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What are the < and > symbols?
We explain what the symbols < and > mean and give examples of how the
concept is explained to primary-school children.

The < and > symbols are referred to as the ‘greater than’ and ‘less than’ symbols.
Working with greater than and less than symbols in KS2
Children do a lot of work in Key Stage 1 on understanding the size of numbers by
looking at how many tens and units a number is made up of.

<

In Year 2 they will be introduced to the < and > symbols.
Often teachers will help them by telling them that the symbols are a
crocodile’s mouth and the crocodile wants to eat the bigger number!
Children will learn that the symbols are used in the following way to

is

show whether a number is larger or smaller than another number:
83 > 32

26 < 54

r
ate
gre

Often children will be given pairs of numbers and then asked to put the correct
symbol in between each number pair.
38

93

63

52

Deines blocks, arrow cards and one hundred squares
It can take children a while to work out the value of each number. Deines blocks
and arrow cards can help them understand what each number is made up of:
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For example, if a child is really struggling with understanding two-digit numbers, a
teacher might ask them to make up a number, say 49, using deines blocks. They
would be expected to use 4 tens and 9 ones. They might then be asked to make up
the number 25, for which they would need 2 tens and 5 ones. Hopefully, this would
help them to visualise the fact that 49 is a bigger number than 25.
Arrow cards can be useful in helping children to understand that the number 83 is
not made up of an 8 and a 3, but rather an 80 and a 3. If you got a child to make up
two numbers, say 38 and 74, you could explain to them that because 74 has more
tens than 38, it is a bigger number. It is important that they realise that, when working
out which multi-digit number is bigger, the last unit does not matter, it is the tens (or
hundreds, or thousands) that make the difference.
A number square can also be useful in showing children which of two
numbers is larger.
Imagine you are comparing 38 and 56. You could get a child to point out both
numbers and then ask them which is further down the 100 number square. Since 56
is further down, this is the bigger number. It is very important for children to be able
to count up to one hundred before trying to explain the concept of which numbers
are larger or smaller than others.

Ordering numbers
Once they have a firm grasp of the value of individual numbers, children need to be
able to order a set of numbers, for example:
73 29 18 94 33
In Key Stage 2 children move on to ordering three-digit numbers, amounts of money,
decimals and fractions.
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What are the 12- and 24-hour clock?
We explain how primary-school children are taught to use the 12-hour and
24-hour clock to tell the time on analogue and digital clocks, and how you
can support their learning at home.
There are two ways of telling the time:
The 12-hour clock runs from 1am to 12 noon and then from 1pm to 12 midnight.
The 24-hour clock uses the numbers 00:00 to 23:59 (midnight is 00:00).

12-hour clock		

12-hour clock		

24-hour clock

24-hour clock

1am			01.00

1pm			13.00

2am			02.00

2pm			14.00

3am			03.00

3pm			15.00

4am			04.00

4pm			16.00

5am			05.00

5pm			17.00

6am			06.00

6pm			18.00

7am			07.00

7pm			19.00

8am			08.00

8pm			20.00

9am			09.00

9pm			21.00

10am			10.00

10pm			22.00

11am			11.00

11pm			23.00

12 noon		

12 midnight		

12.00
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24.00

Children in Year 1 learn to tell the time on a 12-hour analogue
clock which looks like this. At this point, they are taught to tell the
time to the hour and half hour.
In Year 2 they learn that there are 24 hours in a day, 60 minutes
in an hour, and 30 minutes in half an hour. They move onto
reading the time to the quarter hour and then the nearest five minutes. They also
start to learn about time intervals (working out the length of time between two times).
In Year 3, children learn that there are 60 seconds in a minute. They continue to tell
the time with increasing speed and accuracy. Here is an example of a time interval
word problem involving the 12-hour clock that they might come across:
I put some lamb in the oven at 10.30 in the morning. I take it out at 11.20 the same
morning. How long has it been in the oven?
In Year 4, children need to convert between units of time (hours and minutes).
They need to read, write and convert time between analogue and digital, 12-hour
and 24-hour clocks.
In Years 5 and 6, children are asked to solve problems by converting between
units of time. A Year 5 or 6 child may come across a problem like the following, that
requires them to work out a time interval using their knowledge of both the 12-hour
and 24-hour clock:
I get the 13:46 train to Manchester, which takes exactly three hours and five minutes.
How many minutes before 5pm do I arrive in Manchester?
If a child were struggling with this, they might be encouraged to draw a number line
in order to count forward the 3 hours and 5 minutes:
+1 hour

+1 hour

+1 hour

+5 minutes

16:51
13:46

14:46

15:46

16:46

They could then convert the 24-hour clock time to 12-hour time, which would be
4:51pm. They should then be able to work out that they would arrive in Manchester
9 minutes before 5pm.
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2D and 3D shapes explained
We explain what the different two-dimensional (2D) and three-dimensional
(3D) shapes are, when primary-school children are taught to name them
and sort shapes according to their properties and when they learn to
identify and draw their own nets of 3D shapes.
Throughout their time at primary school, children will be taught about various 2D
(two-dimensional) and 3D (three-dimensional) shapes.
The first thing they need to learn is the difference between 2D and 3D shapes.
Teachers will often talk about the fact that 2D shapes are ‘flat’ but 3D shapes
are not.
Children are expected to be able to name these shapes, and also discuss the
properties of these shapes.

2D shapes

Circle

Pentagon

Square

Triangle

Rectangle

Hexagon

Octagon

Nonagon
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3D shapes

Sphere

Cube

Cuboid

Square-based
pyramid

Cylinder

Triangular

Pentagonal

Hexagonal

prism

pyramid

prism

2D and 3D shapes in KS1
In Year 1, children need to be able to:
• Recognise and name 2D shapes including rectangles, squares, circles and triangles
• Recognise and name 3D shapes including cubes, cuboids, pyramids and spheres
• Sort, make and describe common 2D and 3D shapes
In Year 2 chidren need to be able to:
• Identify and describe the properties of 2D shapes, including their symmetry and
line symmetry
• Identify and describe 3D shapes, including the number of edges, vertices and faces
• Identify 2D shapes on the surface of 3D shapes
• Compare and sort common 2D and 3D shapes
• Understand that a right angle is a quarter turn and know whether the turn is 		
clockwise or anti-clockwise
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2D and 3D shapes in KS2
In Year 3, children need to:
• Draw 2D shapes and make 3D shapes
• Identify right angles and know that two right angles make a half-turn, three make a
three-quarter turn and four a complete turn
• Identify horizontal and vertical lines and pairs of perpendicular and parallel lines
In Year 4, children need to:
• Compare quadrilaterals and triangles, based on their properties and sizes
• Identify acute and obtuse angles and compare and order angles
• Identify lines of symmetry in 2D shapes
In Year 5, children need to:
• Identify 3D shapes from 2D representations
• Estimate and compare acute, obtuse and reflex angles
• Draw given angles
• Find missing lengths and angles of rectangles
• Distinguish between regular and irregular polygons
Children who are in Year 6 need to:
• Classify 2D and 3D shapes by talking about parallel and perpendicular edges
and faces
• Draw 2D shapes using given dimensions and angles
• Recognise, describe and build simple 3D shapes, including making nets
• Find unknown angles in triangles, quadrilaterals and regular polygons
• Illustrate and name parts of circles, including radius, diameter and circumference,
and know that the diameter of a circle is twice the radius
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Other 2D and 3D shape terms used in KS2
Equilateral triangle

Scalene triangle

A triangle with 3 equal

A triangle with

sides and 3 equal

3 unequal sides.

angles.

Right-angle triangle

Isosceles triangle

A triangle that has a

A triangle with

right angle.

2 equal sides.

Quadrilateral

Trapezium

A four-sided shape.

A quadrilateral with one
pair of parallel sides.

Parallelogram

Polygon

A quadrilateral with both

A polygon is a 2D shape

pairs of opposite sides

with straight sides.

parallel and both pairs
an equal length.
Kite

Rhombus

A quadrilateral with

A quadrilateral with both

two pairs of sides that

pairs or opposite sides

are the same length.

parallel and all sides

One pair of diagonally

equal length.

opposite sides is equal.

(Differs from a square in
that angles are NOT 90˚).
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Analogue and digital clocks/time
We explain what analogue and digital are and how and when children are
taught to read clock faces and convert between analogue and digital times
in primary school.
An analogue clock is a circular-faced clock with the numbers one to twelve arranged
around the outside and two hands, a shorter one to measure hours and a longer one
to measure minutes.
A digital clock is a clock which simply shows numbers to denote the time. It is usually
battery- or electricity-powered.
How do children learn to read analogue and digital clocks?
Children learn to tell the time in Key Stage 1, on an analogue clock.
It can take children a while to understand the concept of what each hand represents,
so Year 1 teachers will start by teaching children that if the long hand is on the 12
and the short hand is on the 8, then it is 8 o’clock. They will usually spend plenty of
time getting children used to the ‘o’clock’ time, pointing to the clock at various times
of day, so that children are aware of what happens at 9 o’clock, 11 o’clock, 1 o’clock,
3 o’clock, etc. Once children are clear on this, a teacher will move onto ‘half past’
times. Again, they will spend some time on this until children are confident.
Year 2 children need to be able to tell the time to the nearest five minutes, including
quarter to / past the hour.
In Year 3, children need to tell and write
the time from an analogue clock, including
using Roman numerals. They need to

12 45

understand the 12-hour and 24-hour
clock, so at this point they will start looking at digital time.
They should, at this stage, realise that these two times are the same.
In Year 4, children need to read, write and convert the time between analogue and
digital and 12- and 24-hour clocks.
In Years 5 and 6, children solve problems involving converting between units of time.
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What are angles?
We explain what right, acute, obtuse and reflex angles are and how children
are taught about different angles through KS1 and KS2.
What are right, acute, obtuse and reflex angles?

A right angle is an angle that measures 90˚
(degrees). It is also known as a ‘quarter turn’
because it is a quarter of a full turn, which
measures 360˚. A right angle is represented by a
90

small square inside the angle.

An acute angle is one that measures less
than 90˚.

An obtuse angle is one that measures between
90˚ and 180˚.

360

A reflex angle is one that measures between
180˚ and 360˚.
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What do children learn about angles in KS1?
Children start learning the language of direction in Year 1, when they talk about
quarter, half and full turns. Teachers encourage children to learn about turns
by getting them to stand up and make quarter, half and full turns around the
classroom. They may also give children a small figurine or doll for them to place on a
picture and practise making various turns with. It is vital that children understand the
concept of these turns, as it is the foundation for learning about angles.
By the end of Year 2, they should be able to talk about turns, and to explain which
direction they are going in: clockwise or anti-clockwise. During Year 2, children will
also learn to tell the time to the quarter hour, so they should be aware of the direction
in which the hands on the clock move.
What do children learn about angles in KS2?
In Year 3, children will need to recognise right angles and to know that two right
angles make a half turn, three make three-quarters of a turn and four a complete turn.
They need to identify whether angles are greater than or smaller than a right angle.
In Year 4, children need to know about acute and obtuse angles.
In Year 5, children start using a protractor to measure acute, obtuse and reflex
angles. Children also need to calculate angles around a point, on a straight line
and within 90°.
Children in Year 6 will need to rotate shapes through 90° or 180°. They will need
to use a protractor to measure and draw angles and calculate angles in a triangle
or around a point as well as finding unknown angles in triangles, quadrilaterals and
regular polygons.
Using a protractor
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Teachers usually spend a significant amount of time teaching children how to use
a protractor, as they often find this difficult.
Protractors are marked from 0˚ to 180˚ from left to right, but also from
right to left, which can take some getting used to! Children are shown again
that two right angles make up a straight line and since 90˚ x 2 = 180˚, this is the
measurement for a straight line.
When it comes to acute and obtuse angles, children may be given a set of angles
to cut out, measure and then sort into two groups. They may also be given
questions similar to the following:

Which of these shapes has one obtuse angle and two acute angles?
(The answer is the third shape.)

Look at the inside angles of this shape. Mark the acute angles in red, the obtuse
angles in blue and the reflex angle in green.
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What is area?
We explain what the term ‘area’ means and how children are taught to
calculate the area of a shape.

Area is the term used to define the amount of space taken up by a 2D shape or
surface. We measure area in square units: cm² or m².
Area is calculated by multiplying the length of a shape by its width. In this case,
we could work out the area of this rectangle even if it weren’t on squared paper, just
by working out 5cm x 5cm = 25cm² (the shape is not drawn to scale).

Learning about area in primary school
Children are introduced to area in Year 4, when they will be asked to find the area
of various shapes, simply by counting the 1cm² squares they occupy on paper.
In Year 5 children will be expected to use the formula (length x width) to work
out the area of a rectangle. They will often be given rectangles which are not drawn
to scale, so will need to remember this formula. They also need to estimate the area
of irregular shapes.
In Year 6, children will need to work out how to find the area of an irregular shape,
such as the one on the next page.
Often, not all the measurements of each side will be given to make this harder.
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A good way of finding the area of an irregular shape is to split the shape up into
smaller shapes and then work out the area of each of these. The areas of the
individual smaller shapes can then be added up to find the answer.
Children in Year 6 also learn to calculate the area of parallelograms (base x height)
and triangles (base x height ÷ 2).
Children will sometimes be asked to solve worded puzzles or investigations about
area, where no pictorial representation is given, for example:
A rectangle has a perimeter of 36cm. What could the area of this shape be?
There is more than one possible answer to this question. One way of working out a
possible answer would be to draw a rectangle and then work out what the length of
the sides could be if the perimeter is 36cm.
This will probably involve a lot of trial and error. A child might finally arrive at the
measurements 10cm and 8cm (a rectangle has four sides, so the perimeter would
be 10cm + 8cm + 10cm + 8cm). To find the area, they would need to remember the
formula for area (length x width), so multiplying 10 x 8 to make 80cm².

2m
2m
6m

8m
PAGE 18

What is an array?
We explain what arrays are and give examples of how they can help
children with their times tables learning and to explain the relationship
between multiplication and division.
Arrays are a pictorial representation to help children understand times tables. For
example, a child may be given the following word problem:
I have 3 bags. There are 5 pennies in each bag. How many pennies do I have
altogether?
A teacher might show the children that the first bag has five pennies in it and draw
the five pennies in a line. Then they would explain that the second bag also has five
pennies, and draw a second line. They would continue until they had drawn three
lines of five pennies like this:

The teacher might then explain that rather than counting all the pennies individually,
you could work out the answer by counting each line in 5s. The teacher could then
point to each line and count 5, 10, 15 to show the children that there are 15 pennies
in all.
Teachers in Key Stage 1 will teach children how to count in 2s, 5s and 10s and
make sure they are very confident in this, before going on to show them how to work
out times table problems like this one using arrays.
This is because children need to be able to count up in steps of different numbers
before they can use arrays to help them calculate.
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In Year 3, children are expected to learn their 3, 4 and 8 times tables. Teachers may
still use arrays for children struggling with their times tables at this stage.
Many children find a pictorial representation helps them enormously with
working out a worded problem.
Arrays are useful for showing children the relationship between multiplication and
division (called ‘the inverse’). If you showed a child the diagram on the previous
page, you could explain to them that it shows 3 x 5 or ‘three lots of five’, but it also
shows how 15 can be divided into three equal groups, or five equal groups, therefore
it demonstrates the following four number sentences:

3 x 5 = 15
5 x 3 = 15
15

5=3

15

3=5

It is important that when children learn their times tables, they also learn the division
facts associated with them, so they are not just learning that 6 x 5 = 30, but also that
30 ÷ 5 = 6.
Children need to have quick recall of multiplication facts and division facts. Arrays
can help enormously in the first stages of understanding the relationship between
multiplication and division.
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What is ascending order?
We explain what ascending order means, how children are asked to sort
into ascending order in primary school and give examples of how the
concept might relate to numbers, dates, decimals or alphabetical lists.
When a group of numbers are given in ascending order, this means they are given
in order from smallest to largest (ascending means ‘going up’).
Ascending order in KS1 and KS2
Children are often asked to order numbers.
In Key Stage 1, they may be asked to order two-digit numbers such as the following:
58 15 85 49 30
In Key Stage 2, children are often asked to order decimals such as the following:
0.4 0.18 0.9 1.2 0.49
They will usually be asked to put the numbers in order from smallest to largest. It is
rare that they will be expected to know what ‘ascending’ means, however it is useful
for them to be aware of this term.
If you are asked to put a list of dates in ascending order, that would be from earliest
date to latest date, so these dates: 05/09/13 06/01/13 09/07/13
would be arranged into this order: 06/01/13 09/07/13 05/09/13
Ascending order is also used for putting words into alphabetical order, from A to Z,
so these words: aardvark squirrel kangaroo marmot
would be arranged in this order: aardvark kangaroo marmot squirrel
Children might also be asked to order numbers, dates or words in descending order.
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What are the commutative, associative
and distributive properties?
The commutative, associative and distributive properties or laws underpin
algebra and are first introduced to children, in very broad terms, in the
primary-school years. We explain how your child will start to understand the
basics of higher maths in KS1 and KS2.
The commutative, associative and distributive property are used in algebra to help
us solve number problems.
The commutative property explained for parents
The word ‘commutative’ comes from ‘commute’ or ‘move around’, so the
commutative property refers to being able to move numbers around within
number sentences.
For example: 2 + 3 gives the answer 5, and if we move the numbers around to
make 3 + 2, we still get the answer 5. Equally, with multiplication: 6 x 4 = 24,
just as 4 x 6 = 24.
In algebra we would write the commutative property as:
• a + b  =  b + a
• a × b  =  b × a
The commutative property applies to addition and multiplication, but not to subtraction
or division.
Primary-school children are extremely unlikely to hear the words ‘commutative
property’, but children in Year 2 will be taught that addition of numbers can be done
in any order, but subtraction of numbers cannot.
The associative property explained for parents
The associative property says that when we add or multiply numbers it doesn’t matter
how we group them.
This rule applies to numbers that are grouped within brackets, for example:
2 + (3 + 4) or 5 x (2 x 3).
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We put calculations in brackets when we want someone to do that particular
calculation first. However, when it comes to a group of numbers that need to be
added, it does not matter where the brackets go, the answer will still be the same.
Equally, with a group of numbers that need to be multiplied, the answer will be the
same regardless of how the numbers are grouped.
In algebra we write the associative property as:
• (a + b) + c  =  a + (b + c)
• (a × b) × c  =  a × (b × c)
The associative property applies to addition and multiplication, but not to subtraction
or division.
It is unlikely that children will hear the term ‘associative property’ at primary school,
but they may be asked to solve a problem, such as the following, where the rule is
applied:
Three friends have collected pine cones and are collecting them in a container.
Mary and Paul each collect 20 pine cones. John adds another 15 to the collection.
How many are there altogether?
When solving the word problem above, (20 + 20) + 15 = 20 + (20 + 15)
The distributive property explained for parents
This is the rule that says that multiplication distributes over addition.
For example: if we want to carry out the following multiplication 2(5 +3), it means that
we are working out what 2 lots of 5 are, plus 2 lots of 3, so the 2x can be ‘distributed’
across the 5 + 3, into 2 x 5 and 2 x 3. This can be written as the following formula:
• a × (b + c)  =  a × b  +  a × c
Again, the term ‘distributive property’ will not be explicitly referred to at primary
school, however, children may be asked to solve a problem similar to the following:
There are 25 children in Birch Class and 28 children in Chestnut Class. Each child
in both classes needs to bring a pair of gloves to school on Monday. How many
individual gloves will be brought in altogether?
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Here, the child would need to realise that they can either work this out as:
• 25 + 28 = 53
• 2 x 53 = 106
Or they could calculate:
• 2 x 25 = 50
• 2 x 28 = 56
• 50 + 56 = 106
How algebra is taught in KS2
Children will start to learn algebra in Year 6, when they will learn about how to use
simple formulae and find missing numbers in equations.
It is not stated in the national curriculum that KS2 children need to learn about
the use of brackets in calculations. It is possible, however, that more able Year 6
children will be introduced to the use of brackets; the rules about the order in which
to complete calculations are taught as BODMAS (Brackets, Other / Indices, Division,
Multiplication, Addition and Subtraction).

commutative property associative property
distributive property commutative property
associative property distributive property
commutative property associative property
distributive property commutative property
associative property distributive property
commutative property associative property
distributive property commutative property
associative property distributive property
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Average
We explain what the term average means in maths, how to find the average
of a set of data (and how children are taught to do it in primary school), and
what a mean average is.

In maths, the average value in a set of numbers is the middle value, calculated by
dividing the total of all the values by the number of values.
When we need to find the average of a set of data, we add up all the values and
then divide this total by the number of values.
Finding the average: the process explained step by step
Here is an example:
This is the amount Mrs Mansell has spent on food shopping in the last month:
Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

£67		

£92		

£52		

£38		

£73		

£86

To find out the average amount Mrs Mansell spends on food every week:
• Add up all the values: 67 + 92 + 52 + 38 + 73 + 86 = 408
• We would then divide 408 by the number of values (6) using short division. This
would give us the answer 68. We therefore know that Mrs Mansell’s average spend
was £68.
This can also be called finding the ‘mean average’ of a set of data and is learnt
by children in Year 6. In the “old” (pre-2014) national curriculum children were taught
how to find the mode, range and median of a number of values. Since September
2015, children in Y6 have only been required to learn about the mean average.
This rule applies to numbers that are grouped within brackets, for example: 2 + (3 +
4) or 5 x (2 x 3).
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A simpler problem that could be solved mentally could be:
Keiran wrote down the score he got for his spelling test for the first six weeks of term:
Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

8		6		9		8		10		7

Here, the total is 48, which can then be divided mentally by 6 to make an average
score of 8.
It is important for children to understand why we would take the trouble to find an
average value. Finding an average gives us an idea as to an overall behaviour
or trend – Mrs Mansell’s average spend on shopping gives us an idea as to whether
she usually spends a lot or a little money and Keiran’s average spelling score gives
us an idea as to how good he usually is at spelling. If we were given just one value
to judge Mrs Mansell or Keiran by, this might not be representative of their overall
behaviour.

average
average
average
average
average

average
average
average
average
average
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Axes
We explain what axes are and how your child will be taught to use axes on
pictograms, bar charts and graphs.

Axes are the horizontal and vertical lines used to frame a graph or chart:

Using axes in diagrams and to plot coordinates
Children start looking at pictograms and bar charts in Key Stage 1. They will not be
expected to name axes or understand what they are at this stage.
In Year 3, they will start to construct their own bar charts and pictograms. Some
children will be given ready-drawn and labelled axes and more able children will just
be given squared paper and asked to draw their chart from scratch.
In Year 4 children learn to read and plot coordinates on a grid with an x axis and
a y axis.
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As children move into upper Key Stage 2, they will be required to draw and label their
own axes. For example, they may have collected the following information:
Time		

Length of my shadow / cm

9am		

320

10.30am

190

12 noon

70

1.30pm

150

3pm		

205

• Faced with a squared A4 sheet of paper, they will need to think about whether it is
best to have the paper landscape or portrait.
• They will need to draw their axes, making sure to leave plenty of space at the
bottom and left-hand side for labelling.
• They will need to be aware that whenever time is involved, it goes along the
horizontal axis.
• Since the times above are spaced evenly, they will need to space their five
markings for each time evenly, making sure that they spread out the length of the
horizontal axis so the graph is not too cramped.
• Before labelling the vertical axis, they will need to think about the highest value in
the right hand column of their table. The highest value is 320cm, so it may be a good
idea to mark the axis so it goes up to 350cm.
• The tricky bit is deciding what number to count up in and how they will mark these
values on. Say their vertical axis is 15 squares high. They may decide to count up in
50s. Since there will be seven jumps from 0 to 350, it may be a good idea to mark
each point every two lines.
Drawing up bar charts and graphs takes a lot of practice. Children may need plenty of
support before they can do this on their own.
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Bar chart
We explain what a bar chart is and how children are taught to interpret a
bar chart, draw their own bar charts on grid paper and on a computer, and
produce bar charts with grouped discrete data.

A bar chart displays information (data) by using rectangular bars of different
heights.
A bar chart has a vertical axis with numbers on it, and a horizontal axis showing
values of something that has been investigated.
12
11
10
9
8
7
6
5
4
3
2
1
0

Vanilla

Strawberry

Chocolate

Mint

Toffee

Using bar charts to record data in primary school
As part of teaching data handling, teachers will usually ask children to investigate
something by asking the other children in their class about it. This could be a favourite
fruit, cake, animal or country. Older children may be asked to investigate opinions
about something, for example school dinners or school uniform. Children then record
the information they find using a tally chart.
Pictograms are used in Key Stage 1 to introduce children to bar charts.
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The next step is for children to colour in blocks on a ready-made axis to show
information they’ve gathered:

11
10
9
8
7
6
5
4
3
2
1
0

Apple

Banana

Orange

Pear

Grapes

Other

In Key Stage 2 children will start to produce their own bar charts on squared
paper.
• First they need to think about what is going to go on each axis.
• They then need to look at their numbers and make sure their vertical axis goes up
as high as the biggest number.
• They need to work out whether the numbers on the vertical axis are going to go up
in 2s, 5s or 10s and position the numbers correctly.
• They then need to work out how wide each bar needs to be. (It is very important
that bars are drawn all the same width.)
Children need to be able to interpret bar charts by answering various questions.
Example questions might be:
How many more children liked bananas than oranges?
Which was the least popular fruit?
How many children were asked altogether?
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They also need to be able to produce bar charts on a computer. Usually, teachers
will dedicate a few ICT lessons to showing children how to produce bar charts relating
to information gathered in a maths lesson.
Later on in Key Stage 2, children need to start producing bar charts with grouped
discrete data.
This bar chart was drawn up after a class of Year 6 children recorded data on
the heights of everyone in the class. Instead of having a bar for every single
measurement, they instead grouped the measurements. Children in Year 6 would
need to be able to understand this bar chart and also be able to gather and present
data in a similar way.

Children may be asked questions similar to the following about a bar chart like this
one:
Kathleen is 142cm tall. She said: ‘I am in the most common height range in the class.’
Is she correct?
Robert is 132cm tall. He said ‘I am the shortest child in the class.’ Is he correct?
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Bar model
The bar model method is a key part of the Singapore maths mastery
approach now being taught in primary schools. Mastery expert Kate Moore
from Maths – No Problem! explains the thinking behind the method and
how you can support your child’s learning at home.
Bar modelling is part of the concrete > pictorial > abstract (CPA) sequence when
teaching certain maths topics. The process starts with using real-world, tangible
representations before moving onto showing the problem using pictorial diagrams,
and then introducing the abstract algorithms and notations (such as the +, -, x
and / symbols).
What is a bar model?
The bar model method is pictorial, and develops from children handling actual objects
to drawing pictures and then drawing boxes, each of which represents an individual
unit, to represent objects. Eventually, they will no longer need to draw all the boxes;
instead, they just draw one long bar and label it with a number.

A child might be given the following problem:
Sam bakes 20 cookies. If he gives away 8 cookies, how many would he have left?
In the concrete stage, children might use actual cookies (or, in a lesson, multi-link
cubes like Numicon or counters to represent them!) to solve the problem.
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In the pictorial stage, instead of physical objects they use drawings to represent
each cookie (they might draw cookies, blocks, counters or dots to represent them).
In the abstract stage, they are able to solve the problem using conventional
mathematical notation: 20 - 8 = 12, writing out a number sentence.
Solving a problem using the bar modeling method
To solve a problem like the one above using the bar method, children draw one short
bar representing the eight cookies alongside a longer bar representing the remaining
(twelve) cookies.
The bars don’t need to be precisely measured, but they do need to be proportional,

When is the bar model method introduced to children?
Children who are following the Asian maths mastery method are taught the
foundation of bar models, for example using linking cubes, in Year 1.
In Year 2 children might use the bar model method as a visual way of solving
calculations for addition, subtraction, multiplication and division. They are
particularly useful when solving multi-step problems involving missing numbers.
Bar modelling is not a ‘quick fix’ tool and will only work if the pupil has a good
understanding of key concepts. It’s also important that children set out the bars
correctly. If pupils are messy with the bar model or use the wrong model for a
problem, this can prevent them from seeing how to solve the problem.
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Maths – No Problem! provide textbooks, teaching resources
and professional development for UK schools.

so children can see the difference between them and the numbers they represent.

Block graph
Block graphs are the first step in data handling and your KS1 child will
learn to draw them, read them and use them to record information. We
explain what you need to know about block diagrams and how they’re used
in the classroom.

In KS1 children find out information and learn to present it in a block graph (or block
diagram) where types of items are shown on the x axis (horizontal), number of
items are shown on the y axis (vertical) and one block represents one item.
For example, they might be asked to carry out a traffic survey, where they have to
keep a tally of all the cars, bikes, lorries, buses and motorbikes that they see on the
road going past the school.

