Number

Year 3

	Sweets


	I have two boxes of sweets: a yellow box and a blue box. There are 14 sweets in the yellow box and 27 sweets in the blue box. How many sweets must be moved from the blue box to the yellow box so that there are 3 more sweets in the blue box than in the yellow box?


	 


	Teachers' notes


	This puzzle is suitable for able pupils. Most pupils will use trial and improvement. They may have difficulty keeping track of their attempts. In particular they may find the number that should be in each box so that there are 3 more in the blue box, but may not have kept track of how many were moved from one box to the other. Pupils should be encouraged to work systematically, writing down their attempts. The most gifted pupils should be challenged to find short hand ways to do this, that will begin to move them towards algebra. An exceptional pupil may devise a method for calculating the answer.


	 


	National Numeracy Strategy objectives
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	Choose and use appropriate operations and appropriate ways of calculating to solve word problems. (61)
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	Solve word problems involving numbers in 'real life', money or measures, using one or more steps. (67, 69, 71)


	 


	National curriculum programme of study reference


	Ma2 1b,e, 4a,b,c



	


Year 5

	Number puzzle


	Put the digits 2,3,4,5,6 and 7 in the boxes to make the calculation correct
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	How many solutions can you find?
How do you know that you have found them all?


	 


	Teachers' notes


	This puzzle is suitable for a group of more able pupils, while other pupils are working with similar problems at an appropriate level.

This type of activity gives pupils the opportunity to think about and explore possible number patterns arising from multiplication, as they investigate which numbers can be placed in each box. Gifted pupils should be encouraged to discuss and record their reasoning, explaining how they know that they have found all of the possible solutions. They may choose to begin with the single-digit number and find out which digits can be placed there and which cannot, resulting in the discovery that there are only two possible solutions (57 x 6 = 342 and 52 x 7 = 364)

Pupils should be encouraged to think of similar examples of their own to share with others.


	 


	National Numeracy Strategy objectives
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	Explain methods and reasoning, orally and in writing. (77)
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	Solve mathematical problems or puzzles, recognise and explain patterns and relationships. (79)
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	Key stage 2

This section shows examples of activities for Number (what pupils can do) and Shape and space (what schools have tried out).

Number

Year 3

Sweets

I have two boxes of sweets: a yellow box and a blue box. There are 14 sweets in the yellow box and 27 sweets in the blue box. How many sweets must be moved from the blue box to the yellow box so that there are 3 more sweets in the blue box than in the yellow box?

 

Teachers' notes

This puzzle is suitable for able pupils. Most pupils will use trial and improvement. They may have difficulty keeping track of their attempts. In particular they may find the number that should be in each box so that there are 3 more in the blue box, but may not have kept track of how many were moved from one box to the other. Pupils should be encouraged to work systematically, writing down their attempts. The most gifted pupils should be challenged to find short hand ways to do this, that will begin to move them towards algebra. An exceptional pupil may devise a method for calculating the answer.

 

National Numeracy Strategy objectives
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Choose and use appropriate operations and appropriate ways of calculating to solve word problems. (61)
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Solve word problems involving numbers in 'real life', money or measures, using one or more steps. (67, 69, 71)

 

National curriculum programme of study reference

Ma2 1b,e, 4a,b,c

Year 5

Number puzzle

Put the digits 2,3,4,5,6 and 7 in the boxes to make the calculation correct
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How many solutions can you find?
How do you know that you have found them all?

 

Teachers' notes

This puzzle is suitable for a group of more able pupils, while other pupils are working with similar problems at an appropriate level.

This type of activity gives pupils the opportunity to think about and explore possible number patterns arising from multiplication, as they investigate which numbers can be placed in each box. Gifted pupils should be encouraged to discuss and record their reasoning, explaining how they know that they have found all of the possible solutions. They may choose to begin with the single-digit number and find out which digits can be placed there and which cannot, resulting in the discovery that there are only two possible solutions (57 x 6 = 342 and 52 x 7 = 364)

Pupils should be encouraged to think of similar examples of their own to share with others.

