Creating Interactive, Self-marking, Diagnostic Activities in Excel
Introduction

The principal behind this workshop is that we can harness the power of Excel to tackle misconceptions and provide immediate diagnostic feedback for students.

This works on the idea of giving students a multiple-choice question, where the options include the right answer alongside the most common wrong answers obtained by following through a classic student error.

The skills needed in Excel to do this are:

· Basic use of the drawing toolbar

· Data validation

· Nested IF statements

The context for this demonstration is Pythagoras’ Theorem, which lends itself nicely to some common wrong answers.

We will set up just one question, but the process can easily be repeated to create a more rigorous task.

The Question: 
Find the unknown side length

	Common wrong answer
	Arrived at by…

	112cm
	Forgetting to square root at the end

	20cm
	Adding instead of subtracting

	2.83cm
	Doubling instead of squaring

	2cm
	Not squaring



Correct Answer: 10.6cm (3sf)

Tasks
1. When using Excel as an interface for presenting questions to students, it is nice to make it look less like a spreadsheet. To do this select the entire sheet by clicking on the box in the top left between the column headers and row numbers – this is the quickest way to select the whole sheet. Then use the paint pot to fill the background with a pale colour and change the font size to 18.

2. In cell B2, type the title ‘Dr. Pythagoras’ and make Bold

3. Highlight cells B4 to E9, use the paint pot to fill with white and use the border tool to create a thick outline.

4. We will now draw the triangle by clicking on Autoshapes on the Drawing Toolbar and selecting the Right-angled Triangle tool. Draw a triangle in your white box. Colour it a colour of your choice.

5. Create the labels for the sides we know using the Textbox tool on your Drawing Toolbar. Make the textboxes have ‘no fill’ and ‘no line’ and font size 18. Nudge them into position.
6. In cell G5, type ‘Find the unknown side length’
7. In cell G7, type ‘Answer’

8. In cell B11, type ‘The Doctor says:’

9. Adjust column I width to be 28

10. Select cell I7, fill it with white and give it a thick outline

11. In cell J7, type ‘(3sf)’

12. Type the right answer and the four common wrong answers in a random order in cells L5 to L9
13. Click on cell I7 then click Data>Validation. On the settings tab select Allow List and then click in the source box and then highlight cells L4 to L9. (It is important to include a blank one first so you can have none of the answers selected.) Click OK. Note that you will only see the drop down arrow when you are on the answer box.

14. In cell B12, type the following nested if statement very carefully!

=IF(I7="10.6cm","Well Done",IF(I7="112cm","Have you forgotten to square root your answer?",IF(I7="20cm","Did you add the two squares rather than subtracting them?",IF(I7="2.83cm","Did you double the sides instead of squaring them?",IF(I7="2cm","Did you forget to square the sides?","")))))

15. Test all the answer values give the right feedback

16. Hide the answer values shown in cells L5 to L9 by either:

a) making the font colour the same as the background colour

b) or by hiding column L

Your activity is ready to use.

It can easily be copied and the numbers changed to form more questions.

The skills of ‘data validation’ and ‘nested if statements’ can easily be applied to a wide range of mathematical concepts.
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