Calculation Policy for
Mathematics
How we teach calculations



o Nuioer Svsiein ane Ploes Value

A full understanding of place value within the number system is the foundation on

which mathematical development is built. A range of resources are used to develop
children’s understanding of this fundamental concept.
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Addition

51'096 1 Add with numbers up to 20

Use numbered number lines to add, by counting on in ones. Encour-
age children to start with the larger number and count on.

+1 +1 +1
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Children should:

. Have access to a wide range of counting equipment, everyday objects, number
tracks and number lines, and be shown numbers in different contexts.

. Read and write the addition (+) and equals (=) signs within number sentences.

. Interpret addition number sentences and solve missing box problems, using con-
crete objects and number line addition to solve them: 8 +3=0 15+4= 1
5+3+1=0 0+0=6

This builds on from prior learning of adding by combining two sets of objects
into one group (5 cubes and 3 cubes) in Early Years.

Bead strings or bead bars can be used to illustrate additien including bridging through
ten by counting on 2 Then counting en 3.

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

Key skills for addition at Stage 1:

Read and write numbers to 100 in numerals, incl. 1-—20 in words
Recall bonds to 10 and 20, and addition facts within 20

Count to and across 100

Count in multiples of 12,5 and 10

Solve simple 1-step problems involving addition, using objects, number lines and pictorial
representations.

Read, write and interpret mathematical statements including addition (+) and equals (=) signs.




Addition

Stage 2 Add with 2-digit numbers

Developing mental fluency with addition and place value involving 2-digit humbers,
then establish more formal methods.

Add 2 digit numbers\
and units:

/Add 2 digit numbers and tens: N

27 + 30 +
+]10 +10 +10
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ﬁdd pairs of 2 digit numbers, moving to the partitioned column method when se- \

numbers (see Y3).

cross the tens boundary (e.g.
58 + 43). =l O

o

cure adding tens and units:
23 + 34: STEP 1:Only provide
examples that do NOT
N 63 + 16_ _ 2 O+ 3 cross the tens bounda-
1_0 P o _ ry until they are secure
\. / +3 0 + L with the method itself.
f I I 50 + 7
63 73 79 - 5 7 /
/as-:ni'r’rii;eoo?c‘reefnhricl)d: ezric(i:iagr:fadd 5 O + 3 STEP 3: Children who are ac- \
curate with this stage should
number mentally (e.g. 8.0 +11)’. o + 3 move onto expandedgaddiﬁon
they are ready for adding pairs methods with 2 and 3-diait
of 2-digit numbers that DO O +1 [ g

N

To support understanding, children may physically make and carry out the calcu-
lation with place value counters or other resources, then compare their practical

version fo the written form, to help them to build an understanding of it.

count on, number line, sum, tens, units, partition, addition, column, tens boundary

Key skills for addition at Stage 2:

Add a 2-digit number and ones (e.g. 27 + 6) or tens (e.g. 23 + 40)
Add pairs of 2-digit numbers (e.g. 35 + 47)

Add three single-digit numbers (e.g. 5+ 9 + 7)

Show that adding can be done in any order (the commutative law).
Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)

Count in steps of 2, 3 and 5 and count in tens from any number.
Understand the place value of 2-digit numbers (tens and ones)
Compare and order numbers to 100 using < > and = signs.

Read and write numbers to at least 100 in numerals and words.

quantities and measures, and applying mental and written methods.

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

Solve problems with addition, using concrete objects, pictorial representations, involving numbers,




Stage 3 Add numbers with up to 3-digits

Introduce the expanded column addition method:

236

Add the units first, in preparation for the
compact method.
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In order to carry out this method of addition:

. Children need to recognise the value
of the hundreds, tens and units
without recording the partitioning.

e Pupils need to be able to add in columns.
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Move to the compact column addition
Add units first method, with ‘carrying’:

Children who are very secure and confident
with 3-digit expanded column addition
should be moved onto the compact column
addition method, being introduced to
‘carrying’ for the first time. Compare the
expanded method to the compact column
method to develop an understanding of the
process and the reduced number of steps
involved.

Addition
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‘Carry num-
bers under-

Remind pupils that the actual value is ‘three

neath the bot- tens plus sevens tens’, not three add seven.

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line, sum, tens, units, partition, plus, addition, column, tens bound-
ary, hundreds boundary, increase, vertical, ‘carry’, expanded, compact

Key skills for addition at Stage 3:

. Read and write numbers to 1000 in numerals and words.
. Add 2-digit numbers mentally, including those exceeding 100.

o Add a three-digit number and ones mentally (175 + 8)
o Add a three-digit number and tens mentally (249 + 50)
o 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 com-
plex addition.