Vehicles on the road

Number of vehicles

Car
Bike
Lorry
Bus
Motorbike

They will then be given a chart made up of squares with number on the left-hand side
and the names of the vehicles along the bottom. They will need to look at the tally
they have taken and then colour the correct number of squares for each vehicle so
that their finished block diagram looks like this:
More able children may just be given the
squares and then asked to label the numbers
and names of vehicles themselves.

5
4
3
2
1

ca

r

bik lor bu m
ry s oto
e
rb

ike
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How are block diagrams used in the classroom?
The whole class may be asked these types of questions about a block diagram:
• 1. Which vehicle did you see the most?
• 2. Which vehicle did you see the least?
• 3. How many more cars than lorries did you see?
• 4. How many vehicles did you see altogether?
The teacher may also discuss with them the difference between presenting their
information as a tally and as a block diagram. They may talk about which is the better
representation of the data and why.
Graduating from block graphs to bar charts
Working with block graphs is the foundation for learning about bar charts. It helps
to familiarise children with the concept of numbers on the vertical axis and labels on
the horizontal axis.
When drawing a bar chart, children will need to think about how wide the bars are
and whether they are going to have gaps between each bar. A block diagram is
easier, as it just involves colouring, but introduces children very early on to a visual
portrayal of the information they have gathered.
Block diagrams may be used as part of cross-curricular learning, for example:
the children may have a geography lesson about traffic where they take the tally,
then use their maths lesson to draw up the block diagram, then have a literacy lesson
where they write a recount of the investigation they have carried out.
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BODMAS
We explain the concept of BODMAS, used to help Year 6 pupils remember
what order mathematical calculations should be completed in, and offer
examples of how children will be taught to use this mnemonic in the
classroom.

BODMAS is an acronym or mnemonic used to help pupils remember the correct
order to complete mathematical calculations in (this is called ‘order of operations’).
Other menmonics children learn in primary school are the rhyme ‘Richard of York
Gave Battle in Vain’ (to help remember the colours of the rainbow) and ‘Naughty
Elephants Squirt Water’ (to help remember the order of the compass points).
What does BODMAS mean?
Each letter stands for a mathematical operation.

BODMAS
Brackets

Addition or
Subtraction

Orders

Division or Multiplication
Brackets 		

(

)

Orders/Others
Orders are square roots or indices (sometimes called powers
or exponents, square numbers and cube numbers). For example, 2³: the little 3
means that you multiply the number 3 times, 2 x 2 x 2 = 8. A square root is the
inverse of a square number, so √25, the square root of 25, is 5 because 5 x 5 or 5²
equals 25.
Division: ÷ 		

Splitting into equal groups or parts

Multiplication: x

Groups of

Addition: + 		

The total of numbers together

Subtraction: -

To take away numbers from other numbers
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When you complete a mathematical number sentence involving several different
operations, BODMAS helps you to know which order to complete them in.
Anything in Brackets should be completed first, then the Orders, followed by any
Division or Multiplication and finally Addition or Subtraction.
Division and multiplication have been grouped together as they are of the same level;
this means that if you have a calculation involving division and multiplication then
you complete them as they appear from left to right. This is the same for addition and
subtraction; they are completed as they appear from left to right.
Another way of looking at it:

B Brackets
Complete anything in brackets first

O Orders (Indices, powers, square roots)
Next do any orders/indices

DM Division or Multiplication
Then division or multiplication. (NB: If you have a
calculation involving division and multiplication,
complete them as they appear from left to right.)

AS Addition and Subtraction
Finally addition or subtraction (NB: If you have
a calculation involving addition and subtraction,
complete them as they appear from left to right.)
For example:
Calculation Order of completion						Answer
3 x (7-3) =

Complete the subtraction first because it is in brackets

3 x 4 =12

2 + 3² =

Complete the power first 3² = 3 x 3 = 9 then the addition

2 + 9 = 11

3 x 10 ÷ 2 =

Multiplication and division have the same level of order
so complete from left to right

30 ÷ 2 = 15

Addition and subtraction have the same level of order
so complete from left to right

4+5=9

Complete the multiplication first and then the subtraction

30 – 10 = 20

6–2+5=

30 – 2 x 5 =
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When will children be expected to know what BODMAS means and use it?
Children should be taught the order of operations using all four operations in Year 6,
though more able children may be introduced to this concept earlier.
How is BODMAS taught in primary school?
Children will be introduced to the meaning of BODMAS; the teacher will model and
talk through examples and then give the children calculations to practise to help them
learn and remember the order of operations, applying BODMAS.
Although BODMAS is the most common term it is sometimes also referred to
as BIDMAS. In this case the I means Indices which is simply another word for ‘order’
or ‘other’ and the concept is exactly the same.
Most calculators and computers are programmed to complete calculations according
to BODMAS, however some very basic calculators may simply calculate in the order
the calculations are entered.

BODMAS BODMAS
BODMAS BODMAS
BODMAS BODMAS
BODMAS BODMAS
BODMAS BODMAS
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Bridging through 10
You probably “bridge through 10” without even realising it when you’re
adding up numbers in your head. We explain how this method will be
presented to your child in the classroom and how you can help them
practise at home.

‘Bridging through ten’ is a method that many people use (possibly without realising
it!) to add numbers mentally. For example:

9+6=

To add these numbers mentally, we can take 1 from the 6 to take the 9 up to 10, and
then add the remaining 5 to get the answer, 15:

The bridging through 10 mental maths strategy can also be used to add a one-digit
number to a two-digit number, for example:

28 + 4 =
Here, we take 2 from the 4 to take the 28 up to 30, then add the other 2 to get the
answer, 32:
•
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This method relies on children knowing their number bonds to 10 (1 + 9 / 2 + 8 / 3 + 7
/ 4 + 6 / 5 + 5), therefore it is important that a teacher is confident that the whole class
know their number bonds to ten off-by-heart before teaching this method. Children
also need to be able to mentally add a number ending in 0 and a single-digit number
(that is, they need to know, for example, that 10 + 6 = 16 and work this out without
having to use their fingers).
The point of teaching the bridging through 10 method is that it will help children to
add numbers mentally. It is quite possible that you (the adult) already use this method
without having been taught it, because it is a quick and efficient way of adding
numbers without having to count on your fingers!
Teachers will most likely teach the bridging through 10 method by giving a
demonstration on the board, and then by giving the children a worksheet with
number lines already drawn for them on which to work out their sums.
When are children taught the bridging through 10 method?
It is possible this method would be taught in Year 2, but it is more likely to be taught
in Year 3. The method is not compulsory under the current (2014) curriculum, but
teachers often teach it to help children speed up their mental maths skills.
Bridging through 10 (or 100, or 1000) can also be used for larger numbers, for
example:

90 + 50 =

Now we have to bridge through 100:

If your child finds the bridging through 10 method useful when they’re adding,
practise together to help them build confidence and speed.
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Bus stop method
We explain what the bus stop method for division or short division is and
why this is a quick and efficient method for working out division with larger
numbers.
Once a child has mastered division by chunking, they will often be shown the quicker
‘bus stop’ method. (This is also known as short-hand division or short division.)
How do you do short division or the bus stop method?
Here’s a step-by-step guide to the bus stop method:

362 ÷ 7 =
5 1 r5
7

1

3 6 2

362 ÷ 7 = 51 r5
• I start by thinking about whether 7 will go into 3.
• It doesn’t, so I think about whether 7 will go into 36. It goes 5 times to make 35.
I put the 5 over the 6.
• There is a remainder of 1, so this 1 goes next to the 2 to make 12.
• I know that 7 goes into 12 once and there is a remainder of 5, so I write 1 over
the 2 and put ‘R 5’ at the end.
The bus stop method can also be used to divide three-digit numbers by two-digit
numbers:

547 ÷ 23 =
2 3 r18
8

23 5 4 7
547 ÷ 23 = 23 r18
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• I start by working out how many times 23 will go into 54. It goes in twice, so I
put 2 above the 4.
• There is a remainder of 8, which I put next to the 7.
• I now think about how many times 23 goes into 87.
• It goes in 3 times with a remainder of 18, so I put 3 over the 7 and then write
‘R 18’ at the end.
The bus stop method is a very quick and efficient technique for working out division
with larger numbers, however teachers tend to teach children chunking before they
use this method.
Chunking helps children to be properly aware of multiplication being the
inverse of division and about how many times a number will ‘go’ into another.
They need to use their estimating skills when using this method and take educated
guesses as to how to proceed. Once they have mastered this, it is then appropriate
for them to go onto the quicker bus stop method.
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Capacity
We explain what capacity means and how children are taught to understand
the concept in KS1 and learn about the relationship between millilitres and
litres, and in KS2 use decimal notation to record the capacity of water and
convert between units of measurement.

Capacity is the total amount of fluid that can be contained in a container. It is
the word we use when we are measuring liquids. We might say: ‘What is the capacity
of the liquid in that cup?’ to which an answer would be given in millilitres.
Measuring capacity in KS1 and KS2
Children start learning about capacity in Key Stage 1, where they might be asked to
work out how many cupfuls of water will fit in an empty jug. In Year 2 they will start to
talk about millilitres and litres and would be shown what a litre of water looks like.
They also learn that a litre of water can look different depending on the container
it is put in. They will be asked to measure amounts of water in millilitres, using a
measuring jug or cylinder.
In Year 3 children start to learn about the relationship between millilitres
and litres. They are taught that there are 1000ml in one litre. They are also given
activities to do, involving measuring amounts of water in a measuring jug in millilitres.
They might be given a picture of a measuring jug where the water is shown to be
halfway between the 100ml and 200ml marks and asked to say how much water
is in the jug. Children in Year 3 are also given capacity problems to solve involving
comparing, adding and subtracting measurements of liquid.
In Year 4 children start to be taught about using decimal notation to record
capacity (for example, 1.2 litres and 0.6 litres). They need to be able to work out how
much water was in a measuring jug (or picture of a measuring jug) even if the scale is
partially numbered. They will be asked to convert between different units of measure
(for example: know that 3.4 litres is 3400ml and 700ml is 0.7 litres).
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In Year 5 children continue to convert measures. They will have to interpret a
reading that lies between two unnumbered divisions on a scale, for example they
would need to work out that this arrow is pointing at 800ml:

1 litre

0

They will also use all four operations (+ - x ÷) to carry out capacity problem-solving,
for example:
I have 2 litres of water. I need to divide it into 5 smaller jugs equally. How much
water in ml will be in each of the five small jugs?
For this question, a child would need to know that 2 litres is the same as 2000ml.
They would then need to divide 2000 by 5 to make 400ml.
They will also begin to use approximate equivalences between litres and pints.
In Year 6 children are expected to know how to convert between units using
decimals to three places, for example: they would need to change 3.69 litres to
3690ml, or 9270ml to 9.27 litres, or 8.392 kilograms to 8392 grams.They continue
to read scales to work out the capacity of certain amounts of liquid, but they start to
have to make approximate measurements using their existing knowledge of capacity.
They may have to compare readings on different scales, for example, being able
to see which of these containers contains the most water:
For the measuring jug on the left, they would need to work out that
each division represents 250ml, therefore there is
500ml of water in the jug. For the measuring jug
on the right, they would need to work out that each

1 litre

division represents 200ml, therefore there is 800ml
of water in the jug.
0

PAGE 44

Cardinal and ordinal numbers
Reception and KS1 children all learn cardinal and ordinal numbers. We
explain how your child will be taught to count and sequence numbers
correctly and suggest practical, fun activities you can try at home to
support your child’s early mathematical learning.

Cardinal numbers are used to count a set of objects and tell us about quantity.
We use cardinal numbers when we’re counting how many buttons are in a jar or how
many children are on the playground: one, two, three, four, five, etc.
Cardinal numbers are whole numbers and refer to a set of objects, therefore do
not include decimals or negative numbers. They are used to answer questions such
as ‘How many pencils are there?’ and relate to concrete or real-life items and objects.
Cardinal numbers are sometimes referred to as ‘counting numbers’ as they are used
to count sets of objects.
What are ordinal numbers?
Ordinal numbers tell us an item’s position in a list, for example: first, second,
third, fourth, etc.
We use ordinal numbers to order and position items and numbers, perhaps to say
which position someone came in a race or to recite numbers or place numbers on a
number line / time line.
Dates are another example of ordinal numbers as they tell us when something
happened (for example on March 1st). Ordinal numbers are used to label items (for
example the pages in a book).
Cardinal and ordinal numbers in primary school
Cardinal numbers and ordinal numbers are both used in everyday life situations.
Both concepts are taught alongside each other and usually not explicitly
differentiated. In Reception children will begin using numbers (0-10)
• to count sets of objects (cardinal)
• to recite numbers in order (ordinal)
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• to position or order events such as who came first in a race (ordinal).
In Year 1 children will continue to use cardinal and ordinal numbers 0-20.
In Year 2 children will use cardinal and ordinal numbers 0-100.
How cardinal and ordinal numbers are taught in the classroom
In Reception children will begin to learn to count / recite numbers through the use of
nursery rhymes (one, two, three, four, five; once I caught a fish alive) and games
(What’s the time Mr. Wolf?) and using digit cards or visual number lines. They will be
taught to count sets of objects through child-led play and teacher-focused activities
such as counting plastic dinosaurs, counting the number of children in the book
corner, counting leaves, etc.
They will learn to use ordinal numbers by positioning numbers in order and
completing activities such as ordering large foam numbers, drawing the
numbers in order in chalk outside or jumping along a physical number line as
they say the numbers. They may also use computer games to order numbers.
In KS1 children will continue to develop their knowledge of cardinal and ordinal
numbers through a range of activities. They will start to use number lines, hundred
squares and bead strings to order numbers and recite them.
Teachers’ tips and tricks to help with cardinal and ordinal numbers
At home with Reception / Y1 children you can:
• Provide objects to count such as plastic dinosaurs, beads, buttons, etc. (cardinal
numbers practice)
• Match sets of objects to digit cards / foam numbers, for example putting three
beads by the number 3 (cardinal numbers practice)
• Sing number songs with your child such as Five little ducks, Ten green bottles,
Five currant buns, One, two, three four five, once I caught a fish alive (ordinal
numbers practice)
• Use vocabulary to order and position events like races (ordinal numbers practice)
• Put numbers in order using digit cards, foam numbers or writing them in chalk
(ordinal numbers practice)
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Carroll diagram
We explain what a Carroll diagram is and how primary-school children are
taught to use a Carroll diagram to sort data, such as a group of objects or
numbers, methodically.
A Carroll diagram is used to organise data and group it according to whether
it fits certain criteria.
In Key Stage 1 children begin to be taught about sorting and teachers may ask a child
to sort a group of objects into two groups according to a given criteria. For example:
children may be given a box of shapes and asked to sort them into two groups:
‘Shapes with curved sides’ and ‘Shapes with straight sides’. Alternatively, they may be
given some number cards and asked to sort them into odd and even numbers.

Has curved lines

Has straight lines

Has more than
three sides
Has three sides
or fewer than
three sides

Using Carroll diagrams to sort data
Carroll diagrams take sorting data a step further, asking children to sort objects or
numbers into four boxes. Each box has to follow two criteria. For example:
Shapes with curved
lines
Pink shapes

Blue shapes
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Shapes with
straight lines

Sometimes, Carroll diagrams involve numbers. For example, children may need to
sort the numbers 8, 22, 18, 49 and 100 into the following Carroll diagram:

8 22 18 49 100
Even numbers

Odd numbers

Numbers in the
7x table

Numbers not
in the 7x table

It is a good idea to encourage children to deal with one number at a time. For
example: look at the number 8 and then go through each of the criteria in turn to work
out which box it should go in, then cross off number 8 from the list. Next look at 22
and do the same, and so on.
Like Venn diagrams, Carroll diagrams encourage children to sort data methodically,
but also provide good revision for properties of shapes and number facts.

20		
18		

7		
21		

14		
42		

Can you put the numbers above into this Venn diagram?
7 x table

Numbers
with a 4 in
them

Now put the same numbers into this Carroll Diagram:

20		
18		

7		
21		
Even numbers

Numbers in the
5 x table

Numbers not
in the 5 x table

PAGE 48

14		
42		
Odd numbers

Chunking
We explain what chunking is and how this division technique is taught in
primary school to help your child divide large numbers.

Chunking is a method used for dividing larger numbers that cannot be divided
mentally.
Chunking is repeated subtraction of the divisor and multiples of the divisor – in
other words, working out how many groups of a number fit into another number.
The purpose of chunking is for children to be able to think about the relationship
between multiplication and division. It involves using rough estimates of how many
times a number will go into another number and then adjusting until the right answer
is found. Once these skills have been practised, teachers will often encourage
children to move onto the quicker ‘bus stop’ division method.
Here is an example of how you could divide 12 by 3 using chunking:

12 ÷ 3

12

Subtract 3:
12 - 3 = 9

-3

Subtract 3:
9-3=6

-3

Subtract 3:
6-3=3

-3

Subtract 3:
3-3=0

-3

(1 x 3)

9
(1 x 3)

6
(1 x 3)

4 groups of
3 have been
subtracted

3
(1 x 3)

0

We then count up all the times we subtracted 3, which in this example is 4 times.
We reached an answer of 0, so there is no remainder and the answer to 12 ÷ 3 is 4.
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Chunking with remainders is the next stage in children’s understanding:

Finally children begin to use division notation, writing down their chunking calculation
in this format:

Chunking can be helpful with problem-solving where the answer has a remainder,
for example:
167 people are going on a trip. They are going to travel on coaches that each hold 45
people. How many coaches will be needed?
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You could work this out doing the following:

• I thought about how many times 45 would go into 167 and thought it might go
in 4 times.
• When I multiplied 45 by 4 it made 180, which was too big.
• I then worked out 45 x 3 which equals 135.
• I had to take 135 away from 167 which left 32.
• 32 doesn’t equal another ‘set’ of 45, so the answer was 3 remainder 32.
• I then looked at the problem again and worked out that they would need
3 coaches which would each contain 45 people, as well as another coach for
the remaining 32 people.
As part of the new national curriculum introduced in September 2014 teachers have
re-introduced the long division method as the recommended way to divide large
numbers, so children will probably move on from chunking to use long division in
Years 5 and 6.
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Circle
By the end of KS2 children are expected to be able to identify the parts of
a circle (circumference, radius and diameter) and begin to use formulae to
calculate a circle’s perimeter and area. We explain what parents need to
know about this aspect of primary-school geometry.

A circle is a 2D curved shape, every point of which is the same distance from a
fixed point in the centre.

When do children learn about circles in primary school?
Children begin learning about 2D shapes in Year 1, where they learn to recognise
and name circles, triangles, squares and rectangles.
They may also discuss the properties of different shapes, for example the fact that
circles have curved sides and triangles have straight sides.
In Year 2, children start to look at 3D shapes and will be asked to recognise 2D
shapes on these. For example, they will be asked to say how many circular faces
they can see on a cylinder (there are two):

e
fac
r
la

u

circ

circular face
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At the end of KS2, in Year 6, children will be asked to illustrate and name parts of
circles, including radius, diameter and circumference.

What is the circumference of a circle?
The circumference is the measurement all the way around the outside edge
of a circle.
What is the radius of a circle?
The radius is the distance from the centre of the circle to the edge of the circle.
What is the diameter of a circle?
The diameter is the straight line going through the centre of a circle,
connecting two points on the circumference.
Y6 children may be given various circles and asked to measure their circumference
(using string), radius and diameter.
They will learn that the diameter of a circle is twice the radius and may be
introduced to the formulae to help them calculate the circumference of a circle
(2 x π x r) and the area of a circle (π x r²).
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Clockwise and anti-clockwise
We explain what clockwise and anti-clockwise means and give examples of
typical exercises your primary-school child might be presented with to test
their understanding of rotation.
When something moves in a clockwise direction, it is moving in the same direction
as the hands on a clock:

When something moves in an anti-clockwise direction, it is moving in the opposite
direction:

The language of direction in primary school
Children start learning the language of direction in Year 1, when they talk about
whole, half, quarter and three-quarter turns.
By the end of Year 2, they should be able to talk about these turns, but to explain
which direction they are going in, clockwise or anti-clockwise. During Year 2,
children will also learn to tell the time to the quarter hour, so they should be aware
of the direction the hands on the clock move in.
Teachers will help children practise directional language by:
• getting them to stand up and make quarter, half and whole turns in either a
clockwise or an anti-clockwise direction
• putting the children into pairs and asking them to give each other directions
• giving the children a small doll or figurine and suggesting activities in which the
doll has to be moved in a certain way.
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Learning about quarter, half and whole turns is the foundation for learning about
angles, a concept which is built on gradually, year after year.
In Year 3, children will need to recognise right angles and to know that two
right angles make a half turn, three make three-quarters of a turn and four a
complete turn.
In Year 4, children need to know about acute and obtuse angles.
In Year 5, children start using a protractor to measure acute, obtuse and reflex
angles. Throughout this time, they will still need to be aware of turning either
clockwise or anti-clockwise. Children also need to calculate angles around a point, on
a straight line and within 90°.
Children who are in Year 6 need to rotate shapes through 90˚ or 180˚ either
clockwise or anti-clockwise. They will need to use a protractor to measure and
draw angles and calculate angles in a triangle or around a point. An example question
they might come across is:
Rotate this shape 90˚ clockwise about the vertex marked in red:

The shape would need to be rotated so that it was in this new position (light orange):
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Another example question could be:
Rotate this shape 180˚ anti-clockwise about the vertex marked in blue.

This (light) purple shape shows where the rectangle would be after this rotation.

These exercises show how it is important for children to be made familiar with
clockwise and anti-clockwise turns throughout their time at primary school. Often
children will find visualising the shapes difficult, so teachers may cut out shapes for
them so that they can physically move them around.
Year 6 children also need to find unknown angles in triangles, quadrilaterals and
regular polygons.
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Coordinates
We explain what coordinates are and how children are taught to read and
plot coordinates on a grid.

Coordinates are numbers which determine the position of a point or a shape in
a particular space (a map or a graph).
In primary school children are taught Cartesian coordinates, which they are
introduced to in Year 4. Points are marked by how far along they are on the x axis
(the horizontal axis) and how far up they are on the y axis (the vertical axis).
Children will be shown a grid like the following, with numbers along the x axis
and the y axis:

10
9
8
7
6
5
4
3
2
1
0

0 1 2 3 4 5 6 7 8 9 10

The coordinates of the left-hand corner of this triangle are (1, 3).
How to read and plot coordinates
Coordinates are always written in brackets, with the two numbers separated by a
comma. Coordinates are ordered pairs of numbers; the first number number
indicates the point on the x axis and the second the point on the y axis.
When reading or plotting coordinates you always go across first and then up (a good
way to remember this is: ‘across the landing and up the stairs’).
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Children start to learn about co-ordinates in Year 5.
For example: they might be shown the triangle on the previous page and asked to
write the three coordinates for the three vertices of the triangle. This would constitute
reading coordinates. They might then be given a blank grid and asked to plot the
following coordinates: (1, 1) (4, 1) (1, 3) and (4, 3) then join up the points to make a
shape (which in this case would be a rectangle).
In Year 6, children learn to draw, locate and complete shapes that meet given
properties. For example:
10
9
8
7

Here is one side of a square drawn on a coordinate grid.
The square has a vertex at (5, 2).

6
5
4
3
2
1
0

Can you draw the other three sides of the square on the
grid? Use a ruler.

0 1 2 3 4 5 6 7 8 9 10

The square’s coordinates are (3, 3), (5, 2), (6, 4) and (4, 5).
They might also be asked to reflect, rotate or translate a shape on a coordinates grid
and then give the coordinates of the new shape they have drawn.
In Year 5 or 6, a child might be given a shape that has some coordinates marked on,
but where the coordinates grid is not marked. They would then need to work out the
coordinates of the unmarked vertex of the shape, for example:
10
9
8
7
6
5
4
3
2
1
0

(8, 6)

(3, 2)

(8, 2)

0 1 2 3 4 5 6 7 8 9 10
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In this case the unmarked coordinates are (3, 6).
In Year 6, children are sometimes asked to work out coordinates in all four quadrants.
This means they have to think about negative and positive numbers. For example:
y
7
6
5
4
3
2
1

-7

-6

-5

-4

-3

-2

-1

0
-1
-2
-3
-4
-5
-6
-7
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x
1

2

3

4

5

6

7

Column method
We explain what the column method is, how it is set out and why it is an
efficient method for working out addition and subtraction.
Column method of addition and subtraction is the method where numbers are
‘carried’ and ‘borrowed’. It is set out like this:
Column addition:			

3 8

9 3

Column subtraction:

+

6

7 12
5 6
1 6

1 3 1
1

This is a quick and efficient method for working out addition and subtraction, but the
downside is that a child could use this method without having any awareness of place
value (that is: they would not understand that the 3 in the above number is not 3, but
in fact 30). It also means that they are not learning to add and subtract multiples of
10 or 100 (for example: 30 + 90, 120 - 50 etc). In order to help children understand
these concepts, teachers often use partitioning for addition and a number line
for subtraction.

3 8

Alternatively, they may use a combination of the column
method and partitioning to add, which would look like this:
Once children are aware of place value and also
have the ability to mentally add and subtract
multiples of ten and one hundred, they would
probably be encouraged to move onto the column

9 3

1 2 0
1 1

+
add the tens first
then add the units

1 3 1

method involving ‘carrying’ numbers, as this is the quickest method.
The new 2014 curriculum suggests that children should start by adding and
subtracting three-digit numbers using the column method. They then move onto
adding and subtracting four-digit numbers in Year 4, and then more than four digits in
Year 5, always using this same method.
The column method is also used in multiplication (also referred to as the long
multiplication method).
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Complementary addition
(subtraction on a number line or
the ‘jump’ strategy)
Also known as the jump strategy or complementary addition, subtraction
on a number line is a common technique in KS1 and KS2 maths, useful for
helping children visualise that subtraction is finding the difference between
two numbers. This is how it’s taught in primary school maths.

When teaching subtraction, teachers will sometimes use a method called
‘complementary addition’ that involves putting the smaller number at the start of a
number line and then jumping up to the bigger number (another name for the method
is the ‘jump strategy’). This makes the concept of subtraction being about finding
the difference between two numbers very clear.
How to use the jump strategy for subtraction
Teachers vary on how they make the ‘jumps’ from one number to another on a
number line. Here are two different ways it can be done:

82 - 49 =
10 + 10 + 10 + 3 = 33
+10

+10

+10

59

49

69

+3

79

82 - 49 = 33

82

47 - 19 =

36

10 jumps back

35

34

33

32

31

30

28

29

9 jumps back

37

47
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47 - 19 = 28

Complementary addition can also be used for subtracting a three- or two-digit
number from a three-digit number:

Or for subtracting amounts of money:

Complementary addition is often taught in Year 3 to make it clear to children that
subtraction is about finding the difference between two numbers. It also helps them to
learn to subtract mentally as it makes very clear how many tens and units need to be
‘jumped’ to get from one number to another.
Once children have understood this concept, they often move onto column method
for subtraction. This is a quicker method, but only involves children having to subtract
units (not hundreds or thousands), which is why it is important to have practised a
more expanded method (like the partitioning method, for example) first.
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Converting into same units
We explain what the phrase ‘convert into the same units’ means, how
children are taught to convert units of measurement and techniques that
teachers use to help children master this skill.
Children learn about measuring weight, capacity (volume of liquid) and length
throughout their time at primary school.
In Year 1 they use non-standard units to compare measurements, such as measuring
length with their hand spans, weighing objects on a balance in comparison to piles
of blocks or using a certain cup to measure how many cupfuls of water make up the
capacity of another container.
In Year 2 children start to use standard units, so grams and kilograms for weight,
millilitres and litres for capacity and metres and centimetres for length.
In Year 3 children need to understand the relationship between units of
measurement, so they need to know the following:

1000g = 1 kilogram
1000ml = 1 litre
100cm = 1 metre
The knowledge then prepares them for being able to convert between units of
measurement in Year 4 and Year 5, so if they are given the measurements
1400g, 600ml and 150cm they would know how to convert these into 1.4kg,
0.6 litres and 1.5m.
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Converting between units of measurement in KS2
Children in upper Key Stage 2 will often need to solve word problems involving
measures that require them to convert one measurement so that both measurements
are in the same unit, for example:
I am 1.2m tall. My sister is 85 cm tall. How much taller am I than my sister?
Usually, a child would convert 1.2m to 120 cm and then would easily be able to work
out the difference between 85cm and 120cm (which is 35cm).
In Year 6, children need to convert between units using decimals to three places,
so they may come across a problem like the following:
I have 2.45 litres of orange juice. I pour 500ml out and drink it. How much do I
have left?
To work this out, it is likely a child would need to convert 2.45 litres to 2450ml, then
subtract 500ml from this to make 1950ml.
In Year 6 children might also be asked to convert between imperial and metric
units of measurement.
Children need a lot of practice with converting units of measurement. There can
be some confusion over the fact that grams and millilitres deal in thousands and
centimetres deal in hundreds. It is a really good idea for children to become confident
with how many millilitres, grams and centimetres are in a litre, kilogram and metre in

500ml
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ORANGE JUICE

330ml

ORANGE JUICE

ORANGE JUICE

Year 4. (This may need lots of testing, little and often!)

