	Calculate the perimeter and area of rectilinear shapes; estimate the area of an irregular shape by counting squares

(Objective repeated in Block D Units 1 & 3)

	· Draw a rectangle on the board and ask what we mean by finding the perimeter of a shape.


Ask the children what strategies they might use for calculating the perimeter of a rectangle.  They might include:

–  
adding together the lengths of the sides;
–  
doubling the length, doubling the breadth and then adding these two answers together;
–
adding together one length and one breadth and then doubling this answer.


· Draw several rectangles on the board (with only two sides labelled) and ask the children to calculate their perimeters and after each explain to a partner how they calculated the answer.  Quickly take feedback to make sure that they are familiar with finding perimeters of rectangles.

Q 
Do you have to measure all the sides of a rectangle?

Q 
What units of measurement might you use?

· Now draw a compound shape on the board.  Explain that it is called compound because it is made up of different rectangles.


Q 
How do you go about calculating the dimensions of this compound shape?

Discuss their methods.  Demonstrate how to find the length of all the sides and then ask the children for efficient ways to find the total of these, i.e. the perimeter.

Show children how to record the solution in their books.  Provide children with differentiated exercises to practise finding perimeters.  Collect their responses and correct any mistakes.

	· Draw this shape on the board.

Ask the class what the area of the shape is.  Ask two volunteers to draw 2 other shapes with the same area.  Get the class to find the perimeters of the 3 shapes.

Ask the children to try and draw a shape of the same area with the maximum perimeter and a shape with the minimum perimeter.

Ask the children how they tried to maximise or minimise the perimeter.


Q 
What can you say about the areas of these shapes?

Q 
Do shapes with the same area have the same perimeter?

· Show the class three rectangles  A (10 cm by 16 cm), B (8 cm by 10 cm), C (5 cm by 8 cm).  Ask children to find the area of each rectangle.  Use A and B to blu-tack to the board to form a compound shape such as:


Q 
What has changed?  Why?

Emphasise that while the areas are the same the perimeter is different.  With the class find the perimeters of each shape.  Show the class how to record this in their books.  Using rectangles A, B and C get the children to make compound shapes of their own, record the areas and find the perimeters.


Collect responses and correct any misunderstandings and mistakes.

	· On the board, draw:
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Q 
What information do we need to find the area and perimeter of this shape?

Once this has been established add some dimensions, in cm, to the L-shape:

Q 
What is its perimeter?

Q 
What is its area?

Agree the perimeter and show that the area can be found by dividing into rectangles and adding or by drawing a large outer rectangle and subtracting.

Q 
What L-shapes can you draw that have an area of 36cm2?

Discuss how to do this and demonstrate on the board. Find its perimeter and record this.

· 
Children work in pairs to find different L-shapes with area 36cm2 and record perimeters. 

Q 
What is the L-shape with the longest perimeter?

Q 
What L-shape has the shortest perimeter?

Discuss their answers and correct any errors or misunderstandings.

	· Display OHT Y6 25.

Q 
How could you describe this shape to someone?

Encourage the children to refer to a polygon with 12 sides/edges, 12 vertices, etc.  Agree the shape has rotational symmetry but not reflective symmetry.  Explain that the shape is made up of squares.

Q 
How many squares make up this shape?

Establish it is one large square with four smaller squares attached.  Say that the sides of the small squares are half those of the large square.

Q 
How many small squares make up the shape?

Agree there are eight small squares and draw these on the diagram on OHT Y6 25.

· Say the diagram represents a flowerbed with the side of each small square 60 cm.  A gardener wants to place a border of bricks around the outside of the flowerbed.  Remind the children this length is called a perimeter.

Q 
What is the perimeter of the flowerbed?

Annotate the diagram on OHT Y6 25 to identify the lengths of the different sides.  Emphasise the repeating patterns and establish the perimeter is 960 cm.

· The border bricks are 10 cm wide and 22 cm long.  Show OHT Y6 26.  Say that this shows where the bricks are to be placed.  The gardener will cement the bricks in place so there must be some space left between the bricks.  He wants to work out the number of bricks he should buy.

Q 
What size gap is usually left between bricks?

Ensure children recognise it is usually just over 1 cm, for pathways and borders it could be wider, up to 3 cm.

Q 
What space should the gardener leave between the bricks so he does not have to cut up any bricks?

Discuss the children’s answers.


A brick plus gap could be up to 25 cm long.  Encourage the children to use these dimensions and help them to recognise how they can use the rotational symmetry of the shape to solve this problem.  Say each brick costs 85p.

Q 
How much will the bricks cost the gardener?

Give out centimetre squared paper.  Encourage the children to represent the flowerbed and the border.