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

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

multiple of 10, 100, 100 and adjusting, using near doubles, partitioning and recombining.




Stage 4 Add numbers with up to 4 digits

Move from expanded addition to the compact column method, add-
ing units first, and ‘carrying' numbers underneath the calculation.

e.g. 3517 + 396 = 3913

Introduce the compact column addition method
by asking children to add the two given numbers
together using the method that they are famil-
5 I 7 iar with (expanded column addition—see Y3).
3 g 6 Teacher models the compact method with carry-
T3

ing, asking children to discuss similarities and
differences and establish how it is carried out.

Add units first Remind pupils that the actual value is ‘five hundreds add

three hundreds’ not five add three.

4 Addition

‘Carry numbers
underneath the
bottom line.

Apply this method to contexts such as measures
and money, including 2-step problems.

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line, sum, tens, units, partition, plus, addition, column, tens
boundary, hundreds boundary, increase, vertical, ‘carry’, expanded, compact,
thousands, hundreds, digits, inverse

Key skills for addition at Stage 4:

. 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 to a calculation.

. Solve 2-step problems in context, deciding which operations and methods to use and why.

. Find 1000 more or less than a given number.

o Continue to practise a wide range of mental addition strategies, ie. number bonds, add the near-
est mu ‘riple%f 10, 100, 1000 an% adjust, use near doubles, pgar‘hﬁoning and recombining.

. Add numbers with up fo 4 digits using the formal written method of column addition.




Addition

Stage 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

q way as the other place value columns, and must
5 be in the same column in the answer.

Numbers should exceed 4 digits.

Pupils should be able to add more than two val-
ues, carefully aligning place value columns.

Empty decimal places can
be filled with zero to

show the place value in
each column.

'Say '6 tenths add 7
tenths ‘o reinforce
place value.

Key vocabulary: add, more, plus,and, make, altogether, fotal, equal to, equals, double, most,
count on, number line, sum, fens, units, partition, plus, addition, column, tens boundary, hun-

dreds boundary, increase, ,carry", expanded, compact, vertical, thousands, hundreds, digits,
inverse & decimal places, decimal point, tenths, hundredths, thousandths

Key skills for addition at Stage 5:

Add numbers mentally with increasingly large numbers, using and practising a range of mental
strategies e.g. add the nearest multiple of 10, 100, 100 and adjust; use near doubles, inverse, par-
titioning and re-combining; using number 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.




Stage 6 Add several numbers of increasing complexity

Adding several numbers with different numbers
of decimal places (including money and measures):

. Tenths, hundredths and thousandths should
be correctly ali?ned, with the decimal point
lined up vertically including in the answer
row.
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. Zeros could be added into any empty deci-
mal places, to show there is no value to add.

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

Addition
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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, units, partition, plus, addition, column, tens boundary, hundreds
boundary, increase, ‘carry’, expanded, compact, vertical, thousands, hundreds, digits, inverse, deci-
mal places, decimal point, tenths, hundredths, thousandths

Key skills for addition at Stage 6:

. 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 to calculations and determine, in the context of a problem, levels of
accuracy.

o 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.
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/ STage 1 Subtract from numbers up to 20

OC—/ Children consolidate understanding of subtraction practi- Use Cuisenaire
cally, showing subtraction on bead strings, using cubes etc. rods for sub-
and in familiar contexts, and are introduced to more for- traction too
mal recording using number lines as below:

Subtract by taking away

Count back inonesona
numbered number line to

-1 -1 -1 -1
take away, with numbers //N/N/_\/\
1 1 1

up to 20:

-

Model counting back using
hundred squares, number
tracks/lines and practical
apparatus such as cubes.

Subtract

Find the 'distance between'’

/ This will be introduced

practically with the lan- Seven is three more than
guage 'find the distance 7 four.

between’ and "how many I am three years older than
more' in a range of familiar Eﬁ 4 my sister.

contexts.

G /

Mental Subtraction

Children should start recalling subtraction facts up to and within 10
and 20, and should be able to subtract zero.

Key vocabulary:

Key skills for subtraction at Stage 1:

. Given a number, say one more or one less.

o Count to and over 100, forward and back, from any number.

. Represent and use subtraction facts to 20 and within 20.

. Subtract with one-digit and two-digit numbers to 20, including zero.

