Mathematical Thinking – Lesson 5	A few ideas….
Learning Objectives
To build on problem solving skills, particularly using invariance to find a new way for finding areas of shapes. 

Potential Misconceptions/Tricky bits
The pattern may not seem obvious from just looking at a table of numbers. Encourage pupils to do what was done in the previous problem and cover over/highlight when a number stays the same. If they don’t have this in their data maybe they could try to create it? (e.g. how many shapes can you draw where there are 16 dots around the outside?). This is our idea of invariance from before.

Differentiation/Extension
· There are a number of interesting proofs of pics theorem, some get quite complex quite quickly but still could be of interest for some pupils. I really like a proof that talks about angles and have included a pdf which mentions it (albeit using somewhat formal and possibly confusing notation)
· You could see if the theorem still holds on isometric paper…or what about in 3D for volume?
· [bookmark: _GoBack]Students struggling may want to start only looking at rectangles, or right-angled triangles. They may also want to be encouraged to start with shapes with small areas (e.g. how many shapes can be drawn with 3 dots inside?)

Other Notes
I first came across this problem when working with people from Nrich, and found a wonderful powerpoint which I’ve based my own work on from TES (unfortunately I can’t remember the link anymore  ). You can see the problem on Nrich which has additional teacher notes at https://nrich.maths.org/1867 . 
The powerpoint jumps to the solution quite quickly, so it might be good to either rearrange the slides or work on the board to highlight some of the key bits from the plenary and help students reach their own answers first. It’s really rewarding when they do! 
Invariance plays a big role in this problem, previously pupils looked at when they could see things staying the same, in this problem they will most likely be successful if they try to force a similar situation. You can help guide pupils to this outcome through questioning, examples or by highlighting others who have started to find patterns

 
