	
  

Making in the Classroom
Tessellations

	
  
Theme
What is the theme or topic to be presented?
Using paper shapes to create tessellations in order to prove certain geometric
transformation concepts.
Learning Objectives
Students will be able to:
Apply knowledge of geometric transformations to create a tessellation.
Geometry Standards Year 11
3.11 Analyze the properties of geometric transformation (translation, line
reflection, dilation and rotation) using the coordinate approach and apply them
in solving problems
Key Vocabulary:
• Reflection
• Dilation
• Rotation
• Tessellation
Ideas for Building Materials: (per student)
• 5x5 inch piece of cardstock
• Ruler
• Scissors
• Blank paper
• Pencil
• Transparent tape
Materials for Optional Activity:
• Wood glue
• Fabric ink
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Fabric
Colored markers or pens
6x6 inch wood block
1/8 to 1/4 inch thick craft foam

Prerequisite and Background Information:
Students should have an introductory understanding of tessellations before
doing this Making activity. Below are two helpful websites that cover the
background information students should know:
• http://www.coolmath.com/lesson-tessellations-4
• http://www.basic-mathematics.com/tessellations-in-geometry.html
• http://mathandmultimedia.com/2010/03/05/tessellation-mathematics-oftiling
Lesson Overview
Introduction/Exploration: Presenting the Problem
Have students discuss where in the world they have seen tessellations before
and give examples of places they can be used.
If you look around, you’ll see many repeating patterns: on wallpaper, on fabric,
in a tiled bathroom floor. In this activity, we will explore some of the
mathematical rules used to make repeating patterns. Tessellations are patterns
that cover a surface completely without overlapping or leaving any gaps.
Many people think of M.C. Escher’s work when they think of tessellations.
(http://www.mcescher.com/Gallery/gallery-recogn.htm) Escher worked for a long
time on each of his designs before he was satisfied with the final result.
Suppose you wanted to cover a floor with tiles. You could cover it with square
tiles, since squares fit together without leaving any gaps. In this activity, you’re
going to transform a rectangle into a more interesting shape, then make a
tessellation by repeating that shape over and over again.
Step 1: Label the corners of your paper with the numbers 1, 2, 3 and 4 starting
in the top left corner and moving across to the right.





2  

	
  

Step 2: Draw a random line across your square from left to right.

Step 3: Draw a second random line across your paper from top to bottom.

Step 4: Cut out your shapes along the lines you drew.
Step 5: Rearrange your pieces so the numbers are now on the interior corners
(the outer rectangular area will no longer be there).
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Step 6: Tape your pieces together.
Discuss with students: What properties of your shape make it a tessellation?
Building Skills: Design, Test, Repeat
Step 1: On a rectangular piece of paper, draw a shape along the top.

Step 2: Cut out the shape, and slide it down to the bottom. Use tape to secure it.

Step 3: Repeat this process for either the left or the right side of the paper: draw any shape, cut
it out, and slide it to the other side. Tape it in place.

Note: After you try this activity once, you may want to make several more
pattern pieces until you come up with an especially interesting or evocative
design. Students can look at artwork, such as that of M.C. Escher, for inspiration
on making their tessellations into artwork.
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Students can trace their tessellation, and see how it fits together. Ask students:
• What geometric transformation did we use to create this tessellation?
(Translation)
• Do you think we could use the other transformations to create a
tessellation in this same way? Let’s try it out.
Conclusion: Think and Share
Challenge students to try out this technique of creating a tessellation using a
different geometric transformation: rotation, reflection, dilation. Students should
work with a partner to try out these different transformations and see if they can
create a tessellation.
Afterwards, lead a class discussion:
• Which geometric transformations were able to make a tessellation? Why
do you think this is?
• Which transformations did not make a tessellation? Why?
• What surprised you about your results?
• Did you come up with any other methods of making a tessellation?
As a class, write a sentence or two concluding your findings on geometric
transformations and creating tessellations.
Optional: Have students choose a tessellation they made that they would like
to make into a fabric stamp. Follow the steps below to stamp out a beautiful
tessellation fabric swatch:
Step 1: Trace your tessellation shape on paper before transferring it to the foam.
Step 2: Trace your tessellation shape on the foam board and cut out the shape.
Step 3: Glue your foam to the wood block.
Step 4: When the glue dries you are ready to begin stamping your fabric. Dip
your tessellation stamp in fabric ink and apply it firmly to your fabric (follow the
instructions on the dye about pre-treating fabric).
Step 5: Repeat the pattern as neatly as possible.
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Step 6: When your fabric dye is set and dry, use your fabric to sew something
cool!
Accommodations:
Use pre-cut geometric shapes for these activities rather than having students
create their own tessellation. Allow students to experiment with different
polygons and create various tessellating patterns.
Build Complexity:
• Have students create paintings, fabric prints, or tiles with their
tessellations.
• This website can be helpful for students who are creating more advanced
tessellations:
http://euler.slu.edu/escher/index.php/Tessellations_by_Recognizable_Fig
ures
Additional Resources:
• Pythagorean Theorem Applet
• Eploratorium Geometry Playground
• St. Louis University’s Math & Art of M.C. Escher: Tessellations by
Recognizable Figures
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