Calculation Policy 2019

Bishop Road Primary School




Rationale

Children are introduced to the processes of calculation through practical, oral and mental
activities. As children begin to understand the underlying ideas they develop ways of
recording to support their thinking and calculation methods, use particular methods that
apply to special cases, and learn to interpret and use the signs and signals involved. Over
time children learn how to use models and images, such as number lines to support
mental math calculations. For those calculations that cannot be easily completed
mentally, written methods need to be deployed which become more efficient and
succinct as the children move through the school. By the end of Year 5, children are
equipped with mental and written methods that children understand and can use
confidently and check their work accurately. By the end of Year 6 the children are able to
know which method(s) to deploy within a range of different mathematical scenarios.
Whatever stage of learning, all methods need to be underpinned by knowledge of
number facts that can be rapidly re-called with accuracy.

The overall aims for children at Bishop Road are that they leave the school being able
to:-
1. Have a secure knowledge of number facts and at least a good knowledge and
understanding of all four number operations.

2. Use their knowledge and understanding to carry out calculations mentally and to
apply general strategies to different scenarios. ‘Use what you know to work out

what you don’t know’.

3. Use efficient, reliable and compact written methods of calculation for each
operation that can be applied confidently.

4. Check calculations accurately by both repeating the method and ‘approximate’
checking by thinking ‘does it look correct?’

Golden Rules that apply to each operation

1. One digit = one square. 4. Form digits carefully.

2. Line up the columns correctly. 5. ‘Carried’ digits are written smaller
and go ‘on the door step’ or in the

3. Rewrite incorrect digits. Do not case of division ‘on the shoulder’.

write over the top of an incorrect
answer.



Year 1 Add with numbers up to 20

Use numbered number lines to add, by counting on in ones,

encouraging children to begin with larger number and count on.
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Children should:
have access to a range of equipment e.g. number lines,

counting apparatus, 100 squares, bead strings etc.

be shown numbers in a range of contexts

read and write number sentences using the + and = signs
interpret number sentences including missing number
problemseg 3 +[]=8

Bead strings or bead bors can be used to dlustrate eddition inciuding bridging through
ten by counting on 2 then counting on )

ADDITION-

Key vocabulary add, more, plus, and, make, altogether, fotal, equal o, equals,
double, most, count on, humber line

Key Skills for addition at Year 1
Read and write numbers to 100 in numerals (1 - 20 in words)
Count to, back and across 100
Recall bonds to 10 and 20, and addition facts within 20 ('story of' 5, 6 7, 8, 9 and 10)
Count on in ones from a given 2-digit number
Add two single-digit numbers by counting on
Add three single-digit humbers spotting doubles or pairs to 10
Count on in tens from any given 2-digit number
Add 10 to any given 2-digit number
Use number facts to add single-digit numbers to two-digit numbers, e.g. use 4 + 3 to
work out 24 +3, 34 + 3...
Add by putting the larger number first
Recognise doubles to double 6




Year 2 Add numbers with 2-digits. Develop mental fluency with

place value and addition using 2-digit numbers, then move to formal
methods

Add 2-digit numbers and tens, 2-digits and units, two 2-digit numbers,
first practically using equipment (Dienes Base 10, MultiLink, 100 Squares)
then using:

Add 2-digit numbers and tens: Add 2-digit numbers and units: ks
27 + 30 16+ 7 Use empty number lines

1
27 37 47 §7

Children move to more 25 + 47

: : VN
forrqa! rgcordmg using 26e5 4047
partitioning method, setting

20+40=60
out as follows:
5+7 =12

This needs to be modelled

using Dienes apparatus. // b / / // .

Key vocabular‘y add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line, sum, tens, units, partition, addition, column, tens boundary

Key Skills for addition at Year 2

e Locate any 2-digit humber on a landmarked line and use this to compare numbers; record

comparisons < and >, e.g. 56 >39.

e Identify any number on the 1 -100 number grid; understand that each number is a multiple of ten
and some ones, e.g. 54 is 50 and 4 more.

» Add ftwo single digit numbers (8+7) by counting up. add 2-digit numbers which total less than 100
by counting on in tens and ones, e.g. 54 + 37 as 54 + 30 + 7.

 Know securely number pairs for all the numbers up to and including 12

e Count in steps of 2, 5 and 10 from O.

 Know different unit patterns when not crossinga ten,e.q. 4+3=7,14+3=17,24+3 =27

* Begin to recognise unit patterns when crossing a ten,e.g. 5+ 6 = 11

e Know pairs with a total of 20 and multiples of 10 and 100

e Count on in ones and tens from any given 2-digit number

¢ Add two or three single-digit numbers

» Add a single-digit number to any 2-digit number using number facts, including bridging multiples of
10. Add 10 and small multiples of 10 to any given 2-digit number

* Add any pair of 2-digit numbers

e Know that adding can be done in any order

e Solve problems with addition using concrete objects, pictorial representations, involving numbers,
quantities and measures, applying written and mental methods

DDITION-




Year 3 Add numbers up to 3 digits.

