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Year 2

Progression in mathematics

The learner

At the start of Year 2, children have already acquired a basic knowledge and understanding of
shapes, numbers and the number system. They are beginning to solve problems and are becoming
more independent and competent early mathematicians. This, together with the enthusiasm and
motivation developed in Year 1, provides a good basis for developing and widening their
mathematical knowledge and skills. During Year 2, they develop more sophisticated counting skills,
begin to describe and explain patterns and relationships involving numbers and shapes, and use
informal methods of recording. They extend their knowledge and use of number facts and develop
their understanding of all four arithmetic operations. Home—school links continue to play a vital role
in helping children to secure their mathematics.

Children continue to receive systematic mathematics teaching every day. Paired and group work
are opportunities for children to talk to each other about their mathematical ideas and methods.
Problem solving and measuring offer a chance to draw on children’s experiences outside the
classroom. They also help to forge links between mathematics and other subjects.

Speaking and listening continues to play an important role in mathematical learning as children
extend their use of the vocabulary and language of mathematics. Much of their learning continues to
be oral, visual and practical. Recording, including the use of images and simple diagrams, starts to
take on a more significant role in helping children to practise, describe and report, and to identify
patterns in calculations and shapes. The activities that children engage in should support them in
developing many of the key aspects of learning identified in Excellence and Enjoyment: learning and
teaching in the primary years.

Using and applying mathematics

Children solve problems from real-life and mathematical contexts. They begin to record and carry
out the calculations involved, checking that an answer makes sense in the context of the problem.
Children use practical resources or ICT to solve shape problems, for example to find how to make
known shapes by combining other shapes. They use the ITP ‘Fixpoints’ to create shapes by moving
the corners of a shape drawn on a grid, describing the shapes by referring to their properties.

Children solve logic problems using lists or tables and practical resources; for example, they find
four odd numbers that sum to 18, or decide on the fewest moves needed to create five equal groups
of objects from unequal groups of a total of 30 objects. They decide if an object satisfies a set of
conditions. They understand how ‘not’ is used to complement a condition such as ‘is a triangle’ in
the condition ‘is not a triangle’.

Children choose and use appropriate operations and strategies to solve problems involving money
and measures. They use mathematical vocabulary to discuss their methods and solutions. Where
appropriate, they make notes, draw diagrams or use practical resources to support mental
calculations. They solve interpret increasingly complex one-step and two-step problems, such as:
‘Apples cost 40p each. You have 90p and you buy two apples. How much money do you have left?’.
They record number sentences to show their method, for example:

40 +40=280

90-80=10

| have 10p left.
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Children describe patterns and relationships involving shapes or numbers. For example, given the
sequence 6+ 5=11,16+5=21,26 + 5= 31, ..., children use the patterns in the calculations to
predict what comes next then check their prediction. They investigate a general statement such as:
‘When you add 5 to any number ending in 3, the answer ends in 8. They test examples, carry out
their own calculations and use a calculator to check larger numbers. They propose similar
statements that they can test.

Children follow a line of enquiry, working with others and on their own. For example, they identify the
lengths that can be measured using combinations of sticks that are 2cm and 5cm long. They begin
to record their results using pictures or diagrams, explaining their methods in spoken or written form.

Counting and understanding number

Children read and write whole numbers with up to three digits. They count forwards and backwards
in ones, twos, fives, tens and hundreds from any small number. They know the value of each digit in
a two-digit number, recognising zero as a holder in the units place of multiples of 10. They
understand how partitioning helps when they calculate with two-digit numbers; for example, to
subtract 23 they know that counting back 2 tens and then 3 will give them the answer.

Children order numbers to at least 100 using the vocabulary and notation of ‘greater than’ (>) and
‘less than’ (<). They position two-digit numbers on a number line and round them to the nearest 10.
They answer questions such as: ‘Which is shorter: 67 m or 76 m?’ and identify lengths that lie
between the two values.

They count reliably up to 100 objects by forming groups of 10 to support the count. They give
sensible estimates of at least 50 objects, for example saying: ‘There are between 20 and 30 pasta
shells’ in a jar containing 24 pasta shells. They recognise and describe sequences, for example
continuing the sequence 73, 63, 53, 43, ... by counting back in tens. They know which humbers are
odd or even to at least 30, and can answer questions such as: ‘What even numbers lie between 15
and 207'. They recognise two-digit multiples of 10, 5 or 2, knowing, for example, that 65 is a multiple
of 5 but not of 10 or 2, and that 38 is a multiple of 2 but not of 5 or 10.

Children find halves and quarters of shapes and sets of objects. They recognise that finding a half
involves sharing into two equal parts and a quarter sharing into four equal parts. They understand
that one quarter and three quarters are complementary and that three quarters is made up of three
one-quarter parts. They recognise the relationship between a half and a quarter; for example, a half
of £12 is £6 and a quarter of £12 is £3, ‘half again’. They begin to associate ‘Il have spent a quarter
of 12p’ with the calculation 12 + 4.

Knowing and using number facts

Children derive and recall all pairs of numbers that sum to 20 and the multiples of 10 that sum to
100. They extend their knowledge of addition and subtraction facts to include all numbers to at
least 10. They generate pairs of numbers that sum to numbers up to 20; for example, starting with
18 =10 + 8, they form equivalent statements 18 =11 +7 =12+ 6 =13+ 5= ..., and explain the
process that they use to do this.

Children use their counting strategies to derive multiples of 2, 5 and 10. They relate these to the
relevant multiplication tables and learn the tables ‘by heart’ so that they can recall multiplication
facts. They answer questions such as: ‘There are six 5p coins in this purse. How much is that
altogether?’. Children know that multiplying by 2 corresponds to doubling. They know doubles of all
numbers to 20 and the corresponding halves, and use these to derive doubles of multiples of 5 to 50
and the corresponding halves. Children derive related division facts involving 2, 5 and 10 and use
these to answer questions such as: ‘90 pencils are put in boxes of 10 so that there is the same
number of pencils in each box. How many boxes is that?'. They answer questions involving halving,
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such as: ‘| have an equal number of counters in each hand. Altogether | have 16 counters. How
many counters do | have in each hand?’. Children recognise that halving is the inverse of doubling.

Children use their knowledge of rounding and number facts to estimate and check answers; for
example, they know that 8 + 27 is just below 40 by adding 30 to 10.

Calculating

Children use the language of addition and subtraction accurately. They read 19 + 15 = 34 as
‘nineteen plus fifteen equals thirty-four’ and 16 — 4 = 12 as ‘sixteen minus four equals twelve’. They
use their knowledge of number facts to add or subtract mentally a one-digit number or a multiple of
10 to or from any two-digit number. Children discuss and decide whether to: put the larger number
first and count on or back; look for ways to make 10 or 20; or partition and count through multiples of
10 using them as milestones. For example, they recognise that 8 + 23 is 23 + 7 + 1. They use
number lines and jottings to help them to carry out calculations. For example, for the calculation

24 — 7, children subtract 4 and then 3, noting the steps that they take.

Children know that addition and subtraction are inverse operations and can state the subtraction
calculation corresponding to a given addition calculation and vice versa. They check their answers;
for example, to confirm 24 — 7 = 17, they add 17 and 7.

Children understand that multiplication is a shorter form of repeated addition and can be
represented by an array. For example, the total in a 5 by 3 array is represented by 5+ 5+ 5 or

5 x 3. They associate the statement: "You have two sweets but | have four times as many’ with the
calculation 2 x 4. They recognise that questions such as: ‘How many wheels are there altogether on
three cars?’ involve multiplication. Children understand division as sharing equally, or as forming
groups of the same size through repeated subtraction. They interpret 8 + 2 as: ‘How many objects
will each person have if 8 objects are shared equally between 2 people?’ and as: ‘How many groups
of 2 can be made from 8 objects?’. Children recognise that division can result in remainders and
interpret these in the context of the problem. For example, when they share 13 biscuits between five
children, they know that they each have two biscuits and there are three biscuits left in the packet.

Children use mathematical signs and symbols to record number sentences involving each of the
four operations. They use their knowledge of number facts to respond to questions such as: ‘I have
40p. How much more do | need to buy a comic that costs £1?’. They apply their understanding of
the four operations and their knowledge of facts to identify missing numbers in number sentences
suchas:[1-70=30,5x A=20and 12+ 2= 0.

Understanding shape

Children name, visualise and make 2-D and 3-D shapes. They understand that placing a shape in a
different position or orientation does not change its properties. They use this understanding to
identify common 2-D shapes and 3-D solids from pictures. Children identify common features of
shapes, such as ‘has a line of symmetry’ or ‘has a triangular face’. They solve problems that require
them to complete shapes by drawing lines of symmetry or to predict shapes from pictures or other
information. They select and organise shapes to build models or to meet conditions, such as finding
out how many cubes will pack into a box, or the different hexagons that can be made on a 4 by 4
pinboard. They describe the shapes that they make and say why they are different.

Children describe and make whole, half and quarter turns, clockwise and anticlockwise. They know
that a quarter turn is called a right angle, and they identify right angles in shapes and patterns and in
the environment. They use mathematical language to describe position, direction and movement.
For example, they give instructions to a partner on how to build a simple shape from squares and
triangles or they direct a programmable toy.
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Measuring

Children read the numbered divisions on a scale and interpret unnumbered divisions between them,
for example, on a set of scales with 100 g marks numbered, but 10 g intervals unnumbered. They
use standard units to measure accurately to the nearest division. For example, with rulers and tape
measures, they measure to the nearest centimetre to compare the strides of children in the class
against strides made by different animals. They begin to make connections between related
standard units, for example identifying objects estimated as being less than 1 kg and then weighing
them to determine which of the objects weighs less than half a kilogram. They solve problems
involving mass or capacity. For example, they find the weight of one marble in grams and then scale
up by multiplying to work out the weight of boxes of two, five or ten marbles. They check their
answers by weighing the boxes. They estimate then check whether the capacity of different
containers is less than a quarter of a litre, between a quarter and a half of a litre, between a half and
three quarters of a litre, or more than three quarters of a litre.

