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The Exciting and Dangerous World of Flexagons!
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Lesson Summary: 

In this activity, students learn about the mathematical oddity of flexagons.  As they follow along with a PowerPoint about flexagons, they construct their own tri-hexaflexagon and tetra-tetraflexagon out of paper.  They answer questions regarding edges, faces, and vertices.  This is an enrichment math activity meant for a math club, math camp, or similar.  It is a fun activity appropriate for nearly any age.
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Lesson Introduction / Motivation:

Slide 2 of the PowerPoint presentation gives and introduction to flexagons by comparing them to children’s “fortune-tellers.”  Another method I’ve used to grab attention about flexagons is to pose the problem, “Name a figure that has three faces.”  Students will often tell you that it is impossible for a figure to have three faces, and you can tell them they will be learning about such a figure, that is known as a tri-hexaflexagon.

Lesson Plan: 

· Put the students into pairs, and pass out colored pencils, scissors, and tape to each group, along with one copy of the TriHexaFlexagon Pattern, and two copies of the TetraTetraFlexagon Pattern.

· Go through The Exciting World of Flexagons PowerPoint.  It first introduces students to flexagons in general, and gives them some background.

· The PowerPoint then focuses on the Tri-Hexaflexagon.  Stop the PowerPoint once you’ve gotten through slide 6, and have students construct a tri-hexaflexagon, using their TriHexaFlexagon Pattern.  Students will first each cut out one of the two strips from this pattern page.  Then you will go through with them step-by step how to fold and eventually tape the tri-hexaflexagon, using the instructions found at: http://www.drking.plus.com/hexagons/flexagons/instr3.html
· Once students have constructed their tri-hexaflexagon, give them some time to color its three faces with their colored pencils.  Then show the students how to “flex” their flexagon.  This page has some good instructions on how to “flex” a flexagon, if you’re a first-timer: http://www.mathematische-basteleien.de/flexagons.htm#Flexing%20a%20Flexagon
· Continue on with the PowerPoint presentation, and when you reach the end of slide 10, stop the slide show again to give the students to build their tetra-tetraflexagon using their TetraTeraFlexagon Pattern handout.

· Students will first each cut out the top white rectangle on the handout, and then they’ll flip this rectangle over and label the back as shown in the grey rectangle on the handout.  You will then guide students through the instructions at http://britton.disted.camosun.bc.ca/tetraflex/jbtetraflex.htm and assist them with folding and taping their tetra-tetraflexagon.  At the end you can give students the opportunity to color its four faces with their colored pencils, and show them how to flex their flexagon.

· When all students are finished, continue the PowerPoint presentation.  Slide 13 discusses the hexa-dodecaflexagon.  I included this in the presentation when I made it because I had a working hexa-dodecaflexagon.  However these flexagons are extremely difficult to construct.  The only real resource about them is at: http://www.eighthsquare.com/12-gon.html
· Finish the PowerPoint presentation.  Happy Flexing!

Activities used in this Lesson: 

· TriHexaFlexagon Pattern 
This is a printable handout for the students; it has a pattern they will cut out to make their tri-hexaflexagon.  One handout has two strips on it, and since the students will only need one strip to make their tri-hexaflexagon, you only need to print one handout per two students.
· TetraTetraFlexagon Pattern 
This is another printable handout for the students; it has a pattern they will cut out to make their tetra-tetraflexagon, this pattern is the white rectangle at the top.  It also has a similar grey rectangle at the bottom.  The grey rectangle is NOT a pattern for students to cut out, it is simply a guide for how to label the backside of their first white rectangle they cut out.  You will need one of these handouts for every student.


Materials:

· colored pencils
· scissors

· tape

· printouts of TriHexaFlexagon Pattern and TetraTetraFelxagon Pattern
Background & Concepts for Teachers: 

· Teachers doing this lesson should be familiar with the concept of flexagons, and before doing this lesson you should attempt to construct both a tri-hexaflexagon and a tetra-tetraflexagon on your own.  Do this by trying the lesson yourself once, and also by looking through some of the references if desired.
Lesson Extensions: 

As an extension, you can give students an additional printout of the TriHexaFlexagon Pattern, and tell them to try to construct and decorate a hexa-hexaflexagon at home, using directions they search for online.  You can recommend that they get their parents to assist them with this.

Multimedia Support and Attachments:
· The Exciting World of Flexagons PowerPoint – This PowerPoint presentation will guide you and the students through the flexagon lesson.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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Texas State Standards:
7.6 (B) Use properties to classify shapes

7.8 (C) Use geometric concepts and properties to solve problems

7.13 (A) Identify and apply mathematics to everyday experiences 