. Solve one-step problems that involve addition and sub’rr'acﬁor‘, using concrete objects (ie bead
string, objects, cubes) and pictures, and missing number problems.

. Read and write numbers from O to 20 in humerals and words.
. Read, write and interpret mathematical statements including subtraction (-) and equals (=) signs.




Stage 2 Subtract with 2-digit numbers

Subtract on a number line by counting back, aiming to develop

mental subtraction skills.

This strategy will be used for:

. 2-digit numbers subtract units (by taking away / counting back) e.g. 36 - 7
2-digit numbers subtract tens (by taking away / counting back) e.g. 48 - 30

Subtracting pairs of 2-digit numbers (see below:)

Subtracting pairs of 2-digit numbers on a number line \

47 - 23 = 24 Partition the second number Move towards more effi-
o _ cient jumps back, as below:
and subtract it in tens and units, as below:
_1 'I _1 = 1{: = IG _EG

[V S Ve __‘ -3 —
ey all -~

24 285 26,27 37 4?} E-ub-—wms>
e first.
Chcn ?ni \__df 24 :? 47

-_i_/'/l =20

) 3 -
UG EHE Teaching children to bridge through ten _x”i\f“x/ \

combine with use

can help them to become more efficient, ‘
of a hundred P /
42

@@E@ﬁm@@ﬁﬁ@m

for example 42—25:
square to support P 17 20 22

understanding

(8935 32)

Mental strategy - subtract numbers close fogether by counting on:

Start with the 42—-38=4 Many mental strategies are taught. Children are
#1 41 441 41 taught to recognise that when numbers are

sl il close together, it is more efficient to count on

and count on to T T the difference. They need to be clear about the

relationship between addition and subtraction.

the largest 38 39 40 41 42

Key vocabulary:

difference, count on, strategy, partition, tens, units

Key skills for subtraction at Stage 2:

. Recognise the place value of each digit in a two-digit number.
. Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.

. Subtract using concrete objects, pictorial representations, 100 squares and mentally, including:
a two- digit ngmber andeone‘ls, a Twpo-digif nunEber‘ and tens, anc?‘m(/]o ‘rwo-gigi‘r numbers. I

. Show that subtraction of one number from another cannot be done in any order.

. Recognise and gse_inyerse relaﬁonshiF between addition and subtraction, using this to check
calculations and missing number problems.

. Solve simple addition and subtraction problems including measures, using concrete objects,

ﬁ{cmrigsl representation, and also applying their increasing knowledge of mental and written
ethods.

. Read and write numbers to at least 100 in numerals and in words.




Subtraction

Stage 3 Subtracting with 2 and 3-digit numbers

Introduce partitioned column subtraction method.

(e 1 intro-  89-35=54 ) | WrEhEI R RCG SR
duce this method ﬂ ren u erstan ah
with examples 280 +9 exc %’536 _ISZB e Séaz :Tg g.
ersmoe 3045 i
changing is re- 50 + 4 cf ?ger'en‘r way P
quired. +
b S
STEP 2: introduce 4c - 15
/'exchanging‘ through By+ 2
practical subtraction. 10 10 1 210 + 8
Make the larger number
using place value coun- 10 10 20+4 =24
ters then subtract 18 1
from it. Before subtracting 8 from the 42 blocks,
they will need to exchange a ten counter for ten units.

\

)

/

STEP 3: Once pupils are
secure with the concept |
of 'exchanging’, they can
use the partitioned col-
umn method to subtract =

238 -

o o

ray=Nlo}

| OO0 +4L 0 + &

| 6= CTZ\
+'30+ 8 —

2 and 3 digit numbers.

Subtracting money,
partition into e.g.

£1+ 30p + 8p

|

Some children will
move onto the com-

o+ 90+« 24

pact method (see

~ Stage 4)

\

Counting 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, 100 or £s, which make it easier to count
on (e.g. 102—89, 131—79, calculating change from £1 efc. ).

Start with the smaller number and count «10 10 - A W B B §
on in tens first, then count oninunits to 7 .~ NG N o TINGENE W AR NN
find the rest of the difference. o

47 57 67 77 78 79 80 81 8

Counting
on in tens
is the way
we use a
hundred
square

Key vocabulary:
exchange, decrease, hundreds, value, digit

Key skills for subtraction at Stage 3:

tracting 19 or21), and select most appropriate methods to subtract, explaining why.
. Subtract numbers with up to three digits using (partitioned or compact) column subtraction.

