CLASSROOM IDEAS FOR SUPPORTING ABLE PUPILS

IN PRIMARY MATHS

Key Stages 1 and 2

Skelmersdale Schools Cluster

Introduction

One of the particular difficulties facing teachers in primary schools today is that of challenging able pupils in mixed ability, and sometimes mixed age, classes.  In many mixed ability classes this can be achieved by well planned and effective differentiation.

In the main, the whole class can work together through the Framework with their varying needs being met by differentiating by such means as task, outcome, expectation, resource or support.  There are, however, some situations which differentiation alone will not resolve, for example:

· Children in the class whose ability is so far in advance of their peers that much of the time they do not need the teaching and consolidation which has been planned for the class as a whole

· Times when the teacher needs to focus on assessment tasks which are inappropriate for the more able

· Children who need to have the opportunity to work independently, perhaps on extended tasks

· Children whose ability level means that they sometimes finish work quickly, but the teacher is necessarily occupied with others

The difficulties presented by having very able children in mixed ability classes become more acute as the children become older.  It is almost always inappropriate to allow these children to work from the Key Stage 3 programme of study, so some other means has to be found to stretch and challenge them.  Probably the best way to do this is to give them tasks which: 

· demand a broader and deeper understanding of the mathematics relevant to their age group 

· allow them to take responsibility for their own work 

· require them to apply their mathematical knowledge in unfamiliar situations

· involve higher order thinking skills

· are of a more extended nature, requiring perseverance and determination present them with the opportunity to pose their own questions of the ‘What if ….?’ kind to extend their investigations

The Key Stage 2 activities in this booklet are intended to provide this kind of challenge, whilst at the same time being accessible, in their basic form, to the majority of children in the class.

The Key Stage 1 activities allow for either:

· progression across Reception, Year 1 and Year 2, or 
· a steadily increasing level of difficulty within a year group to take account of the needs of a range of ability, including the more able
The activities have been provided by teachers from:

St Matthew’s Catholic Primary School

Brookfield Community Primary School

Clough Fold Primary School

Delph Side Community Primary School

Wendy Singleton, Teacher Adviser for Primary Mathematics

Money on a Plate (Key Stage 1)

You need:

A tub of 1p and 10p coins

One copy of the game board between two

One dice between two

Optional: a dice showing 1p, 1p, 2p, 2p, 3p, 3p

How to play:

In turn, roll the dice, collect that number of 1p coins from the tub and place them on the plate.

If you make up the amount of money on the plate to ten pence or more in your turn, exchange ten 1p coins for one 10p coin and put it in your purse.  Leave any extra 1p coins on the plate.

Continue like this until one of you has 30p in your purse.  This person is the winner.

Variations:

· Use standard dice or money dice.

· Use 2p coins as well as 1p coins (so that say, 5 on the dice could be made as 2 x 2p and 1 x 1p coins, or as 1 x 2p and 3 x 1p coins etc.)

· Use 1p, 2p and 5p coins.

· Use 1p, 2p, 5p and 10p coins and make the ‘exchange’ at 20p, winner being the player with 3 x 20p coins in their purse.

· Use a variety of coins, ‘exchange’ values and dice to create other versions.

· Older, able children could, for example, use all coins to 50p, exchange for £1 coins, winner is first to £5.

Money on a Plate
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Five in a Row Game (Key Stage 1)

You need:

A strip of five pictures for each player

One dice between the group (the game is played in groups of five or six children)

Counters

How to play:

Decide who will start and who will be second, third, etc.

In turn roll the dice and the number shown starts a count around the group.  For example, if the dice roll shows 5, the person who rolled the dice says 5, the second person says 6, the third person says 7 etc. until someone says 10 and the count stops.

The person who said 10 puts a counter on one of their pictures.

The second player (not necessarily the person who said 10), rolls the dice and play continues.

The winner is the first person to have all 5 of their pictures covered up.

Variations:

· Count backwards to zero, the person saying zero gets the counter.

· Count on in steps of ……….. (‘counter’ number variable according to count – might be, for example, first past 20).  Count back in steps of ……., person to say ‘last’ number gets counter (eg ……7, 5, 3, 1 – person who says 1 gets counter).

· Use two ten sided dice to generate a two digit start number, count on in tens, first past 100 gets counter.

· Vary by using different dice and different rules for the count, to meet the needs of the children.
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Domino Squares (Key Stage 1)

You need:

One set of double six dominoes between two children

What to do:

Arrange 4 dominoes like this so that wherever two dominoes touch the ‘touching numbers’ are the same.  This one is done for you.


Leave these dominoes in the square and use the rest to try to make another square using the same rule.

Carry on doing this and try to use up all the dominoes – you should have 7 squares if you manage to use them all.

Try different arrangements like the ones below (you might sometimes have some dominoes left over).  The ‘touching numbers’ rule must always be the same in every case.





Challenges:

· Try to use half of the set (14 dominoes) to make one large square, and the other half of the set to make another one.

· Try to make one very big square using all the dominoes.

Dart Board (Key Stage 1/2)

You need:

A copy of dart board 1

2 counters

How to play:

Using two counters, what numbers up to 20 can you make?

List them all like this:

Make 2
1 + 1 = 2

Make 5
4 + 1 = 5 
or
3 + 2

Make 16
15 + 1 = 16
or
8 + 8 = 16  

(List all the ways you can find)

Variations:

· Use three counters (you must use them all each time).

