Upper key stage 2 - years 5 and 6

e The principal focus of mathematics teaching in upper key stage 2 is to ensure that pupils extend their understanding of the number system and place value to
include larger integers. This should develop the connections that pupils make between multiplication and division with fractions, decimals, percentages and ratio.

e At this stage, pupils should develop their ability to solve a wider range of problems, including increasingly complex properties of numbers and arithmetic, and
problems demanding efficient written and mental methods of calculation. With this foundation in arithmetic, pupils are introduced to the language of algebra as a
means for solving a variety of problems. Teaching in geometry and measures should consolidate and extend knowledge developed in number. Teaching should also
ensure that pupils classify shapes with increasingly complex geometric properties and that they learn the vocabulary they need to describe them.

e By the end of year 6, pupils should be fluent in written methods for all 4 operations, including long multiplication and division, and in working with fractions,
decimals and percentages.

e Pupils should read, spell and pronounce mathematical vocabulary correctly.

Overview of Progression in Year 6

Number and place value
Children work with numbers up to 10,000,000, using knowledge of place value to work out the value of digits. They continue working with negative numbers in different
contexts, and work out intervals across zero.

Addition, subtraction, multiplication and division Children continue to practise using efficient written and mental methods for all four operations, working with larger
numbers and increasingly complex calculations, and confidently using number facts from the multiplication and division tables. They learn about the correct order of
operations, understanding that (for example) to work out (7 + 8) + 3 they need to tackle the operation in brackets first.

Fractions (including decimals and percentages)

Children begin to add and subtract fractions with different denominators. They multiply pairs of simple proper fractions together, and divide proper fractions by whole
numbers.

Children begin to multiply and divide numbers with two decimal places by one-digit and two- digit whole numbers. They are introduced to this in practical contexts such as
measures and money (for example, multiplying 1.80 metres by 2, or dividing £1.80 by 3).

Children extend their work on percentage and decimal equivalents of fractions, begun in Year 5. They work out simple percentages of whole numbers, and encounter
equivalences between fractions, decimals and percentages in different contexts.

Ratio and proportion
In Year 6, children are introduced to the concepts of ratio and proportion and use these to compare quantities and sizes; for example, understanding that mixing sugar and
flour in a ratio of 1:2 means using 1 part of sugar for every 2 parts of flour, and that the proportion of sugar in the mixture is 1 out of 3 parts, which is 1/3.

Algebra

Children begin to form an understanding of algebra by encountering the use of symbols and letters to represent unknown elements, for example using letters to represent
missing numbers in missing number problems. They also describe and generate number sequences and patterns. They begin to use simple formulae expressed in words,
such as ‘the perimeter of a rectangle is two times the length plus two times the width.

Measurement
Children extend their Year 5 work on calculating area and estimating volume and capacity to calculate the area of parallelograms and triangles, and work out the volume of
cubes and cuboids using standard units. They convert measurements from miles to kilometres.

Geometry: properties of shapes
This year, children make nets to build simple 3D shapes, and work out unknown angles in triangles, quadrilaterals and regular polygons. They draw and name the different
parts of a circle (radius, diameter and circumference).

Geometry: position and direction
Extending their work with coordinate grids, children learn to describe positions on all four quadrants of the grid, including using negative numbers. They translate simple
shapes on the coordinate plan, reflecting them in the axes.

Statistics
Children continue working with line graphs and also learn how to use pie charts, linking this with their work on angles, percentages and fractions. Children learn how to
work out the mean of a set of data and understand when it might be appropriate to calculate the mean, and why.

Key Maths Concepts in Year 6

Ratio and Proportion: solving problems involving unequal sharing

Children will already know that if they want to work out how to share, for example, 20 sweets equally between two people, they can use straightforward division: they can
calculate 20 + 2 = 10. However, what if they need to find out how to share 20 sweets between two people in a ratio of 1:3; in other words, where Person A receives three
sweets for every one sweet received by Person B?

