Native American Mathematics Integrative Lesson for Probability and Statistics Course
SESSION TITLE:

Chain-Reaction Storytelling
INTEGRATION POINT EXAMPLE GUIDEPOST:
(Example established text and pages cited or descriptive listing from text)

The philosophy of the lesson author is that the best introductions to engineering design do not use textbooks.

APPROXIMATE LESSON TIME:

Three 50-Minute Sessions
QUESTIONS:

Shawn Jordan <ssjordan@alumni.purdue.edu>

FOCAL MATHEMATICAL CONTENT

· Probability

· Reliability
· Repeated trials

GOALS OF THE SESSION
At the completion of these activities, students should be able to:
1. Identify the story in a chain-reaction machine video

2. Write a simple personal story

3. Create a model of a 3-step chain-reaction machine
4. Calculate the reliability of a 3-step chain-reaction machine
METHODS OF INTEGRATION INTO ESTABLISHED COURSE
This lesson can supplement an introduction to probability, where the basic concepts of reliability of a system and calculating reliability using measurements from repeated trials. The context is a video of a chain-reaction machine developed by Navajo middle school students as part of a summer camp.

MULTIPLE REPRESENTATIONS
· Story written by Navajo middle school students
· Chain-reaction machine video that tells the story written by Navajo middle school students

· Simple oral or written story

· Design sketch of a 3-step chain-reaction machine that tells the story
· Physical construction of 3-step chain reaction machine

· Reliability calculation
SESSION-RELATED QUESTIONS FROM THE STUDENTS OR INSTRUCTOR
1. How was the story represented in the video of the machine?

2. What mathematics/statistics concepts were used in the machine in the video?

3. What personal story will you tell with your machine?

4. What role does storytelling play in your culture?
EMBEDDED ASSESSMENT OPPORTUNITIES
1. Oral assessment of understanding of the story told in the video

2. Chain-reaction storytelling worksheet

3. Demonstration of chain-reaction machine

4. Presentation of reliability calculations on chain-reaction machine

5. Written assessment of probability and reliability concepts

SESSION-RELATED STUDENT OR INSTRUCTOR STORIES
Storytelling is an integral part of many cultures, both Native and non-Native. In this lesson, we will explore storytelling from the perspective of a group of Navajo middle school students participating in a chain-reaction machine summer camp at Shonto Preparatory School in Shonto, Arizona.
The instructor is to collect his own stories and those of students in class related to the learning of the mathematical content and related to Native American cultures.

A. INSTRUCTOR MATERIALS
     Print Materials/Transparencies
· This lesson plan
· Chain-Reaction Storytelling Worksheet

· Reliability Quiz.doc
· Reliability Quiz Answer Key.doc
     Equipment
· Laptop with PowerPoint and Internet access and audio
· Projector

· NA Materials Lesson No.18 PPT.ppt
· Reliable.mov

· Unreliable.mov

B. PARTICIPANT MATERIALS
     Print Materials: Group Work (1 per group of 2 – 4 students)
· Chain-Reaction Storytelling Worksheet.ppt 
     Print Materials: Individual Work (1 per student)
· Reliability Quiz.doc
     Equipment (per team of 2 – 4 students)
· Balloons

· Cars (small toy)
· Construction paper

· Craft/popsicle sticks (regular and jumbo)

· Dominoes

· Drinking straws

· Duct tape

· Golf balls

· Paper clips

· Pipe cleaners

· Plastic cups

· Rubber bands

· Scissors

· Scotch tape

· String
· Wood shims (from lumber yard)

· Wooden skewers

C. SESSION OVERVIEW
Session 1

1. Watch a video of a chain-reaction machine with a story created by Navajo middle school students
2. Discuss the story and how it was represented in the machine

3. Discuss the math concepts shown in the machine

4. Break into groups of 2 – 4 students (preferably of the same or similar cultural backgrounds) and write a simple personal story about something important to their culture(s)

5. Tell the story in written or pictorial form on the Chain-Reaction Storytelling worksheet

6. Design and sketch a 3-step chain reaction machine that tells the story


Session 2

1. Learn about reliability

2. In teams, build and test a chain-reaction machine

3. Calculate the reliability of each chain-reaction machine

D. SESSION NOTES

1. Many examples of chain-reaction machines can be found on the following websites:
· http://www.rubegoldberg.com
· http://steamlabs.education
2. Another video created by middle and high school students at To’hajiilee Community School in To’hajiilee, NM (in the Navajo Nation) as part of a summer camp
· https://youtu.be/L4HlfT69jBI
3. This activity can expand beyond two 50-minute class sessions by creating more complex machines with more steps
4. The materials listed above are simply starting suggestions. Students can also bring in their own “junk” to incorporate into their machines 
E. ASSIGNMENTS
DO NOW – SESSION 1 (50 minutes)
1. Introduce the idea of chain-reaction machines and show the following video of a machine created by Navajo middle school students at Shonto Preparatory School in Shonto, AZ (in the Navajo Nation) as part of a summer camp. https://youtu.be/2AQmcggxVVg
2. Group discussion on the story
a. What story did the machine tell?

b. How might the story be important to the students who wrote it?
c. How might the story impact others who watch this video?

d. How did the story impact you as an individual?

e. How was the story represented by the machine?

3. Group discussion on math concepts

a. What mathematical concepts could be related to this machine?

b. How might probability and statistics be used to understand the machine?
4. Break into groups of 2 – 4 students (preferably of the same or similar cultural backgrounds) and hand out a Chain-Reaction Storytelling worksheet to each team

5. Ask teams to brainstorm a simple personal story about something important to the culture(s) represented in each team

6. Ask teams to document their story on the worksheet in written or pictorial form

7. Ask teams to design and sketch on the worksheet a 3-step chain-reaction machine that tells their story
8. Announce that they will build and test the machines in the next session, and learn more about probability and reliability
DO AS PREPARATION FOR SESSION 2

Review NA Materials Lesson No.18 PPT.ppt
DO NOW – SESSION 2 (50 minutes)
1. Present NA Materials Lesson No.18 PPT.pptx if students are not already familiar with reliability and probability concepts
2.  Ask students to complete the Reliability Quiz.doc
DO AS PREPARATION FOR SESSION 3

Collect materials listed on previous page
DO NOW – SESSION 3 (50 minutes)
1.  Ask teams to build their 3-step chain-reaction machines (20 minutes) 
2. Ask teams to test their chain-reaction machines and calculate the reliability
3. Ask teams to tell their stories and present their machines to the class