. 3ub;r‘acf mentally a: 3-digit number and ones, 3-digit number and tens, 3-digit number and
reds.

. 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
(see examples above)

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

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

hun-

of 10

g. sub-




Stage 4 Subtract with up to 4-digit numbers

Partitioned column subtraction with exchanging (decomposition):

As infroduced in Stage 3, but
moving towards more complex
numbers and values. Use place
value counters to reinforce

‘exchanging’.

2754~-1562=1192

00

2000+ Te0 +50

+
- 1 OO0 0+ S00 4% 60 +
|OOO+|OO+‘10+

Compact column sub’rr%‘rion

To introduce the compact method, ask chil-
dren to perform a subtraction calculation

c
2 R 'S’ L" with the familiar partitioned column subtrac-
tion then display the compact version for the
— l 5‘ 6 2 calculation they have done. Ask pupils to con-
sider how it relates to the method they

know, what is similar and what is different,
l I q 2 to develop an understanding of it.

Give plenty of opportunities to apply Always encourage children to consider the best

this fo money and measures. method for the numbers involved - mental, count-
ing on, counting back or written method .

Subtraction

Mental strategies

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

Key vocabulary:
inverse
Key skills for subtraction at Stage 4:
. 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 numbers.
. Subtract numbers with up to 4 digits using a formal written method.




Sfage D Subtract with at least 4-digit numbers

including money, measures, decimals.

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.

Compact column subtraction
with ‘exchanging’

3"’/ 3G
2 | 2 9

q 8 Subtracting with larger integers

@@E@ﬁ[@@ﬁﬁ@m

3
¢y ' Subtract with decimal values, includi
AN 6 A - Q. Doiract uith decima) vlues, neluding
— 3 '7 2 . 5 aligning the decimal point.
G790 - 5

Create lots of opportunities for
subtracting and finding differ-
ences with money and measures.

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

Key vocabulary:

tenths, hundredths, decimal point, decimal

Key skills for subtraction at Stage 5:

. Subtract numbers mentally with increasingly large numbers.
. Use ro ndlrsg a]pd estimation to check answers to calculations and determine, in a range of con-
texts, eve of accuracy.

. Solve addition anddsuti\tr‘acﬁon multi-step problems in context, deciding which operations and
methods to use and w

o 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.

. Im‘eerreT ne cﬁnve u6\ber‘s in context, counting forwards and backwards with positive and nega-
tive integersTthroug

o Round any number up to 1 million to the nearest 10, 100, 1000, 10 000 and 100 000.
. Subtract more than 4 digits using a formal written method.




Subtraction

Stage 6 Subtracting with increasingly large and more

complex numbers and decimal values.

Using the compact column
method to subtract more

99
. LL q complex integers
S O

e

¢ | 3 | Using the compact column
/y lg 5 ’ % l C' kﬂ method fo subtract money
and measures, including

- : O decimals with diff
3 6 O 8 kjl m?r(\:'\lgqear‘: vadeclimcﬁr‘;lmes.

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

Pupils should be able to apply their knowledge of a range of mental strategies,
mental recall skills, and informal and formal written methods when selecting
the most appropriate method to work out subtraction problems.

Key vocabulary:

Key skills for subtraction at Stage 6:

Solve addition and subtraction multi-step problems in context, deciding which operations and
methods fo 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 writ-
ten methods before choosing how to calculate.




Stage 1 Multiply with concrete objects, arrays and
pictorial representations

Give children experience of
counting equal group of objects
in 2s, bs and 10s.

How many legs do 3 teddies have?

2 + 2 + 2 = 6
Present practical problem

There are 3 apples in one bag. How solving activities involving
many apples in 4 bags altogether? counting equal sets or

QO
&9ee

Multiplication

o * K Kk Xk
Q *ok K KN 4 ots of 5is 20
@@ :::: 5 lots of 4 is 20
* Kk Kk Xk

3+3+3+3=12

Arrays are used to support
children's understanding.

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count

Key skills for multiplication at Stage 1:

. Count in multiples of 2,5 and 10.

. Solve one-step problems involving multiplication, by calculating the answer using con-
crete objects, pictorial representations and arrays with the support of the teacher.

