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Our Idea

• We use origami to enjoy and to try to 

understand mathematics.

• We don’t teach origami, we try to teach 

thinking through folding.

• We use folds as simple as possible. 

• We accept glue to join modules together.

• We prefer to construct lines and angles.
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Inspirations: On the Tiles

During an archeological ”dig” at the monastery of San 
Fruttuoso near Genoa, they found a tiled floor made from an 
equal number of two different kinds of tiles. 

One kind was the regular eight-pointed star that is made by 
taking two squares of side 10 cm and putting one on the top 
of the other, making sure that the centers of the squares are 
also one on  the top of the other.

The other kind of tile has the same length of perimeter as the 
first type. This second kind fits the first to form a tiled floor 
without any gaps.

Show on your answer sheet an arrangement of 6 tiles, 3 of 
each kind. Use a scale 1:2.

Math on the Move, December 2002
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Starting Point: Two Intersecting Squares

We use lines on squares to find 

the proper positions for 

squares.
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Starting Point: Two Intersecting Squares

After releasing constrains
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Project Question

Is it possible to use this method to enjoy both 

mathematics and origami? 

This method means:

– Simple folds

– Fold lines as landmarks to align pieces

– Easy locking, glue if it helps

– Emphasis on math content, not on folding sequences
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Lines on a Square
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Exercise 1: Diagonal and Bisector

¼ of a right angle

16 modules

Do it!
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A half of a Right Angle and so on …

90                 45             22.5         11.25        5.625        2.8125

4               8             16          32           64         128
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Description

• Folding lines represent simple geometric constructions
– Folding a diagonal of the square

– Bisecting an angle

• Both side of decoration are the same.

• The folding lines produce sequence of angles. Full angle 
(360º) is an integer multiply of every of these angles: 45º, 
22.5º, 11.25º, 5.625º, 2.8125º

• Number of modules used grows like exponents of 2: 4, 8, 16, 
32, 64, 128, …

• For larger number of modules and smaller angles it is 
necessary to plan folding sequence and assembly sequence 
to keep accuracy
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Folding Sequence

1/32 of a right angle is in fact too small angle to fold it accurately.  It’s 
easier to fold 3/32 of a right angle instead (together with 4/32).

And we may prepare 4 macro-modules: each of 16 modules, and then join 
them together. 

It’s easy to join 8, 16 or 32 modules.

How do we fold and join 64 modules?
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Summary

• We avoid folds hard to make. Simple folds are the 
best.

• We play with simple folds leading to discovery of 
mathematics

• Nice visual effect is a bonus

• It is thrilling to see how new patterns emerge from 
repeating of very simple pattern, like in a 
kaleidoscope 

• Experience leads to new questions and answers
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Extensions.  What  Can We Do With This Idea?

Add additional folds
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Extensions.  What  Can We Do With This Idea?

Add additional folds

© Krystyna Burczyk, 2012 14



Extensions.  What  Can We Do With This Idea?

Use dividing in half but change the 
starting angle.

The construction of 60º is well known in geometry of 
origami. It is easy to fold and really useful.
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Extensions.  What  Can We Do With This Idea?

Use of 60º construction and prepare hexagon motive.

Do it!
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Extensions.  What  Can We Do With This Idea?

Do not unfold the 

construction of 60º 
and find a new way of joining

17

.
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Extensions.  What  Can We Do With This Idea?

Is it possible to use 120º?
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Extensions.  What  Can We Do With This Idea?

• Another proposals for starting angles : 40º, 72º, 24º.

• But in the case of such angles we need an 

additional tool – a computer. We may draw and print 

a square with angle we plan to use and copy this 

angle on a sheet of paper. Or use a protractor.

• Note that in case of 24º we will have odd number of 

modules (15).
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Extensions.  What  Can We Do With This Idea?

Divide an angle (for example an angle 45º or 30º)  into two different 

smaller angles and have a shadow effect.
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Extensions.  What  Can We Do With This Idea?

Divide an angle (for example an angle 45º or 30º)  into two 

different smaller angles and have a shadow effect.
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Extensions.  What  Can We Do With This Idea?

• Change proportions of a sheet of paper, for example  

A4 or Letter size or 2:1 rectangle. 

• There are two different sides of a decoration motive.
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Extensions.  What  Can We Do With This Idea?

A4 and 45º sequence:
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Extensions.  What  Can We Do With This Idea?

2:1 rectangle 

22.5º angle                 

16 modules 

Drawn with 

Geogebra

What lines are visible on sides of this decoration if we  
fold it from the paper?
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Extensions.  What  Can We Do With This Idea?

Move the vertex of an angle.
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Take 16 rectangles 2:1.

Fold 16 modules and join them

as shown in the picture.
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What angle is the decoration 
based on? 45º, and 22.5º

Where is a vertex of an angle 
located?

How many modules? 16
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Questions

Are these decorations made 

from squares or from 

rectangles?

What angle is the decoration 

based on?

Where is a vertex of an angle 

located?

How many 

modules?
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Answers

Are these decorations made from 
squares or from rectangles?

2:1 rectangles

What angle is the decoration based on? 
45º

Where is a vertex of an angle located?

How many modules? 8
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Answers

Are these decorations made from 
squares or from rectangles?

2:1 rectangles

What angle is the decoration based 
on? 45º, and 22.5º

Where is a vertex of an angle 
located?

How many modules? 16
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What  Can We Do With This Idea?

2:1 rectangle 

60º angle  

6 modules 

Folded from 

the paper
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Research Project for Students:

Lines on a Square

Origami view:
– Divide a right angle in half and join modules together to 

obtain a star of 8 modules. Use glue. 

– Repeat this construction dividing the right angle into 4, 8, 
16, 32 equal parts.

– Find the other possibilities.

Math view:
– Rotate a square around its vertex several times, each time 

the same angle. 

– What angle does cause that the square return to its initial 
position?
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Lines on A4

33© Krystyna Burczyk, 2012



A4 Example

A4 paper

© Krystyna Burczyk, 2012 34



A4 Examples
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Research Project for Students:

Lines on A4

Divide A4 in half, in half and so …

Until you have 8 rectangles similar to A4 paper shape.

Put 2 lines on the A4 paper. Copy this lines on the smaller rectangles.

And make your own composition in a similar way 

• Simple starting point

• Many ways to go

• Origami

• Nice visual effect

• Geogebra, LOGO and Math constructions and calculations 
integrated in natural way
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Summary
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Simple Paper Decoration in Math Education

• To formulate a problem

• To solve a problem

• To ask more questions and to find more answers

• To prepare demonstration kit

• To enjoy both mathematics and origami
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Research Project for Students:

Simple Origami Decoration

• Simple starting point

• Many ways to go

• Origami

• Nice visual effect

• Geogebra, LOGO and Math constructions and 

calculations integrated in natural way
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Research Project for Students:

Simple Origami Decoration

Good for math teacher and others:

• Easy to start

• Easy to explain

• Many math possibilities

• For all students

• No ready answers to copy and paste from the 

Internet
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Thank you!

www.origami.edu.pl
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