Math Lesson: Tangram Puzzles


Grades 8-12

Materials:

· A Brief History of Tangrams handout
· Make Your Own Set of Tangrams handout
· Square sheet of heavy paper or tagboard (students can fold from 8.5" x 11" sheet) 

· Scissors

· Pencils

· Notebook paper for each group

· Interpretive text
· Becoming Familiar With Polygons handout
· Understanding Area handout
· Tangram Challenge Page
· Tangram Puzzle Self-assessment rubric
· Becoming Familiar Answer Sheet
Project Description:

Students will experience firsthand the Apartheid system of South Africa through a role-playing activity and then hold a mock trial based on an actual scenario.

Objectives:

Students will understand how to construct their own tangram pieces.

Students will make observations on the pieces formed and compare how they are related to each other.

Students will explore patterns, shapes, and how the area of polygons are related.

Students will develop a basic understanding of area without formulas and a sense of geometric intuition. 

Students will develop a familiarity with the names of certain polygons (e.g., square, triangle, and parallelogram)

EALRs:

1.3  (Mathematics) The student understands and applies the concepts and procedures from geometric sense.

5.2  (Mathematics) The student understands how mathematical ideas connect within mathematics, to other subject area, and to real-life situations, and relates mathematical concepts and procedures to other disciplines.

Procedure:

Three 50-minute class periods

Part One

Making your own set of tangrams.

Distribute and read the Brief History of Tangrams handout. Divide the class into groups of four. Distribute paper and Make Your Own Set of Tangrams directions handout. Instruct students that they will fold and cut a square piece of paper to make a set of tangrams by following these directions, and then complete a set of 

challenges using their tangrams. Students should discuss and record observations in small groups after each step. Once they have completed their work, discuss the students’ lists of observations as a class. What patterns did they notice about the area of squares related to the number of pieces it took to make the squares? Were there any quantities of tangram pieces that they could not make a square with? 

Part Two

Becoming Familiar With Polygons

Introduce the Ndebele Wallpainting using the Interpretive Text and discuss how the symbols in Ndebele art are all composed of simple shapes, combined together to create more complex forms. Explain that polygons are multi-sided shapes, and that triangles and squares are also polygons.

Distribute the students’ tangram sets and the Becoming Familiar With Polygons handouts. Review the names of each of the tangram pieces. Instruct students that they will be creating a series of polygons with their tangrams, and calculating the area. Knowing the area of each tangram piece from the previous lesson, the student can compute the area of any polygon constructed from tangrams.

Divide the class into groups of four. Students should discuss and record observations in small groups after each step. Once they have completed their work, discuss the students’ work as a class.

Part Three

Understanding the area of tangram polygons

Explain to students that they will be calculating the area of their tangram pieces, as well as some additional challenges. 

Divide the class into groups of four. Distribute paper and the Understanding Area handout. Students should discuss and record observations in small groups after each step. Once they have completed their work, discuss the students’ work as a class.

Assessment: 

Students will complete a Tangram Puzzle Self-assessment rubric.

Extension 

Math: Give your students a copy of the Tangram Challenge Page handout. (Before photocopying the handout for students, make a master, and use a black marker to fill in the gaps between pieces—the other copy will function as an answer key.) The students will create the same puzzles with their tangram pieces. 

Math: Students will create their own tangram puzzle to be posted on a tangram website. Visit http://www.tangrams.ca/puzzles.htm for details.

Writing: Students write a set of directions for making a tangram design, and give them to a partner to complete. They can revise their directions until a partner can make the design by reading them.

Social Studies: Students research other cultures’ symbols, and construct these symbols using tangram pieces.

Math and art: Make sets of tangrams for lower grade classrooms, and lead those students on a field trip to the mural.  Help the younger students make some of the symbols on the wall with your tangrams.