 

National Numeracy Strategy objectives
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Explain methods and reasoning, orally and in writing. (77)
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Solve mathematical problems or puzzles, recognise and explain patterns and relationships. (79)

 

National curriculum programme of study reference

Ma2 1b,e,f, 3f,h,j, 4b

Year 6

Paper clips

A paper clip is made using 9cm of wire. A full box contains 180 paperclips. How many full boxes can be made from 800m of wire?

 

Teachers' notes

This multi-step problem requires pupils to think about number operations and units of measurement. Finding a solution is within the grasp of most pupils if they are given guidance and sufficient time to explore the problem. More able pupils should be encouraged to improve their methods in solving problems of this kind. Attention should be drawn also to the way pupils present their method. Encourage pupils to write down what operations they are using, showing each step systematically. As a further challenge gifted pupils could be asked to describe a general method for calculating the number of boxes.

 

National Numeracy Strategy objectives
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Choose and use appropriate number operations to solve problems, and appropriate ways of calculating. (75)
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Identify and use apppropriate operations (including combinations of operations) to solve word problems involving numbers and quantities based on 'real life', money or measures (including time), using one or more steps. (82-89)

 

National curriculum programme of study reference

Ma2 1b,e 4a,b,c 

Shape and space

Year 4

An investigation into combining two or more triangles

This was a whole-class lesson with extension/enrichment activities for the more able children.

 

What happened

The teacher used a mental starter so that the class could revise the vocabulary of different types of triangles, including isosceles, equilateral and right-angled, and to introduce scalene triangles. 

The teacher included some triangles that were described using more than one type, for example a scalene right-angled triangle. She challenged the pupils to consider different combinations of types of triangle and decide which ones were possible, eg is it possible to have a right-angled isosceles triangle (yes) or a scalene equilateral (no).

For the main activity, the teacher put two cut-outs of isosceles right-angled triangles on the overhead projector. She asked the children to arrange the triangles in different ways, sketch the new shapes on their whiteboards and describe the new shapes using mathematical language (see image 1).

Image 1: Shapes made by joining two triangles
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The children worked in small groups to identify other shapes that could be made by arranging the triangles in different ways. Some of the children wanted to cut out and arrange their own shapes, but the more able children found it easy to visualise the results. 

The children went on to investigate two shapes that could be made from scalene triangles, which were created by bisecting a rectangle or a parallelogram. This prompted further discussion about the types of angles in scalene triangles (see image 2).

Image 2: Bisecting a rectangle or parallelogram to create two scalene triangles
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The children continued to work in small groups. The teacher monitored their interaction and occasionally stopped the class to ask questions like ‘How do you know you have found all the shapes?’ or ‘Would it help to draw a diagram?’

The teacher challenged the more able children to suggest an extension to the investigation. The children had to find all the possible shapes, explain how they knew they had a complete set and describe each shape using the correct vocabulary. The teacher displayed a list of useful vocabulary.

Most of the more able children were able to suggest their own ideas to extend the investigation – for example, using three identical triangles, or two identical triangles and one different triangle, or by splitting the rectangle/parallelogram into four triangles. 

The lesson concluded with a class discussion about the strategies that the children had used to find all the possible types of shapes.

The teacher asked those children who had used particularly interesting strategies to describe what they had done. 

 

National Numeracy Strategy objectives 
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Solve mathematical problems or puzzles, recognise simple patterns or relationships, generalise and predict. Suggest extensions by asking ‘What if…?’ or ‘What could I try next?’. (‘Supplement of examples’, 62) 
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Make and investigate a general statement about familiar numbers or shapes by finding examples that satisfy it. (‘Supplement of examples’, 80)

 

National curriculum programme of study reference

Ma3 1c,e,g

Year 6

Flexible thinking about shapes and area

This was a small-group lesson with children who are more able in mathematics. This lesson was designed to encourage the children to think more flexibly about simple shapes and recognise shapes in different orientations, which supported their skills in solving geometric problems. The teacher hoped that this would encourage the children to think creatively when solving problems. 