750ml

Cube numbers
We explain what cube numbers are and how the concept builds on prior
knowledge of square numbers.
A cube number is a number that is the product of three numbers which are the same.
In other words, if you multiply a number by itself and then by itself again, the
result is a cube number.
This diagram makes this concept clearer:

13 = 1 x 1 x 1 = 1
23 = 2 x 2 x 2 = 8
33 = 3 x 3 x 3 = 27
43 = 4 x 4 x 4 = 64
Cube numbers can be represented visually as 3D cubes of single, unit cubes. To
write the mathematical formula for cube numbers we add a small 3 next to and
above the number, for example: 2³.
Cube numbers in primary school
Children start to learn about square numbers in Year 5. This learning is then
consolidated in Year 6, when children are expected to know the notation for both
square numbers (²) and cube numbers (³).
They may be given the above diagram and asked to work out what the next three
cube numbers are. In this case, they would be expected to realise that the next
cube number is the result of 5 x 5 x 5, which is 125. The one after that would be
6 x 6 x 6 = 216.
Often in 11+ tests and secondary entrance exams, children are given a sequence
of numbers like those above, and required to work out what the pattern is and
how to continue it.
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Data handling
From pictograms to line graphs, children learn a lot about collecting,
organising and presenting data in primary school maths. We explain how
data handling is taught in KS1 and KS2 and how you can help your child
get to grips with basic statistics at home.

Data handling at primary school means gathering and recording information and
then presenting it in a way that is meaningful to others. It is now referred to as
‘statistics’ under the new 2014 curriculum.
When do primary-school children learn about data and statistics?
Under the new curriculum, children in Year 1 do not study statistics.
In Year 2, children are shown pictograms, tally charts, block diagrams and tables.
For example, they might be shown this pictogram which shows the favourite fruits
of a group of children:
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They might be shown a tally chart like the following, used to record the favourite parts
of Christmas:

Favourite part of Christmas

Number of people

Decorating the tree
Opening presents
Playing in snow
Carols and music
Time with friends and family
Christmas food

This block diagram or graph shows what kinds of vehicles were seen on a road by
one child in the course of half an hour:
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They might be shown a table like the following which shows the favourite sports of
50 children across a year group:
Sport		

Preferences

Football

20

Rugby		

7

Cricket

10

Golf		

5

Hockey

8

How statistics is taught in KS1 maths
To help children understand the way the information is presented in each
format, they will be asked various questions, for example: ‘Which is the most
popular fruit in the class?’, ‘How many children like dogs?’, ‘How many buses were
seen in half an hour?’, ‘Which is the least popular sport in the year group?’.
A good question to test children with when they are looking at data (and one which
they tend to find quite hard at KS1 level) is: ‘How many more children like bananas
than grapes?’
Children also need to understand how to analyse information to understand
what the total number of people surveyed is. For example, when looking at the
favourite sports table above, they would need to understand that to find the total
number of children in the year goup, they would need to add up all the numbers in
the right-hand column.
The best way to get children really involved in data handling is to encourage them
to find out their own information and show them how to record this accurately,
be it in a list, table or tally chart. Teachers then demonstrate how to convert this
information into a pictogram or block diagram.
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Data handling in KS2 maths
In Year 3, children continue to use the above ways to present data, but they also
look at bar charts like the one below:

12
11
10
9
8
7
6
5
4
3
2
1
0

Vanilla

Strawberry

Chocolate

Mint

Toffee

They would then move onto collecting and recording their own information and then
presenting this in a bar chart. Children tend to find producing their own bar charts
tricky and need plenty of help to draw axes and then work out how to draw bars all of
equal width and evenly spaced.
In Year 4, children look at both discrete and continuous data.
Discrete data is information that can only take on certain values, for example
numbers of children (you can’t have half a child). Continuous data can take any
value within a range (for example: a person’s height, a cat’s weight and time taken
to get to school).
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Children in Year 4 will continue to interpret and construct bar charts, pictograms
and tables. The pictograms they look at may have one symbol representing a
number of things, for example:

Monday
Tuesday
Wednesday

= 6 cupcakes

Thursday
Friday
Saturday
Sunday
Children in Year 4 will also look at time graphs such as the following which shows
the distance a car has covered over 10 minutes:

They may be asked to discuss what happened between 6 and 8 minutes (the car did
not move, possibly stuck in traffic).
They also need to continue to solve comparison (which food is most popular?),
sum (how many children are in the class altogether?) and difference (how many
more people like hockey than tennis?) problems.
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In Year 5, children continue to solve comparison, sum and difference problems
using information presented in a line graph. They might look at a line graph like

Temperature/ degrees C

this one, which shows the changing temperature over a number of days:

20
18
16
14
12
10
8
6
4
2
Monday Tuesday Wednesday Thursday

Friday

Saturday

Sunday

Day of the week

They also have to complete, read and interpret information in tables, including
timetables, for example:

Questions they may be asked are: ‘How long does it take to get from Bradburn to
Imchester on the third train?’ or ‘Which train arrives in Norcross 20 minutes before
2pm?’
In Year 6, children are taught to interpret and construct pie charts and use these
to solve problems. For example, they might be given a table like the one on the
next page and asked to convert it into a pie chart:
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Favourite sport

Number of children

Football		 10
Hockey		5
Basketball		

20

Rounders		

5

For this, they would need to think about each of the numbers on the right and what
fraction of the total number of children each one is. Since the total number of children
is 40, this means that ¼ like football, ⅛ like hockey, ½ like basketball and ⅛ like
rounders. They would then need to think about how to split up their pie chart (using
their knowledge of the fact that a full circle is 360º, so ½ would be 180º, ¼ would be
90º and ⅛ would be 45º). The resulting pie chart would look like this:

They also need to interpret and construct line graphs. For example, they might be
asked to carry out an investigation, such as measuring the temperature each hour
throughout the day, or measuring the weight of a growing guinea pig. They would
then need to think about constructing a line graph to present this data.
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Y6 children are also required to calculate and interpret the mean as an average.
For example, they might be given the following information showing the number of
minutes of football practice a child called Steve has done each day for a week:
Day			

Number of minutes

Monday		 65
Tuesday		 35
Wednesday		

35

Thursday		 30
Friday			60
Saturday		 60
Sunday		 30

To find the mean average number of minutes of football practice Steve has
done each day, you would need to add all the values in the right-hand column
together to make 315, then divide this number by 7 (which is the number of
days) to make 45. Therefore, Steve has done an average of 45 minutes of football
practice a day.
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Decimals
We explain what decimals are and how the concept is explained to primaryschool children, as well as how they are taught to relate decimals to money
and measurement, the equivalence between fractions and decimals,
partitioning, rounding and ordering decimals and adding, subtracting,
multiplying and dividing decimals.
A decimal is a number expressed in the scale of tens. Commonly speaking we talk
about decimals when numbers include a decimal point to represent a whole
number plus a fraction of a whole number (tenths, hundredths, etc.).
A decimal point is a point or dot used to separate the whole part of a number from
the fractional part of a number.

tens

units

13.95

hundredths (1/100)

tenths (1/10)
decimal point
Explaining decimals to children
One of the best ways to describe decimals is to show a child a blank hundred number
square or number chart and explain that this represents ‘one’:

Hundred chart

PAGE 74

Children need to know that when we talk about decimals, it is as if we were splitting
one whole up into smaller parts.
If you coloured in one of the squares in the hundred square, this would be
represented as the decimal 0.01 (which is one hundredth or 1/100).

0.01
If you coloured in ten of the squares in the above diagram (therefore colouring in
10/100 or 1/10), this would be represented by the decimal 0.1 (children may write
0.10 because they have coloured 10 squares – you need to explain that the zeros at
the end of numbers after decimal points are always knocked off).

0.1
The place value of decimal numbers can be shown in the following table:

A pictorial representation of this number is:

3.95
Learning about decimals in KS2
In Year 4, children need to understand the concept of a ‘hundredth’ and a
‘tenth’. They need to be able to write decimal equivalents of any number of tenths
and hundredths, for example: 3/10 = 0.3 and 7/100 = 0.07.
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They also need to know decimal equivalents of 1/4, 1/2 and 3/4. This diagram is a
good way of making this concept clear to them:

1 = 0.25
4

1 = 0.5
2

3 = 0.75
4

Children in Year 4 also need to know the effect of multiplying and dividing
one-digit and two-digit numbers by 10 and 100 (teachers will talk about digits
sliding to the left and right).
• 5 multiplied by 10 is 50 (the five slides one place to the left)
• 5 divided by 10 is 0.5 (the five slides one place to the right)
• 5 multiplied by 100 is 500 (the five slides two places to the left)
• 5 divided by 100 is 0.05 (the five slides two places to the right)
• Two-digit number examples: 35 ÷ 10 = 3.5, 741 ÷ 100 = 7.41
Partitioning, rounding and ordering decimals
In Year 5, children need to count from any given number in decimal steps, so
they may be given the following sequence and asked to continue it:
0.3, 0.6, 0.9, ___, ___, ___
(The next decimals would be 1.2, 1.5, 1.8 – it helps to think of counting in 3s here,
but instead of 3, 6, 9, 12, 15, 18 you are using decimal numbers.)
They also need to partition, round, compare and order decimals, for example:
Partition 8.49
(8 + 0.4 + 0.09)
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Round 7.4 to the nearest whole number
(7, because the 4 is smaller than 5, so the number gets rounded down)
Round 1.38 to one decimal place
(1.4, because the 3 is rounded up to 4 because the 8 is bigger than 5)
Put these decimals in order: 0.8, 0.14, 1.8, 0.4
(0.14, 0.4, 0.8, 1.8)
Compare these decimal numbers: which is larger, 0.9 or 0.4? Or which is bigger out
of 0.12 and 0.82?
(0.9 is larger than 0.4; 0.82 is larger than 0.12)
They may be asked to position a decimal number on a number line. For example:
Put 6.178 where you think it should go on this number line:

They also need to start calculating with decimals mentally, for example:
• What is half of 3? (1.5)
• What is double 0.34? (0.68)
• What is 0.4 x 5? (2)
• What is 4.5 + 1.2? (5.7)
• What is 8 - 3.2? (4.8)
• What is 6 divided by 1000? (0.006)
They need to learn efficient written methods for adding and subtracting decimals
with up to two places (for example: 6.29 - 3.84). They need to know and use a good
written method for multiplying a unit by a decimal (for example: 4 x 8.3).
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In Y4, children need to become more efficient in quickly converting units of
measurement, for example: 140cm = 1.4m, 2800g = 2.8kg, 3100ml = 3.1 litres.
In Year 5, children need to continue to be able to work out equivalent fractions
and decimals (for example knowing that 0.71 = 71/100). They need to learn about
thousandths and know that they are represented in the third column after the decimal
point (0.001 = one thousandth = 1/1000), be able to round decimals with two
decimal places to the nearest whole number and to one decimal place and be
able to put a set of decimals in order from smallest to largest. For example:
0.9

0.19

0.6

0.78

0.412 0.52

Here, many children get confused and think that 0.19 must be bigger than 0.9
(because 19 is bigger than 9). It is a good idea to write 0.9 as 0.90 and then explain
that the 0 gets knocked off. You could also show them a blank hundred number
square and remind them that with 0.9, nine tenths of the 100 number square (so nine
columns, each with ten squares) need to be coloured in. They may think that 0.412
is the biggest number, but remind them that because there are only 4 tenths, it is
smaller than 0.9, 0.6 and 0.52.
Decimal calculations in Year 6
In Year 6, children need to start multiplying and dividing numbers by 10, 100
and 1000 (for example: 65 ÷ 100, 5 ÷ 1000, 4.3 x 100, etc.). Again, teachers will say
that the decimal point stays in the same place, but the numbers move left or right
(depending on whether it is multiplication or division). The number of places they
move depends on the number of zeros in the number being calculated with.
Children in Year 6 need to start multiplying numbers such as 3 x 1.6 or 4 x 5.9. They
may do this either using the grid method (where numbers are partitioned and put in a
grid), or with short multiplication (where numbers are put in a column).
Learning about decimals is a long and involved process. It is a difficult concept
which children can take a while to get the hang of. This is why laying down crucial
groundwork in Year 4 is important: children need to be given many chances to order
decimals and match simple fractions to decimals (using the blank hundred number
square which they can colour in to help them). This means that they will properly
understand what a decimal is before they can go onto calculating with them in
Year 5 and 6.
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Degrees
We explain what degrees are and how children are taught to use
protractors to measure angles, as well as reviewing the different knowledge
children acquire about angles throughout KS1 and KS2.
Degrees are the unit of measurement used to measure angles. A right angle is
90˚, a straight line angle is 180˚ and a full turn is 360˚.

90

180

360

We use a protractor (also called an angle measurer) to measure degrees.
Protractors are marked from 0˚ to 180˚, from left
to right, and then have the same markings going
backwards from right to left.
Learning about angles in primary school
Children start learning the language of direction in Year 1, when they talk about
whole, half, quarter and three-quarter turns. Learning about quarter, half and whole
turns is the foundation for learning about angles, a concept which is built on gradually,
year after year.
By the end of Year 2, they should be able to talk about these turns, but explain which
direction they are going in: clockwise or anti-clockwise. During Year 2, children will
also learn to tell the time to the quarter hour, so they should be aware of the direction
in which the hands on the clock move.
In Year 3, children will need to recognise right angles and to know that two right
angles makes a half turn, three make three-quarters of turn and four a complete turn.
They need to identify whether angles are greater than or less than a right angle.
In Year 4, children need to know about acute and obtuse angles.
In Year 5, kids start using a protractor to measure acute, obtuse and reflex angles.
Children also calculate angles around a point, on a straight line and within 90°.
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In Year 6 children will need to rotate shapes through 90° or 180°. They will need to
use a protractor to measure and draw angles and calculate angles in a triangle or
around a point. They will also need to find unknown angles in triangles, quadrilaterals
and regular polygons.
By the end of KS2 children should be very confident reading a protractor when
measuring and drawing angles. It is also very important for them to be able to check
their answers by looking at the angle and deciding (just by eye) whether it is bigger or
smaller than 90˚ or 180˚.
For example, a child may measure this angle using the
wrong numbers on the protractor and think it measures 140˚
(it is common for children to look at the numbers running
from left to right when they should be looking at the
numbers running right to left).
They would need to use their knowledge of angles to look at their answer and realise
that this cannot be correct.
Calculating angles inside a triangle and around a point
When calculating angles inside a triangle, children should know that the inside
angles of a triangle always add up to 180˚. They will often be given a diagram
(not to scale) like the one on the left.
They then need to work out
180˚ minus 50˚ minus 20˚ which
equals 110˚.
When they need to calculate angles around a point, they will again be given a
diagram which is not to scale, for example:
To calculate the value of angle x they will need to remember that a full turn is
360˚. To find the answer they will need to subtract 30˚ and 50˚ and 90˚ (which is
represented by the square symbol) twice from 360˚, which equals 100˚.
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Denominator
We explain what the denominator of a fraction is and give examples of
how the concept is taught in primary-school maths, as well as explaining
fractions equivalence and the relationship between the numerator and
denominator.

The denominator is the bottom number of a fraction. So in the fraction 3/8 the
denominator is 8. In the fraction 5/6 the denominator is 6. In the fraction 3/4 it’s 4.

Learning about fractions in Year 2 and KS2
In Y2 children are taught to find one half, one quarter and three quarters of
shapes.
In Year 3 they start to write fractions correctly, using fraction notation (looking at the
diagram below, writing ‘3/6’ to express what they are seeing). At this point they will be
introduced to the concept of numerator and denominator.

It is helpful for them to see diagrams so that they are aware that the denominator
is the total number of parts.
In Years 3 and 4, children learn about fractions equivalence. Looking at a fractions
wall they will start to understand how fractions can represent the same amount,
even if they are split up into different numbers of parts, which give them different
denominators.
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1/2

1/2

1/3

1/3

1/4

1/4

1/6
1/8

1/3

1/6
1/8

1/4

1/6
1/8

1/4

1/6

1/8

1/8

1/6
1/8

1/6
1/8

1/8

1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12
In Years 4, 5 and 6 they need to relate fractions to their decimal equivalents.
To understand this, it is helpful for them to understand that decimals deal with whole
numbers being split into one hundred equal parts, so a decimal number can be
compared to a fraction with 100 as the denominator, for example: 0.41 is 41/100.

In KS2 children learn to simplify fractions by dividing the numerator and
denominator by the same number.
They may also be given a list of fractions with different denominators and be required
to convert them all so that they all have the same denominator.
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Descending order
We explain what descending order means and give examples of how the
concept might relate to numbers, decimals, fractions or amounts of money.
When numbers are put in descending order, they are ordered from largest to
smallest.
Children at primary school are usually required to order numbers from smallest to
largest (in ascending order). They are not expected to know the terms ‘ascending’ or
‘descending’, however it may be useful for them to learn these terms.
Descending order: numbers, dates and letters
It is possible a child could be asked to order numbers from largest to smallest
(descending order). This could be whole numbers, decimals, fractions or amounts
of money. For example:
Five children emptied their pockets of coins. These are the amounts of money each
one had in their pockets: 67p £1.85 99p £2.17 38p
Write these amounts of money in order, from largest to smallest.
A child would be expected to re-order the amounts of money in this order:
£2.17 £1.85 99p 67p 38p
If you are asked to put a list of dates in descending order, that would be from latest
date to earliest date, so these dates:
3rd May 2013

4th January 2013

6th December 2013

would be changed into this order:
6th December 2013

3rd May 2013

4th January 2013

Descending order is also used for putting words into alphabetical order, although
they go backwards, from Z to A, so these words:
lamb bread courgettes tomatoes
would go in this order: tomatoes lamb courgettes bread
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Diagonal
We explain what diagonal means in geometry and why it is important that
children understand this term when learning about 2D shapes in primary
school.

A diagonal is a straight line joining two nonadjacent vertices of a shape,
that is, two corners of a shape that are not next to each other.
Each of the following shapes have a diagonal line drawn on them:

It is important for children to learn this geometrical term, as the word is often included
in the definition of a shape, for example:
A kite has two angles which are the same size, and these angles are diagonally
opposite each other. (For more definitions of 2D and 3D shapes see our guide to
shape names.)

As part of their work on shapes children will also learn about horizontal, vertical,
parallel and perpendicular lines.
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Division facts
We explain what division facts are, how they are taught in primary
school, and share some fun games that you can try at home to make this
knowledge stick.
When teachers talk about division facts, they mean the division number sentences
related to times tables. Therefore: 30 ÷ 3 = 10, 27 ÷ 3 = 9 and 24 ÷ 3 = 8 are all
division facts for the three times table.
How and when do children learn division facts?
In Year 1, children learn to count in 2s, 5s and 10s. Their first introduction to
division will be sharing groups of objects into equal groups of 2, 5 or 10 (the word
‘division’ and the division symbol will most likely not be mentioned at this point).
By the end of Year 2, children are expected to know their 2, 5 and 10 times tables.
Ideally, they should have very quick recall when asked questions such as: 2 x 4, 5 x
6, 9 x 10 etc. When practising division, they will probably still be moving groups of
objects into equal groups, but teachers also explain the inverse to children, that is,
that these number sentences are related:

This can be demonstrated by an array:

Teachers would use this diagram to explain that there are 4 lots of 5 dots, or 4 x 5.
This is the same as saying there are 20 dots that can be divided into 4 groups of 5
(they could circle each row of 5 to demonstrate this).
PAGE 85

Once children have understood the concept of inverse operations, they need to
move onto learning their division facts for the 2, 5 and 10 times table. By the end of
Y2 they should have quick recall of the answers to questions such as 15 ÷ 5, 12 ÷ 2
and 70 ÷ 10. The more adept children are at knowing their times tables and related
division facts, the easier subsequent learning in multiplication and division will be.
In Year 3, children need to learn their 3, 4 and 8 times tables and corresponding
division facts. It is possible that some children in Year 3 might still be unsure about
inverse operations, so it is worth reinforcing this concept again.
By the end of Year 4, children need to know all of their times tables up to 12 x 12, and
the corresponding division facts. This means that they should enter Year 5 knowing
all their times tables, ready for more challenging work, multiplying larger numbers.
How to learn division facts
There are many ways to help children learn their division facts. Here are a few fun
ideas that teachers use and can be used at home with your child:
Division bingo – Children have to draw a grid of nine squares. The teacher will
ask them to write any numbers between 1 and 12 in the grid, making sure that they
don’t repeat any numbers. The teacher will then ask them division questions relating
to the times table they are learning at the time, for example, if they are learning the
3x table they may ask: ‘I have 9 beads which I need to divide equally into 3 bags.
How many beads will be in each bag?’ or: ‘What is 15 ÷ 3?’ Children need to work out
the answers and then cross off that number if they have it in their grid. The first child
to cross off all their numbers is the winner.
Speed grids – Children are given a grid like the following:
x

12

20

8

40

16

44

24

32

36

4
They need to look at each of the numbers in the top row and then divide each one
by 4, putting the answer in the box below it. The idea is that the teacher sets a timer
(ideally a visual one on the interactive whiteboard that everyone can see). When a
child has finished their grid, they write down their time. They then need to repeat this
activity, seeing if they are beating their own time on each go.
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Jumbled number sentences – Children need to be given 12 strips of card.
They are asked to write out each division fact for the multiplication table they are
learning, so if they are learning the 6x table, they need to write out: 6 ÷ 6 = 1,
12 ÷ 6 = 2, 18 ÷ 6 = 3 etc. (It may be easier to get them to write out their 6x table
and then convert this to division facts.)
Ask your child to cut up the strips so that they have the questions and answers
on separate cards. Jumble up all the cards and then time your child matching them
up again.
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Equations
We explain what equations are and how children are taught to solve
equations in KS1 and KS2, as well as how the topic of algebra is
introduced.
An equation is a number sentence where one side equals the other, for example:

In this case, we know that 4 + 4 = 8 and 10 - 2 = 8, so both sides of this equation are
equal, which means it is correct.
Equations in KS2 SATs
Children are often given equations with numbers missing in SATs tests, for
example this question may be given to a child in Year 4 or 5:

Children need plenty of practice in these, as they need to be aware that the process
involves understanding the inverse. For the above equation, a child would need to
work out that 90 - 2 is 88. They would then need to think about what they should add
to 50 to make 88 (or work out 88 - 50 = 38).
They may also be given equations involving multiplication and division, for example:

They would need to work out 39 + 6 which is 45, then divide 45 by 9 to make 5,
which is the number that goes in the gap.
Harder equations may have gaps on both sides, for example:

In this case, there will be more than one answer and various ways of approaching
finding an answer.
• A child could put any number into the second gap, for example: 80 - 70 which would
equal 10.
PAGE 88

• They would then need to think about whether they could multiply 4 by any number
to make 10.
• Once they realised this was not possible they would need to find a number to take
away from 80 that would produce a multiple of 4.
• So they could do 80 - 60 which equals 20, then work out that 20 divided by 4 is 5
and therefore put 5 in the other gap.
• Some teachers will encourage children to see how many different possibilities
they can find to complete the above equation, which helps to develop children’s
investigative skills in maths.
Algebra in KS2
Often SATs papers from Year 4 onwards will include questions that introduce
children to the beginnings of algebra, for example:

• In this case, a child would need to work out the left-hand side of the equation (40).
• They would then need to work out that to find the value of the triangles, they
would need to calculate 40 minus the star, which is 20, so the value of the two
triangles together is 20.
• Since half of 20 is 10, the value of the triangle is 10.
Under the new curriculum, children in Year 6 learn algebra. They are required to
work out equations such as the following:

Very similar to the equations with gaps above, they would need to work out
6 x 3 = 18 and then take 8 away from 18 to find y, which equals 10.
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These equations may then get harder:

In algebra, when a number is placed next to a letter this means the letter and
number need to be multiplied. Therefore to calculate 8y a child would need to work
out 8 x 10 = 80. Then they would need to take 5 away from 80 to make 75, therefore
b is 75. More able Year 6 children may start to do more complicated algebraic
equations, such as the following:

• In this case, they would need to work out the value of the left-hand side of the
equation first: 9 x 5 + 6 which equals 51.
• They would then need to remember that the right-hand side of the equation also
has to equal 51, so they would know that 4b is 51 + 5, which equals 56.
• They would then need to divide 56 by 4 to find b, which is 14.
It is always a good idea to write the answers into the equation and work it out
again to check you are correct:

An important rule of algebra is that when you see a multiplication in an equation
along with an addition or subtraction, the multiplication must be done first, so this
number sentence:

would equal 17, not 26, because the 4 x 2 is done first, then the 9 is added.
If you are required to carry out an addition or subtraction first, this will be put
in brackets, so for the above number sentence, if we are required to work out 9 +
4 first, these would be put in brackets, then the 2 would be put next to them at the
beginning, to show that we needed to find two lots of 9 + 4:

The rules about the order in which to complete calculations are taught as BODMAS
(Brackers, Other / Indices, Division, Multiplication, Addition and Subtraction).
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Equivalent fractions and
simplifying fractions
We explain what equivalent fractions are, how the concept of equivalence
is introduced in primary school maths and how knowledge of equivalent
fractions is then used to simplify fractions.
When two fractions are equivalent, this means they are the same in terms of
shape and size, but are expressed using different numbers.
For example, these fractions are exactly the same, but because the larger shape
is split into a different number of segments in each case, the fraction is expressed
in a different way:

Fractions equivalency in KS1 and KS2
Children first learn about halving and quartering a shape in Key Stage 1.
In Year 3 they are introduced to the concept of equivalence, where they are shown
different shapes like the ones above and asked to write them as fractions.
Children continue to practise equivalent fractions in Year 4 (such as 6/8 and 3/4 or
7/10 and 70/100) and it is expected that they will still need diagrams to make this
clear to them at this stage.
Children in Year 4 also start learning about decimals and need to know that
0.25 is equivalent to 1/4, 0.5 is equivalent to 1/2 and 0.75 is equivalent to 3/4.
This can be demonstrated with the use of some blank hundred squares (turn to
the next page):
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In Year 5, children are expected to find equivalent fractions without the use of
diagrams. At this stage, they would learn that whatever the numerator is multiplied
by, the denominator must also be multiplied by the same number, for example:

Children in Year 5 also need to relate fractions to their decimal representations (for
example, they would need to know that 10/100 is 0.1 and 3/6 is equivalent to 0.5).
In Year 5, children would also need to order a set of fractions that had different
denominators. For example:
1/3

2/4

5/6

2/3

1/12

One way of doing this would be to change all the denominators to be the same. This
would mean multiplying the numerator and the denominator by the same number.
• You could change all the denominators to 12, so the first fraction would be
multiplied by 4 to make 4/12.
• The second fraction would be multiplied by 3 to make 6/12.
• The third fraction would be multiplied by 2 to make 10/12.
• The fourth fraction would be multiplied by 4 to make 8/12.
• The last fraction would stay the same.
• This would mean you could compare and order the five fractions.
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In Year 6, children need to use their knowledge of equivalent fractions to simplify
fractions.
Simplifying a fraction means finding an equivalent fraction where the numbers
are reduced as much as possible.

For example, if I were given the fraction 6/48 and asked to simplify it, I could divide
both numerator and denominator by 2 to make 3/24, I could then divide both numbers
by 3 to make 1/8. A quicker way of simplifying the original fraction would be to divide
both numbers by 6 to make 1/8.
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Estimation
We explain how children are taught to make estimates to check whether
their answers are correct and how this skill is applied to more difficult
calculations as your child advances through primary school.