Children will need to understand that the ratio 1:3 implies that there are 4 ‘shares’ to be parcelled out between the two people (1 + 3 = 4). If 20 sweets = 4 shares, then each
share is worth 5 sweets (20 + 4 = 5), so Person A gets one share, consisting of 5 sweets in total, and lucky Person B gets three shares, consisting of 15 (3 x 5 = 15) sweets in
total.

When working with ratios and proportions, children will need to understand the distinction between ratio and proportion. A ratio compares part of the whole with another
part of the whole; for instance, shortbread might be made using flour, butter and sugar in a ratio of 4:3:2, with four parts of flour and three parts of sugar for every two
parts of butter. However a proportion is used to describe a part of the whole in relation to the whole itself; so in this fictional shortbread, the proportion of butter is 3 out of
9 parts, or one third.

Working out the size of the sectors in pie charts

Children will need to understand that in order to create a pie chart, they first need to work out the fraction of the total that each sector represents. They can then convert
this fraction to an angle, and draw sectors with the correctly sized angles.

So, for example, imagine the following data set needs to be represented by a pie chart:

e Number of children travelling to school by car: 15

o Number of children travelling to school by bike: 10

o Number of children walking to school: 5

Children would need first to work out the total number of children in the group (30). They can then work out the fraction of the total which makes up each category - so
‘car’ accounts for 15 out of the 30 children, or 1/2 of the total; ‘bike’ accounts for 10 out of 30, or 1/3; and ‘walk’ accounts for 5 out of 30, or 1/6 of the total.

Children will know that there are 360° in a full turn, and this means they can work out the angle needed for each segment by multiplying the fraction by 360°. (In this
example, since the numerator of each fraction is 1, you can just divide 360 by the denominator of each fraction.) This gives the following angles for each segment of the pie:
e car 180°

e bike 120°

e walk 60°

Children can then use these angles to draw the sectors on the pie chart
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specified number of significant
figures.

Pupils explore the order of
operations using brackets; for
example, 2+ 1x3=5and (2
+1)x3=9.

Common factors can be
related to finding equivalent
fractions.

rounding the decimal to three decimal places, or
other appropriate approximations depending on the
context.

Pupils multiply and divide numbers with up to two
decimal places by one-digit and two-digit whole
numbers. Pupils multiply decimals by whole
numbers, starting with the simplest cases, such as
0.4 x 2 =0.8, and in practical contexts, such as
measures and money.

Pupils are introduced to the division of decimal
numbers by one-digit whole number, initially, in
practical contexts involving measures and money.
They recognise division calculations as the inverse
of multiplication.

Pupils also develop their skills of rounding and
estimating as a means of predicting and checking
the order of magnitude of their answers to decimal
calculations. This includes rounding answers to a
specified degree of accuracy and checking the
reasonableness of their answers.

record their work.

Pupils solve
problems involving
unequal quantities
for example, 'for
every egg you
need three
spoonfuls of flour’,

3
) /5 of the class are

boys’. These
problems are the
foundation for later
formal approaches
to ratio and
proportion.

e generalisatio
ns of number
patterns

e number
puzzles (for
example, what
two numbers
can add up to).

parallelograms and
triangles, for example,
by dissection, and
calculate their areas,
understanding and
using the formulae (in
words or symbols) to
do this.

Pupils could be
introduced to
compound units for
speed, such as miles
per hour, and apply
their knowledge in
science or other
subjects as
appropriate.

algebraically for

example,d =2 x
r;a=180- (b +

c).

rhombuses,
specified by
coordinates in
the four
quadrants,
predicting
missing
coordinates
using the
properties of
shapes. These
might be
expressed
algebraically
for example,
translating
vertex (a, b) to
(a-2, b+3); (a,
b) and (a+d,
b+d) being
opposite
vertices of a
square of side
d.

to its graphical
representation

Pupils know
when it is
appropriate to
find the mean
of a data set




