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 introducing 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 activities involve the user drawing 2D shapes and being able to change their size, shape an orientation by moving them on the screen via a point or a hand. This develops into 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.

These activities lend themselves into being used in conjunction with practical materials. The presence of an undo facility enables users to try more than once without affecting the final outcome which in effect means that there is room for some experimentation within a short time frame. Studies in using technology also support the idea that students can become more confident as they are often getting instant feedback and can self-correct work as it is being done. It is suggested that the completed work might be copied into a word processor or drawing package to enable display or keeping a record of work.

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.
	Mathematics

Discussion points that might arise from this activity:

What are tessellation, translation rotation, reflection, dilation, and enlargement and where can examples be seen?
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

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.



	Introduction to using Dynamic Geometry Software (GeoGebra) 
Creating transformations

	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.

 
	
	[image: image1.png]ile Eait [

OptionsTools Window _Help

vses Move )
5 ora 22 | D] Dragorseestaviets o) @
Sy oo Cteahitea .
Depend Auxliary objects
v Horzonal spiting
s
nputfeld
v Commanaist
.
73 Gonstucton Protocol
Navigaton bar o constucton seps .
 Refesn vews ctner
2
!
.
T [ T S SR TR T S A 1
]
2
.
.
s
.
,
.
@ Comr | “)[s ] [cormmans v

0]




[image: image2.png]Clrl+shifsA

Algebra window

Inputfield

[ Construction Protocol

Navigation bar for construction steps

£ Retresnviows






	[image: image3.png]File Edit View Options Tools Window Help

AR>]e

A

3| Move

Drag or select objects (Esc)

: AND

Point tool
Line tool

Manipulation tool






	Creating the basic shape

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

The Properties menu also has some other options that will be used.

Draw a tri-onimo at the side (three squares) using the Polygon tool. Notice the shape being created. You do need to click on the first point to complete the shape. Right click and Properties and select a new colour, moving the slider on Filling to see how the colour density changes.
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	Select the Manipulation tool and drag the shape onto the tile. This now needs fixing into position. Select all the points of the tri-onimo (as you did for the first square), Properties and Fix object
	
	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
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	Rotation and Reflection
Investigate rotation and reflection to try and fill as much of the square as possible. (Is total coverage possible?) The instructions on the order to select appear on the tool bar. (When rotating about a point remember to include the degrees sign otherwise it only does a 45⁰ turn). 
	
	In asking the shape to be rotated consideration is needed as to whether clockwise or anticlockwise, the amount of turn and the point of rotation. How much of the square be covered by using reflection alone?

	Translation 

There is no real reason why translation cannot be included at this stage. This will need a vector set up and a little discussion.
Using Vector between two points create one or more vectors as shown in the diagram. Select Translate by vector click on shape then required vector for the image.

Dilation (Enlargement)

In the same menu is Dilate object from a point by a factor. Again instructions appear on the tool bar, i.e. select object, select point and input the amount of dilation into the box that appears. This may be a whole number, fraction or decimal and can form an the basis of interesting investigations, for example using a given image(s) where the learner is asked to identify the dilation (enlargement) factor. 
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	View, Construction Protocol. This may be printed, copied into another program using Prnt Scrn on the computer keyboard. Steps in construction may also be retraced. There is also an option from File to Save and Export so the drawings can be used in another program.