As well as knowing the months and seasons of the year in order, children know significant times in
the day and the year. They begin to understand the relationship between units of time and can work
out, say, how many days there are in seven weeks. They read the time to the quarter hour on both
digital and analogue clocks, and identify time intervals, including those that cross an hour boundary.
For example, they answer questions such as: ‘It's quarter to three now. School finishes at a quarter
past three. How long is it before we go home?’.

Handling data

Children answer questions such as: ‘Is it quicker to write or to type a sentence?’. They decide how
they might collect data related to the question to compare, say, how many copies of the sentence
they can write or type in two minutes. In groups, they collect and record their data using simple lists
and tables. Children organise and present their results as block graphs or pictograms, using ICT
where appropriate. They interpret and communicate their findings and decide on an answer such
as: ‘It is quicker to write than to type’. They make further observations, such as identifying the
number of sentences that most children in the class can type or write in a minute.

Children recognise how to record and present data in other subjects. For example, they use data
from geography about buildings in a street and use pictograms to represent the types of buildings or
their purposes and block graphs to show the ages of the buildings or the numbers of floors or rooms
each building has.

Children sort objects such as shapes that do and do not have a right angle, patterns that do and do
not have a line of symmetry, or objects that will or will not fit in a particular container. Children
explain their groupings using mathematical language to describe characteristics that items do or do
not have in common. For example, they decide which numbers between 18 and 29 are odd or even,
and they organise shapes by ‘all sides shorter than 5cm’ or ‘has five or more sides’. They explain
their choices by saying, for example: ‘This rectangle does not go here because all its sides are
longer than 5¢cm’ or: ‘This triangle goes here as it does not have five or more sides’.

Embedding key aspects of learning

Year 2 children’s thinking, communication and social skills continue to develop as they explore and
discuss their mathematics. They begin to follow a line of enquiry and choose and use the equipment
that they need to carry this out, explaining why they made their decisions. They describe how they
use the equipment and decide if it was suitable for the task.

Children’s information processing skills are developed as children collect and record data they need
to answer questions. They record their results in simple lists and tables and present their results
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using block graphs or pictograms, using ICT where appropriate. They begin to reason when they
recognise and extend sequences and solve mathematical puzzles. For example, children draw
conclusions about the whole shape when they observe part of it,s and they order items from
statements that identify their relative positions in a queue.

Children’s communication becomes more precise as they use, for example, the language and
symbolism of calculation and the vocabulary of estimation and time. Working with other children and
adults develops their social skills. They begin to develop a greater awareness of how they learn as
they think about their own learning goals in mathematics.
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Year 3

Progression in mathematics

The learner

At the start of Year 3, children have a stronger understanding of the number system and of the four
operations. They solve problems set in different contexts, recording the steps and information used,
and checking solutions. They describe patterns that they observe, begin to make predictions and
test them with examples. Children solve logical problems and, working with other children, follow a
line of enquiry, making choices and decisions that they explain.

By the end of Key Stage 1, children have a range of counting skills using whole-number steps. They
are becoming more confident in their understanding and use of all four number operations. They
know all number pairs up to 10 and for 20 and the multiplication facts for the 2, 5 and 10 times-
tables. They use signs and symbols to record and interpret number sentences, and find the values
of unknown numbers. They partition two-digit numbers and mentally add and subtract one-digit
numbers to and from two-digit numbers. Children continue to develop and use informal written
methods of calculation, supported by practical methods, while drawing on more secure recall and
mental skills. They visualise and recognise simple properties of shapes. They use standard units of
measure, including units of time.

Year 3 children move into a new key stage. The end-of-key-stage assessment from Year 2 provides
a clear benchmark of their attainment in mathematics. Using this assessment profile to help children
to recognise their progress and to fill any gaps maintains their enthusiasm and motivation. A careful
blend of support and increasing independence over the year promotes children’s sense of
responsibility as learners. The home—school link remains an important element in supporting their
mathematical progress.

Effective daily mathematics teaching provides new learning, consolidation through practice and
opportunity to use and apply mathematics to solve problems and pursue enquiries. Further
opportunity to link mathematics to other curricular activities strengthens children’s learning and
emphasises the role mathematics plays in quantifying and explaining events.

Oral and mental work, and the use of models and images to support thinking, remain key features of
Year 3 mathematics learning. Recording requires more precision as questions and problems
become more complex and involve more steps. The activities children engage in should support
them in developing many of the key aspects of learning identified in Excellence and Enjoyment:
learning and teaching in the primary years.

Using and applying mathematics

Children solve one-step and two-step problems that involve numbers, money or measures, including
time. They identify the information that they need, decide which method to use, and explain and
record the calculations that they undertake to solve the problem. They use inverse operations to
solve and check solutions to problems. They understand that a remainder after a division calculation
may need rounding up or down depending on the context of the problem.

Children talk about their mathematics, describing solutions and explaining methods orally and in
writing, using pictures and diagrams and, where appropriate, £.p notation. They use their
mathematics to answer questions such as: ‘How should we give points to teams on sports day?’.
They decide how events should be organised and results measured, timed and collected. They use
lists and tables to help manage their planning, and tally charts and frequency tables to collect and
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sort data. They present their findings using pictograms and bar charts, making use of ICT to analyse
and highlight results and place the teams in order.

Children solve a range of problems and puzzles. For example, they add and subtract different
combinations of 2s, 5s and 6s to make the numbers 1 to 20, for example 6 — 5 + 2 = 3. They make
and classify quadrilaterals on a 4 by 4 pinboard. They sift information from a table or list of
statements to determine who owns what item. They explain their methods and solutions orally and
in writing, using diagrams and picture to help them.

Children follow a line of enquiry and begin to justify their choices and explain their reasons. For
example, they select six different digits to form three 2-digit numbers, e.g. 26, 51 and 43. They add
two of their numbers and subtract the third, e.g. 26 + 51 — 43 to get the answer 34. They rearrange
the six digits into three new 2-digit numbers and find combinations with answers that are multiples of
10. They explain their arrangement and say why some of their chosen sets of 2-digit numbers work
and others do not.

Children generate shapes on a grid and identify right angles in the shapes. They record their shapes
and organise them into groups, using properties such as symmetry, number of sides or number of
right angles, explaining their choices and reasons. Children use software such as the ITP ‘Area’ to
create shapes. For example, they use five squares to build shapes and then combine four of these
shapes to form a 4 by 5 rectangle.

Children generate examples that satisfy statements about numbers, such as: ‘In the 3 times-table,
the multiples alternate between odd and even numbers’ or: ‘In the 4 times-table, the ones digits
follow the pattern 4, 8, 2, 6, 0’. They also decide if a given statement is always, sometimes or never
true, such as: ‘A rectangle can be cut up to make a square and a smaller rectangle’; ‘Joining a
square and a triangle gives a pentagon’; ‘Hexagons are made up of 4 triangles’.

Children identify rules for calculations that help them to simplify their methods. For example, they
carry out the calculations 47 + 9 — 8 and 47 — 8 + 9 and similar pairs of calculations to establish that
the answer is always one more than the first number and to explain why this is the case. They apply
this to other pairs of calculations such as 53 + 7 — 5 and 53 — 5 + 7 to extend and generalise the rule
that they have observed. Children discuss the patterns they find and begin to communicate any
rules that can be applied to other calculations.

Counting and understanding number

Children consolidate and extend their knowledge and understanding of number. They build on their
understanding of place value to read, write in words and figures and order numbers to at least 1000.
They partition three-digit numbers into multiples of 100, 10 and 1, for example partitioning 724 into
700 + 20 + 4 or 600 + 110 + 14. They write, say, 387 as 300 + 80 + 7 and use this to show that 400
more than 387 is 787, 40 more than 387 is 427 and 4 more than 387 is 391. They carry out a similar
process for subtraction. They position numbers on a number line and round two- and three-digit
numbers to the nearest 10 or 100.

Children count from zero and back in steps of 2, 3, 4, 5, 6 and 10. They use the patterns and results
to help them to derive and recall the associated facts in the corresponding times-tables. They use
calculators, for example, to extend the tables beyond 10 and to explore patterns of the digits in the
numbers generated. They count on from and back to zero using multiples of 10 and use this to give
the number that is the multiple of 10 or 100 more or less than any three-digit number. Children’s
counting becomes more sophisticated. They count on in 9s by adding 10 and subtracting 1 and
count on in 12s, from 7 say, adding the 10 and 2 independently and whispering the intermediate
steps in the sequence saying: ‘7, (17), 19, (29), 31, (41), 43, ...’

Children read and write proper fractions. They understand that in the fraction 1/5 the denominator 5
identifies the number of parts the whole quantity has been divided into. It is also the divisor when
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finding Vs of, say, 20 kg. They understand that the 3 in the fraction % indicates that the fraction
represents three of these five parts or three fifths of the whole. They estimate and identify fractional
parts of shapes. They use diagrams to compare fractions. For example, children use a rectangle of
4 rows and 3 columns to show the fractions %, %, 4 and %, and identify which fraction is the
largest. They use similar grids to begin to identify equivalent fractions such as: %, % and ; and 4
and %,

Knowing and using number facts

Children derive and recall addition and subtraction facts for numbers to at least 20, and number
pairs that total 100. They apply these facts to identify sums and differences of multiples of 10; for
example, 16 — 7 = 9 means that 160 — 70 = 90. Children generate equivalent sums and differences;
for example, 100 =40 +60=41+59=42+58 and 15-8=16-9=17-10=7. They use inverse
operations to derive facts; for example, 58 + 42 = 100 means that 100 — 48 = 52. They consolidate
their knowledge of doubles of numbers to 20 and derive the associated halves. They use doubles
that they know to find other doubles or near-doubles. For example, they use 45 + 45 = 90 to work
out 43 + 45 and 46 + 46. They find halves of numbers such as 94 by partitioning 94 into 90 and 4,
halving each part and finding the sum of the halves.

Children derive and learn by heart the 2, 3, 4, 5, 6 and 10 times-tables. They use this knowledge to
derive the corresponding division facts. They generate tables such as the 6 times-table from the

3 times-table by doubling, and generate other tables, in this case the 12 times-table, by doubling
again. They use facts in the 2 times-table to derive the 20 times-table by multiplying by 10. Children
recognise multiples of 2, 5 and 10 up to 1000.