· Use a copy of dart board 2 with two counters, then three.

· Use a copy of dart board 3 and list all the numbers you can make up to 50 using two counters, then 3.

Challenges:

· Describe and explain any patterns you can see developing.

· Look at how many ways you can make each number using 2 counters on 

dartboard 1.   Can you predict how many ways there would be of making each 

number up to 30?

· Design a dartboard of your own and make up some instructions for it.  Give it to someone else to try.












Dartboard 1


















Dartboard 2




















Dartboard 3

Farmer Brown (Key Stage 1/2)

Farmer Brown has a field with horses and ducks in it.  He counted all the legs.

There were 24 legs altogether.  

How many horses and ducks did he have?

(Tip:  there is more than one answer - see if you can find all the possibilities.)

What if he had cows, horses and ducks and he counted 24 legs – how many of each might he have?

Explain why there could not be just one duck in the field.

Make up some problems of your own and give them to someone else to try.

Variation:

Mazda the witch has lost her spell book.

She needs a spell of 24 legs to turn an ugly duckling into a handsome prince.

In her larder she has spiders with 8 legs, lizards with 4 legs and bats with 2 legs.  How many different spells could she make?

Challenges:

· On planet Zog, there are creatures with 3 legs called trizogs and some with 5 legs called pentazogs.

If a space ship has 13 legs on board, how many trizogs and pentazogs must there be?

· What numbers of legs could you not have on board a Zogian space ship?

· What numbers of legs could you not have with some 5 legged creatures and some 8 legged creatures?

· Explore other combinations of creatures with different numbers of legs.

Five digit additions (Key Stage 2)

You need:

Digit cards showing the numbers 3, 4, 5, 6, and 7

What to do:

Arrange them like this:


                         +

Find:

· The largest odd number answer

· The largest even number answer

· The smallest odd number answer

· The smallest even number answer

· The additions which have these answers:

403
709
637
619
727

· All the possible additions which have answers between 500 and 600

Challenges:

· What difference would it make if one of the digit cards showed a zero?

· If two of the digit cards showed a zero?

· If three of them showed a zero?  Four of them?

· What difference would it make if two of the digits were the same?

· If three of the digits were the same?  Four of them?

Even Grids (Key Stage 2)

You need:

A copy of the large 4 x 4 grid to work on

A copy of the page of smaller grids to keep a record of what you find

Counters

What to do:

Arrange 12 counters in the grid in such a way that each row and column has an even number of counters.

When you have found a way to do it, record it on the recording grids and then see if you can find another way.

Challenges:

· How many different ways can you find?

· Are some reflections or rotations of others?  Are these ‘different’ or not?

· Try to find a rule for placing the counters.

· Is it possible to do the same thing with 20 counters on a 5 x 5 grid?

· Explain what happens.

· Try other numbers of counters on different sized grids, for example, 18 counters on a

6 x 4 grid.

· Try to find a connection between the ones that work and explain why some won’t work.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Recording Sheet


Colour the Square (KeyStage 2)

You need:

Squared paper

Three pens or pencils of different colours

What to do:

Outline several squares on squared paper like this one.


Using your three pens, how many different ways can you colour the square? (You must colour each quarter in one colour only – you may not colour little bits or patterns within the quarter.)

Are rotations and reflections to be counted as ‘different’?

Challenge:

Explain how you know you have found all possibilities and not missed or duplicated any.

Number Chains (Key Stage 2)

What to do:

You can make this number chain by adding 1 when the number is odd or halving the number if it is even.


The chain starting with 23 has 8 segments.

Make other chains using these rules but starting with different numbers.  What is the longest chain you have found?

Can you find the number between 1 and 100 that forms the longest chain?

Is it possible to predict which number less than 200 will create the longest chain?

Challenges:

Design a layout to display the various chains possible for all numbers less than 100.

Change the rules and investigate other number chains:

· If it’s odd, multiply by 3 and add one, if it’s even halve it.

· Start with a number less than 10 and double it.  If the answer is more than 10, subtract 10 and continue.  For example:

8, 16, 6, 12, 2, 4, 8 (back to where you started)

· Start with a number more than 10, double the units digit and add on the tens digit.  For example:

12, 5, 10, 1, 2, 4, 8, 16, 13, 7, 14 ………………………

· Make up some rules of your own to investigate.

Diagonal Investigation (Key Stage 2)

You need:

A set of 2D shapes to draw round

Ruler and pencil

What to do:

Investigate whether there is a connection between the number of sides of a polygon and the number of diagonals that can be drawn.

Record your results in a table.

(Tip:  draw all the possible diagonals from one vertex before moving on to the next vertex.)

                     

	Shape
	No. of sides
	No. of diagonals

	Square
	4
	2

	Pentagon
	5
	

	Hexagon
	
	

	Heptagon
	
	

	Octagon
	
	

	Nonagon
	
	

	Decagon
	
	


Find the rule connecting the number of sides (or vertices) and the number of diagonals

Use what you have learned to work out how many diagonals there would be in a 20-sided polygon, a 100-sided polygon.

If you had a polygon with n sides, how many diagonals would it have?

Challenge:

Investigate the connection between the number of sides of a polygon, the number of diagonals and the number of regions created by the diagonals.
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