       NATIVE AMERICAN MATHEMATICS INTEGRATIVE LESSON 

                                        ON PROBABILITY

         
   SESSION TITLE:




          Native American Stick Game of Chance (Lesson 6)
    
    INTEGRATION POINT EXAMPLE GUIDEPOSTS:
· Kinney, J. (1997), “Probability: An Introduction with Statistical Applications”, pages

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

· Ross, S. (2002), "A First Course in Probability (6th Edition)", pages
· Wheeler, R. & Wheeler, E. (2003) “Modern Mathematics”, pages 

   APPROXIMATE LESSON TIME:

          50 minutes

FOCAL MATHEMATICAL CONTENT

1. determining probability

2. counting in probability
GOALS OF THE SESSION

Students who complete this lesson will be able to:

1.  present the fundamentals of Native American Hand Stick Game
2.  appreciate how probability plays a role in Native American 
     American Hand Stick Game.

4.  analyze and compute probability for the Hand Stick Game
5.  investigate how other Native American games use probability

METHODS OF INTEGRATION INTO ESTABLISHED COURSE

A natural point of integration for this lesson could be found in Musser, et al.,  sections 11.1, 11.2, and 11.3.
MULTIPLE REPRESENTATIONS

1.  Photographs of Native American’s playing stick games
2.  Transparencies of Stick Game set up

3.  Power Point narrative 

4.  Model of Stick Game set

5.  Students playing Hand Stick Game
6.  Video on Stick Game

7.  Audio tape of songs used in Stick Game

SESSION RELATED STUDENT OR INSTRUCTOR STORIES

· The instructor will have students brainstorm, list and identify characteristics of probability used in child and adult games. 

· Discuss how games and chance play a role in our lives and society.

· Examine how Native Americans may have used games involving chance and probability to socialize with other tribes.

IMBEDDED ASSESSMENT OPPORTUNITIES

1. Students will be able to create a scoring key for the bone combinations and determine probabilities within the Stick Game.
2.  Students will present an example of a Game and explain the motivation and mathematical basis for the Game.

3.  Students will compare and contrast the Plum Stone Game of Lesson 3 with Hand Bone Stick Game.


A.  INSTRUCTIONAL MATERIALS

Print Materials/Transparencies

· Narrative on history, mathematics and sociology of Native American gaming and Hand Stick Game in particular (See Addendum 1).
· Transparency diagram of game set up

· Transparency of hand signals 

· Power point presentation on Stick Game set up and objective

EQUIPMENT

· Overhead  projector 

· blank transparencies

· PC 

· Cameras or video cam/VCR

· Game pieces (bones and sticks)

· CD or tape player

B. PARTICIPANT MATERIALS

PRINT MATERIALS: GROUP WORK

· Diagram hand signals

· Stick Game instructions

· Scoring key

· Addendum 1: “Native American Board Games”
PRINT MATERIALS: INDIVIDUAL WORK

· Worksheets on Northwest Indian Hand Stick Games

EQUIPMENT

· Hand Bond Stick Games set

· Power Point on PC or Mac

· CD Burner and appropriate software

· Digital Camera or video cam

C. SESSION OVERVIEW

Warm Up

· Organize class into teams

· Brainstorm list of childhood games 

· Analyze games for chance and probability 

· Present a few examples of such games
· Hand out Stick Game bone sets to each table.

· Students will analyze bones and create possible scoring key or probability
Stick Game Activity

· History of Native American Hand Stick Game presentation (Power Point)

· Hand out guidelines, hand signals

· Students attempt and practice Hand Stick Game
· Students generate a scoring key and probability

· Discuss the mathematical content used in the Hand Stick Game
· Encourage student teams to  develop an original game in the Native American spirit that uses chance, probability and counting and present it to class

D. SESSION NOTES

1. Break students into teams  and allow enough time for students to brainstorm, list games they have played that involve chance and counting.

2. Break students into groups (about 4) and appoint a presenter and secretary.

3. Hand out a set of four bones to each table and give them time to analyze and come up with a game using the bone pieces and sticks.
4. Encourage students to reflect on Plum Stone Game’s mathematical basis as suggested in Lesson 3.
5. Show the Power Point presentation on Hand Stick Game rules

6. Have teams compete against each other.
7. Encourage students to observe and analyze game so they can come up with an answer key, and empirical and theoretical probabilities for the game.
E.  ASSIGNMENTS

DO NOW

1. Discuss mathematical ideas and cultural contexts involved in Native American Hand Stick Games.
2. Practice  the Hand Stick Game. 