Calculating

Children extend their mental calculation skills to add and subtract combinations of one-digit and two-
digit numbers such as: 14 — 8,34 — 8,34 - 18,6 + 18, 6 + 58 and 16 + 58. In particular, they use
their knowledge of addition and subtraction facts to 20 to add or subtract a one-digit number to or
from any two-digit number, e.g. 63 + 8, 63 — 8. They recognise and use the fact that addition can be
done in any order. Children develop strategies for dealing with special cases, for example, finding
57 — 29 by subtracting 30 from 57 and adding 1 or by representing the calculation as 58 — 30.
Children continue to recognise and construct equivalent calculations that help them to carry out
addition and subtraction calculations mentally. Children apply their understanding that the difference
between two numbers will stay the same if both numbers are reduced or increased by the same
amount. For example, finding the difference between 147 and 138 is the same as finding the
difference between 47 and 38 or the difference between 49 and 40. They recognise that the sum of
two numbers stays the same if one of the numbers is increased by an amount while the other is
decreased by the same amount. For example, 27 + 68 has the same answer as 25 + 70 and

30 + 65. Children recognise that 172 — 46 can be represented as 172 — 40 — 6, and 547 + 25 as
547 + 20 + 5. They count up when the difference is small, as in 143 — 138.

Children develop and use written methods to add and subtract two-digit and three-digit numbers.
They represent calculations such as 246 + 87 as steps on a number line, linking this to methods of
recording where 87 is partitioned into 80 and 7.
246 +87=246+80+7
246
+_80
326
+_ 7
333
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For calculations involving subtraction, children use a number line, subtracting the number that they
are taking away in convenient and partitioned steps. In other cases, they step up from the smaller
number to the larger number. Children relate these number-line methods to expanded written
methods of recording such as:

246 - 87 =246-80 -7 231-189
246 231
-_80 -189
166 11 — 200
-7 + 31 — 231
159 42

Children begin to use their knowledge of place value and partitioning of three-digit numbers to
develop their written methods for addition and subtraction of two- and three-digit numbers using
expanded methods of recording:

375+ 67 325-58
300 + 70 + 5 200 + 110 + 15
+ 60 + 7 - 50 + 8
300 + 130 + 12 =442 200 + 60 + 7 =267

Children understand and describe the effect on the digits when multiplying one- and two-digit
numbers by 10 and 100. They use multiplication facts for the 2, 3, 4, 5, 6 and 10 times-tables, along
with practical and informal written methods, to multiply by two-digit numbers. For example, for 14 x 4
or 3 x 16 they partition the two-digit number into its tens and ones and use a grid to help them to
record and carry out the calculation.

x|10 4 x|10 6

4|40 16 =56 3130 18 =48
Children understand that the problems: ‘30 children are organised in teams of 6. How many teams
are there?’ and: ‘30 pencils are shared equally into 6 pots. How many pencils are there in each pot?’
each involve division and are represented by the calculation 30 + 6. They use their knowledge of
multiplication facts to derive division facts such as 30 + 6 = 5. For calculations that they cannot
recall, they use a practical approach or an informal method such as repeated steps on a number
line. Children carry out calculations involving remainders, such as 28 + 5, by identifying the multiple
of 5 just below 28, in this case 25, and counting on 3 to find the remainder. Children use ICT such

as the ITP ‘Grouping’ to support their understanding that the remainder is always less than the
divisor.

Children find fractions of numbers and quantities, for example finding Vs of £24 by dividing 24 by 6.

Children work out approximate answers to calculations involving two- and three-digit numbers by
rounding numbers to the nearest 10 or 100. They use such approximations to check that their
answers are reasonable. They identify that 38 + 215 is smaller than 40 + 220 = 260 and bigger than
30 + 210 = 240. They know that 19 x 12 is approximately 20 x 10 so will give an answer close to
200. Children check their calculations with a related calculation involving the inverse operation or,
for addition and multiplication calculations, by changing the order of the numbers.

Children’s use of mathematical vocabulary becomes more precise. They read calculations aloud to
understand the structure. They read 16 + 4 = 20 as “16 plus 4 is equal to 20’. They understand that
because 4 is added to 16, the inverse number sentence involves subtraction and is 20 — 4 = 16, or
‘20 minus 4 is equal to 16’. They read 6 x 3 = 18 as ‘6 multiplied by 3 is equal to 18’ and establish
that the inverse is 18 + 3 = 6, since 3 is the multiplier in the initial calculation. Children apply this
understanding to generate pairs of inverse statements and to find unknowns in number sentences.
For example, for [ + 3 = 8 they use the inverse to rewrite thisas 8 x 3= or [1 =8 x 3.
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Understanding shape

Children draw and make 2-D shapes and 3-D solids. They use mathematical language to name
shapes and describe their properties, for example: ‘Cuboids have 6 rectangular faces, 8 corners or
vertices and 12 edges. This shape is also a rectangular prism.”. They use the properties of shapes
to sort them into groups, such as shapes with right angles and with line symmetry, and those
without. They identify shapes from drawings and in the patterns they explore, such as a mosaic of
tiles or a painting.

Children make shapes on grids and reflect these shapes in a mirror line along one side. They
complete shapes with reflective symmetry and recognise that changing the orientation of the
completed shape does not change its size or its symmetry. They identify the similarities and
differences between shapes that are reflected, enlarged or stretched in one direction.

Children describe direction and movement about a grid using the four compass points, such as
‘north two units’ and ‘west five units’. They identify position relative to a fixed point, for example
‘3cm north and 5 cm east from the church on the map’, or ‘right six squares and up five squares
from the bottom left square on a grid’.

Children use a set-square to draw a right angle. They identify right angles in shapes and compare
other angles with right angles. For example, they use ICT to make a hexagon, and then move the
corners to create new ones. In each case they identify which angles are bigger than or smaller than
a right angle. They understand that two right angles represent half a turn and when put together
form a straight line. Children draw an angle with two intersecting lines and estimate its size in
relation to a right angle, for example: ‘This angle is about Ysofa right angle’. They test it by
comparing it with a right angle.

Measuring

Children read scales and measure to the nearest division with increasing precision and accuracy.
They use standard units to measure length, weight and capacity. They use a ruler to draw lines
accurately and to measure length to the nearest half centimetre. They know the relationship
between units, such as 1kg being equivalent to 1000 g and 1 m to 100 cm. They understand the £.p
notation for money and begin to use decimal notation for measurements, for example writing 1 kg
as 1.5kg.

Children read time on a 12-hour digital clock and to the nearest five minutes on an analogue clock.
They use the units ‘hours’, ‘minutes’ and ‘seconds’ to describe time intervals. For example, they
describe a school day as 6 hours, the walk home as 15 minutes, and the length of time that they can
hold their breath as 28 seconds. Children calculate time intervals in practical contexts. They find
start or end times when given an interval. For example, they use a clock face or time line to solve
problems such as: ‘It takes me 25 minutes to walk to school from home. | arrive at 8:50 in the
morning. When did | leave home?’

Handling data

Children collect, organise and interpret data to find answers to questions such as: ‘When is the best
time of day for mathematics lessons?’ or: ‘How far will a paper plane fly?’. They discuss the question
to identify factors that raise new questions and which might have an influence on their data. For
example: ‘What lesson might come before mathematics?’ or: ‘Does the type of paper and size of the
sheet make a difference to how far the plane will fly?’.

Children decide on the data that they need to collect and plan and prepare for gathering the data.
They organise the data using tally charts or frequency tables and present it as pictograms or bar
charts. They understand how to interpret their tables and charts and analyse their results to identify,
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say, that the best time for mathematics is the first lesson in the morning and that a mathematics
lesson should never follow a PE lesson. They measure to the nearest half metre the distances
travelled by paper planes of different sizes, and use a bar chart to show the distances travelled by a
particular plane in 10 throws.

Children construct Venn and Carroll diagrams to help them to sort and organise data or objects.
They use one criterion first and separate items into two groups; they then apply another criterion to
each group. They begin to construct more complex diagrams to cope with two criteria at once, for
example to decide whether numbers are in the 3 times-table, the 4 times-table, neither or both.

Embedding key aspects of learning

In Year 3 children develop more secure understanding and wider knowledge and skills to call on.
These inform their thinking skills, communication skills and evaluative skills. Children contribute to
questions and lines of enquiry that they develop when they use and apply their mathematics. They
evaluate their own and other children’s ideas and methods. They make increasing numbers of
choices and decisions about what information is important and the resources and methods to use.
Children begin to acquire the tools they can use to judge effectiveness and efficiency.

The introduction to informal written methods of calculation and their relation to more visual and
kinaesthetic models helps children to see connections in mathematics and to other aspects of
learning. Communication is developed as children talk about their mathematics, describing solutions
and explaining methods orally and in writing, using pictures and diagrams. They learn new
vocabulary to discuss topics such as fractions and early concepts of proportion. Working in pairs
and groups helps to develop their social skills as well their mathematical thinking. They have
opportunities for creative thinking when they identify relationships and make estimates and
predictions they can check and test.

During Year 3, children extend their information processing skills. They learn more ways to organise
and present information, drawing on ICT to help them. They begin to develop some understanding
of how they learn and are increasingly able to consider their own learning goals. This self-
awareness enables them to recognise what they can do well and what they need to improve, and
what to set as a mathematics target.
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Year 4

Progression in mathematics

The learner

As they start Year 4, children have a good understanding of place value for whole numbers. They
partition three-digit numbers to help them to calculate. They apply what they know about numbers,
shapes and measurement to solve one- and two-step problems. They are more confident about
discussing and explaining their ideas and solutions. They draw on a wider set of skills to organise
and represent information and to interpret data in tables and charts. They are beginning to make
connections in mathematics, to understand and use the inverse relationships between operations
and to recognise proper fractions as parts of a whole. They find unit fractions of numbers and
quantities.

At the beginning of the year, children can derive and recall a wide range of number facts. They are
becoming more secure in using mental and informal written methods of calculation for all four
operations. They add and subtract mentally one- and two-digit numbers and find sums and
differences of multiples of 10. Children visualise shapes and recognise and use reflective symmetry.
They use the properties of shapes to draw, make and classify the shapes. They read scales more
accurately, measure, read the time and interpret time intervals. They draw and identify right angles.

