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Abveut our Caleulation Policy

The following calculation policy has been devised to meet requirements of the National Curriculum
2014 for the teaching and learning of mathematics, and is also designed to give pupils a consistent and
smooth progression of learning in calculations across the school. Please note that early learning in
number and calculation in F2 follows the 'Development Matters’ EYFS document, and this calculation
policy is designed to build on progressively from the content and methods established in the Early
Years Foundation Stage.

Age stage expectations

The calculation policy is organised according to age stage expectations as set out in the National
Curriculum 2014. However it is vital that pupils are taught according to their developmental stage;
therefore a lower achieving set maybe working a year behind the age stage expectation and an
upper achieving set a year above in terms of the choice of method.

Providing a context for calculation:

Tt is important that any type of calculation is given a real life context or problem solving approach to
help build children’'s understanding of the purpose of calculation, and to help them recognise when to
use certain operations and methods in mathematical problems. This must be a priority within
calculation lessons.

Choosing a calculation method:

Children need to be taught and encouraged to use the following processes in deciding what approach
they will take to a calculation, to ensure they select the most appropriate method for the numbers
involved:
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Year 3 Add numbers with up to 3-digits

Introduce informal column method:

461 + 27 = 488

Addition

Step 1: 2|36
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Step 2: Introduce formal column method | >

method.

Children will also need to be shown addition using these different
representations: Base 10, bar model, whole part whole, place value grids.

Add most significant digits first
in preparation for the compact
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number line, sum, tens, ones, partition, plus, addition, column,

Key skills for addition at Y3:

Read and write numbers to 1000 in numerals and words.

Add 2-digit numbers mentally, incl. those exceeding 100.

Add a three-digit number and ones mentally (175 + 8)

Add a three-digit number and tens mentally (249 + 50)

Add a three-digit number and hundreds mentally (381 + 400)

Estimate answers to calculations, using inverse to check answers.

Solve problems, including missing number problems, using

number facts, place value, and more complex addition.

Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones.)

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on,

Continue to practise a wide range of mental addition strategies, ie. number bonds, adding the nearest
multiple of 10, 100, 1000 and adjusting, using near doubles, partitioning and recombining.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 163+

= 200




Year 4 Add numbers with up to 4 digits

Move from informal column addition to the compact column method, add-
ing ones first, and ‘carrying’ numbers underneath the calculation. Also include
money and measures contexts.

e.g. 3517 + 396 = 3913

« Reinforce correct place value by reminding them the actual value is

[ 5 hundred add 3 hundreds, not 5 add 3.
‘ 351 7 . Addonesfirst
ks 3 4 6 o  'Regroup’ numbers underneath the bottom
‘ 3913 e
I
: Use and apply this method to money and
measurement values.
[F-000s 008 | 0s |0 See different representations of addi-
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Place value boards and counters

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on,

number line, sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary,
crease, vertical, ‘carry’, compact, thousands, hundreds, digits, inverse

Key skills for addition at Y4:

. Select most appropriate method: mental, jottings or written and explain why.

. Recognise the place value of each digit in a four-digit number.

. Round any number to the nearest 10, 100 or 1000.

. Estimate and use inverse operations to check answers.

. Solve 2-step problems in context, deciding which operations and methods to use and why.
. Find 1000 more or less than a given number.

. Continue to practise a wide range of mental addition strategies, ie. number bonds, add the

nearest multiple of 10, 100, 1000 and adjust, use near doubles, partitioning and recombining.

Add numbers with up to 4 digits using the formal written method of column addition
. Solve 2-step problems in contexts, deciding which operations and methods to use and why.
. Estimate and use inverse operations to check answers to a calculation.

in-

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 163+ =200




Year 5 Add numbers with more than 4 digits

including money, measures and decimals with different numbers of decimal
places.

The decimal point should be aligned in the same way as the other place

value columns, and must remain in the same col-
£ 23 - 59 umnintheanswer row.
0 + 7/-15/5 Numbers should exceed 4 digits.

Pupils should be able to add more than two values,

4B |
| 362 carefully aligning place value columns.
g 13

Add

Empty decimal places can be
filled with zero to show the
place value in each column.

Children
should:

. Under-

stand the place value
of tenths and hundredths and use this to align
numbers with different numbers of decimal places.

Say '6 tenths add 7 tenths'
to reinforce place value.