Estimating means roughly calculating or judging a number or value.
Children begin estimating in Reception: they might be given a group of objects
and asked to guess how many there are. The idea is that they use their existing
knowledge to make an educated assumption (often called a ‘clever guess’). They
would then be asked to count the objects in order to check how close they were.
Using estimation to help with calculations
Throughout their time at primary school, children are expected to be able to make
estimates in order to check whether their answers are correct.
This is often done by rounding, for example: in Key Stage 1, a child might be asked
to add 12 and 13. A way to estimate the answer would be to remember that both
numbers are close to 10, and 10 plus 10 is 20, so if their answer were 35, they would
know that this question would need re-doing.
As children move into Key Stage 2, they will use rounding, knowledge of number
facts and the inverse operation to estimate answers.
For example: a child in Year 3 might be asked to work out 318 + 298.
• Imagine they got the answer 916.
• To check if this answer is correct, it would be a good idea for them to round both the
numbers to the nearest hundred and then work out 300 + 300 in their heads.
• They would see that the correct answer should be somewhere around 600 and so
their original answer of 916 must be incorrect.
A child in Year 4 might be asked to work out 1490 - 818.
• Imagine they got the answer 225.
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• To check if this answer is correct, they could round both numbers to the nearest 100
which would be 1500 - 800.
• They could then do this calculation in their heads to get 700.
• This answer is nothing like 200, so they would know that their first answer
was wrong.
In Year 5 and 6, children would be expected to use estimation when multiplying
and dividing.
• For example: if they had multiplied the numbers 29 x 51 and got 720, to check
this answer, they could round the numbers to their nearest tens and then mentally
work out 30 x 50.
• The answer to this is 1500, which makes it clear that the original answer was very
far off.
Estimation is very useful when dividing, especially if using chunking, as
chunking involves working out roughly how many times one number will go into
another using existing knowledge about other, smaller numbers.
A child may be asked to work out the following: 207 ÷ 23 =
• Here it would be useful for them to remember the fact that there are four 25s
in 100. Therefore 23 will also go into 100 four times.
• The big number we are dealing with is close to 200, so we know that 23 will go
into 207 roughly eight times.
• If we work out 23 x 8, we get 184, which is not big enough, so we can then try
23 x 9, which gives us the answer of 207!
A child may also be asked to work out the following: 405 ÷ 9 =
• They could use their knowledge of the 9 times table: 9 x 4 = 36.
• Therefore 9 x 40 = 360.
• They could then estimate how much higher the 40 would need to go in order to get
the answer, for example: they could try 9 x 42 which would give the answer 378.
• They could then try 9 x 45 which would get us our answer of 405.
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Expanded notation
We explain what expanded notation means, how it is taught in primary
school and how it can help children with addition and multiplication
calculations.
Children are encouraged to use arrow cards in Key Stage 1 to help them understand
that two-digit numbers are made up of tens and ones.

This is also referred to as understanding place value. This is the foundation
of being able to understand how to add and multiply two-digit numbers using
expanded methods.
Expanded notation in primary school
Sometimes teachers will talk about an ‘expanded method’ for working out a number
sentence. This means partitioning a number before carrying out an addition or
multiplication. For example:
59 + 38 =
Using the expanded method, you would partition the numbers, then complete the
calculations:
50 + 30 = 80
9 + 8 = 17
80 + 17 = 97
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Expanded notation for multiplication
The expanded method for multiplication could be writing the calculation out like this:
63 x 45 =
60 x 40 = 2400
60 x 5 = 300
3 x 40 = 120
3 x 5 = 15
2400 + 300 + 120 + 15 = 2835

Alternatively, you could use the grid method, which many people find easier:
X

60

3

40

2400

120

5

300

15

Expanded methods are often used by primary school teachers for addition and
multiplication, because they allow children to see clearly what they are adding
and multiplying, that is: 60 x 40, rather than 6 x 4. With the shorter methods like the
column method, children are not encouraged to think about the fact that the numbers
are tens and units and subsequently get no practice in multiplying and adding tens
numbers.
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Factors and multiples
We explain what multiples and factors are and how children are taught to
recognise multiples from Year 1 and factors from Year 5, with examples of
the types of problem they might be asked to solve.

A multiple is a number that can be divided by another number a certain number
of times without a remainder.
A factor is one of two or more numbers that divides a given number without a
remainder.
Multiples and factors are best explained by using a number sentence such as the
following:

This number sentence tells us that 20 is a multiple of 5 and is also a multiple of 4.
It also tells us that 5 and 4 are factors of 20.
Multiples and factors in KS1 and KS2
In Year 2, children are expected to recognise multiples of:
• 2 (these are 2, 4, 6, 8, 10, 12, etc.)
• 5 (these are 5, 10, 15, 20, 25, etc.)
• and 10 (these are 10, 20, 30, 40, 50, etc.).
The foundation for this knowledge is started in Year 1 when children practise
counting in 2s, 5s and 10s.
In Year 3, children must be able to recognise multiples of 2, 5 and 10 up to 1000.
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They will be taught the rule that any number that has a last digit that is even (24, 68,
102, 888, etc) is a multiple of 2. They will also learn that any number ending in a 5
or 0 (25, 300, 605, 990 etc.) is a multiple of 5. And finally, any number that ends in a 0
(20, 800, 450 etc.) is a multiple of 10.
By Year 4, when children have learnt all their times tables, they should be able to
recognise multiples of any number up to 10.
For example, they may be given a number such as 24 and asked if it is a multiple
of the following numbers: 10, 2, 5, 8, 6. Their knowledge of times tables should help
them to work out that 24 is a multiple of 2, 8 and 6.
Children also learn about factors in Year 4.
They may be asked to identify pairs of factors of two-digit numbers.
• For example: they might be given the number 60 and asked to pick out two
pairs of factors from the following numbers: 7, 3, 9, 8, 15, 4, 20. (The answer to
this is 3 x 20 and 4 x 15.)
• They may also need to find common multiples. For example: they might be given
the numbers 6 and 9 and asked to find three multiples that have both these numbers
as factors. (The three numbers could be 54, 18 and 36.)
In Year 5, children will continue to carry out tasks involving factors and multiples and
this will extend to learning about prime numbers and square numbers.
Example investigations for Year 6 children could be:
Two factors of 90 are added together to make another factor of 90. What are the
two factors?
What am I? I am a multiple of 4. I am between 25 and 50. I am also a multiple of 10.
Two square numbers are added together to make a multiple of 9. What could the
two square numbers be?
By Year 6 children need to be really confident not only about knowing what factors
and multiples are, but also on quickly working out the factors and multiples of various
numbers. This means they can take quickly to these sorts of puzzles. They might
able be asked to find the lowest common multiple or highest common factor of
two numbers or a group of numbers.
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Finding the difference between
two numbers
We explain what teachers mean when they talk about finding ‘the difference
between’ and give examples of how children are taught to work out the
answers to subtraction problems.
Teachers will often ask children to find the difference between two numbers. It
can take children a while to work out what this means (if you ask a child what the
difference between 7 and 8 is, they might say the 7 is made of straight lines and
the 8 is made of curvy lines... quite a logical answer!)
It is important that children learn that when we say: ‘What is the difference
between 1 and 6?’ we mean: ‘How many numbers do you count up from 1
to get to 6?’ or ‘What is 6 subtract 1?’
Children can be encouraged to use their fingers or a number line to work out the
answer. If they used their fingers, they would need to have the 1 in their head, then
count on their fingers to get to 6, holding up five fingers, which is their answer.
If they used a number line, they could put their finger on the 1 and then ‘jump’ up to
get to the 6, counting as they go along:

Finding the difference: different methods used in primary school
As children progress further up primary school, they may be asked to find the
difference between bigger numbers, for example: ‘What is the difference between
56 and 72?’ There are a number of different ways a child could work this out.
Turn to the next page for an explanation of different subtraction methods.
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Subtraction on a number line (complementary addition or the jump strategy)

Subtraction column method

Subtraction: partitioning method

It is very important that children become confident in finding the difference between
two numbers (up to four digits) by the end of Year 4. In Years 5 and 6 a lot of the
emphasis is on multiplication, division, decimals, fractions and percentages, and
addition and subtraction will not be practised as much. Therefore, children need to be
confident in their mental and written subtraction before moving into upper KS2.
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Formulae
Formulae help children to work out answers to mathematical problems.
We explain which formulae your child will be taught in primary school,
including how to calculate perimeter, area and volume, and how you can
help your child feel confident using a formula in primary maths.

A formula is a group of mathematical symbols and numbers that show how to
work something out.
Examples include formulae for calculating the perimeter and area of 2D shapes
and how to work out the volume for 3D shapes.
Formulae are also used to convert measurements, for example from kilometres to
miles or temperatures from ºC to ºF.
How does a formula help children in maths?
A formula tells you which measurements or facts you need to solve a calculattion,
and how to calculate the measurement or information you need. There are different
formulae for different things.
For example, the formula to calculate the volume of a cuboid is W x H x D = V³
(the width multiplied by the height multiplied by the depth equals the volume, which
we record in cubic units), where each symbol has a mathematical meaning.
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• W means width
• H means height
• D means depth
• V means volume
• ³ means cubed
• = means equals
You can use the same formula to calculate the volume of any cuboid.
How and when primary children are taught mathematical formula
Children will be familiar with many of the symbols used in formulae (such as
+ x and =) from Year 1, but it is not until Year 6 that children are formally
introduced to the concept of a formula.
Children will be expected to be able to use a range of different formulae to
calculate the perimeter and area of 2D shapes and volume of 3D shapes.
For example:

Shape

How to calculate
the perimeter

How to calculate
the area

How to calculate
the volume

Square

4 x side

side²

Cube: w³

Rectangle

2 x (L + W)

LxW

Cuboid: W x H x D

Triangle

Side + side + side
(a x b x c)

(b x h) ÷ 2

Circle

2xπxr

Regular
polygon

nxl

π x r²
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In the formulae the symbols represent the following:
L = Length   
W = Width  
H = Height  
D = Depth   
B = Base  
π = pi (3.14)  
r = radius  
n = number of sides

When learning to apply forumlae in calculations children will be given a diagram
of a shape with the measurements needed marked on. Their task is to apply the
measurements to the correct formula to calculate the required answer.
For example: Using the formula W x H x D, can you find out the volume of this
cuboid?
				

The answer is 6 x 3 x 2 = 36cm³
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Grid method
We explain what the grid method is, how it is taught in primary-school
maths and how it is used to multiply a two-digit number by a one-,
two- or three-digit numbers, when multiplying amounts of money and
when multiplying decimals.

The grid method is a written method used to teach children multiplication. It involves
partitioning numbers into tens and units before they are multiplied.
In some schools the grid method is referred to as the box method of multiplication
because children learn to partition numbers into a grid of boxes.
Multiplying a one-digit number by a two-digit number with the grid method
Teachers often start teaching the grid method in Year 3 when showing children
how to multiply a two-digit number by a one-digit number. For example: they would
demonstrate how to work out 37 x 5 by partitioning the numbers and putting them in a
grid, then multiplying each one in turn:

The answers of each multiplication calculation (150 and 35) then need to be added,
to find the answer, which is 185.
Multiplying a two-digit number by a two-digit number with the grid method
Children need to have the following skills before moving onto this next stage of the
grid method:
• Good knowledge of times tables
• Able to multiply any number by 10
• Able to multiply a one-digit number by a multiple of ten (for example: 5 x 70,
2 x 30, 4 x 80 etc.)
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• Able to multiply two multiples of ten (for example: 50 x 20, 80 x 30, 60 x 40, etc.)
• A reliable written method for adding four numbers (some three-digit)
In Years 4 and 5 children move onto multiplying a two-digit number by
another two-digit number.
Look at the following number sentence: 38 x 62 =
Each number would be partitioned into tens and units and placed in the grid. The
numbers in the left-hand column would then be multiplied by each of the numbers in
the top row and the answers written in the blank squares as follows:

The four numbers would then be added, using whichever method the child is
familiar with.
Multiplying a three-digit number by a one-digit number with the grid method
In Years 4 and 5, children are expected to be able to multiply a three-digit number
by a one-digit number. This can also be done using the grid method: 482 x 6 =
Again, the numbers need to be partitioned up and put in a grid. Then the 6 is
multiplied by each of the three numbers to make the answers. The numbers then
need to be added to produce the answer.
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Multiplying amounts of money with the grid method
This method can be useful to children in Year 3 and 4 who are having to work out,
for example, the cost of 3 books, each costing £2.63:

It is very important, when using the grid method to multiply amounts of money, that
children remember to keep writing £ or p next to the numbers so that they do not
get confused about which unit of money they are dealing with.
Multiplying a decimal by a one-digit number with the grid method
Children in Year 6 are also expected to multiply decimals by one-digit numbers.
Before moving onto this, children should be able to multiply decimals such as 0.5,
0.3, 0.8, etc. by a single-digit number mentally. This is a good way to teach this:
0.4 x 7 =
First work out 4 x 7 = 28
Then, because the 4 was actually 0.4, the answer needs to be divided by ten, so
the answer is 2.8.
If a child was asked to multiply 5.9 x 3, they could do this using the grid method in
the following way:
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Multiplying a three- or four-digit number by a two-digit number
with the grid method
In Year 6, children are expected to multiply numbers of up to four digits by
two-digit numbers. If they used the grid method to multiply, they would do i
t as follows:

However usually, by Year 6, a child would use long multiplication (also called
column multiplication) as a quicker method for these larger numbers.
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Highest common factor
We explain what the highest common factor is and give examples of how
the concept might be taught to your primary school child.

The highest common factor of two numbers is the largest whole number which is a
factor of both. Teachers may introduce this concept to more able Year 6 children.
A factor is one of two or more numbers that divides a given number without a
remainder.
Finding the highest common factor
To work out the highest common factor of two numbers, start by listing all the factors
then compare the lists to find the largest number they have in common. For example:
What is the highest common factor of 16 and 48?
Factors of 16 are 1, 2, 4, 8 and 16.
Factors of 48 are 1, 2, 3, 4, 6, 8, 12, 16, 24 and 48.
So the highest common factor of 16 and 48 is 16.
A more difficult challenge may be to ask for the highest common factor of a group of
three or four numbers. For example:
What is the highest common factor of 21, 36 and 42?
Factors of 21 are 1, 3, 7 and 21.
Factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18 and 36.
Factors of 42 are 1, 2, 3, 6, 7, 14, 21 and 42.
So the highest common factor of these three numbers is 3.
Finding the highest common factor of two numbers is an excellent way of
getting children to practise their times tables and division facts. It also helps
them to familiarise themselves with the term ‘factors’.
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A good challenge would be to give children puzzles where the factor rather than the
original numbers are given, for example:
Two numbers have a highest common factor of 7. What could the two numbers be?
This way, children need to think carefully about what the numbers could be, then
whittle the answer down to two numbers by a process of elimination.
(The answer to the above could be 14 and 49, but there may be other answers.)

PAGE 110

Horizontal
We explain how primary-school children are taught to recognise horizontal
lines in shapes.

A horizontal line is a line that runs right and left across the page:

Children are often reminded that the horizon is horizontal to help them remember
this concept (mnemonics are great memory aids for children).
Children are introduced to horizontal lines in Year 3.
They may be asked to recognise them in a shape, for example:
How many horizontal lines does this shape have?

(The answer is 2.)
Children will also be taught to recognise vertical, perpendicular, parallel and
diagonal lines as part of their work on shape and space.
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Imperial units
How children learn about imperial units of measurement in primary school,
plus metric to imperial conversion tables.

When we measure the length, mass or capacity of something, we need a standard
unit to measure it in.
In the past, imperial units of measurement were used in the UK. The imperial system
has gradually been replaced by the metric system, which is easier to understand as it
deals with tens, hundreds and thousands.
		Metric						Imperial
Length

millimetre, centimetre, metre, kilometre

inch, foot, yard, mile

Mass

milligram, gram, kilogram			

ounce, pound, stone

Capacity

millilitre, centilitre, litre, pint, gallon

Measuring with imperial units
This table explains how imperial units relate to metric units.
Imperial unit

How many smaller imperial

What is this approximately

units are in this one?

in metric units?

1 inch

None

2.5cm

1 foot

12 inches

Roughly 30cm

1 yard

3 feet

914cm (Nearly 1 metre)

1 mile

1760 yards

1.6 kilometres

1 ounce

None

28 grams

1 pound

16 ounces

453 grams (nearly half a kg)

1 stone

14 pounds

6.4 kilograms
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Imperial unit

How many smaller imperial

What is this approximately

units are in this one?

in metric units?

1 pint

None

568ml (just over half a litre)

1 gallon

8 pints

4.5 litres

When do children learn about imperial units in primary school?
In Key Stage 1, children will be introduced to standard and non-standard
measures and required to use vocabulary such as taller, shorter, longer, heavier,
lighter, empty, half-full and full.
In Year 3, they will be introduced to the metric units of measurement and will be
asked to measure length, mass and capacity and then record their measurements.
By Year 4, they will be expected to convert metric measurements; for example,
they may be told that a door is 2 metres tall and then asked to give this measurement
in cm (200 cm). They continue this work in Year 5, going onto harder tasks, such as
converting 0.3cm to mm (3mm) or 3.7kg to grams (3700g).
In Year 5, imperial units will be introduced. Children will be asked to find
approximate equivalences between the metric and imperial units. The
curriculum states that they need to know about inches, pounds and pints.
In Year 6, children will be asked to convert between miles and kilometres. It is
possible your child’s teacher will introduce this by telling them that 5 miles equals
approximately 8 kilometres; therefore, if you are given a journey in kilometres and
want to convert it to miles, you divide by 8 and then multiply by 5. If you are given
a journey in miles and want to convert it to kilometres, you divide it by 5 and then
multiply by 8.
Please do not worry if this all seems totally baffling! Imperial units represent a very
small part of the maths curriculum, and there is likely to be only one question in
the SATs on it. It is however, very important that your child is confident with the metric
system (reading scales, converting measurements, calculating with measurements),
so spend plenty of time on this before attempting to think about imperial units!
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Improper fractions and
mixed numbers
We explain what improper fractions and mixed numbers are and how the
relationship between them can be taught to primary-school children.

A mixed number is made up of a whole number and a fraction. For example:

An improper fraction is one that is ‘top-heavy’ so the numerator is bigger than
the denominator. For example:

The relationship between mixed numbers and improper fractions can be best
explained through the diagram above. These two shapes have been cut into four
pieces. We can either express the amount of the shape we have as a mixed
number: (1 3/4) or as an improper fraction (7/4).
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Working with mixed numbers and improper fractions in KS2
In Years 5 and 6 children need to start to be able to see equivalence between
mixed numbers and improper fractions.

In the diagram above 8/3 is equivalent to 2 2/3.

In the diagram above 10/3 is equivalent to 3 1/3.
Converting improper fractions into mixed numbers
What is 16/5 as a mixed number?
• Divide the numerator by the denominator (16 ÷ 5 = 3 R 1).
• Your answer is the whole number and your remainder becomes the numerator
of the fraction next to the whole number, so your answer is 3 1/5.
Converting mixed numbers into improper fractions
What is 2 7/8 as an improper fraction?
• Multiply the whole number by the denominator (2 x 8 = 16) and then add the
numerator (16 + 7 = 23).
• This answer becomes the numerator; the denominator stays the same: 23/8.
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Investigations
We explain what types of mathematical investigations children will carry out
in primary school and give examples of complex investigations they might
be asked to solve in KS2.
Throughout their time at primary school, there is a large emphasis on children
applying the skills and knowledge they have learnt to problem-solving and carrying
out investigations. The thinking behind this is that children will be best equipped to
deal with mathematical situations in real life if they have practised plenty of these
‘real-life’ scenarios at school.
In word problems or story problems a child is given a ‘real-life’ situation and asked
to solve it, for example:
I have 56 apples. I need to divide them equally into eight different boxes. How
many apples will be in each box?
Children need to work out that the number sentence they need to work out is:
56 ÷ 8 = 7
Investigations differ from word problems in that there is not necessarily one
way of working them out and often the method of trial and error needs to be
applied. Sometimes, there is not just one answer; there could be several.
Maths investigations in KS1
An example of an investigation that children in Key Stage 1 might carry out, is as
follows:
Amy picks three of these cards and gets a total of 9. Which three cards might Amy
have picked?
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A teacher might give children number cards to help them with this. They might ask
them to carry out the investigation randomly, allowing them to choose any three cards
and see if they add up to 9. They might allow them to stop when they have found one
combination, or they might ask them to find all the combinations.
Using a systematic approach to investigations helps us to make sure we
have worked out every combination. A teacher might go through each number
in turn, saying: ‘What could we add to 8?’ Then when it is clear you could not add
two numbers to 8 to make 9, turn next to 7: ‘What could be add to 7?’ Again, it is not
possible to add two of the other numbers to make 9, so then you would need to try
with 6, and so on. This way, the teacher is modelling that an ordered approach to the
investigation means that you are trying every possibility.
Maths investigations in KS2
Here is an example of a Key Stage 2 investigation:
Melissa baked cupcakes every day of last week, from Monday to Sunday. Every
day, she baked two fewer cupcakes than the day before. By the end of the week,
she had baked 63 cupcakes. How many cakes did she bake on the Monday?
Again, there is no particular number sentence or operation that immediately springs
to mind when you read this question. Instead, it is about thinking about how you
are going tackle the problem and then using some trial and error methods to
work it out.
It would be a good idea for children to write the days of the week. They could then
start with any random number for the Monday and keep subtracting 2 for each day
of the week to see what they got. Imagine they decided to start with 20:

If they then added all these numbers up, they would get 98. At this point, they would
need to look at the total number, which is 63 and realise that this 98 is too high and
that they needed to reduce their initial number for Monday and try again.
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Other examples of investigations that might be given to Key Stage 2 children are:
I have two letters. One weighs double the other. Together, they weigh 135g. How
much does each letter weigh?
I have 4 coins in a row on a table. The first and second coins add up to 30p. The
second and third coins add up to 25p. The total of all four coins is 40p. What are
the four coins?
I am thinking of a number. The number has two digits which add up to 8. The number
is a multiple of 4 smaller than 50. What is the number?
Answers:
Melissa baked 15 cupcakes on Monday.
The letters weighed 90g and 45g.
The coins were 10p, 20p, 5p and 5p.
The number was 44.
Investigations are a great way for children to practise various mathematical concepts
such as money maths, measures, addition, subtraction, multiplication, division and
the inverse operation. They also require them to recognise and understand various
mathematical terms such as total, digits, multiple, factor, double and product.
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Integers
We explain what an integer is and how to explain the concept to your child,
as well as offering some puzzles involving the term ‘integer’.
An integer is simply a whole number. This can be a negative or positive number;
0 is also classified as an integer.
How do children learn about integers in primary school?
When children start to learn about decimals (usually in Year 4), they will be taught
that a decimal such as 0.3, 0.82, 0.1, etc, is not a whole number, it is a part of one
whole. Numbers such as 8.3, 1.9, 2.63 are made up of whole numbers and decimals,
so cannot be classified as integers.
A fraction is also a part of something (for example: 1/4 of a shape, 1/7 of a quantity)
so is not an integer.
The word ‘integer’ is used in the Primary Maths Framework for teachers, however
children do not necessarily need to know the definition themselves.
It is possible that more able children in Year 6 may be introduced to the term.
Number puzzles involving integers
Here is an example of a puzzle involving the term ‘integer’ that may be given to a
more able Year 6 child:
Which integer do you multiply 0.9 by to make 5.4?
Here, a child could use their knowledge of the 9 times table to work out that
9 x 6 = 54, so 0.9 x 6 must equal 5.4.
Another good puzzle for a more able Year 6 child is:
How many ways can you make 1000, as the sum of consecutive integers?
Part of the purpose of giving children investigations like these is to test their ability to
tackle a maths challenge. It also tests their knowledge of mathematical vocabulary.
This puzzle requires them to know the words sum, consecutive and integer.
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Inverse operations
Inverse operations are opposite operations – one reverses the effect of the
other. In primary maths we talk about the inverse to explain how addition
and subtraction are linked and how multiplication and division are linked.
We offer examples of how and when your child will be asked to use the
inverse operation, and practical ways to help them understand the concept.

Inverse operations are opposite operations. Subtraction is the inverse of addition
and division is the inverse of multiplication.
When are children introduced to inverse operations?
When subtraction is first taught in Year 1, children would probably be encouraged
first of all to use a group of objects and take a certain number away from this group.
They would most likely also use a number line to count back on. These activities
would give them a really firm grounding in the concept of subtraction. Teachers would
then encourage them to try to work these questions out in their head. For example,
with this question:
14 - 8 =
your child needs to start to think: ‘What would I add to 8 to make 14?’
This means they are using the inverse operation to work out a question mentally.
When division is first taught (usually in Year 2) a teacher may use counters to
demonstrate what the concept means.
For example:
12 ÷ 3 =
The teacher might show 12 objects and then group them into 3 circles in order to
make division clear. Once children have got the hang of this, they would be expected
to work out the answers to division questions quickly by using the inverse operation
– multiplication. In Year 2, they would need to learn their 2, 5 and 10 times tables
and the corresponding division facts. So if someone asked them what 30 divided by
5 was, they would need to think: ‘What do I multiply 5 by to make 30?’ In doing this,
they are using the inverse operation.
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Children in Key Stage 1 also need to be aware of the fact that doubling is the
inverse of halving. They should understand that as double 3 is 6, half of 6 is 3.
Using the inverse operation in Key Stage 2
In Key Stage 2, children are expected to start using the inverse in order to
check their answers.
For example, if they had worked out the following subtraction:
392 - 133 = 251
they would be encouraged to add the 133 and their answer of 251 together to work
out if these numbers total 392 (which they don’t!).
Equally, if they worked out a tricky division, such as:
672 ÷ 56 = 12
it would be a good idea for them to quickly multiply 56 by 12 to check if the answer
was 672 (which it is!).
If they halved a number, such as 652, and got the answer 326, they could check this
by doubling it.
Using the inverse operation to solve number puzzles
Sometimes children might be given a question similar to the following:
I think of a number. I add 17 to it. I divide it by 2. I end up with 20. What number
was I first thinking of?
The best way to work this out would be by using
the inverse. You would need to start with 20, then
multiply 20 by 2 to get 40. Since the original number
had 17 added to it to make 40, you would subtract
17 from 40 to arrive at the answer, which is 23.
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Line graphs
We explain what a line graph is and how children are taught to construct
line graphs and answer questions on a line graph.

A line graph is used to display information which changes over time. It is plotted
on a graph as a series of points joined with straight lines.
Children start looking at line graphs in Years 4 and 5. They then need to be able to
construct them in Year 6. Often this learning is linked with science lessons, in which
children may carry out investigations which can then be presented as line graphs (for

Distance (km)

example, temperature changes over time).

10
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8
7
6
5
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2
1

0 1 2 3 4 5 6 7 8 9

Time (minutes)
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How to draw a line graph
If a child were creating a graph like the one on the previous page, they would need to:
• Remember that the general rule is that time goes along the horizontal axis.
• Look at what their longest distance was and make sure that the y axis (the vertical
axis) went up as high as this number.
• Make sure that there was an equal number of squares in between each number
on the y axis.
• Make sure that they started the y axis at 0.
• Think about the x axis (horizontal axis) and how many minutes needed to be shown
along it.
• They would again need to make sure that there were an equal number of squares
between each number.
• The children would then look at the distance measured after each minute and plot
these points on the graph by marking them with an x.
• They would then join all the xs with lines drawn with a ruler.
Children in Years 5 and 6 might be asked to answer questions on a line graph
where the answer cannot be worked out exactly and an estimate needs to be made.
This means they need to think carefully about the numbered points on the axes
and what numbers might be in between them.

Temperature/ degrees C

14
12
10
8
6
4
2
0
-2
-4
Monday Tuesday Wednesday Thursday
Day of the week
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Friday

Saturday

Sunday

Long division
Children in Year 5 and Year 6 are encouraged to use the long division
method to divide larger numbers. We explain the technique and offer a
step-by-step guide to using it, as well as an overview of division teaching
and the division methods used in primary school.
The long division method is used when you are dividing a large number (usually
three digits or more) by a two-digit (or more) number. It is set out in a similar way to
short division (the ‘bus stop’ method).
Long division: a step-by-step guide
Long division is set out in the following way.

2
15 3640
- 30
6
24
15 3640
- 30
64
- 60
4
242
15 3640
- 30
64
- 60
40
- 30
10

15 into 3 doesn’t go, so look at the next digit.
15 goes into 36 two times, so put a 2 above the 6.
15 x 2 = 30
Take that 30 away from the 36 to get your remainder.
36 - 30 = 6
Next, carry the 4 down to make 64.
15 goes into 64 four times, so put a 4 above the 4.
15 x 4 = 60
Take 60 from the 64 to get your remainder.
64 - 60 = 4
Carry the 0 down to make 40.
15 goes into 40 two times, so put a 2 above the 0.
15 x 2 = 30
Take 30 from the 40 to get your remainder.
40 - 30 = 10
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34 1598
34 into 15 doesn’t go, so , so look at the next digit.

4
34 1598
136
23

How many times does 34 go into 159? You may not be
able to do this in your head, so use trial and error and
multiply 34 by various numbers to get a close answer.
If we multiply 34 by 4 we get 136. We put a 4 over the 9
and then write 136 under the 159.
34 x 4 = 136
Take that 136 away from 159 to get your remainder.
159 - 136 = 23
Next, carry the 8 down to make 238.