As children’s knowledge, skills and confidence grow during Year 4, they begin to identify more
general patterns and rules. They begin to understand when and how they can use them to simplify a
calculation and they reduce the steps needed to reach an answer. Children see how properties of
shapes, number sequences and number sentences enable them to identify what is similar, identical
or different about them. The home—school link continues to play a role. Homework helps to secure
past or current learning, or prepares children for the next steps in their learning.

Systematic daily mathematics teaching develops children’s understanding. Their knowledge of the
number system is extended to include negative and decimal numbers. Their recall skills, and mental
and written methods of calculation, are extended and refined through demonstration, discussion and
regular practice. They learn multiplication tables by heart. They solve problems representing real-life
situations, interpreting the solutions in their original context. Links to other subjects and to out-of-
school contexts show that mathematics is a valuable problem-solving tool.

Frequent oral and mental work continues. Regular opportunities for more sustained discussion in
groups and with the whole class promote thinking, explanation and reasoning skills. Children’s use
and application of mathematics is an opportunity to review how successfully they are acquiring the
key aspects of learning in Excellence and Enjoyment: learning and teaching in the primary years.

Using and applying mathematics

Children solve increasingly complex word problems. Where appropriate, they use a calculator to do
so. They choose the calculations that they need to do and the best way to do them. They record
their methods to explain them, and interpret their answers in the context of the problem. They
compare their solutions with others’ and identify the best approaches. They are becoming aware
that problem solving involves making decisions about the number sentences, statements, diagrams
or images that they can draw upon to represent a problem, and that these are then used to solve the
problem.

When they solve problems and puzzles, children make and annotate tables, diagrams or text to
identify which key bits of information to use. They begin to make notes to help them to keep track of
their progress. For example, they investigate the different routes through a maze on a grid and
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decide how to record the pathways so that they can refer to them later. They find arrangements of
coins from given information, and record their results in a table or list to keep track of the
possibilities. They predict which face a 3-D shape will land on when it is dropped on the floor, and
record their predictions, noting the shape and relative size of each face. They collect data by
carrying out experiments, for example, rolling two dice to see if the first result is usually lower than
the second. They organise and interpret their data to compare their predictions with their recorded
outcomes. They analyse the data that they collect through surveys, for example, to see if more
children in the school have their birthday in the summer than in the winter. They present their
findings, using ICT where appropriate, to support their explanations and reasons.

Children begin to pose their own ‘What if ...?’ questions that they and others investigate. They
recognise the need to have a go, to see what works. They become more systematic, choosing ways
to organise their work, and testing and checking solutions to select an appropriate strategy. For
example, they use lists to record pairs of numbers with a difference of 5 in order to find the pair
whose difference is 5 and whose product is 24. They refine their methods of recording as they
become more confident about how to start to solve a problem and more familiar with ways of
recording using diagrams, symbols and images, or ICT.

Children discuss their work, explaining patterns and rules using mathematical language and
symbols. They explore the number sequences arising from a given rule such as ‘double the last
number and subtract 1°. They choose different starting numbers and ask and answer questions such
as: ‘Starting with 3, why are all the numbers odd?’; ‘What if the start number is even?’; ‘What are the
gaps between the numbers?’; ‘What if we used “add 1”?’; and ‘What other rules can we
investigate?’. Children use examples to test a general statement such as: ‘The sum of a pair of
numbers in the same column of a 100-square is always even’; ‘The diagonal of a rectangle is longer
than either of its sides’; or ‘A hexagon can have up to four right angles’.

Counting and understanding number

Children develop their use of number vocabulary and notation. They meet negative numbers and
position positive and negative numbers on a number line, for example, to order a set of
temperatures. They recognise negative numbers in the display of a calculator when they use it to
calculate. They write inequalities using the signs < and >, for example -3 < +5 and -5 < -3. They
know that any negative number is less than any positive number.

Children generate number sequences given the start number and the whole-number step size,
using a grid or number line to continue the sequence on and back. They investigate the possible
size of the step if, for example, the fourth number is 11 and the eighth number is 23. They extend
and use their understanding of place value to add or subtract multiples of 1, 10, 100 or 1000 to or
from any four-digit whole number and to partition the numbers in different ways. They understand
the importance of zero as a place holder in numbers such as 2036, partitioning it as 2000 + 30 + 6
and 1900 + 100 + 20 + 16.

Children understand the meaning of the decimal point as a separator for whole numbers and parts
of a whole. They recognise the representation of tenths and hundredths and partition numbers with
up to two decimal places; for example, they partition 4.75 as 4 + 0.7 + 0.05 and recognise that this is
equivalentto 4 + Yo + Y00 They write the decimal number that is equivalent, say, to four tenths and
six hundredths, and position decimals on a number line. They use decimals in context. For example,
they calculate in metres the amount of ribbon that is left if 65 cm is cut from a 2-metre length, and
work out how £17 would be shared equally among four children.

Children extend their mathematical vocabulary to enable them to read and write fractions such as

‘three fifths’ and mixed numbers such as four and two thirds’. They count forwards and backwards
in steps of one half, one quarter and one third, and position mixed numbers on a number line. They
use diagrams or paper strips to identify equivalent fractions. For example, using the ITP ‘Fractions’
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they shade four of ten sections in a strip and two of five sections in an identical strip to show that
four tenths is equivalent to two fifths. They construct a ‘fraction wall’ to compare fractions, for
example to show that one third is more than one quarter but less than one half.

Children use practical resources to establish that one fifth of 35kg is more than one seventh of
35kg. They recognise the decimal equivalents of common fractions, including halves, tenths and
hundredths, and use a calculator to identify decimal forms of families of fractions such as the fifths,
tenths, twentieths and hundredths.

Children use the vocabulary of ratio and proportion to describe the relationship between two
quantities. For example, they describe a tiling pattern as ‘one red tile for every three blue tiles’, or
say that ‘one quarter of the tiles are red’. Children share out objects in a given ratio, such as one
green cube to every three yellow cubes. They keep track of the totals as they do so (4 cubes,

8 cubes, 12 cubes, and so on) to identify the multiple of 4 involved in the sequence of totals. They
use their work on number sequences to predict the number of cubes of each colour in piles of 20, 40
or 400 cubes.

Knowing and using number facts

Children consolidate their knowledge of number pairs that total 100. They derive sums and
differences of pairs of multiples of 10, 100 or 1000, and answer questions such as: ‘What is 700 plus
5007?’; ‘How many more is 1400 than 9007’. Children use their knowledge of halves of two-digit
multiples of 10 and of even numbers to 20 to calculate half of any even two-digit number. For
example, they work out half of 58 as half of 50 plus half of 8, or as half of 40 plus half of 18. They
find doubles of two-digit numbers such as 48, adding 80 and 16 to get 96. They use this knowledge
to derive the doubles of 480 and 4800 and the corresponding halves of 960 and 9600.

Children learn by heart multiplication tables to 10 x 10 and derive the associated division facts. They
use the vocabulary ‘multiple’ and ‘factor’ when describing relationships between numbers, for
example: 24 is a multiple of 6’ and ‘6 is a factor of 24’. They know the multiples of numbers to 10 up
to the tenth multiple; for example, that the sixth multiple of 8 is 48. They make use of doubling and
halving, for example, to work out 45 x 4 by doubling and doubling again.

Children use their knowledge of rounding to estimate and check calculations. For example, they
reason that 224 — 88 is approximately 220 — 90 = 130; they round 87 + 9 to 100 + 10 or to 90 + 9 to
give an estimate of 10 for the answer. They round measurements to the nearest unit and amounts
of money to the nearest pound. They recognise that the context can influence the need to round up
or down.

Children use fractions to estimate and describe proportions, saying, for example, that: ‘This
container holds about half as many cubes as that one’. They use diagrams and practical resources
to identify pairs of fractions that sum to 1. For example, they recognise that when a strip is divided
into 10 equal sections, ¥, and ", of the strip make up the whole strip, or that if they turn over two
fifths of five cards, the three unturned cards represent three fifths of the total of five cards.

Calculating

Children add or subtract mentally pairs of two-digit whole numbers, such as 38 + 47 and 83 — 35.
Some of them may need to make jottings to record the steps. They draw on their ability to partition
numbers and count on or back. For example, in the case of addition they add separately 30 + 40
and 8 + 7, and then sum 70 and 15 to get 85; or they add 40 to 38 to make 78, then add 7 to get 85.
In the case of subtraction they count on, adding 5 to 35 and 43 to 40, then adding 5 and 43 to get
the difference of 48. Alternatively, they subtract 30 from 83 to get 53, and a further 5 to get 48. They
discuss their methods and look for methods that they can do most easily in their heads with little or
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no recording. Children use these mental methods to find the missing numbers in number sentences
such as [1+ 54 = 86, or 94 —n = 52.

Children apply their mental calculation skills to add and subtract multiples of 10 and 1000. For
example, they work out what to add to 370 to make 1000, or 910 minus 740. They find the
difference between two near numbers such as 7003 and 6988 by bridging across 7000 and adding
3 and 12 to get the answer 15. Where necessary, they continue to use jottings such as a number
line to support mental calculations and to record methods that they explain to other children.

Children recognise the need for conventions and rules when carrying out calculations involving more
than one addition or subtraction. For example, they recognise that the answer to the calculation

9 — 5-3is 1 and that the calculation is carried out from left to right — otherwise a different answer is
obtained (if 5 — 3 is carried out first the answer is 7). Children test the effect that changing the order
in which they carry out the steps in the calculation has on the answer. For example, they use a
calculator to work out groups of calculations such as 24 + 29 — 47, 29 + 24 — 47, 24 — 47 + 29 and
29 — 47 + 24, and explain why the answers are the same. They recognise that addition can be done
in any order and a calculation of the type A — B + C can be rewritten as A + C — B, and either A + C
or C — B can be done first. They apply the rule to calculations such as 12 — 17 + 19 that they carry
out mentally, rearranging this to 12 + 19 — 17 to avoid negative numbers.

Children build on their understanding of place value and partitioning to refine and use written
methods of recording for the addition and subtraction of two- and three-digit numbers. They always
check first to see if they can do the calculations in their heads. For example, they recognise that
they can work out 50 + 76 and 60 — 28 in their heads, but that to answer 341 + 176 or 213 — 76 they
need to record steps to help them. They begin to understand how the methods that they use relate
to each other and, for particular calculations, why some methods are more efficient than others.

