Number Cells
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Draw a 5-cell rectangle on the blackboard or OHP.

Give me a number to go in the first cell
Now give me a number for the second cell
Complete the five cells by adding consecutive pairs without telling the pupils your rule.
‘Can you see what I am doing?

Repeat this with several more 5-cell rectangles In this way until the rule of adding consecutive pairs is well established.

Avoid agreeing with, or rejecting, the explanations offered by pupils.

Use your responses to encourage all pupils to keep thinking. Finally, ask someone to explain the ‘rule’. This can help both the ‘explainer’ and any pupils who are still in doubt.

Draw another 5-cell rectangle.
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‘Give me a number to put in the first cell.’

‘Now you put a number in the last cell.’

To make the next challenge relatively easy, make sure that the sum of the first and last numbers is a multiple of 3 (you can work out why yourself!). It will help if the last number is significantly larger than the first.

“See if you can fill in the three empty cells, using the same rule as before.’

Encourage trial and adjustment and ask the pupils to explain why they chose their numbers.

Give pupils plenty of time — for those who finish this particular chal​lenge, invite them to choose the first and last numbers for themselves. Try several more examples for the class where you invite the first number and place the last number yourself — don’t forget to make their sum a multiple of three!

It does appear that the challenge to fill in the three squares does distract some pupils from the original rule. Other pupils will usually correct this without teacher intervention. When everyone has had a reasonable go and most have tasted success, move on to ask.~

How are you solving these?  Is there a method you can describe to others?’

The-most likely response is: ‘First make a guess for the number in the second square.  If this produces a last square that is too big, try again with a smaller number in the second square.  Don’t be surprised by more sophisticated methods.
When pupils appear happy with filling in the middle 3 numbers – move on.
Try the following on some new 5 cell drawings.
Give me a number for the first cell; give me a number for the last cell

Find the numbers for the other three cells

Repeat this process

It is almost certain that in the first few examples, there will be one that

Doesn’t have a sum which is a multiple of three - if not, make one up yourself.
Most pupils will still use ‘trial and adjustment’ Some will claim that the awkward ones can’t be done. Others will explain that If I try 2 (say) in the second square, the last number too small, and if! try 3 in the second square the last number is too big.’ It may then be more appropriate to ask: Well what number in the second square would you expect to work exactly?’ Pupils often suggest (2.5). If so, then this should be pursued on the basis of what they know; this is not the time to stop the activity and teach, or revise ,fractions and decimals (though you may wish to take note of what will need attention at a later date).

If it seems there is a need, at any stage, to stop the class activity and move into pairs, then do so, with each pupil setting a challenge for their partner.
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An example like this will raise the need for negative 
numbers. Although manipulation of negative numbers may not be in the pupil’s experience, it does seem that the suggestion of ‘minus numbers’ is a natural response.

Encourage pupils to keep a record of the examples they try and a note of any discoveries/thoughts/questions they have.

Depending on the interest/ability of the class the activity can be extended in one or more of the following ways:

‘Can you find a rule for any ‘first’ and ‘last’ number for the 5-cell problem?’

What happens if you have a different number of cells to start with? Is there a rule for an n-cell rectangle?

‘Explore what happens if you invent a new rule for moving from cell to cell. Try multiplying pairs, differencing pairs, …’