This lesson consisted of two activities, the second of which was completed as homework.

 

What happened 

Activity one: areas of quadrilaterals 

The teacher revised some basic ideas about area and carried out a question-and-answer session for calculating the area of various shapes. He displayed the shapes on the whiteboard, with their areas written underneath, as a reference point for their next activity (see image 1).

Image 1: Calculating the area of shapes
[image: image23.png]2em

aem

2em





The teacher then gave the children a question sheet to work through individually (see image 2). He told the children to use rulers and check that all the lines already drawn were 2cm in length.

Image 2: Question sheet

Question 1: This is one side of a four-sided figure. Draw the other three sides so that the area of the figure is 8cm2.
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Question 2: These are two sides of a four-sided figure. Draw the other two sides so that the area of the figure is more than 4cm2.
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Question 3: These are two sides of a four-sided figure. Draw the other two sides so that the area of the figure is less than 2cm2.
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Additional question (for children who finish early): See if you can find a completely different way of solving question 3.

Several of the children were able to solve all three problems (see image 3). The class discussed their solutions, focusing on the reasoning that led to the solutions and why some children had not been able to come up with these ideas.

Image 3: One child’s solution

Solution 1

Solution 2

Solution 3
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Several of the children’s inappropriate solutions showed limited thinking about angles, four-sided shapes and areas (see image 4). 

Image 4: Children’s solutions

Question 1

Question 2

Question 3
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The teacher discussed with the children in what ways these responses showed rigidity in thinking and the usefulness of being flexible when thinking about the components in a mathematical problem.

One child, responding to the final challenge, came up with a highly creative response to question 3 (see image 5).

Image 5: One child’s solution to question 3
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Activity two: the nine-dot grid 

After encouraging the children to think flexibly about shapes and areas, the teacher gave them a sheet containing 24 nine-dot centimetre grids (see image 6).

Image 6: A nine-dot grid 
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The children discussed the areas of two figures that the teacher had drawn on the nine-dot grids (see image 7.)

Image 7: Shapes on nine-dot grids
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The teacher asked the children to think of as many different shapes as possible, with an area of 2cm2 that could be drawn by joining up the dots on the nine-dot grid. He challenged the children to find solutions that others had not found.

The teacher told the children that some shapes counted as two separate shapes, for example two squares drawn on the nine-dot grid (see image 8). He also told the children that, for this activity, shapes that are reflections or rotations were not considered different shapes. 

Image 8: Two separate shapes on a nine-dot grid 
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The teacher challenged the children to complete the whole sheet, and continue with this for homework. Several children managed to fill up the sheet and showed considerable creativity and flexible thinking in creating shapes that met the criteria (see image 9).

Image 9: Creative shapes with an area of 2cm2 on nine-dot grids 
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Finally, the teacher asked the children to categorise the shapes.

 

National Numeracy Strategy objectives 

This lesson was designed for very able year 6 children and is related to the key stage 3 National Strategy objectives for year 7.
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Solve word problems and investigate in a range of contexts. ('Supplement of examples', 2-25)
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Identify the necessary information to solve a problem; represent problems mathematically making correct use of symbols, words, diagrams, tables and graphs. ('Supplement of examples', 26-7)
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Explain and justify methods and conclusions. ('Supplement of examples', 30-1)
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Know and use the formula for the area of a rectangle; calculate the perimeter and area of shapes made from rectangles. ('Supplement of examples', 234-7)

 

National curriculum programme of study reference

Ma3: 1c,d,g,h 2b, 3b, 4e
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Related resources
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National Literacy and Numeracy Strategies' Guidance on teaching able children. (Print copy available from DfES, order reference: LNGT.)
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