47
34 1598
136
238

We now have a new number: 238. We need to work out
how many times 34 goes into this number by trial and
error again.
34 x 7 = 238, so we write 7 over the 8 at the top.
Now we have our answer: 47.

When do children learn to use different division methods?
Children start learning about division in Year 1, when they may be asked to share
an even number of objects between two people.
They start learning their times tables in Year 2, at which time they also learn their
division facts (for example, they learn that if 4 x 5 = 20, then 20 ÷ 5 = 4).
They continue to learn the rest of their times tables, including division facts, through
Year 3 and Year 4.
In Year 5 they will learn to divide three-digit and four-digit numbers by a onedigit number using short division (also known as the ‘bus stop’ method). They then
move onto dividing larger numbers by two-digit numbers using long division.
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In the past, teachers used to teach children the method of chunking, however under
the current (2014) curriculum they are advised to use short division and long division.
Using division techniques in maths
It is very important that children are taught division in the context of problem-solving.
In Year 2 they might be asked to solve a word problem like this one:
I have 20 sweets. I share them between 4 people. How many sweets do they
have each?
They may be encouraged to use counters to share out the ‘sweets’, but will be guided
to move towards using their knowledge of division facts to work out this problem.
Children in Year 3 and 4 will answer questions using more difficult times tables:
There are 42 children in a playground. They are divided into 6 groups, with an equal
number of children in each. How many children are in each group?
In Year 5 and 6, they might be asked questions like:
There are 564 beads in a jar. They need to be divided equally into six small jars. How
many beads will be in each jar?
I buy 23 cakes, each costing the same amount. The total comes to £11.04. How much
does each cake cost?
It is really imperative that children get their heads around division in the
context of their times tables, before they can go onto dividing bigger numbers.
You can really help your child at home by asking them plenty of mental division
questions in relation to their times tables.
It is also important that, in later KS2, they learn to divide numbers by 10 and 100
confidently and efficiently.

15 3640
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Long multiplication
We explain what the long multiplication method is and review how
multiplication skills are built up through each year of primary school.
Long multiplication (or column multiplication) is a written method of multiplying
numbers (usually a two- or three-digit number by another large number).
It is usually used in Year 5 and Year 6 once children have got the hang of using the
grid method. The benefit of the grid method is that it encourages children to think
about place value and multiply multiples of ten and one hundred. Once they have got
the hang of this, long multiplication is a faster, more efficient technique to use.
How to multiply using the long multiplication method
As in column addition and column subtraction, the numbers are positioned in a
column as follows:

2854
x 32
91328
24
x
16
144
240
384
2

2
2
2
2

x
x
x
x

4
5
8
2

=
=
=
=

8
10
16
4

2 x 2854 = 5708

When multiplying the top number by 30 we start
by writing a 0 on the right (because we are multiplying
tens) and then multiply by 3:
3 x 4 = 12
3 x 5 = 15
3 x 8 = 24
3x2=6

30 x 2854 = 85620

Finally we add the two answers, 85620 and 5708, to
make 91328.

Multiply 6 by 4 to get 24. Write a small 2 down in the tens
column and the 4 in the units column. Multiply 6 by 2 to get
12. Add the 2 on that was underneath to get 14.
First, put a zero in the units column (because you are
now multiplying tens).
Multiply 1 by 4 and write 4 in the tens column. Multiply
1 by 2 and put the 2 in the hundreds column.
You now have 240.
Add the 240 and the 144 to make 384. This is your answer.
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Multiplication in primary school
Children’s multiplication skills are built up through their time at primary school. The
multiplication objectives for each year group are listed below.
Year 1
• Count on or back in ones, twos, fives and tens.
• Solve one-step problems involving multiplication using objects and arrays with the
support of the teacher.
Here is an example of an array to demonstrate 5 x 3 or 3 x 5:

Year 2
• Recall multiplication facts and related division facts for the 2, 5 and 10 times tables.
• Use repeated addition (representing 4 lots of 3 as 3 + 3 + 3 + 3) and arrays to work
out multiplication questions.
• Recognise multiples of 2, 5 and 10.
• Use the x and = signs when writing multiplication number sentences.
• Solve problems involving multiplication using objects and arrays (see arrays 		
diagram above).
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Year 3
• Recall multiplication facts for the 2, 3, 4, 5, 8 and 10 times tables and the
corresponding division facts.
• Use written methods to multiply two-digit numbers by one-digit numbers (for
example: 13 x 4).
Year 4
• Recall multiplication facts up to 12 x 12 and corresponding division facts.
• Recognise and use factor pairs.
• Multiply two-digit and three-digit numbers by a one-digit number using a formal
written layout.
Year 5
• Identify multiples and factors.
• Recognise prime numbers have only two factors and identify prime numbers smaller
than 100.
• Understand square and cubed numbers (22 and 33, for example).
• Multiply numbers up to four digits by a one-digit or two-digit number using formal
methods, including long multiplication.
As you can see from the above objectives, children do not need to multiply two-digit
numbers by three-digit numbers until Year 6, so the long multiplication method would
probably not be taught until then (although able Year 5 children may use it as well).
Year 6
• Multiply numbers up to four digits by a
two-digit number using long multiplication.
• Identify common factors, common
multiples and prime numbers.
• Multiply one-digit numbers with up to
two decimal places by whole numbers.
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7247
x
3
21741

Lowest common denominator
We explain what the lowest common denominator is and how to find it and
use it to compare different fractions, as well as giving examples of how the
concept might be taught to your primary-school child.
The lowest common denominator is the smallest number that is exactly divisible
by each denominator of a set of fractions. It is sometimes known as the least
common denominator.
Finding the lowest common denominator
Children in Year 5 need to add and subtract fractions that have denominators that
are all multiples of the same number. They also need to order sets of fractions by
converting them to fractions with a common denominator.
In Year 6 children add and subtract fractions and order fractions with denominators
that need converting.
Here is an explanation of how to find the lowest common denominator:
Sometimes, when we have to add two fractions, we cannot do this, because the
denominators are different, for example:

To be able to add two fractions, both the denominators need to be the same.
To find the lowest common denominator, we see if the larger denominator (20) can be
divided by the smaller denominator (4).
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We then need to work out what we need to multiply the 4 by, to make 20 (this is 5).
Therefore, we multiply 1/4 by 5, so that it becomes 5/20.

You can then add 5/20 and 3/20 which makes 8/20. (This could then be simplified
down to 4/10).
Another example is these fractions:

The larger denominator (9) is a multiple of the smaller denominator (3).

If we multiply 1/3 by 3, the fraction becomes 3/9. Now we can add 3/9 and 5/9 to
make 8/9.
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Lowest common multiple
We explain what the lowest common multiple is and give examples of how
the concept might be taught to your primary school child.
The lowest common multiple of two numbers is the smallest whole number which
is a multiple of both. Teachers may introduce this concept to more able Year 6
children.
Quick reminder: a multiple is a number that can be divided by another number a
certain number of times without a remainder.
How to find the lowest common multiple
The basic rule is to list the multiples of the larger number and stop when you get to a
multiple of the smaller number. For example:
What is the lowest common multiple of 3 and 8?
Multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24...
Multiples of 8 are 8, 16, 24, 32, 40...
So the lowest common multiple of 3 and 8 is 24.
A more difficult challenge may be to ask for the lowest common multiple of a group of
three or four numbers. For example:
What is the lowest common multiple of 6, 15 and 20?
• Start writing out the multiples like this:
Multiples of 6 are 6, 12, 18, 24, 30, 36
Multiples of 15 are 15, 30, 45, 60
Multiples of 20 are 20, 40, 60, 80
• Both 6 and 15 have multiples of 30, however 20 cannot have a multiple of 30.
Both 15 and 20 have a multiple of 60. I know that 6 also has a multiple of 60,
because 6 x 10 = 60. Because 60 is the only multiple all three numbers have in
common, 60 is the lowest common multiple of the three numbers.
PAGE 132

Mass
We explain what mass means, how mass is usually measured and how
children are taught to convert from one unit of mass to another.

Sometimes people talk about an object having a ‘mass’ of 2 kilograms. This is
another way to refer to the weight of an object.
SATs questions have been known to trip children up by asking them a question about
the ‘mass’ of an object rather than the ‘weight’, so it’s a good maths vocabulary word
to know!
How is mass measured?
Mass or weight is usually measured in grams and kilograms.
Children need to learn that there are 1000g in a kilogram. As they move up primary
school, they need to be able to convert from one unit to another, so they would need
to know that 1.2 kg is 1200g, or that 900g is 0.9kg.
Sometimes, children will learn about ‘the mass’ of an object in science.

0

600

400
500
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Mean, mode, median and range
We explain the meaning of the terms mode, mean, median and range, with
examples of how to find each of these from a set of numbers, as well as
examples of the types of questions primary-school children might be asked
when interpreting data sets.

Under the previous primary curriculum, children in Year 6 studied the mode, mean,
median and range. The new curriculum states that they only have to learn about
the mean, but they may well learn all the terms anyway.
These mathematical terms can be explained by use of the following results that show
the length of time in seconds a group of children took to swim a length:
Mark

Susan

Rita		

Rebecca

Hannah

Robert		

Matthew

9

11

9		

15		

12		

9		

10

The mode is the value that appears most often in a set of data. In this case, the
mode is 9 seconds.
The mean is the total of all the values, divided by the number of values. To find the
mean, we add up all the results and then divide them by the number of swimmers:
9 + 11 + 9 + 15 + 12 + 9 + 10 = 75
75 ÷ 7 = 10.71428.... which can be rounded up to 11
The median is the middle number in a list of numbers ordered from smallest to
largest.
9, 9, 9, 10, 11, 12, 15
so 10 is the median of this
set of results.
The range is the difference
between the lowest value
and the highest value, so the
range here is 15 - 9 = 6.
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Mode, median, mean and range maths problems
In Year 6, children may be given a question like the following:
I asked 12 shoppers on Monday how much money they had in loose change. Here
are my results: 35p, 62p, 39p, 99p, 42p, 68p
What is the mean average amount they had? Round your answer to the nearest
whole pence.
A child would most likely be allowed a calculator to work out this question.
• They would need to add up the six amounts which would total 345p and then divide
this by six, getting the answer 57.5p.
• Since the question asks you to round the answer to the nearest whole pence, the
final answer would be 58p.
Children may also be asked to analyse results and give a worded answer to a
problem, for example:
On Tuesday I asked another group of six shoppers and found they had between 12p
and £1.30 each, with a mean value of 56p. What similarities and differences are there
between the two groups?
The child would need to say that the range of results is larger, but the mean average
is very similar.
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Negative numbers
We explain what negative numbers are and how children can be taught the
concept using a number line, as well as looking at the types of questions
that children might be asked involving negative numbers.

A negative number is a number smaller than zero. It can be demonstrated to
children by using either a horizontal number line or a vertical number line (number
ladder):

Working with negative numbers in primary school
Negative numbers are introduced in Year 4 where children are asked to place a
variety of negative and positive numbers on a number line in order. Children may also
be asked to work out problems involving negative and positive temperatures.
Children will usually use number lines like those above to help them with these
problems. An example of one of these problems is:
The temperature on Monday morning is -5˚C. The temperature on Friday morning is
1˚C. How much warmer is it on Friday morning than on Monday morning?
(Answer: 6˚C)
In Year 6, children will need to calculate with negative numbers mentally, so
they will be asked to find the difference between a negative number and a positive
number, or two negative numbers. They will usually start by using a number line to
work out these calculations, but later will move onto working them out in their heads.
Example questions might include:
What is 6 minus 12? (-6)
What is -7 plus 18? (11)
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The temperature is 5˚C and then drops 9˚. What is the temperature now? (-4˚C)
By Year 6, children are asked to read positive and negative temperatures on a line
graph such as the following:
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Nets
Can you make a 3D shape from its net? We explain how nets are used in
the primary classroom to help children learn more about three-dimensional
shapes and their properties in a hands-on, constructive way.
A net is what a 3D (three-dimensional) shape would look like if it were opened
out flat.
For example, here is a cube:

If this cube were made of paper or card, this is what it would look like opened out flat:

					

This is called the net of a cube.

When do children learn about nets of shapes?
Children start to learn about 2D and 3D shapes in Year 1, where they are required to
identify 2D shapes such as squares, rectangles, circles and triangles (‘flat’ shapes)
and 3D shapes such as cubes, cuboids, pyramids and spheres (‘fat’ shapes!).

Circle

Square

Triangle
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Rectangle

Pentagon

Hexagon

Octagon

Cube

Cuboid

Nonagon

3D Shapes

Sphere

Square-based
pyramid

Cylinder

Triangular

Pentagonal

Hexagonal

prism

pyramid

prism

In Year 2, children move onto identifying how many edges, faces and vertices 3D
shapes have.
For example: this octagonal-based pyramid has 16 edges, 9 faces and 1 vertex:
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They will also be asked to identify 2D shapes on 3D shapes; for example, a cylinder
has two circular faces.

In Year 3, children will move onto drawing 2D shapes and making 3D shapes with
modelling materials. For example, they may make a cone out of a ready-cut piece
of card, a cylinder out of plasticine or a cuboid out of wooden blocks.
There is less emphasis on teaching 3D shapes in Year 4; most of the learning
centres around 2D shapes, such as different types of triangles and angles.
In Year 5, children need to be able to recognise a 3D shape from a 2D
representation. For example: they may be shown a cuboid and then a variety
of nets, then asked to pinpoint which net would make the given cuboid. This is
where the learning in earlier years will help them: they will need to know how many
rectangles and squares make up the net of a cuboid.
In Year 6, children need to be able to
recognise, describe and build simple
3D shapes, including making nets.
For example: they may be shown a
cube or cuboid and then given some
squared paper on which to make a
net that will make an identical shape.
This activity will involve knowing what
shapes are needed to make the net
and knowledge of how it will all fit
together. Children will also need to
measure the sides of the given shape
so that they know how long the lines on their net need to be.
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Number bonds
If your child is in Key Stage 1, chances are they’ll have told you they’re
learning ‘number bonds’... but what are they? We explain why children are
taught these number pairs, and how you can help your child practise them
at home.

Number bonds are also often referred to as ‘number pairs’. They are simply the pairs
of numbers that make up a given number.
Number bonds to 10
1 + 9, 2 + 8, 3 + 7, 4 + 6, 5 + 5
Number bonds to 20
1 + 19, 2 + 18, 3 + 17, 4 + 16, 5 + 15
Number bonds in Reception
Children start to learn about number bonds in the Foundation stage, when they might
be given a number, such as 5, and then asked to select two groups of objects that will
add up to that number.
Number bonds in Year 1
Children are expected to know number bonds to 10 and number bonds to 20.
Number bonds in Year 2
Children by now need to be very confident with their number bonds to 20. They need
to be able to work out number bonds to 100. They also need to be confident with the
corresponding subtraction facts (for example: 20 - 13 = 7).
Number bonds in Key Stage 2
In Key Stage 2, children move onto being able to work out number bonds to 1000
(e.g. 450 and 550) and number bonds to 1 (e.g. 0.8 and 0.2).
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How are number bonds taught in primary school?
Teachers teach number bonds in a variety of ways. When learning number bonds to
5 or 10 in Key Stage 1 it is always good to use pictorial representation, so a teacher
might show rows of blocks shaded like this to make the concept clear:

It is also a good idea to show children the connection between number bonds to ten,
twenty and one hundred, for example:

How to practise number bonds at home
• Give your child ten counters (Lego bricks, pasta shapes, buttons, sweets) and ask
them questions such as: What do you add to 3 to make 10? What do you add to 2 to
make 10? Encourage them to use the counters to work it out.
• Print out number cards and ask your child to match them up into number pairs or
number bonds (this can be done as a game of Snap).
• Write a list of ten numbers then time your child to see how long it takes them to
write down the other number that makes up each pair (2 and 18; 5 and 15; 4 and 16).
Knowledge of number bonds is essential when it comes to harder calculations
involving addition and subtraction (for example, children learn to use the bridging
through 10 method to help them add numbers mentally), so it is vital children get a
firm grounding in this from Years 1 to 3.
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Number facts
Children are expected to memorise a number of different number facts in
primary school, including number bonds to 20 and the multiplication and
division facts for the twelve times tables. We explain what number facts
your child will be taught when and suggest easy ways to support their
learning at home.
Number facts are basic addition, subtraction, multiplication and division
calculations that children should learn to recall instantly with no working out (in
other words, they need to learn them off by heart).
Number facts are sometimes referred to as number bonds (addition and subtraction)
and times tables with related division facts (multiplication and division).
When are children taught number facts?
Year 1
In Y1 children learn and use the addition and subtraction facts to 20 (this includes
number bonds to 20). This means they will become familiar with and practise all
the different combinations of adding and subtracting numbers to a total of 20 (for
example, 2 + 16 = 18, 17 – 5 = 12, 5 + 3 = 8, 6 + 7 = 13, 20 – 9 = 11, etc)..
Year 2
In Y2 children consolidate their knowledge of number facts to 20 and develop fluency
when recalling the facts (learn them off by heart).
Children also learn to use the number bonds to 20 to derive related facts up to
100; for example, if they know 2 + 3 = 5 then they understand that 20 + 30 = 50.
Multiplication and related division facts for the 2, 5 and 10 times tables are also
learned in Year 2. For example, for the 2x table:
1 x 2 = 2 and 2 ÷ 2 = 1
2 x 2 = 4 and 4 ÷ 2 = 2
3 x 2 = 6 and 6 ÷ 2 = 3
4 x 2 = 8 and 8 ÷ 2 = 4
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5 x 2 = 10 and 10 ÷ 2 = 5
6 x 2 = 12 and 12 ÷ 2 = 6
7 x 2 = 14 and 14 ÷ 2 = 7
8 x 2 = 16 and 16 ÷ 2 = 8
9 x 2 = 18 and 18 ÷ 2 = 20
10 x 2 = 20 and 20 ÷ 2 = 10
11 x 2 = 22  22 ÷ 2 = 11
12 x 2 = 24  24 ÷ 2 = 12
Year 3
In Y3 children learn multiplication and related division facts for the 3, 4 and 8
times tables. Children will also be taught the connection between the 2, 4 and 8
times tables through doubling and halving (so if 2 x 3 = 6 then 4 x 3 = 12 ).
Year 4
In Year 4 children learn multiplication and related division facts for the 6, 7, 9, 11
and 12 times tables.
Year 5 and Year 6
In the last two years of KS2 children practise and improve their mental recall of
multiplication and division facts up to 12 x 12. They will also use and apply these facts
in more complex calculations.
How are children are taught number facts at school?
Teachers begin with concrete representations of numbers (actual objects or
pictures of objects) when introducing the concept of addition and subtraction.
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Then move onto pictorial representation (using dots):

And finally onto abstract symbols (digits):

Once they are familiar with the concept of addition, subtraction, multiplication and
division children begin to memorise the number facts and practice quick recall.
Methods such as flash cards, fact triangles, fact families, games and ICT games
are used to improve quick recall in a fun way. There may also be displays in the
classroom to help children memorise the number facts. Number facts need to be
practised regularly so some schools may also do weekly timetables tests/challenges.
How to practise number facts at home
• Encourage children to say the whole calculation and answer aloud, not just the
answer (for example 8 x 7 = 56 if you are practising times tables verbally)
• Practise regularly but for short periods at a time
• Make it fun by playing games!
• Help your child design their own number facts poster and display it in their room or
on the fridge
• Take advantage of real-life contexts such as shopping, laying the table, planting
seeds in rows, organising and sharing out toys or snacks, etc. to help you introduce
number facts into everyday life
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Number lines and number ladders
Spotted something about a number line in your child’s homework
instructions, and not sure what it means? We review the basics of this
amazing, adaptable educational tool and explain how it’s used in KS1 and
KS2 maths.
A number line is just that – a straight, horizontal line with numbers placed at even
increments along the length. It’s not a ruler, so the space between each number
doesn’t matter, but the numbers included on the line determine how it’s meant to be
used.
A number ladder is the vertical version of a number line.
How are number lines used?
Number lines can be used throughout a child’s time at primary school, starting in
Reception; ordering numbers is an important skill and children may be given a blank
number line and asked to put a variety of numbers in order on it.
Number lines are often used in Key Stage 1 for demonstrating addition and
subtraction. Children may be given a number line marked 0 - 10 or 0 - 20:

A child might be given the following question:
7+2=
They will be shown how to put their finger on the 7 and then count on 2 until they get
to 9. This makes the idea of a number increasing very visual for them.
For this question:
9-4=
children will be asked to put their finger on the 9 and then jump back 4 until they get
to 5.
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Children start learning to count in 2s, 5s and 10s in Year 1; this then forms a basis
for learning their 2, 5 and 10 times tables in Year 2. A number line can be very helpful
for this, whereby they mark on jumps to show how to move from one number to the
next.
In Year 3 and 4 a number line can be used to work out times table questions, for
example: if a child is asked what 4 x 3 is, they could jump along a number line in 3s
four times to reach the number 12:

Number lines can also be used for division. If a child has to work out 18 ÷ 3, they
could put a mark on the 18 and then jump up to the 18 in 3s. They would then realise
they had moved 6 jumps and therefore the answer is 6:

Children are often taught subtraction using a number line method called
‘complementary addition’ (the jump strategy). This method makes it very clear that
subtraction means finding the difference between a smaller number and a bigger
number. To use a number line to subtract with the jump strategy, put the small number
on the left hand side and then the big number on the right hand side, then jump from
one number to another and count up all the jumps at the end:
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In Year 4, children start to use a number line to understand the concept of negative
numbers:

From Years 4 to 6, children need to place decimal numbers and fractions onto a
number line. For example, they may be asked to write what fraction this arrow is
pointing at:

They may also be asked to write what decimal this arrow is pointing at:

Some teachers may also use an empty number line to demonstrate dividing larger
numbers:
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Are there different kinds of number lines?
Because the concept is so simple, number lines can pretty
much take any shape you like. For example, they can
extend vertically to help your child visualise the problem in a
slightly different way – these are called number ladders.
Where can I get a number line?
You can print out number lines from TheSchoolRun, or draw
one yourself using a ruler and the long side of a sheet of A4
paper. If you create number lines for your children to help
them with their maths homework, add colours, shapes or
favourite characters to make them a little more interesting –
our versions have been designed to look fun.
Number lines are an invaluable tool all the way through a
child’s time at primary school. It is a really good idea to get
children in the habit of thinking about whether drawing their
own number line will help them to solve a problem.
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Number sentence
We explain what a number sentence is and how primary-school children are
taught to write number sentences (or fill in gaps in number sentences) in
KS1 and KS2.
A number sentence is an arrangement of numbers and symbols, such as the
following:
6 + 7 = 13
45 - 6 = 39
8 x 9 = 72
48 ÷ 8 = 6
There was a time when teachers would use the word ‘sum’ when referring to any of
the number sentences above, but this is confusing for children, as the word ‘sum’ is a
term that should only be used when talking about addition.
Children start learning how to write addition and subtraction number sentences
in Year 1. They will probably start learning about addition by making two groups (for
example: 5 bananas and 2 apples) and putting them together. They then develop
towards working out how to write these numbers and arrange them with the symbols
+ and = to make a number sentence that makes sense.
In Year 2, children start to write number sentences for multiplication and
division, so they need to understand the symbols: x and ÷ and be able to write them.
Working with number sentences in the classroom
At any time in Key Stage 1 or 2, teachers may show children a word problem and
then ask them to write the number sentence that goes with it, for example:
I have a £5 note. I spend £3.20. How much money do I have left?
After showing children this problem, a teacher would probably ask what operation the
children need to do to solve it: add, subtract, multiply or divide? They might then ask
them to write out the number sentence that they would need to solve to work out the
problem, which would be: £5 - £3.20 =
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Children may also come across number sentences with gaps in them. In Key Stage 1
they might look at a number sentence like this:

and be asked to work out what goes in the gap.
Number sentences with gaps will get progressively harder in KS2, for example:

Sometimes children will be given number sentences where there are two operations
on each side, for example:

Here, they need to understand that since the left hand side equals 16, the right hand
side has to equal the same amount, and since 20 - 4 = 16, the number in the gap
should be 4.
They may be given a number sentence like the one above, but where there is isn’t a
single correct answer to put in the gap:

Here, it may be a good idea to try a number out in the first gap, for example, 10:
10 + 20 + 10 = 40
We know that 5 x 8 = 40, so 8 could then go in the other gap.
A teacher may then ask children to find as many other possibilities as they can.
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Number square
Do you know what a number square is and what to do with one? Here’s our
parents’ guide to everything you need to know about this primary-school
maths aid so you can support your child when they’re working with a
number square to add and subtract in Key Stage 1.

It’s literally a square filled with numbers. Yes, it’s that simple!

What numbers are in it?
The numbers are normally sequential. Younger children will often use a number
square with numbers from one to 20. You’ll also commonly see number squares from
one to 100. The numbers are typed in numerals (1, 2, 3, etc). You might also see
number squares called a ‘100 grid’ or a ‘multiplication grid’; the latter specifically helps
children with their times tables.
Not all number squares start at the number ‘1’. Some will start with different numbers,
for example if your child is learning about hundreds, tens and ones.
Lots of games (like Snakes and Ladders) use number squares, so your child is likely
to be familiar with the concept from a very young age.
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How does a number square help learning?
It’s a really simple maths aid which helps children do addition, multiplication and
subtraction. Children can use the grid to count up or down a certain amount of
numbers and also to count ahead to find the next multiplication or sequence of
numbers and to identify prime numbers. The squares can be shaded or coloured,
which makes it more fun for children. Number squares can also be used to help
children recognise patterns, such as sequencing (where the count goes up in a
certain amount of numbers each time, for example in times tables).
How are number squares used in KS1 and KS2?
A number square helps children in Key Stage 1 to count to 100 so that they are
aware of the order of the numbers and what each one looks like.
Children in Key Stage 1 also need to learn to count in 2s, 5s and 10s and a hundred
number square is very useful for teaching them these skills. Often, children are asked
to shade multiples of 2, 5 or 10 to help them see the numbers that they are counting.
Once children go on to learn other times tables in Key Stage 2 the number square
can again be used to shade multiples of 3, 4, 6, etc.
Number squares can be used for adding and subtracting from a number. It can
be a good idea to show children how to count on ten (or add ten) from a number on
a number square by counting in ones. You can then show them that a quicker way to
do this is just to move down one row on the number square. This makes it clear that
when ten is added to a number only the tens digit changes.
A blank number square or hundred chart can be an excellent tool to explain
decimals to children (this concept is introduced in Year 4). You can explain that the
number square represents ‘one whole’ and that the whole is split into 100 equal small
squares. If you colour in one of these small squares you are showing 0.01 which is
one hundredth. If you colour in ten of these small squares you are showing 0.10 (we
knock the last 0 off, so it becomes 0.1) which is one tenth.
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You can then go on to show equivalence between fractions and decimals using the
following diagrams:

In Year 5 children go on to learn percentages, so a hundred number square may
be useful to show equivalence between fractions, decimals and percentages
(see above).
So what’s a number line?
What it says on the tin: a line of numbers. Children use number lines when learning
basic addition. The numbers are written in a line and using a finger, or a counter,
children can count in ‘hops’ to get the correct answer to a simple sum.
Your child will almost certainly bring home examples of both number lines and
number squares to use with their maths homework.
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Numerators
We explain what the numerator of a fraction is and give examples of how
the concept might be taught in Key Stage 2, as well as explaining fractions
equivalence and the relationship between the numerator and denominator.
The numerator is the top number of a fraction.

So in the fraction 3/8 the numerator is 3. In the fraction 1/9 the numerator is 1.
If a fraction has 1 as its numerator, it is called a unit fraction.
Fractions notation in Year 3 maths
Children need to find one half, one quarter and three quarters of shapes in Y2.
It is not until Year 3 that they start actually having to use fraction notation (that is,
looking at the diagram below and writing ‘3/6’ to express what they are seeing). At
this point they will be introduced to the fact that the top number is the numerator and
the bottom number is the denominator.

It is helpful for them to see diagrams so that they are aware that the numerator is the
number of parts shaded (for example, in the fraction above, 3 parts out of 6) and the
denominator is the number of parts the shape has been divided into.
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Fractions equivalence
In Years 3 and 4, children learn about equivalence. They will look at diagrams like
the following fractions equivalence wall:

1/2

1/2

1/3

1/3

1/4

1/4

1/6
1/8

1/3

1/6
1/8

1/4

1/6
1/8

1/8

1/4

1/6
1/8

1/6
1/8

1/6
1/8

1/8

1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12

and start to understand how fractions can be the same, even if they are split up into
different numbers of parts, which give them different denominators.
They also need to look at the relationship between the numerator and denominator
in equivalent fractions; for example, in the diagram below, they may notice that 2 is a
third of 6 and 4 is a third of 12.