Represent additions using place value format:

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on,
number line, sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, in-
crease, ‘carry’, expanded, compact, vertical, thousands, hundreds, digits, inverse & decimal places, deci-
mal point, tenths, hundredths, thousandths

Key skills for addition at Y5:

. Add numbers mentally with increasingly large numbers, using and practising a range of mental strategies
ie. add the nearest multiple of 10, 100, 1000 and adjust; use near doubles, inverse, partitioning and
re-combining; using humber bonds.

Use rounding to check answers and accuracy.

Solve multi-step problems in contexts, deciding which operations and methods to use and why.
Read, write, order and compare numbers to at least 1 million and determine the value of each digit.
Round any number up to 1, 000, 000 to the nearest 10, 100, 1000, 10,000 and 100,000.

Add numbers with more than 4 digits using formal written method of columnar addition.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 1623+ __ = 2000




Year 6 Add several numbers of increasing complexity

° Adding several numbers with different numbers of
I 2(3|- |36 | decimal places (including money and measures):
9-080 e Tenths, hundredths and thousandths should
5] C1 i 174 Wi O be correctly aligned, with the decimal point
[ + I - 300 lined up vertically including in the answer row.
Hi8l=15] L]
2 2
‘ Empty decimal places should be
filled with zero to show the
< place value in each column.
3 1.05 9
3‘ 6 6 B Adding several numbers with more than 4 digits.
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Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on,
number line, sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, in-
crease, ‘carry’, expanded, compact, vertical, thousands, hundreds, digits, inverse, decimal places, decimal
point, tenths, hundredths, thousandths

Key skills for addition at Y6:

. Perform mental calculations, including with mixed operations and large numbers, using and
practising a range of mental strategies.

. Solve multi-step problems in context, deciding which operations and methods to use and why.

. Use estimation to check answers fo calculations and determine, in the context of a problem,
levels of accuracy.

. Read, write, order and compare numbers up to 10 million and determine the value of each digit.

. Round any whole number to a required degree of accuracy.

. Pupils understand how to add mentally with larger numbers and calculations of increasing
complexity.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 16,923+ ___ = 20,000




g Year 3 Subtracting with 2 and 3-digit numbers.

Introduce partitioned column subtraction method.

©,
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this method with
examples where no 80
exchanging is

\

/STEP 1: introduce 89 -

required. M
50+4

When learning to ‘exchange’, explore
35 = ﬁ\ ‘partitioning in different ways' so that pupils
understand that when you exchange, the VALUE
+9 is the same ie 72 = 70+2 = 60+12 = 50+22 efc.

Emphasise that the value hasn't changed, we
have just partitioned it in a different way.

/STEP 2: introduce

10, then subtract 47 from
it.

N

72 -47
‘exchanging’ through /0 + 2
practical subtraction. Make _ 40 +7
the larger number with Base

20+ 5

Before subtracting ‘7’ from the 72 blocks, they will need to exchange a
row of 10 for ten ones. Then subtract 7, and subtract 4 tens. /

/
L N

Sulatract

with the understanding of
‘exchanging’, they can use the
partitioned column method to

N

STEP 3: Once pupils are secure

subtract any 2 and 3-digit numbers.

1
2%£Q+'30+-8
— | 1{O|O| + &0 +|6
O|+ 9|0+ |2

238“&.6—_-(12.

25
\ :
Subtfracting money:
partition into e.g.
£1+30p +8p

]

on as a mental strategy for subtraction:

Continue to reinforce counting on as a strategy for close-together numbers (e.g. 121—118), and also
for numbers that are 'nearly’ multiples of 10, 100, 1000 or £s, which make it easier to count on (e.g.

102-89, 131—79, or calculating change from £1 etc.).

j Counting

Key vocabulary: equal

to, take, take

away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less than, most,
least, count back , how many left, how much less is_? difference, count on, strategy, partition, tens, ones
exchange, decrease, hundreds, value, digit

Key skills for subtraction at Y3:

. Subtract mentally a: 3-digit number and ones, 3-digit number and tens, 3-digit number and hundreds .

U Estimate answers and use inverse operations to check.

o Solve problems, including missing number problems.

. Find 10 or 100 more or less than a given number.

o Recognise the place value of each digit in a 3-digit number .

o Clgun’ri)ng up differences as a mental strategy when numbers are close together or near multiples of 10 (see examples
above

. Read and write numbers up to 1000 in numerals and words.

o Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting (e.g. subtracting 19 or

21), and select most appropriate methods to subtract, explaining why.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 625 -

=223




Sulatraction

Year 3 Subtracting with 2 and 3-digit numbers.