3. Create a scoring key for the Hand Stick Game and determine its theoretical probabilities.
4.  Compare the Plum Stone Game with the Hand Stick Game.
DO AS PREPARATION FOR NEXT SESSION

1. Investigate different cultures games of chance and assessing of probability.
2. Visit a Native American Pow Wow Hand Stick Game competition and create a digital journal of photos and interviews

3. Research Native American culture related to gaming history.
4. Create a game of chance in the spirit of Native American games of chance.
Addendum 1: Native American Board Games

	

	"Playing Leader" 


A traditional Plains Cree game long known in Saskatchewan was called musinaykahwhan metowaywin, or "Playing Leader", The playing pieces were small green painted pegs carved in the shape of men, one larger than the rest, which were inserted into holes in a square board with an etched cross diagram 

This two person game pits the Leader, or "oke-mow" against the other player’s thirteen Little Pegs. Players move the pegs following the lines of the board. The Little Pegs progress steadily forward to surround the Leader, while the Leader endeavors to escape and capture any unprotected Little Pegs. The game, traditionally played by men, was often wagered on for stakes. A difficult game requiring specialized strategies, players often excelled at either jumping with the Leader or surrounding with the Little Pegs. 

The Papago of Arizona play a similar game called "Coyote and Chickens’ with the coyote represented by a red bean and the chickens by twelve grains of corn, and a more challenging version with twelve chickens on each side. The name of another game from Taos, New Mexico translates as "Indian and Jack Rabbits" which is played on squares marked in the sand. These games are reminiscent of the European game of Fox and Geese. 

	"Jump the Creek" 


Kiowa Indians in Oklahoma traditionally played a stick game of "Ahl", literally meaning ‘wood’, with four willow stick dice. The original version of this game, recorded by Stuart Culin, was played on a large cotton cloth over a yard square. In the center of the cloth was a flat boulder, called the "Ahl" stone. Traditionally considered a woman’s game, using their pointed awls to mark their positions, this version substitutes a wooden board with pegs for the players. The game has two players; one "kneels" along the west half of the north-south creek, and the other is stationed along the east half of the north-south creek. 

Two "awl" pegs, one white and one brown, represent the respective players. Each player places their peg at their starting position, which is the western and eastern starting bank of the south creek. The western player moves their awl peg clockwise around the board, and the eastern player moves their peg counter-clockwise, as shown by the arrows on the board. 

There are four stick dice that determine the number of spaces a player will move. Three of the sticks have flat sides marked in red with plain white rounded backs; The fourth dice, the ‘trump’ stick, is called ‘sahe’ by the Kiowa because of it’s green painted flat side. When a player reaches or passes their starting bank at the south creek they win a stick counter. Counters may also be taken from an opponent. 

	"Hunting Animals" 


Renditions of this game have been played for hundreds of years by Native Tribes of the Southwest. The size and materials used to make the board and playing pieces varies but the rules are unmistakably similar. 

Two players have an equal number of pieces, wooden pegs, corn, pieces of corncob, charcoal, or black and white stones which are placed on opposite sides of the board on all the intersections of the lines except the central point. The players move or jump in any direction, abandoning unused rows of the board continuously confining the area to move about in. 

The Hopi in Arizona call their version of this game tûkvnanawöpi which uses a stone slab of etched squares and triangles, each player starting with twenty "pokmoita", or animals. When a piece is jumped, the captured animal was often placed in trays carved into the board called ‘houses’. 

The Keres in New Mexico call this game Aiyawatstani, or "chuck away grains" using twenty two pieces on each side. An Acoma Indian described that Iyatiko, "the mother", made this and all the games from ancient times when people first came out of the ship-pap (si-pa-pu) to the north 

	"Serpent and Stones" 


Long ago, an extended etched stone board was found on a house top in Zuni, and was described to be a traditional two player game of the name kolowis awithlaknannai. The kolowisi is a legendary sea serpent. As water is a precious resource in this area, the feathered serpent is a highly revered figure and his representation often appears in the Native pottery decoration of the Southwest. The game is played using black and white pieces called the awithlaknakwe, or stone warriors. These two sets of stones were sometimes pebbles and sticks, or plain and perforated pottery disks. The set of diamonds and triangles on the board resembles the pattern on the back in some portrayals of the Zuni serpent. 

The stones are placed on all the intersections of the geometrical drawing except the central one. The first player moves to the center, where his ‘man’ is jumped by his opponent. The stones may be moved in any direction so long as the lines are followed. The object is to jump and capture all your opponents pieces. 

	"The Square Game" 


A three-in-a-row game adopted by Natives of New Mexico, California and Arizona from the Spanish several hundred years ago. A Mono game using wooden pegs is called yakamaido, ‘square game’, or Indian checkers. In the Pueblos of New Mexico this game was called pitarilla or picaria, (similar to Spanish for ‘little stones’), and used a stone board with etched lines and playing pieces of pebbles or grains of corn. Used by the Cochiti of Arizona, a similar board has horizontal and vertical central lines extending beyond the squares. 