In Years 4, 5 and 6 children need to relate fractions to their decimal equivalents.
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To consolidate this knowledge, it is helpful for them to understand that decimals deal
with whole numbers being split into one hundred equal parts, so a decimal number
can be compared to a fraction with 100 as the denominator. The number that
occurs after the decimal point in a decimal number then forms the numerator of an
equivalent fraction, for example: 0.41 is 41/100.

Children then need to be able to simplify fractions by dividing the numerator and
denominator by the same number.
They may also be given a list of fractions with different denominators and asked to
convert them so that they all have the same denominator. This involves either
multiplying or dividing both the numerator and denominator by the same number.
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Odd and even numbers
We explain what odd and even numbers are and how primary-school
children are taught about this concept in KS1 and then have to apply this
learning in KS2.
Children in Key Stage 1 need to learn about odd and even numbers.
An even number is a number that can be divided into two equal groups.
An odd number is a number that cannot be divided into two equal groups.
Even numbers end in 2, 4, 6, 8 and 0 regardless of how many digits they have (we
know the number 5,917,624 is even because it ends in a 4!).
Odd numbers end in 1, 3, 5, 7, 9.
How children learn about odd and even numbers
Teachers will often give children counters to help them understand odd and even
numbers. They may give children a set of numbers, for example:
71845
and then ask them to count out each number in counters, then organise the counters
into two equal groups. Sometimes it is helpful to give them a piece of paper with two
circles on it, so that they can count the counters out into the circles.
It is important that children become confident with this skill in Key Stage 1, as in Key
Stage 2 they will be asked to answer questions based on a firm understanding of odd
and even, for example:
Organise these numbers into the Venn diagram:
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Children would need to sort the numbers so the 8 was in the left-hand circle. The 6
should be in the middle. The 9 should be in the right hand circle. The 1 and 5 should
be outside the circles.

Children may also be asked to solve puzzles and investigations that require
knowledge of odd and even numbers. For example:
What am I?
I am an odd number.
My digits add up to 7.
I am bigger than 50 and smaller than 100.
OR:
All multiples of 6 are even. Is this true or false?
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Operations
We explain what the four operations are and how children learn about
addition, subtraction, multiplication and division over KS1 and KS2,
working towards solving problems involving all four operations.
When teachers talk about the four operations, this refers to addition, subtraction,
multiplication and division.
Addition, subtraction, multiplication and division in Key Stage 1: Year 1
In Year 1, children need to understand the following symbols: + - =
They need to know addition and subtraction facts to 20.
They will learn to add and subtract one- and two-digit numbers up to 20.
They need to work out multiplication and division problems by using objects or arrays:

Addition, subtraction, multiplication and division in Key Stage 1: Year 2
As part of the new national curriculum, children in Year 2 are expected to know
number bonds and which pairs of multiples of 10 add up to 100 (for example, 20 +
80). They will use addition and subtraction facts to 100.
They will learn to add and subtract:
• A two-digit number and a one-digit number
• A two-digit number and a tens number
• Two two-digit numbers
• Three one-digit numbers
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They will understand that subtraction is the inverse of addition.
Children will recall and use multiplication and division facts for the 2, 5 and 10
multiplication tables.
They need to know and use the following symbols: x ÷
They will solve problems involving multiplication and division using objects or arrays.
Addition, subtraction, multiplication and division in Key Stage 2: Year 3
Children in Year 3 need to add and subtract numbers mentally, including:
• A three-digit number and ones
• A three-digit number and 10s
• A three-digit number and 100s
They need to add and subtract numbers with up to three digits, using column addition
and subtraction.
They will be able to recall and use multiplication and division facts for the 3, 4 and
8 times tables.
They will multiply two-digit numbers by one-digit numbers.
They will solve problems involving all four operations.
Addition, subtraction, multiplication and division in Key Stage 2: Year 4
Year 4 children need to add and subtract numbers with up to four digits using column
addition and subtraction.
They will be able to recall multiplication and division facts up to 12 x 12.
They will learn to recognise factor pairs.
They will multiply two-digit and three-digit numbers by a one-digit number using a
formal written layout.
They will solve problems using all four operations.
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Addition, subtraction, multiplication and division in Key Stage 2: Year 5
Children in Year 5 need to be able to add and subtract whole numbers with more than
four digits using column addition and subtraction.
They will become more confident in their mental maths and will be able to add and
subtract increasingly large numbers mentally.
They will be able to identify multiples, factors and prime numbers.
They will begin to use long multiplication for multiplying larger numbers of up
to four digits.
They will divide numbers of up to four digits using short division.
They will be able to solve multi-step problems involving all four operations.
Addition, subtraction, multiplication and division in Key Stage 2: Year 6
Following the new national curriculum, Year 6 children will need to multiply four-digit
by two-digit numbers using long multiplication.
They will be able to divide four digits by two digits using long division.
They will identify common factors, common multiples and prime numbers and be able
to derive squares of numbers up to 12 x 12.
They will be able to solve multi-step problems involving all four operations.
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Parallel
We explain what parallel means and how children are taught about shapes
throughout KS1 and KS2.

Parallel lines are straight lines that always stay the same distance from each
other and never meet:

When do children learn about parallel lines?
Children learn the names of shapes in Key Stage 1. They will be asked to
describe and sort shapes.
In Year 3 they need to identify parallel and perpendicular lines.
Children need to continue to consolidate their knowledge of parallel lines in Years 4
and 5 with questions such as these:
Which of the following shapes has two sets of parallel lines?

(The answer is the fourth shape, the rectangle; the hexagon has three sets of
parallel sides.)
In Year 6 they will be asked to draw 2D shapes to given dimensions, which will
include parallel lines.
As part of their work on shape and space children are expected to know about
horizontal lines, vertical lines, perpendicular lines and diagonal lines.
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Partitioning
Not sure what your child means when they talk about partitioning numbers
in maths problems? We explain the method, and how your child will use it.
Partitioning is a way of working out maths problems that involve large numbers by
splitting them into smaller units so they’re easier to work with. So, instead of adding
numbers in a column, like this…

…younger students will first be taught to separate each of these numbers into units,
like this…

…and they can add these smaller parts together. For instance, they can pick out
all the tens and work down to single units, making the problem more and more
manageable, like this…

Why are children taught partitioning?
Children are taught this method before they learn to add numbers in columns.
Partitioning gives children a different way of visualising maths problems, and helps
them work out large sums in their head. By breaking numbers down into units that
are easy for them (and us!) to calculate mentally, they can reach the correct answer
without counting out tricky double or triple-digit numbers on their fingers or trying to
remember where a decimal point needs to be.
When do children start to partition numbers?
Partitioning is taught in Key Stage 1, to make children aware that a two-digit
number is made up of tens and ones. Teachers often use arrow cards for this so that
children can physically make a number, such as 24, out of a 20 and a 4. The idea is
that the child lines up the arrows together to make the numbers fit:
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Partitioning in addition
These are two commonly used methods for adding larger numbers:

A teacher might start teaching children to add two-digit and three-digit numbers in
Year 3 by partitioning. The reason for this is that it helps children to mentally add
multiples of ten (70 + 50 for example) and multiples of 100 (400 + 800 for example).
Children in Year 3 should also learn to add three-digit numbers using the column
method, so your child is likely to encounter both of these methods.
Partitioning in multiplication
Children in Year 3 will also need to multiply two-digit numbers by a one-digit
number. They will usually be taught this by partitioning, for example:

As children move into Year 4 and 5, they have to start multiplying two
two-digit numbers. There are two commonly used methods for this (the grid and
column methods); the grid method uses partitioning:
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Again, the grid method is used so that children are repeatedly practising multiplying
multiples of ten with other numbers, for example: 30 x 20, 30 x 3, 20 x 8, etc. Once
teachers are very confident that a child is aware of how to multiply multiples of ten
and one hundred, they will often allow a child to move onto the quicker column
method.
In Year 6, children need to start calculating with decimals. To make this easier, a
teacher may show them how to partition decimals. For example:
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Percentages
We explain what a percentage is, how children are taught to understand
the concept, to find percentages of numbers and to compare fractions of
amounts to percentages of amounts.
A percentage is a number or ratio expressed as a fraction of 100. When we talk
about percentages, we imagine that ‘a whole’ has been divided into 100 equal parts.

Percentages in primary school
Percentages are best understood in practical terms. For example:
If a park covers 5km² and 1km² is covered in grass, we know that 1/5 of the park is
covered in grass. If we convert this to a percentage, we say that 20% of the park is
covered in grass, because 20/100 is equivalent to 1/5.
If there are 30 pupils in a class and 15 of them have packed lunches rather than
school dinners, we can say that 1/2 the class have packed lunches. If we convert this
to a percentage, we say that 50% of the class have packed lunches, because 50/100
is equivalent to 1/2.
Children are introduced to decimals in Year 4 where they are taught to
recognise the equivalence between decimal and fraction forms. They need to
know that 0.5 is equivalent to 1/2, 0.25 is equivalent to 1/4, 0.01 is equivalent to
1/100 and 0.1 is equivalent to 1/10.
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This knowledge gives them a good grounding for learning about the concept of
percentages which is introduced in Year 5.
Finding percentages of numbers
In Year 5, children learn to recognise the percent symbol (%) and understand that
per cent relates to ‘number of parts per hundred’. They need to write percentages as
a fraction with denominator 100 and also as a decimal. For example: they might be
shown 20% and asked to write this as 20/100 and 0.2.
In Year 6, children move onto finding percentages of amounts:
For example, they may be asked to find: 10% of 4kg
Here, they would need to know that because 10 is 1/10 of 100, they are basically
finding 1/10 of the quantity. To find 1/10 of something you need to divide it by 10. So
they would need to divide 4kg (or 4000g) by 10 to make 400g.
They may also be asked to find: 5% of £5
Here, they would need to first find 10% of £5. The best way to do this would be to
divide 500p by 10, which equals 50p. Since they are finding 5% which is half of 10%,
they would need to halve the 50p which would give them 25p.
They may also be asked to find: 15% of 8m
Here they would need to find 10% of 8m (800cm ÷ 10 = 80cm) and 5% of 8m (80cm ÷
2 = 40cm) and then add them together (80cm + 40cm) to make 120cm.
They may also be asked to find: 40% of £15
Here they would need to find 10% of £15 (1500p ÷ 10 = 150p) and then multiply this
by 4 (150p x 4 = 600p = £6).
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Percentage word problems
Often, children will need to carry out problem solving related to percentages. They
may be asked questions similar to the following:
I see a jumper in a shop window priced at £45. The next day the jumper is reduced in
price by 30%. How much does the jumper cost now?
• A child would need to work out 10% of £45 (£4.50) and then multiply this by 3
(£13.50).
• They would then need to take this £13.50 away from the £45, which would give
them £31.50.
Children may also need to compare fractions of amounts to percentages of
amounts, for example:
There are 140 sweets in a jar in a sweet shop. Katy buys 2/5 of the sweets. John
buys 45% of the sweets. Work out how many sweets each child buys. Who buys
more sweets?
• To work out what Katy buys, children would need to find 1/5 of 140 which is 140 ÷ 5
= 28.  2/5 would therefore be 28 x 2 = 56.
• To work out what John buys, children would need to find 10% of 140, which is 140 ÷
10 = 14.
• They would then need to multiply this by 4 to make 40% which would equal 56.
• To find the 5% they would need to halve 10% of 140 (14) which would make 7.
• Then to find 45% they would need to add the 40% (56) to the 5% (7) which would
make 63.
• So Katy buys 56 and John buys 63 sweets, which means John has bought more.
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Perimeter
We explain what the perimeter is and how teachers explain the concept to
children in KS2, as well as showing the types of perimeter word problems
children could be faced with.
The perimeter is the distance around the edge of a 2D shape. At primary school,
teachers will sometimes talk about an ant walking around the edge of a shape to
make this concept clear to the children.
Calculating the perimeter
Children start to learn about perimeter in Year 4. They may be asked to measure the
length of each side of the shape and then add these measurements up to find the
perimeter. Alternatively, they may be given a shape like the following, which is not
drawn to scale, and asked to find the perimeter:

At this point, they would need to understand that a rectangle has two long sides that
are exactly the same length and two short sides that are exactly the same length,
which is why only two measurements are given above. They could then work out the
perimeter in any of the following ways:
10 + 4 + 10 + 4

OR

(10 x 2) + (4 x 2)

OR

(10 + 4) x 2

The perimeter of a shape is always calculated by adding up the length of each
of the sides.
In Year 5 and 6, children might be given shapes like this one and asked to find their
perimeter:
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In this case, they need to work out the lengths of the edges that are unlabelled, by
looking at the other labelled edges.
In this case, you can work out that the unlabelled small side on the shape is 2cm
long, since it must be the length of the bottom edge (9cm) minus the two top edges
(4cm and 3cm).
To find out the perimeter, you would then need to add up all the sides: 4 + 5 + 9 + 6 +
3 + 3 + 2 + 2 = 34cm.
Perimeter puzzles in KS2
Often, children will be given worded puzzles or investigations in which they will have
to visualise a shape in order to find the answer, for example:
A rectangle has an area of 20cm². What could its perimeter be?
• In this case, the child would need to work out what length the sides could be in
order to have an area of 20cm².
• They would need to remember that the formula for area is length x width, so they
may come to the conclusion that the sides of the rectangle are 4cm and 5cm.
• They would then need to work out the perimeter (4 + 4 + 5 + 5 ) and would come to
the answer 18cm.
It is essential that children become familiar with problems like this, where they are
required to visualise shapes that have not been drawn. It can be helpful for children
to draw rough, unmeasured shapes to help them solve these problems.
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Perpendicular
We explain what perpendicular means and how children are taught angles
throughout KS1 and KS2.

When two lines are perpendicular, they are at right angles to each other.
All of these diagrams show pairs of lines that are perpendicular to each other.

Learning about right angles and perpendicular lines in primary school
Children learn about quarter, half and full turns in Key Stage 1, where they are
usually encouraged to stand up and make turns to face objects in the classroom to
give them an idea of what a quarter, half and full turn are.
In Year 3, children need to be aware that a straight line is made up of two right angles
and that a quarter turn is a right angle. They will be asked to identify these in 2D
shapes. At this point, they will also learn that two lines at right angles to each other
are called perpendicular lines.
Identifying perpendicular lines in shapes
Example geometry questions a Key Stage 2 child might come across are:
Tick the two shapes that have perpendicular lines:

In this case, they would need to tick the second, third and fourth shapes, as these
have perpendicular lines (lines at right angles to each other).
Add two lines to this drawing to make a shape that has perpendicular lines:
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Tick the shape that has a pair of perpendicular lines and an acute angle:

(They would need to tick the second shape.)
It is vital that children understand the concept of right angles to understand
what perpendicular lines are.
It can take a while for children to get the hang of angles and getting them to stand
up and make quarter, half and full turns can be a useful activity to keep repeating
throughout their time in primary school, so that they are aware that a quarter turn is
90˚, a half turn is 180˚ and a full turn is 360˚.
In Year 3, when children first start learning about right angles, they are sometimes
given a small, square piece of card, so that they can use the right-angled corner of
this card to check whether a shape has a right angle or not. This can be a useful tool
all the way through primary school!
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Pictograms
Pictograms are introduced in Year 2 as a simple and engaging introduction
to bar charts. We explain what your child needs to know about pictograms
and how to read and create them, as well as explaining when and how
they’re introduced.
A pictogram is a chart that uses pictures to represent data. Pictograms are set out in
the same way as bar charts, but instead of bars they use columns of pictures to show
the numbers involved.

When are pictograms introduced to children?
Pictograms are most commonly used in Key Stage 1 as a simple and engaging
introduction to bar charts. Sometimes teachers will give children cut-out pictures
to count out and stick onto a ready-made sheet. This physical activity makes the
concept very clear for young children.
When compiling information for a pictogram, a teacher will usually encourage their
class to collect data about other children: for example, children might be asked to
find out about favourite crisps, cakes, animals or colours of the children in their class
or another class. Often, they will record this information on a class list and then put
it onto a tally chart (for the younger children, the teacher will probably collate a tally
chart on the board for the class). This information is then converted into a pictogram.
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Children continue to learn about pictograms in Year 3. More advanced pictograms
might be used further up the school, where one image represents more than one
of an object, so children need to think about how they are interpreting the number of
images. For example:

In this case, it is very important that the child has properly read the question and
understood that one image represents 6 units (cupcakes).
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Pie charts
We explain what a pie chart is, how it is used to help us understand data
and how children are taught to interpret pie charts.

Pie charts are used in data handling and are circular charts divided up into
segments which each represent a value.
Pie charts are divided into sections (or ‘slices’) to represent values of different
sizes. For example, in this pie chart, the circle represents a whole class. Each
member of the class was asked what their favourite subject was, so each segment of
the circle represents a different favourite subject:

Pie charts are a visual device to help us understand data more easily. For
example, in this pie chart we can see that sport was the most popular subject as
more than half of the class said it was their favourite subject.
Pie charts and percentages and angles
Pie charts often label each segment with a percentage, so it is vital that children
understand percentages before they can properly interpret pie charts.
For example: a pie chart showing the favourite fruit of children in one class, may have
three segments, showing strawberries as 55%, bananas as 39% and blueberries
without a percentage. Children would need to work out the percentage of children
who liked blueberries by taking 55% and 39% away from 100. The remaining number
(6) would be the missing percentage.
PAGE 176

Children would also need to know that if a quarter of the pie chart is clearly
marked, this represents 25%. If half the pie chart is clearly marked, this
represents 50%.
Children in Year 6 will sometimes be given a question on a pie chart that relies on
their knowledge of angles, for example:

In order to answer questions about this pie chart they would need to know that
the data about Tony is shown on a right-angled section which therefore means it
represents 25% or a quarter of the information given. Kaias’s section is half or 50%
of the data. If James represents 5% then Hugo must represent 20%.
In Year 6, children will learn how to construct pie charts. For example: they may
be asked to represent ‘half’ on a pie chart by drawing a vertical or horizontal line
across its centre. They may be asked to represent ‘a quarter’ by using a protractor to
measure an angle of 90° and then draw a line segmenting this off.
More able children may be asked to relate their knowledge of percentages to their
knowledge of angles. For example, to represent 30% on a pie chart, they would
need to work out what 30% of a full turn (360°) is. They would then need to measure
this angle on the pie chart with their protractor (108°), draw a line and then label the
segment correctly.
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Place value
A good understanding of place value (the value of each digit in a number)
is vital in primary-school maths. Our parents’ guide explains how your
child will be taught about units, tens, hundreds and thousands with number
lines, arrow cards and more, as well as outlining how place value is used to
help children visualise calculations.
Place value is the value of each digit in a number. It means understanding that 582 is
made up of 500, 80 and 2, rather than 5, 8 and 2.
How are children taught to understand place value in KS1?
In school two maths aids are used to help make place value clear to children.
Deines blocks are blocks in which cubes represent units / ones, rods of ten cubes
represent tens, flats  of 100 cubes represent hundreds and blocks of 1000 cubes
represent thousands:

In Key Stage 1, a child might be given some ten and units (ones) Deines blocks and
asked to make a number such as 43. They would need to select four tens rods and
three ones blocks. This makes it very clear to them that a two-digit number is made
up of tens and ones. It also helps them to practise counting in tens.
Arrow cards look like this:
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A child might be asked to make the number 34 using arrow cards. They would need
to take the 30 and the 4 and put them together so that the arrows were lined up. This
again helps to make clear that a two-digit number is made up of tens and ones.
It is absolutely vital that children understand place value before they can go onto
adding and subtracting two-digit numbers.
Place value in KS2
In Year 3, children might be given Deines blocks and arrow cards to help them with
adding a pair of two-digit numbers. This would enable them to partition the numbers,
so that they could add the tens first and then the units. A Year 3 child would also be
expected to know the place value of digits in three-digit numbers.
In Year 3, children also need to know what happens to a number when it is
multiplied by 10 or 100. It is really important here that they are aware that the
number moves to the left, rather than talking about ‘adding zeros’ (when children
move onto dividing by 10 to find a decimal answer, they will not be able to use the
strategy of adding or removing zeros).
This is a common method used by teachers to show children how to multiply by
ten:

When multiplying 6 by ten, the number moves to the left and a zero is put in, so the
number becomes 60.
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If you multiply 6 by 100, the number moves two places to the left and zeros are put in,
so the number would become 600.
In Year 4, children would need to use their knowledge of place value to work out
sums and difference of pairs of multiples of 10, 100 or 1000. They might be
asked to mentally work out 80 + 40 in which case they would need to ‘cross 100’ to
find the answer 120. They might be asked to work out 700 + 600 or 8000 + 3000, in
which case they would be crossing 1000 and 10,000. A number line can be helpful in
these instances.

Year 4 children also need to start to understand the place value of decimals. A
blank hundred square is a good way of demonstrating this:

With the above two decimals, you can make it clear that 0.41 is 41/100 and 0.02 is
2/100.
Sometimes teachers use small whiteboards marked like this:
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Children use the whiteboards to write a number that the teacher has said out loud.
For example: the child might be asked to write the number 5.72. They might then
be asked to add 0.1 to this number, at which point they would need to change the
number to 5.82. They might be asked to subtract 0.01, at which point they would
need to change the number to 5.81.
In Year 4 children need to learn how to divide numbers by 10 and 100. Teachers
usually teach this using this method:

When dividing 6 by ten, the number moves one place to the right and becomes 0.6.

If you divide 6 by 100, the number moves two places to the right and becomes 0.06.
In Year 5, children need to use their knowledge of place value to work out sums and
differences of decimals. For example, they would need to know that adding 0.8 and
0.4 results in ‘crossing 1’ because the answer is 1.2. A number line can be helpful in
demonstrating this:

In Year 6, children need to know their knowledge of place value to work out
multiplication and division of decimals. For example, when working out 0.6 x 4,
they would need to know that this is the same as working out 6 x 4 = 24, but then
the answer needs to be divided by 10 (because 6 divided by 10 is 0.6) to make the
answer 2.4.
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Polygons
Can you tell your hexagons from your heptagons? Your octagons from your
decagons? We explain how polygons are taught in primary school, with
examples of regular and irregular versions of each multi-sided shape.
A polygon is a flat, two-dimensional (2D) shape with straight sides that is fully closed
(all the sides are joined up). The sides must be straight. Polygons may have any
number of sides.

A polygon

A shape with curved

A shape that is not fully

sides is not a polygon

closed is not a polygon

Regular and irregular polygons
A regular polygon is a polygon in which all sides are of all the same length and at
the same angles.
An irregular polygon is a polygon with sides and/or angles of differing lengths
and sizes. (Although they still must be straight and joined up.)
Primary school polygons
Polygons taught in primary school include:
			Regular				Irregular

Triangle
(3 sides)
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			Regular				Irregular

Quadrilateral
(4 sides)

Pentagon
(5 sides)

Hexagon
(6 sides)

Heptagon
(7 sides)

Octagon
(8 sides)

Nonagon
(9 sides)
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			Regular				Irregular

Decagon
(10 sides)

*A regular quadrilateral has a special name. It is called a square.
*There are different types of triangles: an equilateral triangle is a regular triangle
and a right-angle triangle and an isosceles triangle are examples of irregular
triangles.

Year 1

What is taught			

How it might be taught

Children are taught to name

Children may learn the shapes

common 2D shapes including

through matching activities, going on

polygons such as squares,

a shape walk in the school grounds,

rectangles, triangles, pentagons,

flash-cards and games. They will look

hexagons and octagons.

at real-life examples of shapes as well
as pictures.

Year 2

Children will be taught to identify

Children will count the number of

properties of shapes such as

sides and corners on the shape.

the number of sides and vertices

They will describe shapes using the

(corners).

properties, for example: This shape
has 3 corners and 3 sides. What is
the shape?

Year 3

Children will extend their

Children will describe shapes and

knowledge of polygons to include

identify them using their properties

different types of triangles

including symmetry and angles.

and quadrilaterals. They will

They might be asked to sort shapes

be introduced to heptagons,

according to their properties using

nonagons and decagons.

Venn diagrams and Carroll diagrams.

Knowledge of shape properties will
include angles and symmetry of
these polygons.
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Year 4

What is taught			

How it might be taught

Children are taught to compare

Children will be given a range of

lengths and angles of polygons

polygons to sort into regular and

to decide if they are regular or

irregular; this might be by completing

irregular. The vocabulary ‘polygon’,

practical tasks or using ICT.

‘regular’ and ‘irregular’ will be
used.
Year 5

Children will be taught to

Children will be given shapes to sort

distinguish between regular and

and asked to explain why the polygon

irregular polygons based on

is regular using the properties of

reasoning about equal sides and

angles and sides.

angles.

Year 6

At the end of KS2 children begin

Children will be shown how to

to find unknown angles in regular

calculate unknown angles in polygons

polygons.

using their knowledge of angles and a
given formula.

Calculating the size of the angles in a polygon in Year 6
It is important to remember that all the internal angles of a regular polygon are equal.
In Year 6 children use this knowledge and the following formula to calculate the size
of the angles.
The size of each of the interior angle of a regular polygon = (n-2) x 180º ÷ n
Where n is the number of sides.
So for example:
A regular pentagon has 5 sides
(5-2) x 180 = 3 x 180 ÷ 5 = 540º ÷ 5 = 108º
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Prime numbers
We explain what prime numbers are and give examples of the types of
questions KS2 children might be asked to test their knowledge of prime
numbers.
A prime number is a number greater than 1 that cannot be divided evenly by
any number other than itself or 1.
For example: 17 is a prime number because you cannot divide it (without a
remainder) by any number except 17 or 1:
17 ÷ 17 = 1

17 ÷ 1 = 17

Prime numbers in Key Stage 2
Children in Years 5 and 6 are expected to recall prime numbers up to 19 and
establish whether numbers above that, up to 100, are prime. Here are all the prime
numbers under 100:

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97
They may be asked questions such as the following to test them on their knowledge
of prime numbers:
36 has two factors which are prime numbers. What are they?
Answer: 2 and 3
Sometimes questions on prime numbers
will be combined with other skills, such
as probability:
Susan has this spinner: What is the
probability that she spins it,
it will land on a prime number?
Answer: Since 3, 5, 7, 11 and 13 are prime
numbers, the probability will be 5/6.
PAGE 186

2 3 5 7 11 13 17
19 23 29 31 37 41
43 47 53 59 61 67
71 73 79 83 89 97
Prime number investigations
Prime numbers can be a fascinating subject. and they play a big role in modern
business and our online life. Prime numbers are used to create the public key
cryptography algorithms which are used to secure nearly all online data transfers,
including email encryption and bank card security. Almost every online purchase
made will use prime numbers in its security process!
Show your child the world’s largest known prime number, which is over 17 million
decimal digits long, or help increase mathematical knowledge by searching for ‘lost
primes’ as part of the Prime Challenge.

2 3 5 7 11 13 17
19 23 29 31 37 41
43 47 53 59 61 67
71 73 79 83 89 97
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Prisms and pyramids
Prisms and pyramids explained for parents, including practical ways
children work with 3D shapes in the classroom and learn about their
properties.
A prism is a type of three-dimensional (3D) shape with flat sides. It has two
ends that are the same shape and size (and look like a 2D shape). It has the same
cross-section all along the shape from end to end; that means if you cut through it
you would see the same 2D shape as on either end.
Prisms taught in primary school

Cube

Cuboid

Triangular prism

Pentagonal prism
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Hexagonal prism

Octagonal prism

Apart from a cube and a cuboid, if you know the name of the polygon / 2D shape on
the end of the prism it is easy to work out the name of the prism! (Triangle / triangular
prism; Pentagon / Pentagonal prism, etc.)
NB: A cylinder has two ends with the same shape (a circle) but because it has
curved sides it is not a prism.
What is a pyramid?
A pyramid is also a three-dimensional (3D) shape. It has a polygon base and
flat (triangular) sides that join at a common point (called the apex).
We often think of the famous pyramids in Egypt when the word ‘pyramid’ is
mentioned. The Egyptian pyramids are square-based pyramids, but there are several
other types of pyramids, each with a different polygon as its base.

Square-based pyramid
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Triangular-based pyramid

Pentagonal-based pyramid

Hexagonal-based pyramid

Octagonal-based pyramid

Prisms and pyramids in primary school
Year 2 children will be taught to name and identify prisms and pyramids in their
learning of 3D shapes. They will learn to describe their properties. They will be given
plastic models of 3D shapes to help them practise counting the number of faces,
edges and vertices. They may be asked to complete tables to record their results.
			

PAGE 190

3D shape			

Prism or pyramid? Faces Edges Vertices

Cube 			Prism			6

12

8

Triangular prism		Prism			5

9

6

Square-based pyramid

Pyramid		 5

8

5

Triangular-based pyramid Pyramid		 4

6

4

Year 3 children will be taught to use modelling materials to make prisms and
pyramids as well as nets for prisms and pyramids. Children could be given cardboard
prisms and pyramids that they can unfold to see what a net looks like and might be
asked what 2D shapes are needed to build the 3D prism or pyramid.