_—

Show subtraction using Base 10. Represent subtraction using the

Represent 235 — 29 using Base 10.
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00393

traction using
Part Whole Model

Bar Model

Represent

526

78

Represent subtraction using

place value boards/counters

"372-165
| % | &

69
332

sub-
629 - 483
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Introduce compact column subtraction method showing exchanges.

gl —

507
4|5

Key vocabulary: equal

to, take, take

away, less, minus, subtract, leaves, distance between, how many more, how many fewer / less than, most,
least, count back , how many left, how much less is_? difference, count on, strategy, partition, tens, ones
exchange, decrease, hundreds, value, digit

Key skills for subtraction at Y3:

above)

Read and write numbers up to 1000 in numerals and words.

Subtract mentally a: 3-digit number and ones, 3-digit number and tens, 3-digit number and hundreds .
Estimate answers and use inverse operations to check.
Solve problems, including missing number problems.
Find 10 or 100 more or less than a given number.
Recognise the place value of each digit in a 3-digit number .

Counting up differences as a mental strategy when numbers are close together or near multiples of 10 (see examples

o Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting (e.g. subtracting 19 or
21), and select most appropriate methods to subtract, explaining why.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 625 -

=223




Year 4 subtract with up to 4-digit numbers =

Partitioned column subtraction with ‘exchanging' (decomposition):

As introduced in Y3, but moving
towards more complex numbers
and values. Use place value coun-
ters to reinforce 'exchanging'.

2|7|s|4/~|1|S5]6|2|=]']|1[9]2

0o
2000+ T90+50 +1}

- 1 OO0 0 + 500 4+ 60 + 2
loo0o m| 00O +90+ 2

X Subtracting money: partition
Compact col- umn subtraction into £1+ 30 + 5 for example.

To introduce the compact method, ask children
c to perform a subtraction calculation with the
? familiar partitioned column subtraction then

2 S- Lj_ display the compact version for the calculation
I 5 G 2 they have done. Ask pupils to consider how it

relates to the method they know, what is similar
and what is different, to develop an

q 2 understanding of it.

Give plenty of opportunities to
apply this to money and measures. Mental

Sultraction

Always encourage children to consider the
best method for the numbers involved—
mental, counting on, counting back or
written method.

strat-
egies

A variety of mental strategies must be taught
and practised, including counting on to find the difference where numbers are closer to-
gether, or where it is easier to count on.

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many
more, how many fewer / less than, most, least, count back , how many left, how much less is_? differ-
ence, count on, strategy, partition, tens, ones exchange, decrease, hundreds, value, digit, inverse
Key skills for subtraction at Y4:

. Subtract by counting on where numbers are close together or they are near to multiples of 10, 100 etc.
. Children select the most appropriate and efficient methods for given subtraction calculations.

. Estimate and use inverse operations to check answers.

. Solve addition and subtraction 2-step problems, choosing which operations and methods to use and why.
. Solve simple measure and money problems involving fractions and decimals to two decimal places.

. Find 1000 more or less than a given nhumber.

. Count backwards through zero, including negative numbers.

. Recognise place value of each digit in a 4-digit number Round any number to the nearest 10, 100 or 1000

Solve number and practical problems that involve the above, with increasingly large positive numbers.
Vldeos Progression in Subtraction - suite of videos (NCETM plannmg tool)

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 6235- __=2233




Subtraction

Year 4 Subtract with up to 4-digit numbers -

Represent subtraction in different ways, such as: Bar model, Part
Whole method and the Adjusting method.

3465 ,VQ
2980 g SIS

N
N/ Teach-

ers discretion:

Adjusting method—7000—3582 = 3418

_ ZSA
3418

The best way to explain the Adjusting method is
with a number line. E.g 8-3 = 5 the distance be-
tween the two numbers is the same as 7-2, essentially all we have done is
taken 1 value off each number. When taking a value off a humber that ends
in numerous O's, it is easier (no decomposition) to take 1 of f the value of
each number. E.g 7000—3582 becomes 6999— 3581.

v

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many
more, how many fewer / less than, most, least, count back , how many left, how much less is_? differ-
ence, count on, strategy, partition, tens, ones exchange, decrease, hundreds, value, digit, inverse
Key skills for subtraction at Y4:

Subtract by counting on where numbers are close together or they are near to multiples of 10, 100 etc.
Children select the most appropriate and efficient methods for given subtraction calculations.

Estimate and use inverse operations to check answers.