574 - 186

574

—186

14 — 200

+374 — 574

388

Children use their skills of partitioning to support the expanded method of calculation:

237 +185 723 - 458

200 + 30 + 7 600 + 110 + 13
+100 + 80 + 5 -400 + 50 + 8

300 + 110 + 12 =422 200 + 60 + 5 =265

As children become more confident in using expanded methods, recording as much detail becomes
less essential. Some children begin to use a more compact method of recording for addition and
subtraction.

Children explain, for those numbers that give a whole-number answer, the effect of multiplying and
dividing by 10 and 100. They recognise that multiplying by 10 and then by 10 again is equivalent to
multiplying by 100. They use the language of scaling up and down, recognising, for example, that a
centimetre is 100 times smaller than a metre and that distances on a map are scaled up by
multiplying by a factor such as a multiple of 100. They derive answers to calculations such as

30 x 5, working this out as 3 x 5 x 10 = 15 x 10 = 150. They add fives to find 31 x 5, 32 x 5, and so
on, and subtract fives to find 29 x 5, 28 x 5, and so on. They find £2400 + 20 by dividing by 10 and
then halving. They also recognise that dividing, say, 2400 by 10 gives 240 and dividing by 10 again
gives 24, and that this is the same as dividing 2400 by 100.

Children develop written methods for short multiplication and division calculations such as 74 x 4 or
87 = 6. They partition the two-digit number and use a grid method for multiplying:
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37x4
x| 30 7]
4120 28[148  Answer 37x4 =148

Children divide by subtracting multiples of the divisor. They check to see if the divisor multiplied by a
multiple of 10 can be used and look for the largest possible case. For example, when they divide 64
by 4, children recognise that the answer must lie between 40 + 4 = 10 and 80 + 4 = 20. They use
this approximation to do a calculation either by partitioning the two-digit number or by repeated
subtractions, starting with the largest multiple of 10:

64+4 =(40+24)+4 64
= (40 + 4) + (24 + 4) ‘g (4x10)
=10+6=16 24 (4x6)
0 Answer: 16

Children recognise that a remainder represents what is left over after a division and that it is always
smaller than the divisor. They give a remainder as a whole number and make sensible decisions
about rounding up or down after division according to the context of the problem.

96+7 =(70+26)+7 96
=(70+7)+ (26 +7) ‘;—g (7x10)
=10+3R5=13R5 21 (7x3)
5 Answer:13R 5

Children apply their knowledge of multiplication and division to one- and two-step calculations
involving money, measures and time. For example, they calculate the change from £5 when they
buy five oranges at 35p each, giving the answer in pounds and pence. They work out the number of
250 ml bowls of soup that can be filled from a 2-litre pan. They find the number of seconds in six and
a half minutes. They use calculators where appropriate, understanding and recording the steps
involved, and checking and interpreting the number displayed in the context of the question. They
understand that 3.5 on a calculator means £3.50 in the context of money.

Children use their knowledge of multiplication and division to find fractions of numbers and
quantities. For example, they find 1% of £40 by dividing 40 by 5. They use practical resources or
diagrams to find proper fractions. For example, they use squared paper or an interactive whiteboard
to work out % of a 12-by-4 rectangle, first working out and colouring in the squares that represent
one eighth of the rectangle and then finding and colouring four more such groups.

Understanding shape

Children describe and classify an increasing range of 2-D and 3-D shapes. They recognise and
draw regular and irregular polygons using templates, grids or ICT, such as the ITPs ‘Fixpoints’ or
‘Polygon’. They identify lines of symmetry in the shapes and other properties such as equal sides
and equal angles. They visualise familiar 3-D shapes from 2-D drawings and make and identify the
nets of common solids such as the cube, cuboids and simple prisms.

Children know that angles are measured in degrees and that a quarter turn or one right angle is

90 degrees. They use this to work out that one whole turn is four right angles or 360 degrees. They
calculate that half a right angle is 45 degrees and one third of a right angle is 30 degrees. They
make and use templates of 90-, 45- and 30-degree angles to build other angles and to compare
against angles in polygons. They compare and order angles less than 180 degrees and begin to
estimate their size.

Children talk about horizontal and vertical lines and identify horizontal and vertical faces or edges of
cuboids or prisms placed on a table. They use the eight compass points to describe direction and
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identify squares on a grid using a code such as A3. They interpret movement about a grid; for
example: ‘If you move south east from square C6, which squares will you pass through?’

Measuring

Children choose and use standard units to measure. They record estimated and measured lengths,
weights and capacities using decimal notation where appropriate, e.g. 1.35 metres. They
understand and use the prefixes kilo-, centi- and milli- to write, say, 4125 grams as 4 kilograms and
125 grams. They relate standard measures to real-life contexts, as in: ‘My hand is about 6 cm wide’
or: ‘l drink about a quarter of a litre of water at lunch time’.

Children interpret partly numbered scales. They work out the value of each division and count
between the numbered divisions to confirm their interpretation. They record their readings using
whole numbers or decimals, for example as 5.6 grams or 1.45 litres.

Children read times to the nearest minute from analogue and digital clocks. They use 12-hour clock
notation and am and pm, recognising that 2:45 pm is the same as a quarter to three in the
afternoon. They choose the unit of time to estimate or measure time intervals, such as the time they
take to walk across a room or the time to travel by plane to another country. They interpret
timetables and use them to calculate, say, how long a journey should take, using a time line as
support.

Children understand ‘perimeter’ and ‘area’ and find the perimeter and area of a rectangle by
measuring the sides and by counting squares. They create shapes on a square grid and find the
area, giving the answer in square units. For example, using a centimetre grid, they draw different
shapes with a perimeter of 24 cm. They look for the shape with the biggest area and decide if any of
their shapes has an area of 13 square centimetres.

Handling data

Children collect the information they need to answer a question. They organise the data and present
and analyse it to look for patterns, trends or unusual outcomes. They extract data from tables,
graphs and charts in order to highlight and illustrate points. For example, from temperature data
collected in science or population data in geography, children describe the trend over time or look
out for dips or peaks that signal some unusual event. They use a range of graphs and diagrams to
present and explain their work to other children.

Children extend their skills by representing and interpreting data in pictograms where one symbol
represents 2, 5, 10 or 20 units. They use bar charts with intervals labelled in 2s, 5s, 10s or 20s.
They use ICT to compare the way that different scales or different diagrams can change the impact
of the representations. They understand that the more items a symbol in their pictogram represents,
the fewer symbols there will be. They recognise that as the size of the intervals on a bar chart
changes so does the relative size of the bars, and that when an interval represents a larger number,
differences in readings are less obvious.

Children continue to use two-way Venn and Carroll diagrams. They use these diagrams to display
information about shapes and numbers, drawing on their knowledge and understanding of the
properties.

Embedding key aspects of learning

Year 4 children are beginning to acquire the vocabulary and knowledge that enables them to talk in
more depth about numbers and shapes and to explain their solutions, decisions and reasoning.
They suggest a line of enquiry and investigate statements involving numbers that they can test with
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examples. Their reasoning and problem-solving skills develop as they meet and try to solve logical
mathematical puzzles and two-step word problems.

This greater independence is supported by collaborative activity in which children work with others.
They develop their social skills as they listen and respond to other children’s ideas. ‘What if ...?’
questions help to develop their creative thinking. Their communication skills are extended as they
learn new mathematical vocabulary and use this to interpret solutions in the context of the problem.

The introduction of written methods that build on earlier practical, mental and visual work, and
consideration of why some calculation methods are more efficient than others, helps children to
develop their evaluation skills.

Children extend their information processing skills. They learn more ways to organise and present
information, drawing on ICT to help them. They identify patterns and pose and test conjectures. The
analysis of information in written, pictorial and symbolic form takes on a more significant role, and
challenges their thinking and reasoning.

During Year 4, children develop a greater awareness of how they learn. They are increasingly able
to observe their own progress and to identify their own learning goals.
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Year 5

Progression in mathematics

The learner

At the start of Year 5, children have developed their understanding of numbers to include negative
whole numbers, decimals and fractions. They have a growing understanding of mathematical ideas
such as equivalence, estimation, proportion, scaling and angle. They are confident at calculating
mentally and use place value to manipulate and partition numbers. They have started to use
calculators as a tool for solving problems or looking for patterns. They apply their knowledge and
skills to a wider range of challenges. They are willing to discuss a variety of approaches and to
choose the one that is most appropriate to the challenge.

During Year 5, children continue to consolidate their knowledge of number facts through frequent
and regular practice. They continue to develop mental methods of calculation and always look at
calculations to decide if they can do them in their heads. They calculate mentally with decimals with
up to two places. They refine their written methods of calculation for all four operations to make
them more efficient.

Children use their understanding of properties of polygons to sort and classify them. They have a
broad range of vocabulary to describe position, movement and direction, which they extend to
include parallel and perpendicular lines and the coordinate system. They identify acute and obtuse
angles and measure angles in degrees, for example, when they draw and explore shapes. They
read partly numbered scales accurately. They use 24-hour clock notation, timetables and a calendar
to calculate time intervals.

Daily mathematics teaching continues to develop children’s understanding, use and application of
mathematics. They plan and pursue lines of enquiry and propose general statements involving
numbers or shapes. They answer a set of related questions, collecting, sorting and organising
relevant information, using ICT to help them. The home—school link is sustained through homework
and information that children are given about their next steps in learning.

Children are encouraged to make connections between mathematics and other subjects. They
recognise how their literacy skills contribute to their mathematical development. In their mathematics
lessons, they strengthen their speaking and listening skills and develop the key aspects of learning
identified in Excellence and Enjoyment: learning and teaching in the primary years.

Using and applying mathematics

Children solve one- and two-step problems involving whole numbers and decimals and any of the
four operations. They solve simple problems involving fractions. They decide what calculations to do
and choose the method of calculation that they think is most appropriate for the calculations
involved. They use a calculator to find fractions of quantities and measures. Sometimes this involves
a decimal answer that they have to interpret, for example: ‘A man has £1250. He decides to save
one quarter of this with one bank and one eighth with another bank. How much has he left to
spend?’

