Teacher name:  Katy Morris

Title of Lesson Plan:  Multicultural Math Project

Subject:  Mathematics

Grade Level:  6-8

Time Frame:  2 weeks

Goals: 

1. To have students recognize that men and women of all cultures have invented mathematical ideas to address their needs and interests.
2. To undo the assumption that the important developments in mathematics came from Europe.

Objectives: 

1. Utilizing reading and listening skills, students will be able to describe the achievements of the societies covered in these projects.

2. Students will answer critical thinking questions.

3. Students will complete the activities designed to give them an idea of the mathematical/scientific reasoning used in the cultures presented.
4. Students will develop an appreciation and understanding of the global nature of mathematics and science.
Standards Addressed: PA 2.1.8A Numbers in equivalent forms; PA 2.5.8 Problem Solving & Communication; PA 2.8.8A/B Patterns and relationships; PA 2.9.8K/J Symmetry and geometrical patterns; PA 2.10.8A Pythagorean Theorem; PA 2.11.8C Continue patterns

Materials: Computer/Internet access, PowerPoint and/or poster materials, word processing software 

Directions: 

Week 1: Introduction and Student Research

Day 1: Introduction

· Ask students “Who invented math?”  and “When was math invented?”.  Record students’ responses on the board and copy for later use.

· Tell students that they will be working in groups to explore how different societies and cultures invent their own ways to use math to meet their own needs.

· Assign students to groups and assign one of the five topics listed at the end of this lesson plan.  Each topic has some guiding questions and a few resources for getting started. Students should feel free to go beyond these questions and search out other resources. There are also some Teacher Notes to guide expectations/evaluation of student work.

· Let students know that they will be responsible for writing a written report, including answers to all of the questions and any other information they found interesting.  They will also be responsible for “teaching” their topic to the class in a presentation. Finally, they will create a “Note Sheet” for their classmates to use during the presentation, with blanks for them to fill in.

· Students have one week to complete their research and prepare their presentations and note sheets.  Presentations will be made the following week.

· Let students know that they will have a quiz after all the presentations are complete.  Questions will be pulled from the groups’ note sheets.

Days 2-5: Independent Student Research

· Students will be given 2 class periods to use computers for conducting research.  They should be encouraged to evaluate their Internet sources for reliability and accuracy.

· Students will then be given 2 class periods to prepare their presentations with their groups and create their note sheets.

Week 2: Presentations and Assessment

During each class period this week, one group will present its research. Each presentation should include a general description of the assigned topic, the groups answers to the questions provided by the teacher, and any additional information that the group found interesting about the topic. At the end of the presentation, the group should go through the Note Sheet to make sure that their classmates were able to fill in all the blanks.  Finally, each group should take questions.

Closure:  After all presentations have been made, complete the following closure activity.

· Display students’ responses to the questions “Who invented math?”  and “When was math invented?” from the Introduction activity.

· Ask students if they would answer differently now that they have conducted research and heard the research of their classmates.

· Emphasize that math was invented by all peoples throughout history to meet their own individual needs.  Ask students to give examples from their own presentations.

Assessment:  Students will be informally assessed during the research week to ensure that they stay on task and work cooperatively. Students will be formally assessed on the completeness of their presentations before the class.  They will also have a quiz after all presentations have been made.

Option 1: Mesoamerican Math – The Vigesimal System

Questions:

1. Where is Mesoamerica?  Create a map showing Mesoamerica.

2. How and when did the people of Mesoamerica develop a system for writing numbers?  Show how they wrote the numbers 1 through 20.

3. How did the people of Mesoamerica use the number system they created?

A Few Resources for Getting Started:


“Rethinking Mathematics”, published by Rethinking Schools, Chapter 7: Chicanos Have Math in Their Blood.


“Maya Numerals”, http://en.wikipedia.org/wiki/Maya_numerals

“Mayan Math”, http://www.hanksville.org/yucatan/mayamath.html

“The Mesoamerican Number System”. http://www.tacomacc.edu/home/jkellerm/Ethnomath/index.htm
Teacher Notes:  Students may explore the vigesimal numbering system (base 20) and compare it with the decimal system (base 10) that we use today.  Students may also discover that the Mesoamerican numbering system was a positional system, allowing easier calculations than the Roman numeral system in use in Europe at a much later date.  Students should recognize that the numbering and calculation system of the Mesoamericans helped them develop their complex calendar system and astronomical sciences.