Solve addition and subtraction 2-step problems, choosing which operations and methods to use and why.
Solve simple measure and money problems involving fractions and decimals to two decimal places.

Find 1000 more or less than a given number.

Count backwards through zero, including negative numbers.

Recognise place value of each digit in a 4-digit number Round any number to the nearest 10, 100 or 1000
Solve number and practical problems that involve the above, with increasingly large positive humbers.

ideos: Progression in Subtraction - suite of videos (NCETM planning tool)

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 6235- __=2233




Year 5 subtract with at least 4-digit numbers .

including money, measures, decimals. Compac’r column sub-
traction (with ‘exchanging).

Children who are still not
secure with number facts
and place value will need to
remain on the partitioned
column method until ready
for the compact method.

Subtracting with

ZZ/ w/{/ ‘O E/ ‘6 larger integers.
= 2 l 2 % Subtract with decimal
lues, includi ix-

2 8’q 2 8 values, including mix

tures of integers and decimals, aligning the decimal
point.

Show a 'zero’ in any empty decimal
places to aid understanding of
what to subtract in that column.

‘Zl;f/ |6 i% _ 'O Teachers
= 371217 |5
G 749615

Create lots of opportunities for
subtracting and finding differences
with money and measures.

Subtraction

cretion: Adjusting method:

80,000 - 14,675 = same
79,999—14,674 = same

Represent subtraction using Th |H]T] O Tth ITh | H
place value for those more os |oe 23] =5 os |oe |oe

5 50 = o
Dd

visual learners:

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how many
more, how many fewer / less than, most, least, count back , how many left, how much less is_? differ-
ence, count on, strategy, partition, tens, ones exchange, decrease, hundreds,
value, digit, inverse, tenths, hundredths, decimal point, decimal

Key skills for subtraction at Y5:

. Subtract numbers mentally with increasingly large numbers .

o Use rounding and estimation to check answers to calculations and determine, in a range of contexts,
levels of accuracy .

. Solve addition and subtraction multi-step problems in context, deciding which operations and methods

to use and why.
Read, write, order and compare numbers to at least 1 million and determine the value of each digit.
Count forwards or backwards in steps of powers of 10 for any given number up to 1 million.

Interpret negative numbers in context, counting forwards and backwards with positive and negative
integers through zero.

o Round any number up to 1 million to the nearest 10, 100, 1000, 10,000 and 100,000.
Videos: Progression in Subtraction - suite of videos (NCETM planning tool)

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 62,035 - = 20,233




Subtraction

Year 6 subtracting with increasingly large and more complex ()
numbers and decimal values.

Using the compact column
method to subtract more

; complex integers
O

3
. | < || I Using the compact column
/V lg 5 /K l q kﬂ method to subtract money
. and measures, including
3 6 O g _ kj decimals with different
6 C' . 3 3 q , numbers of decimal places.

Teachers discretion

Empty decimal places can be
filled with zero to show the
place value in each column.

Use the Adjusting method as a way to teach

children to subtract larger numbers which

involve repeated decomposition.
Pupils should be able to ap-
1,000,000 - 456,543 = ply their knowledge of a range of mental strategies,
mental recall skills, and informal and formal written
methods when selecting the most appropriate method
999999 to work out subtraction problems.

456542—

999,999 - 456,542 =

243457

Key vocabulary: Wek&ew&y—less—m%ﬁ—sub%e&/es—dﬂeneebﬁweeﬁ/m/w many

more, how many fewer / less than, most, least, count back , how many left, how much less is_? differ-
ence, count on, strategy, partition, tens, ones exchange decrease, hundreds, value, digit, inverse,
tenths, hundr'edths, decimal point, decimal

Key skills for subtraction at Yé:

. Solve addition and subtraction multi-step problems in context, deciding which operations and methods
to use and why.

Read, write, order and compare numbers up to 10 million and determine the value of each digit

Round any whole number to a required degree of accuracy

Use negative numbers in context, and calculate intervals

across zero.