When they solve problems, children discuss the approaches that they plan to use to engage with
the problem. They then select the information and resources that they need. For example, they
discuss the measurements and materials that they need to build a box to contain four tennis balls.
They identify nets of the boxes that they might make and compare alternatives. They recognise
when a particular example or approach is not working and select another strategy.
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When they solve mathematical puzzles, children work systematically. They use some of the
information that they are given to see what possibilities this allows. Alternatively, they use simple
cases or particular examples and build these up in the light of their observations. For example,
children solve this problem: ‘Half of the cubes in a box are red and half are blue. When three red
cubes are replaced with three blue cubes, only one third of the cubes in the box are red. How many
cubes are in the box?’ They look at a simpler case where changing just one cube from red to blue
changes the proportion of red cubes from one half to one third of the total. They build up to changing
two cubes and then three cubes and draw out the patterns as increasing numbers of cubes are
exchanged.

Children plan and pursue a line of enquiry. They suggest further questions that extend the ideas
involved. They recognise how problems can be represented by number sentences or by diagrams,
appreciating that this allows them to work on a problem away from the ‘clutter’ of the context. When
they have found a solution, they check and confirm it back in context. For example, children
recognise that a problem about paying £370 for several table lamps at £40 each and chairs at £70
each can be simplified to finding two numbers from the 4 and 7 times-tables that sum to 37.

Children record their steps and results to share with others. For example, they choose four different
digits, such as 7, 4, 3 and 2, to form numbers and generate products. They experiment with 247 x 3,
37 x 24,43 x 7 x 2, and so on, to identify how to make the largest even product or the product
closest to 500. They record and adjust their products in the light of their findings. They then explore
the effect of using other digits, including a zero, cases where two digits are the same and examples
that include decimals.

Children continue to explore relationships between numbers, for example, between odd numbers
and square numbers. They predict the sum of consecutive odd numbers and test and confirm that
the sum of the first 12 odd numbers is 12 squared, using diagrams to support their reasoning.

[]

1 1+3=4 1+3+5=9

Counting and understanding number

Children count from any given number in step sizes such as 19 or 0.2. They count beyond zero
when counting back, or start from a negative number to count on. They relate counting in steps of,
say, 0.3 to counting in threes. They relate the numbers in the sequence to their position on a
number line, recognising when they cross whole-number boundaries.

Children know the value of the digits in numbers such as 30.45 and 30.9 and understand why 30.9
is the larger of these two examples. They partition decimals and round them up or down. For
example, they round 12.66666 in their calculator display to the nearest whole number, 13, and to
12.7 to one decimal place. They know that 17.499999 is interpreted as £17.50 in the context of
money. They use decimals in the context of measures and convert between related units of
measurement.

Children form families of equivalent fractions such as %, %, %, ..., and simplify fractions by
cancelling. They relate fractions to their decimal representation. They know, for example, that 0.25
is one quarter and 0.4 is four tenths or 40 hundredths. They work out the decimal form of fractions
whose denominator is a factor of 10 or 100, such as % or Y, by finding the equivalent number of
tenths or hundredths, and they confirm their answers using a calculator. They change an improper
fraction such as '% to the equivalent mixed number 3", and vice versa, and position these numbers
on a number line. They express a smaller whole number as a fraction of a larger number. For
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example, they explain that 15 as a fraction of 60 is 15 out of 60 or "% or V4; they relate this to a
context such as 15 seconds being ', of a minute and 15 minutes %, of an hour.

Children understand percentage as the number of parts in every 100. They express tenths and
hundredths as percentages and recognise, for example, that finding 25% of a quantity is the same
as finding one quarter, or that 80% of a quantity is equivalent to eight tenths or 80 hundredths. They
find simple percentages of amounts, calculating, for example, 10% of 5kg. They use 10% to work
out 5% and 20% by halving or doubling.

Children use a fraction to describe the proportion of particular items in a given quantity. For
example, they describe 6 red counters in a pack of 18 counters, saying: ‘One third of the counters
are red’, and using the language: ‘One counter in every three is red’. They begin to understand ratio
as describing the relationship between two separate quantities, knowing for example that in a box of
four blue hats and twelve green hats the ratio of blue hats to green hats is 1: 3, or that there are
three green hats to or for every blue hat. They recognise that multiplying two quantities by the same
factor or scaling up keeps the ratio between the quantities the same. For example, if two boxes of
four blue hats and twelve green hats are tipped into a bigger box, the ratio of blue hats to green hats
in the box of 32 hats is still 1: 3. They apply ideas of ratio and proportion to solve problems such as
scaling a recipe up or down to feed more or fewer people.

Knowing and using number facts

Children apply to decimals their knowledge of addition and subtraction facts involving one- and two-
digit whole numbers. They know that 7 + 8 is 15 and therefore that 0.7 + 0.8 is 1.5 and 0.07 + 0.08

is 0.15. They work out half of 7.4 by halving 74 and dividing by 10; they double 0.75 by doubling 75
and dividing by 100, taking care that the decimal point is in the right place in the answer 1.50 or 1.5.

Children continue to secure their speed of recall of multiplication tables to 10 x 10. They use their
knowledge to recall, for example, 8 squared or the seventh multiple of 8. They derive families of
calculations such as 8 x 3, 80 x 3, 800 x 3, 80 x 30, 80 x 300, ... They derive division facts such as
56 + 8 and apply this fact to calculations such as 560 + 8 and 560 + 80.

Children identify the factors of a two-digit number such as 56 by listing its factor pairs: 1 and 56,
2 and 28, 4 and 14, 8 and 7. They establish that 70 and 8, and 7 and 80, are factor pairs of 560.
They use lists of factors to find common factors of two numbers such as 36 and 54. They find
common multiples of two numbers such as 8 and 12, identifying 24, 48 and 72 as numbers in a
sequence of common multiples.

Calculating

Children continue to check a calculation to see if they can carry out it out mentally. They bridge
through the landmarks of multiples of 1, 10, 100 and 1000 when they add and subtract mentally and
make jottings. They calculate mentally with two-digit decimals; for example, they relate 9.5 — 3.7 to
the whole-number calculation 95 — 37 = 58, giving the answer 5.8. They work out, say, 19.7 + 3.4 by
adding 0.3 to 19.7 to make 20, then adding 3.1 to 20 to give a total of 23.1. They find the difference
between 7012 and 3984 by stepping from 3984 to 4000 (16) and from 4000 to 7012 (3012), and
adding the steps to get the answer 3028. They use an empty humber line and notes to record and
explain their solutions if necessary.

Children multiply and divide whole numbers and decimals by 10, 100 and 1000, describing the
effects. They recognise, for example, that 3400 is 100 times larger than 34 and that 0.4 is 10 times
smaller than 4. They round whole numbers to the nearest 10, 100 or 1000 and decimals to the
nearest whole number, and use this to find approximate answers to calculations.
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Children draw on their knowledge of number facts and place value to refine their use of expanded
methods. They use efficient written methods to add and subtract whole numbers and decimals with
one or two places. They begin to record the calculations more succinctly, embedding the processes
of partitioning and exchange in the presentation.

1576 + 858 2362 — 548
1500 + 70 + 6 2300 + 50 + 12
+ 800 + 50 + 8 - 500 + 40 + 8
2300 + 120 + 14 =2434 1800 + 10 + 4 =1814
1576 + 858 2362 — 548
1576 '2'3°6'2
111 1814
23.7 + 48.55 72.5-45.7
2370 67»112.15
H - 457
R 2 6.8

Children use partitioning to multiply and divide whole numbers by a one-digit number, using jottings
to help them. For example, they find 73 x 5 by adding 70 x 5 to 3 x 5, and they recognise that

136 + 4 can be found by adding 120 + 4 to 16 + 4. Children link these methods to the written
methods that they use. They begin to express a remainder as a whole number, fraction or decimal;
for example, they give the answer to 23 + 4 as 5 remainder 3, 5%, or 5.75. They understand when
the context of a division problem requires rounding, for example, that when 50 eggs are placed in
boxes that each hold six eggs, this will require nine boxes, eight of which will be full.

Children refine and use efficient written methods to multiply whole numbers and decimals, and to
divide two- and three-digit whole numbers by a one-digit number. They approximate first, check their
answers. They discuss when to record their method and how the method helps them to keep track
of the steps to an answer that they can use to check later. They begin to recognise the efficiency of
different methods

47 x 36 237 x4 4.7%8
(estimate: 50 x 40 = 2000) (estimate: 250 x 4 = 1000) (estimate: 5 x 8 = 40)
237
x 40 7 x 4 4.7
30 | 1200 | 210 | 1410 28 x 8
6| 240 | 42| 282 120 37.6
1692 800 °
948
346+ 8 257 +7
(estimate: 400 + 8 = 50) (estimate: 280 + 7 = 40)
8)346
-320 (8x40) 36 RS
26 4
e (6x3) 7)257

5 Answer: 36 R 5

Answer: 43 R2

Children use division and multiplication to find fractions of quantities. They find three fifths of £3.50
by dividing £3.50 by 5 to get one fifth, £0.70, then multiplying this by 3 to get the answer £2.10; and
seven tenths of 2 litres by dividing by 10 to get one tenth, 0.2 litres, then multiplying this by 7.
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Children develop their skills in using a calculator to solve problems, including those that involve
decimals and fractions. They interpret the display correctly in contexts of money and measures.
They identify missing numbers in more complex calculations, such as 39 x (A —79) = 429 or

(2.4 + O) = 3= 21.9, and describe their methods. They explore relationships between numbers, for
example, to find out what factors 124 and 412 have in common, or to compare the answers to the
calculations such as 4000 + 32, 2000 + 16 and 1000 + 8; they use the patterns that they observe to
predict answers to other calculations. They use examples to test statements such as ‘Numbers that
end in 52 have a factor of 4’, and make up other statements to test. They solve puzzles such as
making 100 using only the digits 2, 3 and 7 and the operations — and x.

Understanding shape

Children’s visualisation and construction of shapes become increasingly accurate. They identify and
make nets of cubes and other 3-D solids, and use the nets to create the shapes. They recognise
parallel and perpendicular lines in grids, and identify and explore the properties of shapes with
parallel sides such as a rectangle, trapezium and parallelogram. They use a set-square and ruler to
construct shapes with perpendicular or parallel sides.