Make connections between arrays, number patterns, and counting in fwos, fives




STGQC 2 Multiply using arrays and repeated addition
(using at least 2s, 5s and 10s)

(Use repeated addition on a number line: 4 X B =.. (4lotsof5

Starting from zero, make equal jumps up on a number 45 5 +5
line to work out multiplication facts and write multi-

plication statements using x and = signs. S NSNS\
0 S 10 15
4 x5 =20
-
@aarrays: OO0 5x3=3+3+3+3+3:_5\
3x5=5+5+5=-15
OO OO0 s5x3:=15 =
IO € IO I0)
3x5:15 ,
Use arrays to teach children to understand the commutative law of
multiplication, and give examples such as 3 x =6
5x3:5+5+5

Multiplication

Use practical apparatus:

2

5 5
00000 00000 O /

Use mental recall:

Children should be able to recall multiplication facts for 2, 5 and 10 times
tables through practice in counting and understanding of the operation.

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...

Key skills for multiplication at Stage 2:
Count in steps of 2, 3 and 5 from zero, and in 10s from any number.

Recall agd use multiplication facts from the 2, 5 and 10 multiplication tables, including recognising
odds and evens.

Write and calculate number statements using the x and = signs.
Show that multiplication can be done in any order (commutative).

Solve a range of problems involving multiplication, using concrete objects, arrays, repeated addition,
men‘ra?me’r o s,Fc)md mLﬁ\Tip“CGTior?FG‘CTSP J J Y P

Pupils use a variety of language to discuss and describe multiplication.




51’092 3 Multiply 2 digits by a single digit numbers

ﬁnfroduce the grid method for multiplying 2 digit by single digits: \

e.g.35 x4 =140 Link the layout of the grid to an array initially:

x 10 § 4

30 5
120 20

X

N

("~~~ Some children will move onto
linking the grid method to
the expanded written method
of short multiplication (see
Stage 4)

Introduce the grid method with children physically making an array to
represent the calculation (e.g. make 8 lots of 23 with 10s and 1s place
value counters), then franslate this to grid method format.

\

To do this, children must be able to:

. Partition numbers into tens and units

. Multiply multiples of ten by a single digit (e.g. 20 x 4) using their knowledge of
multiplication facts and place value

Multiplication

. 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 to support this are repeated addition using a
number line, beadg strings and arrays:

...... Wy
i

6x3=18

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated
addition, column, row, commutative, sets of, equal groups, times, _times as big as, once, twice, three
times..., partition, grid method, multiple, product, tens, units, value
Key skills for multiplication:
o ﬁe?all and ¥sleomulﬂplicm‘ion facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and multiply
u .

tipleso
. ()e'ymeil pwrr"ﬂifaetalemvg'fggno gijr\g??%ﬁ ‘Fipr?i%g'ir%inc.aﬁon' including 2-digit x single-digit, progressing to the
. Solve multiplication problems, including missing number problems.
. Develop mental strategies using commutative law (e.g. 4 x 12x5=4x5x12=20x 12=240)
. Solve simple problems in contexts, deciding which operations and methods to use.

. Dez\belo%effig:ie%menml methods to solve a range of problems and for missing number problems ? x 5
= , X ?2=




Multiplication

Stage 4 Mmultiply 2 and 3 digits by a single digit,
using all multiplication tables up to 12 x 12

Expanded written method \

Grid method 356 x 7
356
356 x 7 ‘ y v
x 300 50 6 42 ( 6x7)

~ 350 ( 50x7)
712100 350 42 | = 2492 2100 (300 x 7)

Children are taught to look for the links between these methods so that they under-
stand each step. They may move onto the expanded method of short multiplication
when they are confident with the grid method. Some children may also move onto
the compact method (see Stage 5).

\&

Children should be able to:

. Approximate before they calculate, and make this a regular part of their cal-
culating, going back to the approximation to check the reasonableness of their
answer. e.g: 346 x 9 is approximately 350 x 10 = 3500

L/

Record an approximation to check the final answer against.

. Multiply multiples of ten and one hundred by a single-digit, using their multipli-
cation table knowledge.

. Recall all times tables up to 12 x 12

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 Stage 4:

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 humbers

g)r‘sioplmaﬁﬁ%ﬂ;u%,#ung‘ggr?cfs and derived facts to multiply mentally, e.g. multiply by 1, 10, 100, by O,

Usgexc%mmu‘ra‘rive law and other strategies mentally 3x6=6x3,2x6x5=10x6,39x7=30x7
+ .

Solve problems with increasingly complex multiplication in a range of contexts.
Solve problems involving scaling e.g. if 2 children have 3 cakes, how many will 6 children have?
Multiply 2 and 3 digit numbers by a 1-digit number using a written method.