Children need to utilise and consider a range of mental subtraction strategies, jottings and written
methods before choosing how to calculate.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 62,035

- =20,233
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Year 3 Multiply 2-digits by a single digit number > \
Represent this in different ways, using different equipment or numerals (grid method)
| — Arrays Base 10 (24 x 4) Bar model
N / x 10 4 \ | There are 7 tricycles in the playground.
C)OOOO OOOOOOOOO \\ "'\ How many wheels are there altogether?
u OO OOO OOOOOOOOO \\ .\ Compete the bar model to find the answer.
[BOSRESSRERS | NN o
| —| OOOO OOOOOOOOO ! .
— QOIS = <= E\ULY lsTsT T T[]
n 10000000000 P S\
Place value boards and counters b Short Method
o/
“ ; . 5x 35
= ”‘f\ ’O [2] 4|
@ (’WO OO | _
Q00 OGOO ) 4
| D00 O ' [
O Jt ; \3@? To do this, children ? ; must
be able to:
. Partition numbers into tens and ones
. Multiply multiples of ten by a single digit (e.g. 20 x 4) using their knowledge of
multiplication facts and place value
Recall and work out multiplication facts in the 2, 3, 4,5, 8 and 10 times tables.
Work out multiplication facts not known by repeated addition or other taught

mental strategies (e.g. by commutative law, working out near multiples and adjust-
ing, using doubling etc.) Strategies o support this are repeated addition using a
number line, bead bars and arrays:

Key vocabulary: groups o7, Tots of, times, array, altogether, multiply, count, multiplied by, repeated ad-
dition, column, row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,
partition, grid method, multiple, product, tens, ones, value

Key skills for multiplication:

. Rlecallfand use multiplication facts for the 2, 3,4, 5, 8 and 10 multiplication tables, and multiply —mul+ti-
ples of 10.

. Write and calculate number statements using the multiplication tables they know, including 2-digit x
single digit, drawing upon mental methods, and progressing to reliable written methods.

Solve multiplication problems, including missing number problems.

Develop mental strategies using commutativity (e.g. 4 x 12 x5 =4 x5 x 12 = 20 x 12 = 240)

Solve simple problems in contexts, deciding which operations and methods to use.

Develop efficient mental methods to solve a range of problems e.g using commutativity (4 x12 x5= 4 x
5 x 12 =20 x 12 = 240) and for missing number problems BEx5=20, 3x@=18, x @ =32

Video clips: Teaching the grid method as an interim step (partitioning and counters to introduce grid)

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 23 x = 69




N
= Year 4 Multiply 2 and 3-digits by a single digit, using all g?\)
° multiplication tables up to 12 x 12
Use Base 10 to develop understanding or numerals (grid method
v of multiplication. Formal short method
“ T o T 07
u | m = w5 e =1 Matasha
1 — | 1 L B 8 I > 2[ 34
¥ | ]| 1B]x 1)
— =[5 T2 o %] 16
Place value
N 34 counters to aid understanding of
“ x5 multiplication
20 (5 = 4)
E 1 .50 (5 x 30
Children should be able to:
. Approximate before they calculate, and make this a regular part of their calcu-
lating, going back to the approximation to check the reasonableness of their an-
swer. e.g:
"346 x 9 is approximately 350 x 10 = 3500"
Record an approximation to check the final answer against.
. Multiply multiples of ten and one hundred by a single-digit, using their multiplica-
tion table knowledge.
Recall all times tables up to 12 x 12 ARproxinaie,

Calculate,

Check it matel!

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated
addition, array, column, row, commutative, groups of, sets of, lots of, equal groups, times, multiply, times
as big as, once, twice, three times... partition, grid method, total, multiple, product, sets of, inverse

Key skills for multiplication at Y4:

. Count in multiples of 6,7, 9, 25 and 1000

. Recall multiplication facts for all multiplication tables up to 12 x 12.

. Recognise place value of digits in up to 4-digit numbers

. Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10, 100, by O, or to
multiply 3 numbers.

. Use commutativity and other strategies mentally 3x6=6x3,2x6x5=10x6,39x7=30x7+9x 7.

. Solve problems with increasingly complex multiplication in a range of contexts.

. Count in multiples of 6,7, 9, 25 and 1000

[ ]

Recognise the place value of each digit in a four-digit number (thousands, hundreds, tens, and ones)

** Calculations must be represented with a missing number problem, so children can make links fo inverse operations,
as well as seeing the questions represented in different ways **

Eg 123 x = 369




N 4
Year 5 Multiply up to 4-digits by 1 or 2 _digits. \<
Introducing column multiplication

. Introduce by comparing a place value counter method calculation to a short
multiplication method, to see how the steps are related, but notice how there are
less steps involved in the column method (see video).

. Children need to be taught to approximate first, e.g. for 72 x 38, they will use
rounding: 72 x 38 is approximately 70 x 40 = 2800, and use the approxima-
tion to check the reasonableness of their answer against.