Year 5 children will be taught to identify prisms and pyramids from 2D representations
(pictures of the shapes).
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Possibility/chance/likelihood
We explain what probability / chance / likelihood means, how children
are taught about probability from Year 5 and the kinds of mathematical
problems involving probability they might be asked to solve.
Probability tells us how likely something is to happen.
Probability can be described in words, or more accurately in terms of fractions and
percentages.
Probability can also be shown on a probability line:

Learning about probability
Children may learn about probability as part of their learning about data handling.
They may be given a question similar to the following:
Mary has these shapes in a box:

If she puts her hand in the box and takes a shape without looking, what is the
probability that she will take out a triangular shape?
Children are expected to answer a question such as this with a fraction. In this case,
the answer would be: 3/12 (because three of the 12 shapes she might pick are
triangles). They may be asked to give this fraction in its simplest form (1/4).
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Probability questions will often involve mention of spinners:
Katy has this spinner.

The chance of the spinner landing on an even number when she spins it is 3/6,
which can be simplified to 1/2.
a) What is the chance of her getting a square number?
b) What is the chance of her getting an odd number?
Simplify your answers.
Answer:
1 and 4 are square numbers, so the chance of her getting a square number is 2/6,
which can be simplified to 1/3.
1, 3 and 5 are odd numbers, so the chance of her getting these numbers is 3/6, which
can be simplified to 1/2.
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Product
In maths the product of two numbers is the result you get when you
multiply them. We explain how children are taught multiplication vocabulary
in KS2 and what kind of problems they might be asked to solve.
The product of two numbers is the result you get when you multiply them
together.
So 12 is the product of 3 and 4, 20 is the product of 4 and 5 and so on.
Children need to become familiar with this concept in Key Stage 2 as questions such
as the following often come up in mental maths test and written tests:
What is the product of 10 and 3?
If children are not aware of the definition of this word, it is very easy for them to think
the above question requires addition of 10 and 3 (13) instead of multiplication of 10
and 3 (30).
Multiplication vocabulary in KS2
In Years 3, 4, 5 and 6 children are expected to be familiar with a range of
mathematical vocabulary. Vocabulary related to multiplication includes:
product, times, multiplied, ‘lots’ of (often represented visually as arrays).
Children may be given puzzles or investigations which include vocabulary that they
need to be confident with, for example:
Which two even numbers below twenty give a product of 108?
For this, children need to be aware of the meaning of the words ‘even’ and ‘product’.
Their next task is to think about how to work out the answer.
A good way to do this would be to list all the even numbers
below twenty and then practise multiplying different pairs
together. (It may be a good idea for your child to complete
this task in some kind of order, so that they make sure they
do not multiply the same pairs twice!)
Answer: 18 and 6
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Properties of 2D and 3D shapes
We explain what the properties of 2D and 3D shapes are, what faces, edges
and vertices are and how children will be taught to describe 2D and 3D
shapes in KS1 and KS2.
When we talk about 2D shapes, we talk about sides and angles.
The angles of a 2D shape are also sometimes referred to as vertices (this is the
plural form; the singular is vertex).
For example: this 2D shape has four sides and four angles:

3D shapes: faces, edges and vertices
When we talk about 3D shapes, we talk about faces, edges and vertices.
The faces are the flat parts of the shape.
The edges are the lines where two faces meet.
The vertices are the points where two or more edges meet.
For example, this 3D shape has 6 faces, 12 edges and 8 vertices:

When do children learn about shapes’ properties?
Children in Key Stage 1 will discuss 2D and 3D shapes using the above terms
(although they may say ‘corners’ instead of angles or vertices). They will talk about
how many sides a 2D shape has, and whether the sides are straight or curved.
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It is very important that children handle 3D shapes in order to be able to count their
faces, edges and vertices, so they will probably construct their own 3D shapes
from nets.
They will also need to be able to look for lines of symmetry in a 2D shape. They may
check this by folding a shape in half to see if the two halves match up.
Children will continue to use the above terms to describe 2D and 3D shapes in Key
Stage 2. They will also start using the following terms:

Right angle
Children need to be able to recognise right angles
(90˚). They may be encouraged to use the corner
of a book to test right angles.

Acute angle
An acute angle is an angle that measures less than 90˚.

Obtuse angle
An obtuse angle is an angle between 90˚ and 180˚.

Parallel
When two lines are parallel, they are always an equal
distance from each other.

Perpendicular
When two lines are perpendicular, they are at
right angles to each other.
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Proportion
We explain what proportion is and how children are taught about proportion
from Year 4, giving examples of the kinds of proportion problems they
might be asked to solve.
Proportion tells us about a portion or part in relation to a whole.
Children start to learn about ratio and proportion in Year 6.
For example, they may be shown the following diagram and would need to know that
there are 2 green triangles in every six triangles (expressed as a fraction, 2/6 of the
triangles are green).

(This is different to ratio, which compares how much of one thing there is compared
to another thing; we would say the ratio of green triangles to yellow triangles, is two to
four or 2:4.)
Proportion problems in Key Stage 2
Children in Year 6 will be asked to solve problems involving proportion. For
example:
There are 15 sweets in a jar. One in every five sweets is cherry-flavoured. How many
sweets are cherry-flavoured?
The long way to work this out would be to draw a diagram of the 15 sweets, with one
symbol (X) for cherry-flavoured sweets and one symbol (0) for sweets that are not
cherry-flavoured, for example:
X 0000
X 0000
X 0000
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Children would be able to see from this diagram that there were three cherryflavoured sweets altogether.
To solve proportion problems using a quicker method:
There are 56 bananas in a box. Two in every seven of them are bruised. How many
are bruised?
• Work this out by calculating how many groups of 7 bananas there are in the box.
• To do this, divide 56 by 7 which would give 8.
• Now multiply the 2 bruised bananas in every group by 8 to make 16.
Scaling up and scaling down problems
In Year 6 children often come across problems where they have to scale a recipe up
or down, for example:
This is a recipe that will make 24 cupcakes:
2 eggs
200g of flour
100g of butter
50g cocoa powder
I need to make 36 cupcakes. How much do I need of each ingredient?
You could work this out by thinking about what both numbers 24 and 36 are divisible
by. They are both divisible by 12. Since 12 is half of 24, you could halve all the
ingredients to find out the ingredients needed to make 12 cupcakes, which would give
you:
1 egg, 100g of flour, 50g of butter and 25g of cocoa powder
Since we need to make 36 cupcakes and 36 is three times 12, we can just multiply
each of these ingredients by 3 to make:
3 eggs, 300g of flour, 150g of butter and 75g of cocoa powder.
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Quadrilaterals
Can you name the 2D shapes we classify as quadrilaterals? Find out how
your child will learn about four-sided, 2D shapes in primary school and try
some hands-on activities to reinforce their learning at home.
A quadrilateral is a four-sided two-dimensional shape. The following 2D shapes are
all quadrilaterals: square, rectangle, rhombus, trapezium, parallelogram and kite.

Square

Rectangle

Rhombus

Trapezium

Parallelogram

Kite

What are children taught about quadrilaterals in primary school?
In Year 1 children will learn the names of 2D shapes, such as rectangles and
squares. They may be shown 3D shapes and asked to say if these have square or
rectangular faces.
In Year 2, children will start to look at symmetry in squares and rectangles. They will
be asked to draw lines of symmetry on these shapes.
In Year 3, children may be asked to draw 2D shapes such as squares and
rectangles. They will also start to learn about right angles and will therefore learn that
squares and rectangles each have four right angles. They will also learn the terms
parallel and perpendicular and will need to identify parallel and perpendicular lines in
quadrilaterals.
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In Year 4, children are taught the term quadrilateral and will be asked to
determine whether a certain shape is a quadrilateral or not.
In Year 5, children will be asked to draw shapes to a given criteria (for example: draw
a quadrilateral with an obtuse angle and a right angle). They will also need to use
their knowledge of quadrilaterals to find missing lengths and angles.
In Year 6, children are taught that the internal angles of a quadrilateral add up to
360. They will use this information to find missing angles in quadrilaterals.

What questions on quadrilaterals might be in KS1 SATs?
Children might be asked to show they understand what a quadrilateral is and what
quadrilaterals’ properties are by answering a Carroll diagram question like this one:
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Answer: The first and second shapes (cone and cylinder) need to go in the right-hand
column. The third shape (the cuboid) needs to go in the left-hand column.

Answer: Your child would need to draw a line directly through the centre of the shape
(as accurately as they could manage), either vertically or horizontally.
What questions on quadrilaterals might be in Y6 maths SATs?
Children might need to show that they know that the four internal angles in a
quadrilateral always add up to 360 ̊:

Answer: We know that this shape has two right angles (90o) and one angle measuring
43o. As the internal angles of a quadrilateral always add up to 360o, the missing angle
is 137o.
Another question type might require your child to draw a quadrilateral following
specific instructions, for example:
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Answer: Parallel sides are sides that are always the same distance apart and can
never meet. The answer to this question could be completing the diagram to make a
rectangle, or drawing a shape with two right angles and one acute angle, similar to
the shape shown in the previous question.
Help your child to learn about quadrilaterals at home
• Challenge them to go around the house looking for different quadrilaterals. Can
they name each one? Could they also find some 3D shapes, such as a cereal box, a
cone or a sphere? Which ones have square or rectangular faces? How many of these
faces do they have?
• Draw the different quadrilaterals shown at the start of this article on a piece of
paper. Can your child match up the shapes with their names and definitions?
• Give your child some squared paper and ask them to draw as many different
quadrilaterals as possible. Once they have done this, ask them various questions
about their shapes. Which shapes have right angles? Which shapes have parallel
sides? How many shapes have four right angles?
• Find a picture of a quadrilateral (other than a square or rectangle) and measure
three of the angles with a protractor. Ask your child to calculate the size of the fourth
angle without using a protractor.
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Ratio
We explain what ratio is and how children in KS2 are taught to solve
problems involving ratio.

A ratio compares values, telling us how much of one thing there is compared to
another thing.
Children will start to learn about proportion and ratio in Year 6.
For example, they might be shown the following diagram and would need to know
that the ratio of blue shapes to pink shapes is three to four. They would need to
know to write this as 3:4.

(Proportion is not the same thing as ratio, as it tells us about a number in relation
to a whole, so in the case above we would say there are 4 pink shapes in every 7
shapes, or 3 blue shapes in every 7 shapes.)
Solving ratio problems in KS2
Children in Year 6 may be asked to solve problems involving ratio. For example:
There are 20 children in a playground. The ratio of boys to girls is 2:8. How many
boys are there in the playground?
The long way to work this out would be to draw a diagram of the 20 children, with
one symbol (X) for boys and one symbol (0) for girls, for example:
XX00000000
XX00000000
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They would be able to see from this diagram that there were four boys altogether.
Children then need to be able to move onto solving ratio problems using a quicker
method. For example:
There are 48 Smarties in a bowl. For every
2 purple Smarties there are 6 red ones.
How many red Smarties are there altogether?
A quick way to work this out would be to:
• Add the 2 and 6 together to make 8. If
you then divide 48 by 8 you get 6.
• To find out how many purple Smarties, you
would multiply 2 by 6 = 12
• To find out how many red Smarties, you would multiply 6 by 6 = 36
This can also be demonstrated like this:
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Ratio problems can be presented in a number of different ways. These three
problems all involve the same set of data:
There are 63 children in a playground. For every 2 children wearing black shoes there
are 5 children wearing brown shoes. How many children are wearing black shoes?
There are 45 children in a playground wearing brown shoes. For every 5 children
wearing brown shoes there are 2 wearing black shoes. How many children are
wearing black shoes?
For every 2 children in a playground wearing black shoes there are 5 children
wearing brown shoes. There are 18 children wearing black shoes. How many children
are wearing brown shoes?
This data could be represented in the following way:
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Reflective, line and rotational
symmetry
Understand the forms of symmetry your child will be taught as part of
the primary-school curriculum (line symmetry, reflective symmetry and
rotational symmetry) and see how the concepts are applied in the KS2
classroom.

Line symmetry, reflective symmetry and
rotational symmetry are different types of
symmetry. Symmetry is where something
is the same on both sides; then it would be
said to be symmetrical.
What is line symmetry?
Shapes or patterns can have multiple lines of symmetry, depending on how many
times the shape can be folded in half and still remain the same on both sides.
What is reflective symmetry?
Reflective symmetry is when a shape or pattern is reflected in a line of symmetry /
a mirror line. The reflected shape will be exactly the same as the original, the same
distance from the mirror line and the same size.
What is rotational symmetry?
Rotational symmetry is when a shape or pattern can be rotated or turned around a
central point and remains the same. It may be stated that a shape has a rotational
symmetry of order X; this means that the shape can be turned around a central point
and remain the same X times.
When are children taught about different kinds of symmetry in primary school?
In Year 2 children will be introduced to the concept of symmetry and taught to identify
line symmetry in a vertical line. They may be given the shapes and asked to fold them
or draw on a line of symmetry.
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In Year 3 children are taught to sort shapes into symmetrical and non-symmetrical
polygons.

In Year 4 children identify lines of symmetry in 2D shapes. They will become
aware that shapes may have more than one line of symmetry and complete
investigations about how many lines of symmetry shapes have.

Children will also learn to draw symmetrical patterns with respect to a specific line of
symmetry. They will often use squared paper to do this task.
In Year 5 children are taught to reflect shapes and patterns in lines that are
parallel to the axis. For example, they may be given half a shape and asked to
complete it using the mirror line.
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Or they may be asked to reflect whole shapes in a mirror line.

In Year 6 children reflect shapes. They will be given a shape and asked to reflect
in the other three quadrants using the x-axis and y-axis. This is often combined with
coordinates work.

In Year 6 some more able children will also look at rotational symmetry (generally
taught in Y7). They will be taught to identify how many times a shape can be rotated
around a centre point and remain the same. They will be able to use rotational
symmetry when describing a shape’s properties.
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Regular and irregular shapes
We explain what regular and irregular shapes are and suggest mnemonics
to help children remember how many sides different shapes have. We also
have examples of the types of questions primary-school children might be
asked about shapes.

Regular shapes have sides that are all equal and interior (inside) angles that are
all equal.
Irregular shapes have sides and angles of any length and size.
Here are various different shapes in regular and irregular forms:

Regular pentagon, regular hexagon, regular octagon

Irregular pentagon, irregular hexagon, irregular octagon
Learning about shapes: number-of-sides mnemonics
Children in Key Stage 2 learn lots of facts about polygons and need to know
how many sides a pentagon, hexagon and octagon have. A few tips to help them
remember:
• A good visual mnemonic is to show them a picture of the Pentagon building in
America and get them to count the sides.
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• A teacher may point out that a hexagon has an ‘x’ in it, as does the word ‘six’,
which is how many sides it has.
• An octagon has eight sides, just as an octopus has eight legs.
Children need to be aware that ANY shape with five sides is a pentagon, just as ANY
shape with six sides is a hexagon and ANY shape with eight sides is a hexagon.
They can get very used to just seeing the shape in its regular form, but need to be
reminded of the irregular versions as well.
Children may be asked a question similar to the following:
Put a tick on the two octagons:

(The third and fourth shapes are octagons.)
As they move up Key Stage 2, they may be asked to think about various properties
of a group of shapes and then complete a table, for example:
Look at these shapes and then fill in the table. The first one has been done for you:

This is the completed answers table:
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Roman numerals
Children in KS2 are expected to read and write Roman numerals as part
of the 2014 primary curriculum. We explain how Roman numerals are
introduced in the classroom and how you can help your child practise
reading Roman numerals at home.

Roman numerals are the numbers that were used in ancient Rome, which employed
combinations of letters from the Latin alphabet (I, V, X, L, C, D and M).
Numbers are represented by combinations of the following symbols:

Numbers are represented by putting the symbols into various combinations in
different orders. The symbols are then added together, for example, I + I + I, written
as III, is 3. To write 11 we add X (10) and I (1) and write it as XI. For 22 we add X and
X and I and I, so XXII.
Roman numerals are usually written in order, from largest to smallest and from left to
right, but more than three identical symbols never appear in a row. Instead, a system
of subtraction is used: when a smaller number appears in front of a larger one, that
needs to be subtracted, so IV is 4 (5 - 1) and IX is 9 (10 - 1).
The subtraction system is used in six cases:
• I is placed before V and X: IV (4) and IX (9).
• X is placed before L (50) and C (100):
XL (40) and XC (90).
• C is placed before D (500) and M (1000):
CD (400) and CM (900).
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When do children learn about Roman numerals in primary school?
Under the new 2014 curriculum, children are required to know what Roman numerals
are and be able to decipher and write them. The previous numeracy framework did
not make any mention of Roman numerals, so this is a new concept introduced into
primary schools.
These are the objectives related to Roman numerals that are introduced in Key
Stage 2:
Year 3
Tell and write the time from an analogue clock, including using Roman numerals from
I to XII, and 12-hour and 24-hour clocks
Year 4
Read Roman numerals from 1 to 100 (I to C) and know that, over time, the numeral
system changed to include the concept of 0 and place value
Year 5
Read Roman numerals to 1,000 (M) and recognise years written in Roman numerals

PAGE 212

Helping your child with Roman numerals at home
Roman numerals are still used in a number of ways in the modern world:
• When referring to royalty, emperors and popes (so Queen Elizabeth II, Pope
Benedict XVI)
• On buildings, to mark the year of construction
• On clock faces
• In book listings
• In film or TV programme credits, to show the year of production
You can help your child to feel more comfortable with Roman numerals by
encouraging them to look for Roman numerals at the end of TV programmes or to
show publication dates of books. Encourage them to use the table above to try and
work out what the dates are. You could also give them various numbers to translate
into Roman numerals or try some of TheSchoolRun’s Roman numerals puzzles and
worksheets.
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Rotation of shapes
We explain what the term rotation means in geometry, how primary-school
children are taught to rotate shapes clockwise or anticlockwise or about
the centre, and how to combine rotation with coordinates.
Rotating shapes means moving them around a fixed point (clockwise or
anticlockwise, and by a certain number of degrees). The shape itself stays exactly the
same, but its position in the space will change.
How to rotate shapes
Children need to have a good knowledge of angles before they can carry out tasks
involving rotating shapes. They need to know off-by-heart that 90˚ is a quarter turn,
180˚ degrees a half turn, 270˚ a three-quarter turn and 360˚ a full turn.
They may be given a shape like the following one in blue and asked to rotate it 90˚
clockwise about the vertex marked with the red dot:

They should end up with a new shape (in red; the original shape is still shown in blue)
like this:
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Alternatively, they may be given a shape and asked to rotate it about its centre. In this
case, someone started with the pink shape and rotated it 180˚ anticlockwise about
the vertex marked with the red cross, resulting in the green shape:

It is a good idea to give children cut-out shapes so that they can physically rotate
the shapes to gain a better understanding of this concept. They then need to move
onto being able to work out how to rotate the shapes without this support.
Rotating shapes and coordinates
Questions on rotation can be combined with coordinates. For example, a child might
be shown this shape:

They might be asked the following question:
If this shape is rotated 90˚ clockwise about point B, what will the co-ordinates of point
A be on the newly rotated shape?
They would then need to rotate the shape (mentally or with the help of a small
square) and see where point A would be on the rotated shape (5, 9).
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Shapes can also be reflected In a mirror line and translated.
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Rounding numbers
We explain what the term ‘rounding numbers’ means and how children
are taught to go from rounding two-digit numbers in Year 2 to rounding
decimals in Years 5 and 6.
Rounding numbers means adjusting the digits (up or down) to make rough
calculations easier. The result of rounding will be an estimated answer rather than a
precise one.
Rounding numbers to the nearest 10
A good way of explaining this is to use a number line.
If the unit of the number is less than five, the number needs to be rounded down.
If the unit of the number is 5 or above, the number needs to be rounded up.
So 32 would be rounded down to 30, 35 would be rounded up to 40 and 38 would
also be rounded up to 40:

Rounding numbers to the nearest 100
If the tens digit is less than 50 the number is rounded down.
If the tens digit is 50 or more, the number is rounded up. (The units digit can be
ignored when rounding a three-digit number to the nearest 100.)
So 834 would be rounded down to 800, 851 would be rounded up to 900 and 876
would be rounded up to 900

PAGE 217

Rounding numbers to the nearest 1000
In Year 4, children need to round four-digit numbers to the nearest ten, hundred
or thousand. Example questions may be as follows:
What is 4231 rounded to the nearest ten? (Answer: 4230)
What is 8163 rounded to the nearest hundred? (Answer: 8200)
What is 2839 rounded to the nearest thousand? (Answer: 3000)
Children are also expected to use their knowledge of rounding to estimate answers
to calculations when checking their work.
For example: imagine a child has worked out 38 x 42 and got the answer 466.
In order to check if this is correct, it would be a good idea for them to round both 38
and 42 to the nearest ten and then multiply them, so the calculation they would do
would be 40 x 40 = 1600. Although 1600 is an approximate answer, it is completely
different to 466 which means they would know that they had done something wrong
in their initial calculating.
Rounding decimal numbers
Children also need to round decimals in Years 4, 5 and 6. In Year 4, they will be
introduced to rounding decimals with one decimal place to the nearest whole number.
In Year 5 they will move onto rounding decimals with two decimal places to the
nearest whole number and to one decimal place. They may come across questions
such as these:
What is 3.97 rounded the nearest whole number? (Look at
the first number after the decimal point - 9. Because it is
more than 5 you round the 3 to the left of it up to 4.)
What is 8.42 rounded to one decimal place? (Look at the
second digit after the decimal point - 2. Because it is less
than 5, you leave the 4 to the left of it the same.)
What is 3.928 rounded to two decimal places? (Look at the
third digit after the decimal point - 8. Because it is more than
5, you round the 2 to the left of it up to 3.)
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Answer: 4

Answer: 8.4

Answer: 3.93

Repeated addition
We explain what repeated addition means, how it is taught in school as a
foundation of multiplication understanding and techniques that teachers
use to help children grasp the concept.
Repeated addition is taught in Year 2, as a basis for helping children understand
multiplication.
A teacher may ask a child to work out what 3 lots of 5 are. They may be asked to
make 3 groups of 5 counters. Then they may be asked to write the number sentence
5 + 5 + 5 = and then work out the answer, which is 15.
They may also be asked to draw an array to help them work this out. For example, for
3 lots of 5, they would draw:

Children often need to use plenty of visual images like this to really help them with the
concept of multiplication. Once they have got the hang of this, they can then move
onto writing this into the number sentence:
3 x 5 = 15
They need to repeatedly be made aware that 3 x 5 is ‘3 lots of 5’.
Repeated addition may be helpful for children as they go up the school and are
still not confident with their times tables. For example: a Year 3 child who does not
know their 6 times table yet may find it easier to work out 4 x 6 by writing 6 + 6 + 6 +
6 and then slowly adding up the 4 sixes. It may also be helpful with larger numbers,
such as 5 x 40. A child may feel comfortable writing 40 + 40 + 40 + 40 + 40 and then
adding on the tens on their fingers.
It is important, however, that children move onto learning how to work out number
sentences like the above using multiplication, so when working out 5 x 40, they work
out 5 x 4 = 20, then multiply this by 10 to make 200.
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Scale factor
Children learn about scale factor in Year 6 maths. Find out how to reinforce
their understanding at home with our parents’ guide to scale factor.

We use scale factor when we talk about increasing the size of a 2D shape. The size
by which we make the shape larger is described by its scale factor.
For example, this rectangle has the measurements 5cm and 2cm (not shown to
scale):

If we increase this rectangle by a scale factor of 2, we double both the sides:

If we increase the original rectangle by a scale factor of 3, then we multiply each
measurement by 3 to end up with this shape:
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When do children learn about scale factor in primary school?
Children learn about scale factor in Year 6 maths. They may be given a shape and
then asked to increase it by a certain scale factor, or they may be given a question
like the following:
Look at square B. What scale factor has square A been increased by?

Your child would need to think about what 2cm has been multiplied by to make
8cm and use their knowledge of times tables to work out that the square had been
increased by a scale factor of 4.
Scale factor can be used with various different shapes.
The irregular pentagon A, on the left, has been increased in size to make B, which
has all the same angles as A, but sides that have all been increased by the same
scale factor. Can you work out what the scale factor is? Answer: 2
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Your child may be asked to solve a problem where they are only given part of the
information and have to ‘work backwards’, for example:
A triangle was increased by a scale factor of 3 resulting in this new shape:

What were the measurements of the original triangle?
Answer: 3cm by 5cm by 6cm
Learning about scale factor at home
The concept of scale factor is closely linked to ratio, proportion and percentages,
where various amounts must be multiplied or divided by the same number to increase
or decrease a quantity. Your child will need to understand the relationship between
these concepts.
Here are some example of activities they may have to carry out at school, related
to scale factor; a lot of them are very useful in the everyday maths we depend on at
home, too!
• Increasing all the ingredients in a recipe by multiplying each one by the same
number in order to feed a larger group of people.
• Increasing amounts by a certain percentage, or finding a percentage of an amount.
• Working out ratios and proportions of different groups, using their knowledge of
times tables.
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Shared between
We explain what the term ‘shared between’ means and give examples of
typical division problems your child might be set in KS1 and KS2.
‘Shared between’ is a term used in word problems that involve division. An
example of such a Key Stage 1 problem might be:
Nathan has 15 sweets. He shares them equally between his three friends. How many
sweets does each friend get?
Teachers will often give children counters to work out these problems. They may
encourage them to draw stick men to represent the three friends, and then show
them how to share the counters equally between the three friends, by giving one to
each child until there are none left.
‘Sharing’ division word problems in primary school
In Year 1, children need to share into groups of 2, 5 or 10 (this coincides with their
learning of the 2, 5 and 10 times tables in Key Stage 1).
In Year 2, children would be introduced to various symbols including ÷ and
would need to know that this symbol means ‘divide’ or ‘share’.
In Year 3, children may still come across the word ‘share’ and will be moving onto
dividing larger numbers by one-digit numbers, such as 50 ÷ 4.
As children get more confident with
times tables and learn how they are
related to division, they’re encouraged
(especially in Y3) to use the inverse
to work out problems. So instead of
sharing 15counters into 3 equal
groups, they realise that the
problem would be written as a
number sentence like this: 20 ÷ 4 =
They’d then use their knowledge
of times tables and the inverse;
3 x 5 = 15, so the answer must be 15.
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Children in later Key Stage 2 will still come across the word 'share' in their maths
problems. In Year 6 children need to be able to mentally divide a decimal by a unit. For
example in the following problem:
I have 1.2 litres of orange juice. I need to share this equally between six people. How
much orange juice will each child get?
• One way of doing this is to convert the 1.2 litres into 1200ml and then recall that
there are 5 lots of 200 in 1000, so there must be six lots of 200 in 1200, therefore each
child will get 200ml.
• Another way of doing this is to think of the question as a number sentence: 1.2 ÷ 6 =
• Since a child would know that 12 ÷ 6 is 2, they could then work out that 1.2 ÷ 6 =
0.2, so give their answer as 0.2 litres or 200ml.
Children at this stage should also have efficient methods for dividing larger numbers.
For example, they may come across a problem as follows:
John has 362 marbles in a jar. He shares them between 7 people. How many marbles
does each friend get? How many marbles are left over?
Here a child could use the bus stop method:

Or they might choose to think about what they would multiply 7 by to make a number
close to 362. They might work out that 5 x 7 = 35, therefore 5 x 71 = 351 with 5 left
over, therefore each child would get 51 marbles with 5 left over.
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Squared numbers
We explain what square numbers are and how children are taught to know
square numbers plus the corresponding squares of multiples of 10. We
also explain how knowledge of square numbers can help when it comes to
working out the area of a square.