Children use coordinates in the first quadrant to read and plot points which form the vertices of
shapes. For example, they plot the points (1, 3) and (5, 1) and choose a third point to form a triangle
and see if they can make an isosceles triangle. They determine the position of shapes after a
translation or a reflection. They complete patterns with two perpendicular lines of symmetry.

Children use their knowledge of right angles to identify acute and obtuse angles and to estimate the
size of angles in degrees. They use a protractor to measure and draw acute and obtuse angles with
increasing accuracy. They investigate angle properties of the polygons that they can draw on
different grids. They know that all the angles and all the sides in a regular polygon are equal. They
explore shapes that have line symmetry to see if they always have pairs of equal angles. They know
that adjacent angles on a straight line sum to 180° and they use this fact to calculate the size of
angles that make up a straight line.

Measuring

Children choose, use and record standard metric units to estimate and measure length, mass and
capacity to a suitable degree of accuracy. They convert larger units to smaller related units, such as
0.7 litres to 70 centilitres or 5.5cm to 55 mm. They measure and draw lines to the nearest millimetre.
They solve practical problems and word problems involving measurement, such as deciding how
large to make a display of the work of the whole class. They use their estimation and measuring
skills in science, geography and PE, and when they are designing and making projects in art or
design and technology.

Children measure the sides of shapes and use their measurements or given information to calculate
the perimeters. They know that for regular polygons the perimeter is the length of one side multiplied
by the number of sides. They understand that the unit for area is a square unit and use square
centimetres to find an area by counting squares. They design, for example, rectangular frames from
a strip of card 30 cm long, recording the lengths of the sides and the area of each frame. They use
squared paper to establish that for a rectangle of, say, 9cm by 6cm, the area is 54 cm? and can be
found by multiplying 9 by 6. They use this approach and other resources to establish and use the
formula for calculating the area of a rectangle.

Children read scales accurately and interpret a reading that lies between two unnumbered divisions,
for example, when they read time on an analogue clock, the capacity of liquid in a jug, or

frequencies on a bar chart. They understand and use 24-hour clock notation and use timetables and
calendars to solve problems involving time. For example, they plan a journey that involves stops and
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transfers. They use the ITPs ‘Measuring cylinder’, ‘Measuring scales’ and ‘Time’ for further practice,
and to pose and solve problems.

Handling data

Children describe the likelihood of particular events. For example, they describe the likelihood of
frost in England in July as very unlikely but highly likely in January; they explain that there is an even
chance of rolling an odd number on an ordinary dice, but no chance of rolling a zero. They pose
questions and collect data that they can use to answer them. For example, they hypothesise about
an aspect of children’s lives in Victorian times, the angle of a slope before different objects will slide
down it, or the time it takes to carry out different tasks such as reading a page of text or standing on
one foot. They identify further questions to ask and follow these up with further data and analysis.

Children represent data on bar charts, using different intervals for different bar charts. They
understand that lines joining points on a line graph — for example, to show changes over time in the
depth of water in a water butt — have meaning, since they represent how the changes might have
occurred. They appreciate that points used to show the frequency of particular events — for example,
the frequency of rolling each of the numbers on a dice — cannot be joined as the lines would have no
meaning.

Children collect, store and retrieve data electronically. They interpret the data that they collect and
apply their ICT skills to the analysis. They know which table, chart or graph to use to enhance visual
representation and precision. They know that the most frequently occurring event is the mode and
they find it from frequency tables and bar charts.

Embedding key aspects of learning

In Year 5, children’s thinking, communication and social skills continue to develop through their
broader understanding, use and application of mathematics. For example, they use reasoning to
propose general statements and to identify examples that do or do not meet a statement. They also
use reasoning when the find and confirm solutions to problems. They develop their information
processing skills when they collect, organise and present data and when they propose how to
extend a line of enquiry. They draw on their evaluation skills as they assess which approach to
solving a problem or pursuing an enquiry is preferable, and why.

Children’s vocabulary is extended as they learn new words to describe factors, chance, likelihood
and percentages. Their communication skills are strengthened through their increasing access to
written methods of calculation and ways of presenting data in charts, graphs and tables. Their social
skills are developed through discussion as they explain their hypotheses, reasoning and decisions.

Children become better at initiating and sustaining their own mathematical activity. They use, for
example, their knowledge of shapes and measures to investigate and to be increasingly creative.
This independence is enhanced by sharing their thinking and listening to the ideas of others during
collaborative activity. Children’s increasing use of ICT offers them a tool that they can use to access
more and increasingly diverse information and to present their work.

During Year 5 children’s understanding of how they learn continues to grow. They use this self-
awareness to identify their own targets in mathematics. They evaluate their success in meeting
these targets.
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Year 6

Progression in mathematics

The learner

At the start of the final year of Key Stage 2, children have well-developed counting skills, secure
knowledge of number facts, and mental and written calculation strategies involving whole numbers
and decimals. They find equivalent fractions and relate fractions to their decimal equivalents. They
understand and find percentages. They use properties of 2-D shapes to complete patterns with two
lines of symmetry and properties of 3-D solids to make nets. They plot coordinate points. They
measure length, weight, capacity, time and angle with increasing accuracy.

During Year 6, children secure and extend their understanding of the number system to include
positive and negative whole numbers and decimals with up to three places. They use their
knowledge of the relationships between fractions, decimals, percentages, ratio and proportion to
express quantities in a variety of ways and to solve problems. They use the properties of shapes in
classification and transformations.

Children analyse and describe data using the mode, range, median and mean, and the language of
chance or likelihood, predicting outcomes and solving problems. They choose effective methods to
collect, process, present and interpret data, using ICT where appropriate. They evaluate the validity
of their conclusions.

Systematic daily mathematics teaching, together with planned opportunities to use and apply
mathematics across the curriculum, develops children’s understanding and enjoyment of
mathematics and their ability to use mathematics as a problem-solving tool. By posing ‘What if ...?’
questions, children create hypotheses for themselves and others to test

Oral and mental work continues to help children to recall and derive number facts and to explain
their methods and reasoning. They work collaboratively to solve problems. They take part in group
and whole-class discussion about mathematics, drawing upon appropriate techniques, images,
diagrams, vocabulary and resources to illustrate their ideas and conclusions. Mathematics lessons
are an opportunity to analyse patterns, relationships and information, developing skills that will be
useful throughout children’s lives.

As the end of Key Stage 2, children can marshal a range of strategies for solving problems. They
break down complex calculations into simpler steps and make informed decisions to use one or
more calculation strategies. They use a calculator efficiently and accurately where appropriate.

The activities children engage in should support them in developing many of the key aspects of
learning identified in Excellence and Enjoyment: learning and teaching in the primary years.

Using and applying mathematics

Children solve multi-step problems that involve fractions, decimals and percentages. Through
discussion and application, they develop and refine their problem-solving strategies. They recognise
that trying a simpler problem can point the way to the solution of a more complex problem. For
example, they find the cost of 2.5m of cable at £3 per metre, and discuss their methods. They then
use these methods to find the cost of 4750 mm of cable at £3.20 per metre, and discuss the extra
steps needed. Similarly, they find simple fractions and percentages of quantities such as Vs of £400
or 10% of 50 m; they then solve more complex problems such as finding % of 4.5 kg or increasing a
bill of £55 by 17%.
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Children consolidate their calculator skills. They decide when it is appropriate to use a calculator and
what they might record to help them to keep track of their thinking. They interpret the numbers
displayed and explain a remainder in the context of the problem, deciding when rounding up or
down is appropriate. They understand how to use a calculator to convert a fraction to a decimal and
how this helps them to order fractions.

Children work more systematically and independently and suggest, plan and develop their own line
of enquiry. They recognise that representing a problem may require numbers or calculations, or
organising information in a table, picture or diagram, and that the solution has to be interpreted and
checked in the original context. For example, to solve a puzzle in which they are given information
about who will play whom in a competition, they construct and use a table to record arrangements
and eliminate possibilities. They use symbols such as letters or an empty box to represent an
unknown number where appropriate.

Children make and test predictions and general statements. For example, they observe that when
ninths are represented as decimals on a calculator, they have the same digit in all decimal places.
They make a general statement about the decimal representations of ninety-ninths and test these
with a calculator. They predict, then test, that 0.23232323 is the representation of 7 They use
words then letters as symbols to construct and use simple expressions or formulae. For example,
they record that in y years there will be 12y months, that the nth multiple of 6 is 6x, or that when a
number a is increased by 4 it is represented as a + 4.

Children generate, represent and interpret sequences that involve numbers or shapes, extending
sequences backwards and forwards. For example, they describe the rule for the sequence that
starts with 1.2, 1.4, 2.6, 4.0, ... as ‘add the last two numbers’, and they use the rule to generate
more terms. They interpret a rule such as ‘treble the last number and add 2’ to find the tenth term in
the sequence that starts with 3 and to find the term before 245. They interpret a strip pattern of 3cm
by 8 cm rectangles placed alongside one another in alternate positions, 3 cm then 8 cm along the
base. They find the length of a strip of nine such rectangles and then the number of these
rectangles that form a strip 135cm long.

Children describe, interpret and use the patterns and relationships that they observe. For example,
they recognise how a shape made of small, identical equilateral triangles can be completed to form
a larger equilateral triangle. They identify the fraction the original shape was of the large equilateral
triangle. They make deductions from given information to find, for example, what other angles are
possible in an isosceles triangle with one angle identified as 48°. They explain their reasoning and
justify their conclusions.

Counting and understanding number

Children order positive and negative whole numbers and position them on a number line. They find
differences between positive and negative numbers in context; for example, they calculate the drop
in temperature between 3 °C and -8 °C or the rise in temperature from —11°C to =3 °C. They
continue to count forwards and backwards across zero in whole-number or decimal steps such as
0.25. They partition and round whole numbers and decimals and use their knowledge of place value
to recognise that a number such as 3.009 is less than 3.01. They position decimals with up to three
places on a number line.