51'096 5 Multiply up to 4 digits by 1 or 2 digits

Children need to be taught to approximate first e.g. for 93 x 58 they will use rounding. 93 x 58 is

L] approximately 90 x 60 = 5400; use the approximation to check the reasonableness of their answer.
“ /Shor‘r multiplication for multiplying by a single digit \
Expanded written method  Formal written method of short multiplication
u 378 x 4 378 x 4 Children will be encouraged fo taught to use
T 378 - 378 the expanded written method for short mul-
% 4 4 tiplication. Some will move on fo the compact
TT32 ( 8x4) X 334 method. What are the similarities and dif-
1512 ferences? Unpick the steps and show how it
280 ( 70 x 4)

reduces the number of stages.
17200 (300 x 4)

1512
; /

/ Introduce long multiplication for multiplying by 2 digits

Multipl

64 Teach the children to multiply by ten first
X 48 when working in the tens column (put a zero
vy in the units) then think 4 x 4 = 16, 4 x 60 =
x 140 | 8 2w
60 2400 480 ‘ 160 If they are confident with the compact
2400 method of short multiplication, they may also
3072 move onto the compact method of long multi-
4 160 32 - plication (Stage 6).

/

Use grid method to in-
troduce long multiplica-
tion, as the individual

steps can be clearly seen.

Children should move on to more complex calculations (e.g.
1436 x 18) as they become more confident.

Measures and money should be used regularly as context
for calculations.

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 12 x 12.

. 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 jnvolving combinations of operations, choosing and using calculations and meth-

ods appropriately.
. Multiply numbers up to 4 digits by a 1 or 2-digit number using a formal written method.




51'096 6 short and long multiplication, and multiply
decimals with up to 2 d.p. by a single digit

/Shor‘r multiplication: move from extended to compact method \
148 In the units column, 4 x 8 = 32. Write the 2 in the units column and
X 4 148 ‘carry’ the 3 into the tens.
_— X 4 In the tens column, 4 x 4 = 16 plus 3 tens carried in makes 19. Write 9
32 ‘ - in the tens column and 'carry’ 1 into the hundreds column.
160 592 In the hundreds column, 4 x 1 = 4 plus the 1 hundred carried from the
400 tens column makes 5.
592 13

/

/ Long multiplication: move from extended to compact method \
X

64 64 x 8 on the first row
X 48 64 In the units column, 8 x 4 = 32: write down the 2 and carry the 3
32 In the tens column, 8 x 6 = 48 plus the 3 carried in makes 51.
480 X_48 64 x 40 on the second row

160 H12  Multiply the answer by 10 first by putting a zero in the units col-
2400 - 2560 umn which moves all the digits one place to the left.

£V TInthe tens column, 4 x 4 = 16; write down the 6 and carry the 1
3072 3072  Inthe hundreds column, 4 x 6 = 24 plus the 1 carried in makes 25

\_ /

ﬁV\ul‘ripIying with decimal numbers \ Children should be able to:

Multiplication

Remind children: e Use rounding and place value to approximate
3 . I q , ] and check answers.
e Line up the decimal
points in the question e Use short multiplication to multiply numbers

X 8 and the answer. with more than 4 digits, including numbers with
® The single digit belongs up to 2 d.p. by asingle digit.

2 5 . 5 2 in the units column.

| 7 e Use long multiplication to multiply numbers
K / with at least 4 digits by 2 digits.

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, re-
peated addition, array, column, row, commutative, sets of,, equal groups, timesas big as, once,
twice, three times... partition, grid method, total, multiple, product, inverse, square, factor,
integer, decimal, short / long multiplication, ‘carry, tenths, hundredths, decimal
Key skills for multiplication at Stage 6:

. Recall multiplication facts for all times tables up to 12 x 12 (as ¥4 and Y5).

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

. Multiply multi-digit numbers by 1-digit using short 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.




51’092 1 6roup and share small quantities

Using objects, diagrams and pictorial representations to solve problems

involving both grouping and sharing.
@ample division problem\

Grouping in a familiar context:

There are 6 pupils on this
table and there are 18 piec-
. it to sh be-
How many groups of 4 can be made with 12 stars? = 3 ﬁ,g;‘nfjg'f Ifowse :E:’reefhem
equally, how many will we
each get?

Can they work it out and give a
division statement... ?

Shar'ing "18 shared between 6 people
gives you 3 each.”

4 4 4
12 shared between 3 is 4 K /

Pupils should:

. Use lots of practical apparatus, arrays and picture representations.

. Be taught to understand the difference between 'grouping’ objects (How
many groups of 2 can you make?) and ‘sharing’ (Share these sweets between 2
people).