When you multiply a number by itself, the result is a square number:
1x1=1

7 x 7 = 49

2x2=4

8 x 8 = 64

3x3=9

9 x 9 = 81

4 x 4 = 16

10 x 10 = 100

5 x 5 = 25

11 x 11 = 121

6 x 6 = 36

12 x 12 = 144

and so on.
To write the mathematical formula for square numbers we add a small 2 next to and
above the number, for example: 32.
Square numbers in Key Stage 2
Children in Years 5 and 6 are expected to know all the above square numbers,
plus the corresponding squares of multiples of 10 (20 x 20 = 400, 30 x 30 = 900,
40 x 40 = 1600, etc.).
Knowledge of square numbers can help children when it comes to working out the
area of a square. For example: they may be shown a square (not drawn to scale) and
told the area of the square is 81cm². If they are asked to work out the length of each
side, their knowledge of square numbers will mean they will know instantly that each
side of the square is 9cm.
Children in Year 6 will need to solve puzzles and investigations involving square
numbers. Here are some examples:
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Karen has these number cards:

If she puts all the cards in a hat and picks one out at random, what is the probability
she will pick a square number?
Answer: since there are 3 square numbers: 49, 100 and 16, the probability she will
pick a square number is 3/8.
Another investigation example:
Two square numbers are added together to make another square number. What
are they?
One possible answer is 16 + 9 which equals 25.
Children in upper KS2 (but more usually KS3) will also learn about cube numbers.
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Standard and non-standard units
We explain what standard and non-standard units are and how nonstandard units can help children understand the concept of weight before
they master the skill of accurate measurement and converting units of
measurement
Standard units are the units we usually use to measure the weight, length or
capacity of objects. The standard (metric) units that would be discussed at primary
school would include: grams and kilograms, centimetres, metres and kilometres,
millilitres and litres (though children also learn about imperial units in Year 5 maths).
Measuring with non-standard units
Non-standard units are used by children in Foundation Stage (nursery and
Reception) and Year 1, to introduce very young children to the concept of measuring
without them having to read any scales. Reading scales of any kind is a challenging
skill in itself, so the idea of non-standard measures is to focus the child on the
concept of heavier, lighter, longer, shorter, etc. before they go move onto the next
step of measuring using standard units.
To measure weight, a child might be given a lever balance (like the one below), a
lump of plasticine and lots of equal-sized blocks.
They may be asked to work out how many blocks weigh the same as the lump of
plasticine. They may then be given another object, such as a pencil, and asked to
work out how many blocks weigh the same as the pencil. If they use fewer blocks this
time, they should be able to understand the concept of the plasticine weighing more
than the pencil and be able to put this into a sentence verbally, for example:
The plasticine is heavier than the pencil. OR The pencil is lighter than the plasticine.
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Another example of using non-standard units would be to use hand span to measure
length. For example: a child might be asked to measure the length of their table using
their hand span. They would then record how many hand spans the table was and
record this. They might then be asked to measure the length of a book. They would
need to express what they had learnt verbally with statements such as:
The book is shorter than the table. OR The table is longer than the book.
Children might also be asked to measure capacity in various containers by using
small containers to measure amounts of liquid.
Using standard units to measure
Children would be expected to use standard units of measurement in Year 2, where
they would learn which equipment and units were appropriate for different objects.
For example: they would need to know that you would measure the length of a pencil
in centimetres using a ruler, the weight of a bag of sugar in kilograms using weighing
scales and the capacity of some water in litres using a measuring jug.
By Year 3 children would continue to do practical work on measuring as in Year 2
as well as problem-solving on paper, and they would also start to learn about the
relationship between units of measurement. They would need to know the following
facts:
1 litre = 1000 millilitres 1 kilogram = 1000 grams 1 metre = 100 centimetres
In Y4 they would need to be able to convert between units of measurement.
For example: they would need to know that 1.3 litres is the same as 1300ml, or
150cm is the same as 1.5m. They would continue to do practical measuring activities
and problem-solving. They may come across problems where they have to convert
units of measurement in order to work out the answer. For example:
I am 1.3m tall. My baby sister is 86cm tall. How much taller am I than my sister?
Children would continue this kind of problem-solving in Year 5 and would most likely
be required to solve measures problems involving all four operations.
In Year 6, they would again continue this kind of problem-solving, but would be
required to convert between units using decimals to three places, for example:
change 6.283 kilograms to 6283 grams and vice versa.
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Sums
We explain what a sum is and how children are taught to understand
the term when it appears in mental maths tests, word problems or
investigations.

The sum of two numbers is the answer you get when you add them both
together. So the sum of 5 and 4 is 9.
In the past the word ‘sum’ was used to name the following addition number sentence:
9 + 5 = 14
The same word was also (mistakenly) used to name these subtraction, multiplication
and division number sentences:
9-4=5
7 x 3 = 21
80 ÷ 10 = 8
To get round this confusion, we now refer to all of the above (in bold) as number
sentences.
Sums in KS1 and KS2 maths
Children in Key Stage 2 need to be familiar with the word ‘sum’ as it often comes up
in mental maths tests. For example:
What is the sum of 6 and 12?
What is the sum of 8, 2 and 9?
They may also carry out word problems or investigations in maths lessons which rely
on them being familiar with the word, for example:
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Word problem:
Mary has £35 in one bank account and £82 in another. What is the sum of money in
both her bank accounts?
Word problem answer: £117
Investigation:
I am thinking of a two-digit number. The sum of both its digits is 9. The number is
bigger than 50 and a multiple of 9. What could it be?
Investigation answer: 54, 63, 72, 81 or 90
Children need to be exposed to a variety of mathematical vocabulary as often as
possible, rather than just seeing numbers and symbols.
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Symmetry
We explain what symmetry is and how primary-school children are taught
to find the line of symmetry and draw lines of symmetry on different
shapes.
Something is symmetrical when it is the same on both sides. A shape has symmetry
if a central dividing line (a mirror line) can be drawn on it, to show that both sides of
the shape are exactly the same.
Learning about symmetry in primary school
Children start to learn about symmetry in Year 2, when they might be given the
following shapes and asked to draw lines of symmetry on them. Often, it is a good
idea for children to be given cut out shapes which they can fold in half, so that they
can be really clear that one side is the same as the other:
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In Year 4, children are asked to identify lines of symmetry in 2D shapes presented in
different orientations. They will need to become aware that shapes have more than
one line of symmetry. They may be asked to look at these regular shapes and think
about how many lines of symmetry they can find. Again, it is helpful for them to cut
out the shapes and fold them in half, then look at how many folds they have made.

They might also be asked to classify shapes according to various properties,
including line symmetry. They may be given a group of shapes and asked to put
them into a Carroll diagram as follows:

Children in Year 5 begin to reflect shapes in a mirror line. They may be asked to
complete the shading in a shape after reflecting it in a mirror line, or be given half a
shape with a mirror line and asked to draw the other half. The shape is usually
given on squared paper so that they are able to complete the shape accurately:

In Year 6 children will be asked to draw shapes on the co-ordinate plane and then
reflect them in the axes so that they appear in all four quadrants (see below).
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Reflecting shapes in a mirror line
Children will also be given a quarter of a shape and then asked to reflect it in two
mirror lines, for example:

Alternatively, they may be given a shape with shaded squares reflected in two mirror
lines and asked to complete the shading of the squares:

In Year 6, children may be given a shape on some squared paper and asked to
reflect the whole shape in two mirror lines. For example:

Sometimes symmetry is combined with coordinates. A child may be shown a
shape as follows and then asked to reflect it in the mirror line and then write down
the co-ordinates of ‘A’ on the reflected shape (in the example below the reflected A
vertex would have the coordinates 3, 7).
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Tally charts
We explain what a tally chart is and how children are taught to use a tally
chart to collect data and interpret data on tally charts.
Tally charts are used to collect data quickly and efficiently. Filling in a chart with
marks representing numbers is faster than writing out words or figures and the data is
collected into sub-groups immediately, making it easy to analyse.
Children start to look at and use tally charts in Year 3. They start with an empty tally
chart like this one:

When collecting the information, for every person who liked a particular part of
Christmas the most, a line would be drawn in the correct box. When the child gets
to five lines, the fifth line needs to be crossed through the first four. (This makes
counting the lines at the end easier!)

The finished tally chart might look like this:

Children then use tally charts to construct bar charts or pictograms.
Children continue to use and interpret tally charts throughout Key Stage 2, and tally
charts often feature in KS2 maths SATs questions.
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Tessellation
We explain what tessellating shapes are and why tessellation may be taught
in primary school as part of learning about 2D shapes.

Tessellation is when shapes fit together exactly with no gaps. Here are some
examples of tessellating shapes:

Tessellation is very useful when teaching primary-school aged children about 2D
shapes. For example, children may be asked to cut out several regular hexagons and
see if they can make them tessellate. They could also be given dotty paper to draw
their own tessellating shapes.
Tessellations were used in Ancient Rome and Islamic art, so tessellation activities
may be given to children who are learning about these topics. Tessellation provides
opportunities for children to produce art work with cross-curricular links to maths and
history.
A very difficult challenge would be to ask a child to make two different shapes that will
tessellate together in some way, similar to the middle diagram.
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Time intervals
We explain what time intervals are and how children are taught to work out
time intervals in KS1 and KS2 maths.
Children start learning about time intervals in Year 2. Working out a time interval
means being given two times and calculating the length of time that passes in
between the two.
Calculating time intervals in KS1 maths
A child in Year 2 might have to work out the following
time-interval word problem:
I start my homework at 7.15pm and finish it at 7.30pm.
How long does it take me to do my homework?
Teachers often give children plastic clocks to help them work out time intervals.
Children should have done plenty of ground work in Year 1 on how many minutes are
in an hour and telling the time to the hour and half hour. In Year 2, they start to learn
to tell the time to the quarter hour and then to the nearest five minutes. They need to
be confident in doing this before they can tackle the problem above.
Children in Year 2 also need to work out time intervals that cross the hour, for
example:
I go swimming at 9.45am. I swim for half an hour. What time is it when I finish
swimming?
In Year 3, children learn to tell the time to the nearest minute. Once they are confident
with this, they may be given time interval questions such as the following:
I leave the house at 3.05pm. It takes me 42 minutes to walk to my friend’s house.
What time do I arrive at her house?
Again, teachers will often give children plastic clocks so that they can move the hands
to make the time given in the problem and then move them round to show the time
interval. It is really important that children are not forced to try and work out time
intervals in their heads if they are unable to. Children also start to learn the 24-hour
clock in Year 3. This is then consolidated in Years 4 and 5.
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Calculating time intervals in KS2 maths
In Year 4, children continue to solve problems involving time intervals, but may need
to think about whether they give their answers in minutes and / or hours, for example:
I put a pie in the oven at 16.25pm. I take it out at 5.50pm. How long does it take in the
oven?
Here a child uses their knowledge of the 24-hour clock to work out that the time
interval is 85 minutes, but would need to remember that we would normally say this in
hours and minutes, so would need to convert their answer to 1 hour and 25 minutes.
This is called converting between units of time.
More able children in Year 4 may be given a time interval question where they need
to ‘work backwards’, for example:
I arrive at Manchester train station at 8.05pm. My journey to get here from
Birmingham, took me one hour and 45 minutes. What time did the train leave
Birmingham?
Children would need to work back from 8.05, first taking away one hour to get to 7.05,
then taking away 45 minutes to get to 6.20pm.
Children in Year 5 need to calculate time intervals from timetables, for example:

Pieminster

Train 1		

Train 2		

Train 3

13.15		

15.15		

17.15

Steeplebank 14.55		----		18.55
Westerfield

16.10		

17.55		

20.10

They might be asked the following questions about this timetable:
If I take Train 2 from Pieminster to Westerfield, how long will my journey take?
How long does it usually take to get from Steeplebank to Westerfield?
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Translation
We explain what the term translation means in primary-school geometry
and how children are taught to translate a shape on squared paper and to
combine coordinates with translation of shapes.
In geometry translation means moving a shape into a different position, without
changing it in any way.
In Year 5 children are introduced to shape translation by giving them shapes on
squared paper; they then need to be moved a certain number of squares up, down,
left or right.
Translating shapes in KS2
A child might be given a shape on squared paper like this (the rectangle in blue) and
then asked to translate it 5 down and 6 to the right, resulting in the rectangle in red:

A good way to start making this concept clear to children is to give them a cut-out
shape to physically move across the page.
Later, children need to learn to be able to translate a shape without this support. A
good way to teach them to do this is to encourage them to concentrate on each
point of the shape at a time. For example: when doing the above task, it would be
best to start by putting the point of your pencil on the top left hand corner of the shape
and then moving your pencil down 5 and right 6, then plotting the first point of your
new shape with a dot. You would then need to do the same with the top right hand
corner of the shape, the bottom left and then the bottom right.
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Children may be asked questions that combine coordinates with translation, for
example, they may be given a shape on a coordinates grid:

An example question they might be asked could be:
What will the co-ordinates of point A be when this square is translated 3 to the right
and 4 up?
To answer this, they would need to translate the square and then give the coordinates of point A on the new shape, which would be (8, 9).

Shapes can also be reflected In a mirror line and rotated.
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Triangles
Children learn to classify triangles as equilateral, isosceles, scalene or
right-angled in KS2 geometry. Our guide for parents explains everything
you need to know about triangles in primary school, from working out the
area to calculating the internal angles.

A triangle is a polygon with three sides and three angles. It is a 2D shape.

When do children learn about triangles in primary school?
Children begin learning about 2D shapes in Year 1, where they learn to recognise
and name circles, triangles, squares and rectangles.
In Year 2, children will learn how to describe the properties of 2D shapes; for
example, they will be able to say of a triangle: ‘It has three sides’.
They will also be asked to recognise line symmetry in shapes; for example, this
triangle has a vertical line of symmetry:

In Year 3, children start learning about right angles. For example: they may be given
the following shapes and asked to say which have right angles:
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Answer: only the first triangle has a right angle.
In Year 4, children will be asked to compare shapes, based on their properties
and sizes. For example: they may be asked to put ticks on each of the following
shapes that have parallel lines (they will have learnt about parallel lines in Year 3):

Answer: the second and third shapes have parallel lines, triangles cannot have
parallel lines.
Children will also learn about acute and obtuse angles, and may be asked to
recognise them in shapes, for example they may be asked how many acute and
obtuse angles this triangle has:

Answer: the top angle is obtuse (bigger than a right angle) and the bottom two angles
are acute (smaller than right angles).
This learning will feed into learning how to classify triangles under the following
names:
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Triangular numbers
We explain what triangular numbers are and how able children in Year 5 or
6 might be taught to use algebraic formula to calculate a triangular number.

When certain numbers of dots are arranged into equilateral triangles as follows, these
are triangular numbers:

Triangular numbers do not appear in the primary-school national curriculum for
maths, but they are taught at secondary school and may be taught to very able Year 5
or 6 children.
A child may be shown the above diagram and then asked to work out how many dots
will be in the fifth or sixth or seventh diagram.
Some children at this point will draw the diagram to work out the answer, but others
may work out that there may be a quicker way. For example, they may see that the
number of dots along the bottom of the triangle is the same as the number of the
diagram (the third diagram has three dots along the bottom, the fourth diagram has
four dots along the bottom) so they will know that the sixth diagram will have six dots
along the bottom. They may then notice that each diagram is the same as the last,
except with a new bottom row of dots added, so the seventh diagram will be the same
as the sixth, except with 7 dots added at the bottom, therefore the seventh diagram
will have 28 dots.
There is an algebraic formula for working out the number of dots, which children will
learn in KS3 maths.
If children are sitting 11+ or entrance exams, it is likely that a question involving
patterns such as these will come up. Children need to be logical and methodical in
working these questions out. It will not always be necessary for them to find a formula
for working them out, but it is important they have an efficient method for considering
how the pattern will continue beyond what is shown on the page.
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What is an equilateral triangle?
An equilateral triangle has three equal sides and three equal angles.

What is a scalene triangle?
A scalene triangle’s three sides are all unequal.

What is an isosceles triangle?
An isosceles triangle has two equal sides and two equal angles.

What is a right-angled triangle?
A right-angled triangle has an angle that measures 90º.

In Year 5, children continue their learning of acute and obtuse angles within
shapes.
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In Year 6, children are taught how to calculate the area of a triangle. There is a
basic formula for this, which is:
base x height
__________
2
This means that you multiply the measurement of the base by the height, and then
divide this answer by 2.
For example, this dark green triangle has a base of 6cm and a height of 4cm. We
multiply these to make 24cm and then divide this by 2 to make the area which
is 12cm². (If we didn’t divide by 2 we’d be calculating the area of a rectangle,
represented below by the total green area.)

Children in Year 6 also move onto finding unknown angles in triangles.
They are taught that the internal (inside) angles of a triangle always total 180º.
They may be given a diagram like this (not drawn to scale):

The child would need to work out that the two angles shown equal 70º. Therefore, for
the three angles to total 180º, the third angle must be 110º.
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Two-step and multi-step problems
We explain what two-step and multi-step problems are and give examples
of typical problems a child might be asked to solve in primary school (and
how the answer can be worked out!)

A word problem is a few sentences describing a ‘real-life’ scenario where a
problem needs to be solved by way of a mathematical calculation.
Word or story problems are seen as a crucial part of learning in the primary
curriculum, because they require children to apply their knowledge of various different
concepts to ‘real-life’ scenarios. This is why teachers try to include word problems in
their maths lessons as often as possible.
Word problems also help children to familiarise themselves with mathematical
language and terms such as: fewer, altogether, difference, more, share, multiply,
subtract, equal, reduced, etc.
Word problems: two-step problems in KS2
A two-step problem is a word problem that requires two operations to solve it, for
example:
I buy a magazine costing 83p and a pencil costing 45p. I pay with a voucher that
gives me 20p off the things I am buying. How much do I spend?
• In this case, the first operation would be addition (83p + 45p = £1.28).
• The second operation is subtraction (£1.28 - 20p = £1.08).
Children first start to tackle two-step problems in Year 3.
In Year 4, children will continue to come across two-step problems, for example:
I buy 30 plums. I give 1/5 of these to my friend. She eats 3 of the plums I have given
her. How many plums does she have left?
• So the first operation is division (30 ÷ 5 = 6)...
• ...and the second operation is subtraction (6 - 3 = 3).
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A two-step problem that might be given in Year 4 is:
I buy 4 sandwiches at £3.26 each. I am then given a £2.50 discount because I have a
voucher. How much do I spend altogether?
Here, the first operation is to multiply £3.26 by 4 (3.26 x 4 = 13.04). They could do
this using the grid method or by short multiplication.
The second operation is then to subtract £2.50 from this amount using column
subtraction (13.04 - 2.50 = 10.54).
In Year 5, children start to carry out two-step problems involving decimals,
percentages and fractions. They may come across problems similar to the
following:
Karen has a jug with 0.8 litres of juice in it. She pours equal amounts into 4 different
cups. One her friends drinks the juice in one of the cups. How much juice is left?
• Here, they could convert the 0.8 litres to 800ml...
• ...then divide it by 4 to make 200ml.
• They could then work out 800ml minus 200ml, which equals 600ml or 0.6 litres.
• If a child was confident in working with decimals, they might work out 0.8 ÷ 4 = 0.2,
then 0.8 - 0.2 = 0.6.
Word problems: multi-step problems in KS2
In Year 6, children have to solve multi-step problems, which means a problem that
has more than two steps.
They might be given the following problem:
Becky says:

Kieran says:

I bought 20 apples. They were 45p each,

I bought 20 apples. They were 50p each,

but the shopkeeper let me have £1.50 off

but the shopkeeper gave me a 10%

because I was buying so many.

discount because I was buying so many.
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Does Becky or Kieran get the best deal?
• Here a child would need to work out 20 x 45p, which equals £9...
• ...then subtract £1.50 from this, which equals £7.50.
• They would then need to work out 20 x 50p, which equals £10...
• ...and then work out that 10% of £10 is £1...
• ... and finally take this away from £10, which equals £9.
Therefore Becky gets the better deal!
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Unit fractions
We explain what unit fractions are and why children need to understand
the concept of unit fractions before moving onto more advanced fractions
learning.
A unit fraction is a fraction where the numerator (top number) is 1 and the
denominator (bottom number) is a whole number. All these fractions are unit
fractions:

Children will first learn about unit fractions in Year 1, when they will be introduced to
the concept of ‘half’ and ‘quarter’. They may be asked to divide a shape into halves
or quarters as follows:

In Year 2, they will need to find one half, one quarter and three quarters of shapes
and sets of objects. They will also be introduced to how these fractions are written:

When finding a fraction of a number, such as 1/4 of 12, children in Year 3 are
taught that they need to divide the number 12 by the denominator (bottom number) of
the fraction. So 1/4 of 12 is 12 ÷ 4, which equals 3.
This learning then moves onto finding fractions of quantities (such as 4/5 of 20 or
2/3 of 18, etc.) so it is important that children understand the concept of unit fractions
and are able to calculate with them before moving onto this more advanced learning.
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Venn diagrams
Venn diagrams are often used to sort data in primary school. Find out what
parents need to know about how to complete and read a Venn diagram
correctly, plus how they’re used in the classroom in KS1 and KS2.
A Venn diagram shows the relationship between a group of different things (a set) in a
visual way. Using Venn diagrams allows children to sort data into two or three circles
which overlap in the middle. Each circle follows a certain rule, so any numbers or
objects placed in the overlapping part (the intersection) follow both rules.
Venn diagrams in KS1
Venn diagrams encourage children to sort objects or numbers according to given
criteria. Learning how to sort begins in Key Stage 1, when teachers may ask a child to
sort a group of objects into two groups according to certain rules. For example, they
may be given these shapes and asked to put them into either one of the following two
circles:

Venn diagrams in KS2
A Venn diagram is when the two sorting circles overlap in the middle. Children need
to think about how to sort something according to the two rules. For example, they
might be asked to sort the numbers 5, 8, 10, 25 and 31 in the following Venn diagram:
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In this example, 10 would go in the circle on the left (it’s in the 5x table but not an odd
number), 5 and 25 would go in the intersection (they are both part of the 5x table and
odd numbers), 31 would go in the circle on the right (it’s an odd number and not in
the 5x table) and 8 would be outside the circles (it doesn’t fit the criteria of this Venn
diagram).
More advanced activities involving Venn diagrams might include reading bar charts or
using their knowledge of multiples to find information to sort into a Venn diagram.

Venn diagrams are a great way to combine skills: children can practise data-handling
while learning about properties of shapes or number facts.
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Vertical
We explain how primary-school children are taught to recognise vertical
lines in shapes, and what you can to to support your child’s understanding
at home.
A vertical line is a line that runs up and down the page, like the following:

Children are introduced to vertical lines in Year 3. They may be asked to recognise
them in a shape, for example:
How many vertical lines does this shape have?

(The answer is 4.)
When learning about shapes children are also taught to look for horizontal,
perpendicular, parallel and diagonal lines.
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Volume
Volume and capacity are important concepts in primary maths, and your
child will start learning about the amount of 3D space occupied by an object
in Key Stage 1. Find out how you can support their learning at home, plus
the relevant mathematical formulae, with our parents’ guide to volume.
Volume is the amount of 3D space an object occupies or takes up.
What is the difference between volume and capacity?
In Key Stage 1 (Years 1 and 2) and lower Key Stage 2 (Years 3 and 4) the terms
volume and capacity are used inter-changeably. The difference is very subtle (and
taught in upper Key Stage 2, Years 5 and 6), but capacity is the total amount of
fluid that can be contained in a container and the word we use when we are
measuring liquids.
What are primary-school children taught about volume, and at what age?
In Year 1 children are taught to compare, describe and solve practical problems
involving capacity/volume. For example, they will experiment/play with jugs,
containers, cups and bottles in a water tray and discuss terms such as full/empty,
more than, less than and half full. They will investigate questions such as how many
cups of water will fill the bottle and which container holds the most water.
They will begin to measure volume in standard units, such as litres/millilitres, using a
measuring cylinder with marked measurements on the side.
In Year 2 children will begin to choose and use appropriate units to measure
volume/capacity, for example using millilitres to measure medicine and litres to
measure petrol. They will become more accurate at reading measurements of
capacity/volume.
Children will also be taught to compare and order volume and capacity using the
terms greater than, less than, equal too and the corresponding symbols > < = (for
example, 350ml < 550ml).
In Year 3 and Year 4 children solve problems by adding and subtracting volume/
capacity in litres and millilitres (for example: 350ml + 550ml = 900ml). They learn
to convert between measurements (for example 3500ml = 3l and 500 ml).
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In Year 5 children are taught to use cubic units to estimate volume. They start by
using 1 cm³ blocks to build cuboids and counting the blocks in pictures, for example:

In Year 6 children learn to use formulae to calculate the volume of a shape in
cubic units.
For example, if you take a cuboid such as a tissue box you can measure its width,
height and depth and use these measurements to calculate the volume of the shape
(how much 3D space it is occupying) by applying the formula.

Support your child’s understanding of volume at home
• With younger children in Year 1 and 2 you can provide them with jugs, containers,
plastic cups and bottles to experiment with in a water tray, sink or the bath at bath
time. Encourage them to use vocabulary such as full, empty, more than, less than,
half and investigate which containers hold the most water. If using a water tray you
could add a small amount of food colouring to the water so it is easier to see the
amount of liquid it contains.
• Children in Years 3 and 4 can practise reading measurements on jugs when
cooking and become aware of capacity when shopping.
• In Year 5 children could use sugar cubes to build structures and discuss the volume.
• In Year 6 explore the different cardboard boxes in the kitchen (for example cereal
boxes, tissue boxes and other food packaging) and work out the volume of the
different cuboids using the formula W x H x D = ___³
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Word problems
We explain what a word problem is and give examples of the types of word
problems your child might be challenged with in each primary-school
maths year group, from Year 1 to Year 6.

A word problem is a few sentences describing a ‘real-life’ scenario where a
problem needs to be solved by way of a mathematical calculation.
Word problems are seen as a crucial part of learning in the primary curriculum,
because they require children to apply their knowledge of various different concepts
to ‘real-life’ scenarios.
Word problems also help children to familiarise themselves with mathematical
language (vocabulary like fewer, altogether, difference, more, share, multiply,
subtract, equal, reduced, etc.).
Teachers tend to try and include word problems in their maths lessons at least twice a
week.
Word problem examples for Years 1 to 6
The following are example word problems that apply to each primary year group.
Year 1
In Year 1 a child would usually been given apparatus to help them with a problem
(counters, plastic coins, number cards, number lines or picture cards).
Sarah wants to buy a teddy bear costing 30p. How many 10p coins will she need?
Brian has 3 sweets. Tom has double this number of sweets. How many sweets does
Tom have?
Year 2
In Year 2, children continue to use apparatus to help them with problem-solving.
Faye has 12 marbles. Her friend Louise has 9 marbles. How many marbles do they
both have altogether?
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Three children are each given 5 teddy bears. How many teddy bears do they have
altogether?
Year 3
In Year 3, some children may use apparatus, but on the whole children will tend to
work out word problems without physical aids. Teachers will usually demonstrate
written methods for the four operations (addition, subtraction, multiplication and
division) to support children in their working out of the problems.
A jumper costs £23. How much will 4 jumpers cost?
Sarah has 24 balloons. She gives a quarter of them away to her friend. How many
balloons does she give away?
Children will also start to do two-step problems in Year 3. This is a problem where
finding the answer requires two separate calculations, for example:
I have £34. I am given another £26. I divide this money equally into four different
bank accounts. How much money do I put in each bank account?
• In this case, the first step would be to add £34 and £26 to make £60.
• The second step would be to divide £60 by 4 to make £15.
Year 4
Children should feel confident in an efficient written method for each operation at
this stage. They will continue to be given a variety of problems and have to work out
which operation and method is appropriate for each. They will also be given two-step
problems.
I have 98 marbles. I share them equally between 6 friends. How many marbles does
each friend get? How many marbles are left over?
Year 5
Children will continue to do one-step and two-step problems. They will start to carry
out problem-solving involving decimals.
My chest of drawers is 80cm wide and my table is 1.3m wide. How much wall space
do they take up when put side by side?
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There are 24 floors of a car park. Each floor has room for 45 cars. How many cars
can the car park fit altogether?
Year 6
In Year 6 children solve ‘multi-step problems’ and problems involving fractions,
decimals and percentages.
Sarah sees the same jumper in two different sales:
In the first sale, the original price of the jumper is £36.15, but has been reduced by a
third.
In the second sale, the jumper was priced at £45, but now has 40% off.
How much does each jumper cost and which one is the cheapest?
In the past, calculators were sometimes used for solving two-step problems like the
one above, but the new curriculum does not include the use of calculators at any time
during primary school.
1) I have 1829 beads. I need to share them
equally into 73 different containers. How many
beads will go into each container? How many
beads will be left over?

2) There are 3000 cars waiting to get into a
car park. Each level of the car park holds 85
cars. The cars drive into the car park until it is
completely full but 25 cars are left outside. How
many levels are there in the car park?

3) I have £4839 in my bank account. I share this
amount of money equally between 19 friends.
How much does each friend get? How much
money is left over?

4) A carpet fitter fits carpets in all 24 rooms of
my mansion. Each room is exactly the same size
so will cost the same. He works out how much
this will cost and I add a tip on. I end up paying
him £5000. How much did each room cost to fit?
How much did I tip him?

5) A total of 2839 people want to go on a trip.
They are allocated 35 coaches, each holding 81
people. How many people will not be able to go
on the trip?

6) A factory produces 7483 cans of cola. They
need to pack these into boxes. Each box holds
65 cans. How many boxes will they fill? How
many cans will be left over once they have filled
those boxes?
p
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p
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