Short multiplication for multiplying by a single digit
nfroduce place value counters/grid for iplying by 2 digi

Pupils could be asked to work out a
given calculation using the pace value

TH H T o TH H h o

© (0] o) SR R G counters, and then compare it to

© 00 | 000 ‘your' column method. What are the

=) 00 | 000 : & similarities and differences? Unpick
- the steps and show how it reduces

\ ‘ the steps. needed. /

Step 1 — build dhe length and the width Swep 2 - Multiply the length by the width | Sevep 3 —Find the wrtal of your area
wsing the multiplication calculation

Multiplication

A48 = I = Ja4 > I =

40 4 _ — o .. . 1200
=0 30 ) o e 30 | 1200 120 120
wwe | oo 1 oo i ) ¥ =+ 4,80
| 8888 ) | [F e | = s
. —— - OO0 DO e
The grid could be useq to intro- I - \HJ\f(%T%\"{ :*:
duce_'°”9 multiplication, as the 10 a
relationship can be seen in the 30
answers in each row. 1200 120
2 80 2]
Demonstrate Jorig multiplication for multiplying by 2 digits
. 23 . . 47
Approximate, x 14 With each row's gt Without each row's
Calculate, ﬁ (23 x 4) number sentence >80 number‘ sentence
Check it mate! written. 1 .
230 (23 x10) 1410 Weritten.
S 1692

Key vocabulary groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, _times as big as, once, twice, three times..., partition, grid
method, total, multiple, product, inverse, square, factor, integer, decimal, short/long multiplication, ‘carry’
Key skills for multiplication at Y5:

Identify multiples and factors, using knowledge of multiplication tables to 12x12.

Solve problems where larger numbers are decomposed into their factors

Multiply and divide integers and decimals by 10, 100 and 1000

Recognise and use square and cube numbers and their notation

Solve problems involving combinations of operations, choosing and using calculations and
methods appropriately.

Video clips:

** Calculations must be represented with a missing number problem, so children can make
links to inverse operations, as well as seeing the questions represented in different ways

Eg 23 x = 299
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Year 6 Multiply 4 digits by 1 or 2 digits g\)

4 digit J|6 |5 |2 4 digit numbers by a | 123 ll-
numbers X % 2 digit number * | &
by a 1 digit ! (1234 x 6)
0O
number Z ?,% ! 6 ' Zg '3— LCJ:S (1234 x 10)
(9,744

Multiplying decimals with
up to 2 decimal places

Remind children
that the single
digit belongs in
the ones column.

Line up the decimal
points in the question
and the answer.

dren will be able

. Use rounding and place value to make approximations before calculating and use
these to check answers against.

Multiplication

. Use short multiplication (see Y5) to multiply numbers with more than 4-digits by
a single digit; to multiply money and measures, and to multiply decimals with
up to 2d.p. by a single digit.

Use long multiplication (see ¥5) to multiply numbers with at least 4 digits by a 2-

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, re-
peated addition, array, column, row, commutative, sets of, equal groups, times as big as, once,
twice, three times... partition, grid method, total, multiple, product, inverse, square, factor, integer, deci-
mal, short / long multiplication, ‘carry’, tenths, hundredths, decimal

Key skills for multiplication at Y6:

. Recall multiplication facts for all times tables up to 12 x 12 (as Y4 and Y5).

. Multiply multi-digit numbers, up to 4-digit x 2-digit using long multiplication.

. Perform mental calculations with mixed operations and large numbers.

. Solve multi-step problems in a range of contexts, choosing appropriate combinations of opera-
tions and methods.

Estimate answers using round and approximation and determine levels of accuracy.

. Round any integer to a required degree of accuracy.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 3652 x — = 29216




g Year 3 Divide 2-digit numbers by a single digit

@ Children to be shown division using different representations such as:

DG@ /Gr‘ouping ona number' |ine: STEP 1: Children continue to work out unknown division \

facts by grouping on a number line from zero. They are
133 = 4r 1 also now taught the concept of remainders, as in the example.
. - This should be introduced practically and with arrays, as well
|:| :l as being translated to a number line. Children should work

> +3 +3 +3 +3 r1 towards calculating some basic division facts with remainders

mentally for the 2s, 3s, 4s, bs, 8s and 10's
O3] k|<:-12345:57'391-::111213 )

Bar model, Base 10 and part-whole model, place value counters and grouping.

