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I imagine this being used in plenary so that the teacher can direct attention and accumulate conjectures before pressing buttons. Variation theory suggests that it is really worthwhile taking time to make sure that all learners comprehend the import and meaning of the relation between the symbols and the diagrams, and are steadily gaining facility in using rectangle diagrams for depicting fraction operations.
There are two modes
Diagram to Symbol
The denominators (the number of rows or columns) can be adjusted by clicking on the arrows.
Here a single fraction is produced by clicking on one of the row or column ‘spots’ and the fraction appears in its two relevant equivalent forms.
The denominator cannot be made smaller than the largest row number selected (reading from the bottom upwards) or largest column number selected (reading from left to right).
Symbol to Diagram
The numerators and denominators can be chosen by clicking on the arrows: fractions are always less than 1 and the denominators are no more than 24.
There are three operations: +, – and x.
Clicking on the equals sign performs the operation on the fractions and displays the sum on the grid. Having deliberately previously omitted the equivalent fraction version of the sum because I want students to come to that for themselves, I have now included it as a phenomenon to be explained by each learner.
For multiplication, there are two diagrams depending on the order of operation, shown by clicking the ‘reverse’ button.
[bookmark: _GoBack]The two fractions can be displayed separately or together;  clicking the ‘=’ sign converts the display so that overlapping cells are copied to the otherwise empty cells and displayed in a different colour. For subtraction, cells in common are cross-hatched, and cells that are to be removed are striped. If the answer is negative, the cells are speckled.
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