Versions of this game are found from Europe and Ancient Egypt, also called Nine Men's Morris, Merrills or Mills. In the first phase of this two person game, the players alternate turns placing individual pegs the board. In the second phase of the game, after all the pegs are on the board, the players take turns moving their pegs in attempts to get three-in-a-row, which is rewarded by capturing any one opponent’s peg. The object of the game is to remove the opponents pieces or immobilize them so they can not move. 


Source: "Games of the North American Indian", Culin, 1975.
Addendum # 2  Hand Stick Game  Background
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	Hand Stick Game 

According to the anthropologist Stewart Culin, the Hand Stick Game "is played by 81 different tribes from some 28 different linguistic roots. Although thought of as a Plains Indian game, it is actually played by native people in the western two-thirds of the North American Continent." The Hand Stick Game is a guessing game played to music in which the hider conceals an object in each hand. Only one of the objects is marked. The guesser points to the hand he or she thinks contains the marked object. If the choice is correct, the guesser wins a counting stick; if not, the guesser loses a counting stick. When one team wins all the counting sticks, the game is over and that team claims the prize.

The Hand Stick Game is often played by teams who stand or sit in rows across an open area five or six feet wide. Individuals from each side take turns guessing. Their guesses are accompanied by elaborate hand movements, singing, and drumming. Teams play with elaborately carved sticks, and the stakes of victory are often quite high. Among some Plains tribes in former times, each stick represented a horse. The equipment for a Hand Stick Game usually consisted of two "bones" (hiding sticks), eleven counting sticks, one drum, and one drumstick.

Originally only males could play the Hand Stick Game. Females assisted with the singing and cheering. The female singers occupied the last row of players. Among some nations women could play this game with one another. There was always a strict division by sex of the actual players. However, in the modern game, females generally may participate as hiders or guessers. The drum is nearly always played by a male.

Today you will find professional Hand Stick Game teams in various communities. They have team colors, jackets, songs, and other accouterments associated with athletic competition. Traditionally, this game was played day and night, nonstop, until one side ran out of goods to bet. Today tournaments are usually held in conjunction with a tribal celebration or powwow. The local committee offers cash prizes to the winning team. The winner is usually determined by the double elimination system, in which a team that loses twice is eliminated from the competition.

During the days of the buffalo, the Hand Stick Game was a part of the intense good-natured rivalries that existed between warrior societies. Each club or society tried to outdo the other, not only to gain notoriety in the village, but also to become rich by winning the game prizes away from their opponents. Strong "medicine" was also used to assure success. An individual's spirit was called upon to assist in the correct guess or to foil opposing medicine.

Music is a major component of the Hand Stick Game. Frances Densmore and other early ethnomusicologists transcribed a number of game songs at the turn of the century, and recordings of contemporary music are still available. One interesting feature concerning the fast, hard-soft drumbeat employed in the Hand Stick Game is that its cadence is "against" the heart's rhythm. This counterpalpitation creates psychological excitement, confusing the guesser and adding to the general emotion of the game.

Despite its ancient origins, the Hand Stick Game is not a thing of the past but a continuing, integral part of modern-day Native American culture. Each year the American Indian Higher Education Consortium of Tribal Colleges and Universities holds a series of intercollegiate competitions among its thirty-one members; usually the Hand Stick Game is included in this annual event.

Authored by Louis Garcia
Fort Berthold Community College
New Town, North Dakota
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Rules for Hand Stick Game

1. 
	mArrangement
	Gesture
	Results

	OXXO
	Thumb and index fingers outstretched, other fingers flexed.
	Correct guess; guesser's side takes both pieces of bones.

	OXXO
	Index finger pointed to the right; all others flexed.
	Guesser's side takes one pair of bones; opponents socre one point.

	OXXO
	Hand edgewise down the middle.
	Guesser wrong; opponents score two points.

	XOOX
	Hand edgewise down the middle.
	Correct guess; guesser's side takes the bones.

	XOXO
	Index finger pointed to the right; all other finders flexed.
	Correct guess; guesser's side takes the bones.

	XOOX
	Thumb and index finger outstretched, others flexed.
	Correct guess; guesser's side takes the bones.

	The guesser must remember to shout "Ho!" each time a guess is made.
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	If the guesser misses both unmarked pieces, the hider wins two points and another turn. If the guesser is correct about both unmarked pieces, his or her team receives both sets to hide. Should the guesser find only one unmarked piece, the hiders receive one point and must hide the remaining set until their opponents guess correctly. The hiding team can win only one point a turn when they have only one set to hide. They score only when the guessers are wrong.
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