly, can you use the formula for S(n) above to determine the number of beads shown?
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