. Be able to count in multiples of 2s, bs and 10s.

. Find half of a group of objects by sharing into 2 equal groups.

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

Key number skills needed for division at Stage 1:

. Solve one-step problems involving multiplication and division, by calculating the answer using
concrete objects, pictorial representations arrays with the support of the teacher

. Through grouping and sharing small quantities, begin to understand, division, and finding
simple fractions of objects, numbers and quantities.

. Make connections between arrays, number patterns, and counting in twos, fives and tens.




51’092 2 Group and share using the + and = sign

Use objects, arrays, diagrams, physical resources and pictorial representations ®
to explore sharing and grouping. Use a number line.

This represents 12 + 3, posed as how
A o\ /@) /0 /@ many groups of 3 are in 12?
rrays: @) @) @) ® Pupils should also show that the same
® \® \® \® array can represent 12 = 4 = 3 if
. - grouped horizontally.
12+3=4y
7/~ Know and understand sharing and grouping N

6 sweets shared between 2 people; how many do they each get? | Grouping

Sh

W/] There are & sweets, how many people can have 2 sweets each?
QO /00 /00
O D e

aring
K Children are Taugh_f to recognise whether problems require sharing or grouping. /

/~ Grouping using a number line /N\N/\/\/\ N

Group from zero in equal jumps of the divisor 0123456789 101112
to find out 'how many groups of _ in _ ?.
Pupils could use a bead string or practical appa-

ratus to work out problems like ‘A CD costs 000 000 000 000
£ 3. How many CDs can T buy with £12?
This is an important method to develop un- 12 -3 =4

K derstanding of division as grouping. /\ /
N

Pose 12 + 3 as 'How many groups of 3 are in 127’

Key Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array,
divide, divided by, divided into, division, grouping, number line, left, left over

Key number skills needed for division at Stage 2:
. Count in steps of 2, 3 and 5 from O

o Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, in-
cluding recognising odd and even numbers.

. Calculate mathematical statements for multiplication and division within the multiplication ta-
bles and write them using the x, + and = signs.

. Show that multiplication of two numbers can be done in any order (commutative) and division of
one number by another cannot.

. Solve problems involving multiplication and division, using materials, arrays, repeated addition,
menTaFme‘rhods, and mgl‘riplicg‘rion and division facts, ingcluding prob?emsyin coﬁ‘rex‘rs.




Tage 3 Divide 2 digit numbers by a single digit

(where there is no remainder in the final answer)

+3 +3 +3
example. This should be introduced practically and with
\ A Il as being translated + ber i
\ \ \/ \ arrays, as well as being translated to a number line.

0123456789 10111213

/ 15+3=5 STEP 2: Children begin to use

2x3:6 ‘chunks’ of the divisor to speed
2x3=6 X 3= 1x3=6 up the process.

s

@
@
/ 13+3=4r1 STEP 1: Children continue to work out unknown division
. - fact by grouping on a number line from zero. They are
+3 rl also now taught the concept of remainders, as in the

\O 1234567 89101112131415

Short division: Limit numbers to NO STEP 3: Once the children are secure with division as
grouping and can demonstrate this using number lines, short

division for larger 2 digit numbers should be introduced,
initially with carefully selected examples requiring no calcu-
lation of remainders at all.

Remind children of correct place value (96 is 90 + 6) but
3 2 work across each column:

In the 10s column, how many 3s in 9? Record in 10s column.

remainders in the answer OR carried (each
number must be a multiple of the divisor)

) : In the 1s column, how many 3s in 6? Record in 1s column.

/Shor"r division: Limit STEP 4: Once children demonstrate an understanding
of the short division method, introduce the concept of

?ﬁ???nrj J;c:‘ ;]Vg:ebn:??g;zr:_n 1 8 remainders with examples where the remainder occurs
ders occurrin \A;ifhin the cal- within the calculation (e.g. 72 + 4). Teach the children
culation 9 4 7 32 to ‘carry’ the remainder to the next digit.

\

Real life contexts should be used routinely to help pupils to
recognise division and understand how to apply it to problems.

Only introduce Step 4 when children can
calculate remainders mentally.

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, ‘carry’,
remainder, multiple

Key number skills needed for division at Stage 3:

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 ta-
bles that they know, including for two-digit numbers times one-digit numbers, using mental and pro-
gressing to formal written methods.