Begin by adding using number lines:

Begin by adding a Add hundreds

ten at a time, first, followed
but move onto by tens and

adding the whole then units.
twenty at once.

Move onto expanded column addition, making use of partitioning:

Start by
partitioning the
numbers you are
adding.

Add up all the
tens and all the
units before
putting them
back together.

Finally, progress to the compact column method which they will use
throughout the rest of KS2.

Emphasise the value of each column
throughout each process. A solid
understanding of place value is crucial to this
process.

ADDITION-

Key vocabular'y add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line, sum, tens, units, partition, addition, column, increase, vertical,
‘carry’, expanded, compact

Key Skills for addition at Year 3

« Know pairs which total 20.

o Know pairs of multiples of 10 with a total of 100.

» Add any two 2-digit numbers by counting on in 10s and 1s or by using partitioning.
 Add multiples and near multiples of 10 and 100.

e Add 1,10 or 100 to 3-digit numbers.

« Understand place value in 3-digit numbers.

e Perform place value additions without a struggle. (E.g. 300 + 8 + 50 = 358)

« Use place value and number facts to add a 1-digit or 2-digit number to a 3-digit number. (E.g. 104
+ 56 is 160 since 104+50=154 and 6+4=10 and 676 + 8 is 684 since 8=4+4 and 76+4+4=84)

e Add pairs of ‘friendly’ 3-digit numbers mentally e.g. 320 + 450

« Begin to add amounts of money using partitioning.

« Solve problems with addition using number facts, place value or missing numbers.




Year 4 Add numbers with up to 4 digits

Continue to use the compact column method, adding units first and
carrying underneath the calculation. Also include money and measures
contexts.

Add the units
Make sure that the

addition symbol is
included.

Remind pupils of actual

Carry numbers
value e.g. 1 fen and 9 tens.

underneath.

Children use and apply this method to money and measures.

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

digits, inverse

ADDITION-

Key Skills for addition at Year 4

« Select appropriate method (mental, jottings, written) and explain why.

« Add any two 2-digit humbers by partitioning or counting on.

« Know by heart/quickly derive number bonds to 100 (eg 32 + 68) and to £1 ( 64p + 36p)
 Add to the next hundred, pound and whole number. (E.g. 234 + 66 = 300, 3.4 + 0.6 = 4)
o Perform place value additions without a struggle. (E.g. 300 + 8 + 50 + 4000 = 4358)

« Add multiples and near multiples of 10, 100 and 1000.

« Add £1, 10p, 1p to amounts of money.

« Use place value and number facts to add 1-, 2-, 3-and 4-digit numbers where a mental
calculation is appropriate’. (E.g. 4004 + 156 by knowing that 6+4=10 and that
4004+150= 4154 so total is 4160)

« Perform inverse operations to check answers.

« Solve 2-step problems in context.

« Continue to practise a wide range of mental addition strategies.



Year 5 Add numbers with more than 4 digits
including money, measure and decimals with different numbers of decimal

Use column addition to add two or three
whole numbers.

Use column addition to add any pair of
two-place decimal numbers including
amounts of money.

Empty decimal places

Say 6 tenths and 5 6 5_ can be filled with a
7 tenths to reinforce . 7 0 = zero to show the
place value. - 3 G plc?ce value of each
column.
Fal

Children should:
Understand the place value of tenths and hundredths and use this to
align numbers with differing numbers of decimal places.

ADDITION-

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

Key Skills for addition at Year 5

o Locate 5 and 6 digit numbers on a landmarked line; use this o compare/order numbers.

« Round to a ten, a hundred, a thousand or a ten thousand.

« Use rounding to check accuracy.

« Understand a one-place decimal number as a number of tenths and a two-place decimal
number as a number of hundredths.

 Add or subtract 0.1 or 0.01 to/from any decimal number with confidence, e.g. 5.83 + 0.01
or 483 -0.1.

» Add and subtract mentally with confidence where the numbers are less than 100 or the
calculation relies upon simple addition and place value.

o Confidently add numbers with more than 4-digits using a secure written method, including
adding 'piles’ of numbers.

« Use inverse calculations to check answers.




Year 6 Add several numbers of increasing complexity
including money, measure and decimals with different numbers of decimal places.
23| Tenths, hundredths and thousandths should
q - be correctly aligned, with the decimal point
g - aligned vertically, including in the answer.

L l

2
943
27

Use compact column
method o add in context
of money and measures,
Empty decimal places can be filled with m_CIUdl_ng decimal numbers
zeros to show the place value of each with different amounts of
column. decimal places.