STEP 2: children divide on a number line by chunking

41 +=4=10r1 +4D

Real life +1

contexts T
need to be 41 =(1D}{4}+ 1 i
used

routinely to

help pupils \

gain a full
understand-
ing, and the
ability to
recoghise
the place of 24 B et
division and | | | )
how to apply
it to
problems.

Step 1: Share the tens Step 2: Share the ones

Halving

diamond

method
(WW)

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots

of, array, divide, divided by, divided into, division, grouping, number line, left, left over, in-

verse, short division, ‘carry’, remainder, multiple

Key number skills needed for division at Y3:

. Recall and use multiplication and division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables
(through doubling, connect the 2, 4 and 8s).

. Write and calculate mathematical statements for multiplication and division using the multiplication tables

that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to for-
mal written methods.

. Solve problems, in contexts, and including missing number problems, involving multiplication and division.

. Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using 3 x 2 =
6,6-3=2and 2 =6 + 3) to derive related facts (30 x 2 = 60, so 60 + 3 = 20 and 20 = 60 + 3).

o Pupils develop reliable written methods for division, starting with calculations of 2-digit numbers by 1-digit

numbers and progressing to the formal written method of short division.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 40 =10




Real life con-
texts need to
be used
routinely to
help pupils
gain a full
understand-
ing, and the
ability to
recognise the
place of divi-
sion and how
to apply it to
problems.

Halving
diamond
method

(Ww)

Year 4 Divide up to 3-digit numbers by a single digit
using short division, including remainders.

STEP 1: Dividing a 2-digit number

Phoebe solves 87 + 4 using this approach This approach uses the part whole
Build she pmber Share the tens Share e ones model, partitioning and counters to
O (") ourizions understand division including re-
Cévb o S mainders.
a0 ? :'."' et :x/ \_/’4
QOO0  mEmmmmm T
Q00O | 00 Q0| © 8
(jg}OO 00 | 00| © ©
oy (f_%/(.)) DO @
-1 L~ L '? O The second approach uses place value
e Sep 2 S 3 counters as a way for children to un-
Build the number Group the hundreds Group the tens and ones
_ _ _ derstand how to exchange the 10 to
[ w T | o H T o | [ then group the ones.
00 © 09 BY © o© 53
22 33888 88 (
oo e

e and then

S the ten for ten or
group the ones

The third approach uses the part
whole model to show division before
moving onto the bus stop method.

204
apn

124

27 Step 2: Bus stop! 2 1 8
355 =1 W3 772

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots
of, array, divide, divided by, divided into, division, grouping, number line, left, left over,
inverse, short division, 'regroup’, multiple, divisible by,factor
Key number skills needed for division at Y4:
Recall multiplication and division facts for all numbers up to 12 x 12.
Use place value, known and derived facts to multiply and divide mentally, including: multiplying

and dividing by 10 and 100 and 1.

. Pupils practise to become fluent in the formal written method of short division with exact answers when
dividing by a one-digit number

. Pupils practise mental methods and extend this to three-digit numbers to derive facts, for example 200
x 3 = 600 so 600 + 3 = 200

. Pupils solve two-step problems in contexts, choosing the appropriate operation, working with increasingly

harder numbers. This should include correspondence questions such as three cakes shared equally
between 10 children.

Video clip: Pupil demonstrating 3-digit short demonstration without remainders

Eg 872

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

= 218




Year 5 Divide up to 4 digits by a single digit, including
those with remainders.

Use place value counters
and grid to demonstrate
1223 dividi , ik
44892 dividing by grouping. Lin
to short division (bus
stop)

Use place value counters and
grid to demonstrate dividing

1223 by grouping with remainders.
Short division with remainders: Now that pupils afe
intfroduced to examples that give rise fo remainder

00 00 04 99
oo ho 0 el =
@ J§§T 4489412
answers, division needs to have a real life problem

solving context, where pupils consider the meaning of
315 J s 2

the remainder and how to express it, ie. as a frdc-
tion, a decimal, or as a rounded number or value , def
pending upon the context of the problem.

The answer to 5309 + 8 could be
expressed as 663 and five eighths

Include money
and measure
contexts.

Approximate,

Calculate,

Check it mate!

