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Resources and guidance for using ICT effectively in mathematics lessons
Notes for using substitution square

	Lesson notes

This activity is best used as a revision of creating simple equations and has some simple practise at collecting like terms.

It can be easily adapted to become more complex – in this version each coefficient in each term in each expression is 1 or –1. Simply changing the coefficients in each cell would differentiate the task.

· Show the substitution square. Explain that each of the nine cells is made up of a different mathematical combination of some, or all, of the values of a, b or c.

· Ask for, or choose, three values (a, b and c).
· Invite groups to suggest and record an expression, which when the values are substituted creates an equation which is correct for each cell.
· On the IWB record suggested expressions.

· Change the values of a, b and c. Point out that although the values have changed, the formulae behind each cell haven’t.

· Groups check their expressions by substituting the new values into their expressions to see if they still ‘work’.
·  It is likely that some will, and some won’t.

· Ask groups to change their expressions so that they work with the new values.

· Repeat the process another two or three times until all groups have working expressions.

· Now tell the class that the square is in fact a magic square.

· Ask for a demonstration with numbers (very simple) and a proof by adding their expressions together moving across, down and diagonally.

· Draw out in discussion the difference between a demonstration and a proof.

	Teaching Points

· Use of the interactive puzzle encourages group solutions.
· I generally don’t tell the pupils that the coefficients are only 1.
· This activity lends itself to emphasising correct use of terminology.
· This is a good opportunity to encourage pupils to learn from ‘wrong’ answers and ‘home in’ on the correct solution.
· Look for solutions that look different but are in fact the same if simplified or rearranged. Good opportunity to practise these skills.

· Some groups will need more hints than others.

· This work could be extended into making a magic square generator in terms of one of the cells. (See separate lesson notes – ‘Making a magic square’.)



© Crown copyright 2008