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

Pu;ils develop efficient mental methods, for example, using multiplication and division facts (e.g. using 3
x2:=6,6+3=2and 2 =6+ 3) to derive related facts (30 x 2 = 60, so 60 = 3 = 20 and 20 = 60 = 3).

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.




-
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iVision

Sfage 4 Dpivide up to 3 digit numbers by a single digit
(without remainders initially)

Continue to develop short division:

-

Once children are secure with Stage 3 expectations,
they can move onto dividing numbers with up to 3 dig-
its by a single digit. Problems should not result ina

q; % .; 33 final remainder at this stage. Children who exceed

this expectation may progress to Stage 5.

When the answer for the first column is zero
O 3 7 (e.g. 1+5), children could write a zero above to
acknowledge the place value. The number must

\
5\ \ % 3 5 be carried over to the next digit as a remainder.

Include money and measures contexts
when children are confident with the
short division method.

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

Key number skills needed for division at Stage 4:

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 exam-
ple 200 x 3 = 600 so 600 + 3 = 200

Pupils solve two-step problems in contexts, choosing the appropriate operation, working with in-
creasingly harder numbers. This should include correspondence questions such as three cakes
shared equally between 10 children.




: Stage 5 pivide up to 4 digit numbers by a single digit,

° including those with remainders ®
Short division, including remainder answers:

]

m Short division with remainders: Now that children are

]

O 6 6 3 ~ 5 introduced to examples that give rise to remainder an-

swers, division needs to have a real life problem solving
8 5 5~ 5 o 1q context, where pupils consider the meaning of the

remainder and how to express it, i.e.. as a fraction, a
decimal, or as a rounded number or value , depending
upon the context of the problem.

The answer to 5309 =+ 8 could be ex-
pressed as 663 °/g , 663 r 5, 4/\
663.625, 663 or 664 depending on

the problem involved. Continuing short division fo give a
decimal answer is covered in
Stage 6.

If children are confident and accurate with short division,
introduce long division - dividing by a 2 digit number. This
is a Stage 6 expectation.

Key Vocabulary: share, share equally, one each, tfwo 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, divisible by, factor, inverse, quotient, prime
number, prime factors, composite number (non-prime)

Key number skills needed for division at Stage 5:

. Multiply and divide numbers mentally, drawing upon known facts.

. Identify multiples and factors, including finding all factor pairs of a number, and common factors
of two number.

. Solve problems involving multiplication and division where larger numbers are decomposed into

their factors.
. 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.

. Interpret non-integer answers to division by expressing results in different ways according to

the context, including with remainders, as fractions, as decimals or by rounding (e.g. 98 + 4 =24 r
2=241/2 =245 = 25).
. Use multiplication and division as inverses.

. Solve problems involving combinations of all four operations, including understanding of the equals
sign, and including division for scaling by different fractions and problems involving simple rates.
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tage 6 Divide at least 4 digit numbers by both single digit
and 2 digit numbers (including decimal numbers and quantities)

/ Short division, for dividing by a single digit e.g. 6497 + 8

Short division with remainders: Children should contin-
ue to use this method, but with numbers to at least 4

O digits, and understand how to express remainders as
8 2 fractions, decimals, whole number remainders, or round-
¢ ed numbers. Real life problem solving contexts need to
8 6 ‘LL Cl O O be the starting point, where pupils have to consider the

most appropriate way to express the remainder.

Calculating a decimal remainder: In this example, rather than expressing the remainder
as r 1, adecimal point is added after the units because there is still a remainder, and the one
remainder is carried on to zeros after the decimal point (to show there was no decimal value
in the original number). Keep dividing to an appropriate degree of accuracy for the problem

Kbemg solved. /

/ 2 2 Introduce long division for dividing by 2 digits using

expanded method
3 2: 704 Teach the children to work across the place value columns, asking them-

64 I selves each time '‘What is the biggest multiple of the divisor I can take

away?’. Write the size of the 'chunk’ of the divisor on the answer line,
then subtract the multiple. Once the subtraction is completed, bring
down the next digit from the answer and repeat the process. As with

6 4 short division, answers can be given as a whole number with a remainder,
as a mixed number or with a decimal depending on the context.

64 Using mental strategies e.g. repeated doubling will speed up finding the
‘times table’ of the divisor.

"V W

of, ar

verse,
number, prime factors, composite number (non-prime), common factor

Key number skills needed for division at Stage 6:

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

ray, divide, divided by, divided into, division, grouping, number line, left, left over, in-
short division, ‘carry’, remainder, multiple, divisible by, factor, inverse, quotient, prime

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.