· Discuss the children’s approaches and strategies.

Q 
Are there different ways to arrange the bricks?

Discuss how they coped with the corners and whether they used the same formation on each corner.

	· A new sweet called ‘Chewacube’ is in the shape of a cube with sides of 2 cm.  Eight Chewacubes are to be packaged and sold.  The company making them cannot decide how best to do this.  Give out multilink cubes, and ask the children to work in pairs.

Q 
How could the eight Chewacubes be put together?

Discuss the children’s suggestions.

· Agree there are three main possibilities which form cuboids and a cube.

Q 
What are the lengths of the edges of these shapes?

Collect answers and record on the board:

Shape

Edges

Cuboid 1

2 cm

2 cm

16 cm

Cuboid 2

4 cm

2 cm

8 cm

Cube

4 cm

4 cm

4 cm

· Tell the children that they are going to design cardboard containers for each of these shapes.

Q 
How many faces are there in each shape?

Establish there are six faces.  Say that you want the children to make the nets for each container with overlapping faces for gluing the container together.

Q 
What shape is each of the six faces?

Establish they are rectangle or squares.  Say that the overlaps must be the same size as the faces that are rectangles or squares.


Tell the children they are to find the area of card they will need to make each container, this must include the overlaps.

Q 
How do you find the area of a rectangle?

Ensure the children understand that the area of a rectangle is length times breadth and is measured in cm2.

Give out centimetre squared paper.  Tell the children they are to work in pairs and make their nets using the paper.  Remind them to calculate and record the area of paper used to make the net.  They can test their nets by wrapping the multilink cubes in their paper containers.

	· Show the first diagram on OHT Y6 27.


Explain that the large square has been split into four rectangles.  The areas of two of the rectangles are shown.  All the lengths are whole numbers.

Q 
What is the area of the large square?

Give the children time to become familiar with the problem and ask them to share their thoughts and ideas with a partner.  Collect ideas and possible strategies for solving the problem.  Prompt these by asking:

Q 
How can you use the information you have been given?

Ensure the children recognise that they know the areas of the two rectangles, they can find lengths of the sides of these rectangles.


Let the children continue to work on the problem.  Emphasise that they are to provide an explanation for their solutions and record their reasoning.

Collect responses and discuss the methods and reasoning the children used.  Compare children’s organisation of their data and highlight how their approach helped them to identify the dimensions of the square.

Q 
What properties of the square were you trying to meet?

Establish that the sides of the square must be equal and that each side is the sum of the two different sides of the rectangles.

Q 
Can you find more than one square that works?

Encourage the children to make a conjecture and give them time to test it and present an argument to support it.

· Show the second diagram on OHT Y6 27.  Explain that for this large rectangle, the length is twice the breadth.

Q 
What is the area of the large rectangle?

Set the children to solve the problem working in pairs.  Remind them of the strategies they used in the first problem.

Collect answers and discuss the strategies the children used.

	· Give out Activity sheet Y6 28.

Q 
Which is larger shape A or shape B?

Collect the children’s initial responses.

Q 
What were you comparing when you decided which shape was larger?

Establish that the area is the measure of space in a shape; the perimeter is the measure of length around the shape.

Q 
What units do we use to measure area and perimeter?

Agree that in this case we are using cm2 and cm.

· Get the children to find the area and perimeter for shapes A and B.  Encourage the children to draw on the shapes if it helps them.  Agree shape A has the larger area but the smaller perimeter.

· Ask the children to find the area of shape C.  Collect answers and discuss the methods the children used.

Q 
Can you draw a rectangle next to C with the same area as C?

Establish the different rectangles that can be drawn that have the area 12 cm2.

Q 
Can you draw a parallelogram with the same area as C?

Collect the children’s methods for drawing these shapes.

· Explain that the three shapes below are the first three shapes in a sequence.

Q 
How is the sequence formed?

Discuss the children’s explanations.  Ask the children to find the areas of these shapes.

Q 
What shape is the tenth shape in the sequence?

Agree it will be a rectangle made from 10 of the L shapes.  Remind the children that the area of a rectangle can be found using the formula:  area = length x breadth.

Q 
What will be the length and breadth of the tenth shape?

Ask the children to write a short explanation of how they knew what the length and breadth were and share their explanations with a partner.  With the class, agree a short explanation and write this on the board.  Remind the children that, in some test questions, they are asked to write brief explanations like this.  Set the children a selection of related test questions that involve finding areas and perimeters.


OHT Y6 25
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OHT Y6 27
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ACTIVITY SHEET Y6 28
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Ask for the area of the compound shape.  Then make another shape such as:





A





B
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