QUILTING WITH DYNAMIC GEOMETRY SOFTWARE
Beginning with GeoGebra

The purpose of this is to use dynamic geometry to explore the properties of shape. The focus is on creating a tile and manipulating it to produce a design that could be used as part of a quilt.

This intended to also introduce students and teachers to the basic functions of a dynamic software program.  It is hoped that uses will explore further and discover the language of geometry.

The activity involves the user drawing 2D shapes and viewing them in different orientations through the use of translation by reflection in a mirror line, rotating around a point by a given angle and a ‘slide’ movement described by a vector. There is also the opportunity to investigate enlargement (dilation) by whole and scale factors and to calculate areas.  Discussion could include the recognition of the various symmetries, the shapes that will provide a tessellation through the sum of their angles being 180° or 360°. The task may be carried out at different levels according to the complexity of the shape and constraints that are applied.

This activity can be used in conjunction with practical materials. The shapes might be made from cut out squares or cubes to aid with the tessellation. The presence of an undo facility enables users to try more than once without affecting the final outcome. It is suggested that the completed design might be copied into a word processor or drawing package to investigate the effect of rotation of the whole design as if it was being built into a quilt. At his point more than one design could be used. We have referred to the design as a tile for this purpose.

An associated activity is the calculation of area of each of the design materials, building a formula in a spreadsheet to calculate the amount of materials required, and thereby costs of the project.

	Introduction to using Dynamic Geometry Software (GeoGebra)



	Open a new sheet, and from View select grid, (algebra and input are not required). This will form the background to the tile. 

Create a square tile using segment between two points from the Line drop down menu.

Make this into a square by fixing the points relative to each other. Highlight by using the manipulation arrow (left-most tool), holding Shift key and selecting all four points. By right clicking a Properties menu is obtained. Notice that the four points are highlighted. Select Basic and Fix object.

Try to move the points; they should be fixed into a square, and to the grid.

Creating the basic shape

It helps to have the vertices labelled so from Options on the tool bar select Labelling and New points only.

Draw a tri-onimo at the side (three squares) Right click and Properties and select a new colour, moving the slider on Filling to see how the colour density changes.

Drag the shape onto the tile. This now needs fixing into position. Select all the points of the tri-onimo, Properties and Fix object. 

It is possible to turn off the labelling for all new objects to avoid clutter. When the design is finished those on the original shape can also be hidden.
Investigate translation, rotation and reflection to try and fill the square. The instructions on the order to select appear on the tool bar. (When rotating about a point remember to include the degrees sign). 

In order to translate there is need to make a vector. From Line, select Vector between two points and draw a line of the desired length and direction for the translation. Select Translate object by vector, click shape then the vector that has just been made. 
Colour the shapes. 
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Use the undo button at the top right side of the screen (or click to highlight and Del key on the keyboard) if the desired result is not achieved

	Using Geogebra for tessellation


	Activity 1 Reflection



	Make a basic shape using regular polygon then reflect it in one of its sides.  Select the shape first then the side in which you wish it to be reflected.
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	Repeat this to form a honecomb effect
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	By selecting properties the shapes can be coloured and given a border.
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	Hexagons will tessellate, what other regular shapes do so by themselves, or with others? 
Using the same method experiment to find which ones do. 
Why do some shapes tessellate while others do not?


Mathematics








Discussion about how to tessellate, a rotation or reflection and where


Advantages and different constructions, affecting subsequent  decisions


Where to place initial shape to make it possible to complete tile


How many squares do the tiles need to enable complete coverage?


Effect of colour – more or less


One tile of many, what happens when this is rotated?


What is the minimum number you need so no two colours touch?





Notes





Quilts have grids of 9, 10 and 12





Alternative programs are Cabri II Plus, Geometres Sketchpad, C.a.R and Cinderella. The instructions are fairly similar and, with a little experimenting, the instructions can be easily adapted.