Option 2: On the shoulders of giants – Pythagoras and the Babylonian tablets

Questions:

1.  State and explain how to use the Pythagorean theorem to “solve” a right triangle.

2.  Who was Pythagoras and when did he live?

3.  Create a map showing Ancient Babylonia.

4.  Research the Babylonian tablet known as “Plimpton 322”.  Around when was it written?  What is written on it?

A Few Resources for Getting Started:
“Pythagoras's theorem in Babylonian mathematics “, http://www-groups.dcs.st-and.ac.uk/~history/HistTopics/Babylonian_Pythagoras.html
“Plimpton 322”, http://en.wikipedia.org/wiki/Plimpton_322
“Pythagorean Knowledge in Ancient Babylonia”, http://www.egyptorigins.org/babpyth.htm
Teacher Notes:  Students should become “experts” at using the Pythagorean Theorem to find a missing side length in a right triangle.  They should also discover that the theorem attributed to Pythagoras was actually used in ancient Babylonia, almost 1000 years before Pythagoras was born.  Students should become familiar with Plimpton 322, a stone tablet from ancient Babylonia, documenting their use of the theorem.  Curious students may question why the theorem was attributed to Pythagoras.

Option 3: Math from Africa – Chokwe networks

Questions:

1. In which African countries do the Chokwe people live?  Create a map showing these countries.

2. Research Chokwe sand drawings. How do the Chokwe people use these drawings?

3. In mathematical terms, what is “a network”?

4. Present one Chokwe network design and tell the story that it represents.

A Few Resources for Getting Started:

Claudia Zaslavsky, “Multicultural Mathematics”, 1993.

“Sona: Angolan Sand Drawings”,  http://www.tacomacc.edu/home/jkellerm/Ethnomath/index.htm
Teacher Notes: Students should discover that the Chokwe people used sand drawings to represent stories passed from generation to generation. A network consists of a set of points (vertices) and the paths (edges) connecting them. The Chokwe sand drawings are networks, examples of mathematical graphs.  Students may find the Chokwe drawing depicting the story about the beginning of the world.  Students may also describe other properties of networks, such as traceability.

Option 4: Navajo weaving – Symmetry, geometry and measurement

Instructions:

1. Read the “The Navajo 1: Spider Woman Weaves a Rug” at http://www.ricw.ri.gov/publications/GEH/lessons/275.htm
2. Then follow the directions for “Creating a Burntwater Design” at http://www.ricw.ri.gov/publications/GEH/lessons/275.htm
3. The stairways used to create your design had 3,5,8, and 13 steps. What is the next number in the sequence 3,5,8,13...? Describe the rule for finding the next number in this sequence.
4. Describe the different lines of symmetry in your design. Do any sections of the design have their own symmetry? Do you think the extensive use of symmetry found in so many Navajo rug designs makes it easier or more difficult to weave the rugs?
A Few Resources for Getting Started:

“History of the Navajo Rug”, http://www.navajorugrepair.com/navajorug.htm
“Annotated Navajo Weaving Bibliography”, http://www.weavinginbeauty.com/dinebooks.html
Teacher Notes:  Students should find and present several patterns that appear on Navajo rugs.  They should complete the steps to create a burntwater design, using stairways of increasing numbers of steps.  They should find that the next number in the stairways sequence is 20.  The rule for finding the next number in the sequence is to add the next odd number to the current number in the sequence.  Students should recognize different kinds of symmetry.  Students may also note that Navajo weaving is done primarily by women and is also very mathematically driven, with all calculations being done in the weaver’s head.

Option 5: The Chiu Chang Suan Shu – The Nine Chapters

Questions:

1. What is the Chiu Chang Suan Shu?  What is special about it?

2. Where and when was the Chiu Chang written?

3. What areas of the culture/everyday life did the Chiu Chang address?  How did the people use math?

A Few Resources for Getting Started:

The Chiu Chang Suan Shu

http://forum.atimes.com/topic.asp?TOPIC_ID=7700
“Math in Ancient China” http://www.historyforkids.org/learn/china/science/chinamath.htm
Teacher Notes:  The Chiu Chang Suan Shu, aka The Nine Chapters, is the earliest Chinese math textbook, dating around 200 AD.  The book presented practical problems that occurred in everyday life and showed mathematical solutions to these.  Each of the nine chapters addressed a different way to use math to solve problems.  For example, there are lessons on surveying, engineering, laying out fields, calculating the weight of an amount of rice, figuring taxes and budgets, and finding the volumes of different 3-dimensional objects.