Children understand how to simplify fractions by cancelling, dividing the numerator and denominator
by a common factor. They order a set of fractions by converting the fractions to equivalent fractions
with a common denominator, for example, converting % Y %% and 74, all to twelfths. They express
a larger whole number as a fraction of a smaller whole number and convert it to a mixed number.
They use this to express relationships, for example, that an article costing £4, which previously cost
£3, has increased by a factor of % or is 14 times its original cost. Children also express one
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quantity as a percentage of another, for example, that 70 cl is 70% of 1 litre, or that an increase of
15p on an item costing £3 represents an increase of 5%.

Children solve problems involving direct proportion by scaling quantities up or down. For example,
given a recipe for four people, they change it to a recipe for one person, or to a recipe for six people.

Knowing and using number facts

Children continue to consolidate their knowledge of number facts involving all four operations and to
use known facts to derive related facts. For example, they work out numbers in the 13 times-table
by combining multiplication facts from the 10 and 3 times-tables. They work out products and
quotients involving decimals (e.g. 0.6 x 8 and 5.6 + 8) using facts from the 8 times-table. Given a
fact such as 17 x 14 = 238, they work out 18 x 14 = 252 by adding a further 14. Similarly, when they
multiply by a near-multiple of 10, such as 51 or 49, they multiply by the multiple of 10 and adjust by
adding or subtracting the appropriate number.

Children derive quickly the square numbers to 12 x 12 and squares of multiples of 10, such as

40 x 40. They recognise that prime numbers have only two factors. They use their knowledge of
multiplication and division facts to determine, say, that 47 is prime and that 51 is not prime. They
find the prime factors of a two-digit number and use tests of divisibility to decide whether a number
such as 342 is divisible by 2, 3, 4, 5, 6, 9 or 10. They use their knowledge of inverse operations and
estimation skills to check results.

Calculating

Children add and subtract mentally whole numbers and decimals with one place. They apply their
knowledge of multiplication and division facts to multiplication and division of two-digit numbers,
including decimals such as 5.6 or 0.56. They use their knowledge of place value to multiply and
divide whole numbers and decimals by 1000, 100 or 10, and by multiples of these, and they explain
the effect. They recognise, for example, that 25 x 0.3 is equivalent to 25 x 3 + 10. They use
calculators to explore, for example, the effect of multiplying and dividing whole numbers by a
positive number greater than 1 and a positive number less than 1.

Children use a secure, reliable method of written calculation for each operation. They recognise
when one method is more efficient than another, for both whole and decimal numbers. They
continue to check first if a mental method will work and then decide which method is most
appropriate. They use a calculator to solve problems where several calculations are involved, using
the memory to store answers to steps en route to the solution. They check results by rounding to
approximate answers, explaining, for example, that 786 + 38 will be about the same as 800 + 40.
They use divisibility tests to decide, for example, that 681 + 3 will have no remainder since the sum
of the digits of 681 is divisible by 3.

Children use efficient written methods to multiply and divide two- and three-digit whole numbers and
decimals by one-digit whole numbers, and to multiply two- and three-digit whole numbers by two-
digit numbers. They continue to approximate first and to check their answers. They are able to
explain the method that they use and the steps involved.

5.65 %9 256 x 18
(estimate: 6 x 9 = 54) (estimate: 250 x 20 = 5000)
256
x| 5[0.6]0.05 | x 18
9|45 |5.4 |0.45 | 50.85 2560
2048
Answer: 5.65x9 =50.85 4608
1

Answer: 256 x18 = 4608
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256+8 45.7 =7

(estimate: 24 + 8 = 3) (estimate: 49 =7 =7)

6.5

25.
8)25.6 7)45.5
-24.0 (8x3.0) 42.0
1-6 3.5
-1.6 (8x0.2) 35
0 0.0

Answer: 256+:8=3.2 Answer: 6.5

Children use fractions as operators to find fractions of numbers and quantities, recognising for
example that %40 Of 2 metres is equivalent to three times Y40 of 200 cm, or 60 cm. They find
percentages of amounts, for example, working out a 20% discount on jeans originally costing £35 a
pair. They deepen their understanding of ratio. For example, they recognise that ‘four black tiles to
every five white tiles’ is a part-to-part relationship, but that ‘four out of nine tiles are black’, a
description of the proportion of black tiles as a fraction of the pattern, is a part-to-whole relationship.

Understanding shape

Children make and draw shapes with increasing accuracy. They apply their knowledge of the
properties of 2-D shapes and 3-D solids when describing, visualising and classifying them. For
example, they classify quadrilaterals using criteria such as parallel or equal sides. They investigate
the properties of quadrilaterals whose diagonals intersect at right angles or whose diagonals bisect
each other. Children recognise, describe and visualise solids with parallel and perpendicular edges
or faces. They use this knowledge to recognise how the nets of these solids are formed and how a
solid can be made from a given net.

Children use the coordinate system to identify and plot points in the first quadrant. They explore
relationships between points such as (1, 3), (4, 4) and (7, 5). They plot the vertices of shapes to
form, say, an isosceles triangle or a shape with reflective symmetry; for example, they identify the
symmetrical trapeziums with three of their vertices at (1, 1), (1, 4) and (3, 5), or the rectangles with
area 12 square units and with two of their vertices at (3, 3) and (5, 5).

Children draw shapes on grids of different types. They determine positions of shapes after a
reflection, a translation or a rotation through a quarter or half turn about its centre or a vertex. They
use ICT to help them to visualise, predict and confirm the position of a shape after a transformation.
They recognise that the shape remains identical after one of these transformations and use this
knowledge to identify congruent shapes in patterns, pictures and diagrams.

Children estimate, measure and draw angles, including reflex angles. They know that a complete
turn is four right angles or 360° and they use this fact to calculate the sizes of angles around a point.
They explain how they know that the angle sum of a triangle is 180°, relating this to a demonstration
that the three corners torn off any paper triangle will fit together on a straight line. They calculate
angles in a triangle. They measure the angles in shapes that they draw to check estimates and to
test statements. For example, they explore the angles of quadrilaterals whose vertices lie on the
circumference of a circle, and test the statement that the opposite angles of these quadrilaterals
sum to 180°.

Measuring

Children select and use standard metric units and suitable measuring instruments to estimate,
measure and check. They consolidate and extend their knowledge of the relationships between
units of measure, converting between related units using decimals to two places. For example, they
change 4.5kg to 4500g and 750 mm to 0.75 m.
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Children read and interpret scales on measuring instruments where the intervals are large, or where
most are unnumbered. They recognise that taking a measurement involves a comparison against
an agreed standard unit and that any measurement is approximate. They explain how to calculate
the size of an interval on a scale and how to estimate measurements that lie between two marked
divisions. They record their results to a suitable degree of accuracy and round up or down where
appropriate to the context.

Children calculate the perimeter and area of a rectangle and compound shapes that can be split into
squares, half-squares or rectangles. They estimate and compare areas of irregular shapes by
counting squares and part-squares.

Children extend their understanding of measurement. For example, they research the units of
measure used before metric units were introduced and how some are still used (e.g. the mile, pint,
gallon, stone, chain, furlong). They establish the approximate metric equivalents. They solve
problems involving measures; for example, they determine how much liquid a class of 30 children
drinks in a year or plan how to build a net of a container for some selected objects.

Handling data

Children develop their understanding of the language of chance and likelihood by describing
situations where outcomes are equally likely, such as rolling any number from 1 to 6 on a fair dice,
and situations where outcomes are not equally likely, such as picking a prime number or non-prime
number from a pack of 0 to 9 digit cards. They predict and classify outcomes using vocabulary such
as ‘certain’, ‘very likely’, ‘unlikely’ and ‘impossible’. Children begin to place outcomes from observed
events and experiments on a numbered probability scale to indicate the chances of occurrence,
using 0 to represent ‘impossible’ and 1 to represent ‘certain’.

Children apply their ICT skills to formulate and test hypotheses using a computer database, for
example, considering what questions could be answered by analysing census data. They solve
problems by collecting data, processing the data using tables or lists to draw conclusions and
present their findings. They construct frequency tables with single and grouped data items and
represent these as bar charts. Children use the mode, range, median and mean to represent and
describe a set of data. For example, they describe the width of hand spans of children in the class
using range and median, the number of TV sets in households using mode, and scores in an
experiment to predict outcomes using the mean score.

Children interpret the tables and charts that they have generated using ICT, or that they have taken
from a secondary source such as the Internet, a newspaper or another school subject. They
interpret pie charts and use their knowledge of fractions and percentages to estimate the size of
sectors. They recognise that pie charts that look similar can represent different totals and that a
small sector in one pie chart may represent more items than a big sector in another.

Children extend their use of line graphs to interpret graphs where intermediate points have meaning,
for example, a conversion graph showing the exchange rate between two currencies or a graph
showing changes in temperature over time.

Embedding key aspects of learning

Year 6 children have the knowledge and confidence to talk in depth about mathematical concepts
and to explain their solutions, decisions and reasoning. They suggest lines of enquiry based on
processing information from primary and secondary sources. They predict possible and unlikely
outcomes, and plan and carry out a cycle of handling data to confirm the outcomes or otherwise.
They make informed decisions about how to present their information effectively, taking account of
whether the data is discrete or continuous and its intended purpose and audience. Afterwards, they
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assess the quality of their enquiries. They discuss how confident they are in their results, giving a
rationale for their beliefs and taking into account the opinions of others.

Children use mathematics to trial different solutions. For example, they use ICT to model the effect
that increasing the number of vertices has on the internal angles of a regular shape, or to find the
combination of items that will leave the least change from a specified amount. They modify their
steps towards a solution in the light of feedback.

Children challenge their own and others’ assumptions. For example, they explain cases where
dividing makes a number larger rather than smaller, or discuss whether a circle has an infinite
number of vertices or none.

Children in Year 6 support each other’s learning in mathematics as they revisit and consolidate
previous learning from their primary years. They take responsibility for working towards achieving
their own targets, evaluate the progress in their learning and offer ideas for improvement.

As they leave Key Stage 2, children have confidence in themselves as mathematicians. They know
how to work independently and as a member of a group. They have developed skills of
perseverance in mathematics, trying different approaches and strategies when struggling to solve a
problem or to explain a concept to others. They enjoy exploring mathematical ideas and puzzles, as
well as applying their mathematics in real life.
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