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• Protractors 
• Colored pencils 
• Origami notebooks 

 

Math concepts/skills:  
• Properties of geometric shapes 
• Similarity 
• Congruence 
• Diameter 
• Symmetry 

 
Objective: 

• Students will explore the characteristics and properties of the transforming pinwheel in 
both of its possible forms.  

• Student will determine the angle measures and areas of polygon regions.  
 

Vocabulary: 
• Alternate angles: When a line (transversal) intersects two other lines, it forms 8 

angles.  
• Complementary Angles: Two angles that have measures with a sum of 90°. 
• Congruence: Figures that have the same shape and size are congruent.  
• Corresponding angles: Are in the same position from one line to the other and are 

congruent.  
• Diameter: A line segment that passes through the center of the circle and has 

endpoints on the circle.    
• Interior angles: An angle formed by sides of a polygon and are inside the figure. The 

sum of the interior angles of a polygon depend on the number of sides of the figure. You 
can calculate 

• Irregular polygon: A polygon whose sides are not all the same length.  
• Isosceles triangle: A triangle that has at least two congruent sides.  
• Supplementary Angles: Two angles that have measures whose sum is 180°. 
• Right triangle: A triangle that has one 90° angle.  
• Vertical angles: The opposite angles formed when two lines intersect. Vertical angles 

are congruent.  
 
Supplies: 

• 6 x 6 paper, students need 8 sheets per model in two different colors 
• 6 x 6 paper for exploration 
• Origami tool 
• Student handout 
• Rulers 
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Video:  
https://www.youtube.com/watch?v=q1DE-2tkVj0 
 

Background: 
This lesson begins using a technique called modular origami. Modular origami is a technique 
that can be used to build some pretty interesting and impressive models of mathematical 
objects. In modular origami, a geometric figure is folded from a single sheet of paper. The 
folding sequence used to fold the figure is repeated with several more sheets of paper to 
produce a collection of identical units, or modules. These units fit together to form a model. 
The model might be a polyhedron such as a cube, an icosahedron, or it might be a two-
dimensional star.  
 
Modular origami is relatively new type of origami. Tomoko Fuse of Japan is credited with its 
creation and has created many unit origami models. Her work has inspired many other folders 
to use origami to model polyhedral. Robert Neale first created the model in this activity, which 
he calls the Pinwheel-Ring-Pinwheel. The unit in this model is very simple to fold. You will 
probably find it quite easy to assemble the model as well. But the end result will be very 
striking, and it even transforms itself from an octagon ring to an octagon star.  
 
Procedure: 
Have students begin with only one sheet of origami paper.  
 
Guide students through the folding process step by step. Once a single unit has been 
completed, pass out the remaining seven sheets of paper and have students fold the remaining 
seven units.  
 
When all students have completed their units, go through the assembly process step by step.  
 
*Students may have a difficult time linking the first and last pieces together to form a closed 
ring, so be prepared to offer assistance as needed* 
 
When students have completed their transforming pinwheel models, hand out the student 
handout, an additional square of paper, and rulers to each student. 
 
Encourage students to work together in groups to fold an additional unit, draw in the fold lines, 
and answer the exploration questions.  
 
When all groups have finished, close with a class discussion where students share their 
discoveries and the things they learned about their octagon ring.  

https://www.youtube.com/watch?v=q1DE-2tkVj0

