
MTH 595E Symmetry for K-8 Teachers 

Project #1: GeoGebra book “Playing with Symmetry” 

In class, we learned how to use GeoGebra to model various symmetries and how to upload GeoGebra 

constructions as applets to the GeoGebraTube site. 

The goal of this project is to create your own GeoGebra book titled “Playing with Symmetry” with at 

least six functional applets: 

1. Dn symmetry model (kaleidoscope)  

2. Cn symmetry model (for creating objects with only rotational symmetry) 

3. And four more that we did not discuss in class containing the following: 

o Examples of a Frieze group 

o Examples of a Walpaper group 

In other words, you will have to have #1 and #2 there (we did these in class) and create four more on 

your own that were not discussed in class. 

Don’t forget to attend to the details of your GeoGebra book and applets: Introductions before applets, 

questions to ponder after your applets, make sure that your applet is technically perfect (allows 

changing colors and erasing traces, etc.). If you come across some technical questions, feel free to bring 

them up - I’ll be very happy to help before you submit your project. 

 

 

Project #2: Tessellation 

Create your own tessellation that meets two simple requirements: 

 Your tessellation cannot be p1.  

 Your fundamental shape must be something original – a face,  animal, object, ..etc., not just a 

polygon or abstract figure. 

Draw it on a paper and imagine it will be displayed in a Museum of Modern Math. Provide a short 

description that will accompany your drawing: an outline of the fundamental shape, isometries 

involved in your tessellation, symmetry group and possibly other interesting facts worth mentioning. 

When writing your description, think of a general visitor so keep the description short, yet sound 

and accurate. A kind of a description you would expect in a museum or at an exhibition. 

You will submit your tessellation (preferably on a thicker paper, neatly drawn and colored) with your 

description (a separate sheet of paper – text should be typed up, pictures can be hand drawn). 

 

 



MTH 595E Symmetry for K-8 Teachers 

Project #3: The Mathematics Companion to a Kaleidoscope 

Construct a real kaleidoscope and write a short mathematical companion to accompany it. It is not 

supposed to be a “how to construct” manual but rather an elaboration on the mathematical and 

geometric properties of the image seen in your kaleidoscope. A few guiding questions: 

 What is a cross section of your kaleidoscope (the mirror part)? Is it an equilateral triangle? Is it 

something else? What are the properties of the shape and how do they affect the symmetry? 

 You may talk about the symmetry of the object in your kaleidoscope from different 

perspectives: 

o If you are able to isolate one symmetrical “clump”, you may discuss its dihedral 

symmetry group (Dn). Explain why it is that particular symmetry group. What isometries 

can be seen there? 

o If you look at the image in your kaleidoscope as a whole, you can see that it stretches 

out in all directions. From this perspective, you can discuss its wallpaper symmetry. 

What isometries can you identify there? 

 You may want to include “what if” part. What if the cross section of your kaleidoscope was not 

an equilateral triangle but some other triangle, say a right isosceles triangle. Would this work for 

a kaleidoscope? What kind of symmetry (dihedral and wallpaper) would it produce? What would 

a square produce? Etc. 

 If there is anything else mathematically important to say, feel free to include it in your Math 

Companion to your Kaleidoscope. 

You will submit your companion. Time permitting, we will be presenting your kaleidoscopes in class (or 

at least if there are different kinds). 

 