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, ar-
ray, divide, divided by, divided into, division, grouping, number line, left, left over, inverse,
short division, ‘carry’, remainder, multiple, divisible by, factor, inverse, quotient, prime num-
ber, prime factors, composite number (non-prime)
Key number skills needed for division at Y5:
. Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

Multiply and divide numbers mentally, drawing upon known facts.
o Identify multiples and factors, including finding all factor pairs of a number, and common factors of
two number.
J Solve problems involving multiplication and division where larger numbers are decomposed into their fac-
tors.
Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.
Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.
Work out whether a number up to 100 is prime, and recall prime numbers to 19.
Divide numbers up to 4 digits by a one-digit number using the formal written method of short division and interpret
remainders appropriately for the context
Use multiplication and division as inverses.
o Interpret non-integer answers to division by expressing results in different ways according to the context, includ-

ing with remainders, as fractions, as decimals or by rounding (e.g. 98 ~ 4 = 24 r2 = 24:/,= 24.5 ~ 2b).

o Solve problems involving combinations of all four operations, including understanding of the equals sign, and including

Halving

diamond

method
(WW)

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 5309 = 663rb




g Year 6 Divide by 2-digit numbers including decimals by
chunking.

Step 1:
Introduce long division by the 'Key Facts Box' for dividing by 2

o Find out 'How many 36s are in 972?'
o Teach pupils to write a 'useful list' first at the side that will

ViSO

help them decide what chunks to use, e.g.:
‘Useful’ list: 1x = 36
2x =72
|:| %?(x_:lggo ( Where remainders )
100->< - 3600 occur, pupils should
th
J From their key facts information children see how close they ::;Cr:j:s jz:i?:a,s
can get through grouping their keys facts together. or use r‘oL’mding
o ‘Can we use 20 lots first to get to 7207’ depending upon the
0 ‘Can I add another 5 lots of 36 on top of that to get to 900?' problem.
o ‘Can I add another 2 lots of 36 on top of that to get the last
722
0 Altogether I have used 27 x of 36 without a remainder. ;/
720 (20x 36)
180 (5x 36)
72 (2x 36)
972 (27 x 36)
1

Step 2: 1 51 4 3 2 -0
3 0 \1,
Dividing a i 3 2 Approximate,
decimal 1 2 o Calculate,
i § 2 0
number 1 2 & Check it mate!
0

Halving

Answer: 28-8 j

diamond
method

(ww) Key Vocabulary: As previously, & common factor

Key number skills needed for division at Y6:

Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex
calculations
. Divide numbers up to 4 digits by a two-digit whole number using the formal written method of long
division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate
for the context. Use short division where appropriate.

. Perform mental calculations, including with mixed operations and large numbers.

. Identify common factors, common multiples and prime numbers.

. Solve problems involving all 4 operations.

. Use estimation to check answers to calculations and determine accuracy, in the context of a problem.
. Use written division methods in cases where the answer has up to two decimal places.

. Solve problems which require answers to be rounded to specified degrees of accuracy.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 5309 = 663rb
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Year 6 Divide by 2-digit numbers including decimals by
drop down method.

Introduce long division by drop down for dividing by 2 digits.

194r22 _ . -
i . Write the multiples of the divisor
24 e Underline the first two digits in the dividend
241 4678 . Work out how many lots of the divisor goes
48 _— into the target number (write this in the
— 214 quotient)
. Subtract the ‘lots of' number to get a

72 227 remainder.

E— . Drop down then next digit.
96 -_ . Repeat step 2-5 until all digits have been

216 dropped down.

v
120 0118
— Ensure children are introduced and mhere o G \

144 96 understand the difference between: pupils should express them as

—— fractions, decimals or use

o Dividend rounding, depending upon the

168 2 2 problem.

- o Divisor
192 o Quotient

216 \_ J

Ensure children are introduced to division problems being represented in

different ways (including rounding up or down after a question)

Eggs are put into boxes holding a dozen. Work out the value of C
A farmer wants to put 648 eggs into boxes. (The bar maodels are: not drawn to scale)
How many boxes will he have filled? 4,950

LATATA]

A
B B B
— B
[CTEIEIE]E

Key Vocabulary: As previously, & common factor
Key number skills needed for division at Y6:

Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex
calculations

Divide numbers up to 4 digits by a fwo-digit whole number using the formal written method of

long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appro-
priate for the context. Use short division where appropriate.

Perform mental calculations, including with mixed operations and large numbers.

Identify common factors, common multiples and prime numbers.

Solve problems involving all 4 operations.

Use estimation to check answers to calculations and determine accuracy, in the context of a problem.
Use written division methods in cases where the answer has up to two decimal places.

Solve problems which require answers to be rounded to specified degrees of accuracy.

** Calculations must be represented with a missing number problem, so children can make links to inverse
operations, as well as seeing the questions represented in different ways **

Eg 5309 = 663rb




