Discovering Pythagoras Theorem using Geometers Sketchpad
Activity 2:  Investigating Areas of Similar Shapes around Right Angled Triangles.
This will improve your students’ understanding of mathematics because the pupils will be discovering how areas around right angled triangles are related, testing out various forms of “Pythagoras Theorem” and eventually deriving the used formula themselves.   They will also develop a deeper understanding of the meaning of similarity and can investigate if the rule holds true for other triangles (than right-angled) or for areas of shapes that aren’t quite similar.  Due to the time saved by using their custom tools, they can not only produce far more examples in the time but also move their understanding forward rapidly by reflecting on the instant, impartial feedback.  In this activity, the software allows the pupils to play with the mathematics virtually without fear of mistake, inaccuracy or wasting precious time.  This efficiency in enhancing their understanding cannot be reproduced without the aid of ICT.  This approach will engage the pupils as they have a sense of ownership of the work being considered, this should also aide retention.  

Suggested preparation for teaching:  Pupils should have completed Activity 1 on constructing similar shapes and making them into custom tools.  Alternatively, a GSP file could be created by the teacher for all to use if access is restricted.  If the required emphasis is on investigating triangles other than right angled triangles or the similarity of the surrounding shapes then the following worksheet could be used instead as an introduction to Pythagoras Theorem or a resource from which conjectures could be made. 
Outcomes:  Pupils will have a greater understanding of Pythagoras Theorem and similarity.
Follow-up/extension:  A greater emphasis could be put on the testing or conditions needed for similarity, other possible formulae (eg a formula based on areas of semi-circles), the connection between scale factor for lengths and scale factors for areas, investigating the connection between this work and the Lunes of Hippocrates etc.   
Specific instructions:  Pupils are to construct a variety of right angled triangles, then attach similar shapes to each of the sides using the custom tools prepared earlier.  They should then measure the areas of these shapes and look for relationships.  
1. Construct a scalene right angled triangle.  Turn this construction into a custom tool. 
2. Use your right angled triangle custom tool to create a number of these triangles.  For each triangle use one of your previously created similar shapes custom tools to attach a similar shape onto each of the sides of your triangle.

3. Measure the area of each of your similar shapes by selecting the vertices around the shape in order, then constructing the interior (Construct tab) then measuring the areas (Measure tab).  

4. What relationship between these three areas do you notice?
5. Use the “calculate” function (Measure tab) to check your prediction and then dynamically alter (pull around one of the vertices to change it’s size or shape) your right angled triangle to see if the relationship still holds true.  

6. Save the file showing your constructions and findings.
Prior knowledge :  Pupils need to have done Activity 1 on creating custom tools for similar shapes.  
Key questions:  Initially questions should focus pupils on the relationships between the areas.  This could then develop to them developing conjectures about non-right-angled triangles, testing for similarity of shapes given certain properties or if non-similar shapes will work.  Eventually questioning can lead pupils to decide on the most efficient or simple similar shape to use – this should lead to the derivation of the common formula.
Find the areas of the shapes surrounding each of the shaded triangles.  What do you notice?
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