Pupils should apply their knowledge of
a range of mental strategies, mental
recall skills, informal and formal
written methods when selecting the
appropriate method fo work out
addition problems. Opportunities

to discuss the appropriateness of
methods need to be planned for.

ADDITION-

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

Key Skills for addition at Year 6
« Add mentally with confidence using larger numbers and calculations of increasing

complexity.

« Add several large numbers using written addition.

« Add several large or decimal numbers using written addition.

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

« Solve multi-step problems.

« Use estimation and inverse calculations to check the validity of an answer.




Year 1 subtract from numbers up to 20

Children consolidate understanding of subtraction practically
using bead strings, cubes etc. and in real life contexts. They
are introduced to more formal recording using number lines,
then using empty lines.

VYV [5-3=2]

’ ! ' ' i
2 5 T 10

Model subtraction practically and using number lines and 100
squares.

Find the difference between - this is to be done practically
using the language 'find the difference between' and ‘how many
more than?’

2 N

This will be introduced

practically with the [i I | i I i i | 7 'Seven is 3 more than four’
language ‘find 1
distonce betws  and m 4

'how many more?' in a ‘T am 2 years older than my

y\\:unge of familier contexts sister’ /

SUBTRACTION-

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...

Key Skills for subtraction at Year 1

« Give a number, say one less

e Count back in ones to and from 100 and from any single-digit or 2-digit number.
e Count back in tens from an 2-digit number

e Locate any number on a 1-100 grid or a beaded line 0-100

e Know number bonds to 10, also know what is left if objects are taken from 10, e.g. 10
fingers, fold down 4, leaves 6 standing.

* Solve one-step problems involving subtraction, using concrete objects (bead strings,
objects, cubes) and pictures, and missing number problems.

e Recognise the - and = signs, and use these to read and write simple subtractions.




Year 2 subtract with 2-digit humbers

Use practical equipment such as Dienes to model subtraction

Subtract first on a number line, then on an empty number line,
by counting back, aiming to develop mental subtraction skills.

Subtracting pairs ¢,/ 2-digit numbers on a number line:

47 - 23 = 24 Partition the second number Move towards more efficient

—  jumps back, as below
-20

and subtract it in tens and units, as below:

- \(

Teaching children to bridge through ten

can help them to become more efficient, for
vample 4225 20 22

Children should also learn how to count

a = - on in order to find the difference. They
78 80 p should be given opportunities to explore
S D W when to count on and when to count
back.

SUBTRACTION-

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 units

Key Skills for subtraction at Year 2

«Recognise the addition and subtraction are inverse operations and understand that 10 - 4
=6 aswellas 6 +4 =10.

« Count back in ones or tens to take away, e.g. 27 - 3 = or 54 - 20 =.

« Begin to count up to find a difference between two numbers with a small gap (42 - 38).
Know when to count on and when to count back.

«Recall and use subtraction facts to 20 fluently.

« And derive and use related facts to 100.

« Subtract using concrete objects, pictorial representations, 100 squares, Dienes and
mentally, including 2-digit humber and ones, a 2-digit number and tens, and two 2-digit
numbers.

« Use inverse to check calculations.




Year 3 subtract with 2 and 3-digit numbers
Subtract on an empty number line by counting on:

= o ™

Jump on to
the next ten 4
first. Children should understand when to count back

% where appropriate, using place value or number
facts. This skill should be reinforced through mental
work.

Progress to subtracting by partitioning:

T [ | XS |- 3"7T_j Explain whyTher'ear'e\
If it is necessary To\ | | -

3 T lus signs in the
‘take’ from the next ; | | P : gns |
wilo! 1 : - | middle of a
column, turn the 80 Bl +] | |

. 0 hasi subtraction sum
info a 70 to emphasise | |3 10|+ (because it is still 85,
the place value.

4 10 1419 ] =] created by 80+5). j

i i

Finally, move onto compact :
column subtraction. Begin ¢,3
with ‘friendly’ sums which

require no ‘taking' from the -15
next column, before L
progressing onto this later. 48

SUBTRACTION-

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 units, take, exchange, digit, value, hundreds

Key Skills for subtraction at Year 3
« Understand place value in 3-digit numbers; add and subtract 1s, 10s or 100s

without difficulty; use this to add and subtract multiples of 1, 10, 100 to/from
3-digit numbers.

« Mentally subtract any pair of 2 digit numbers, e.g. 75 - 58

«Recognise that there are two ways of completing subtractions using an empty
number line: either by counting up or by counting back.

« Subtract mentally using place value and number bonds eg. 347-5, 347- 40,
347-100).




Year 4 subtract with up to 4-digit numbers
Subtract using formal column subtraction.

&
I
he 2X's 1 )
borrowing, Start from
write the new S l 5 G 2 the units.
number of
hundreds
clearly on the
‘shoulder’ of
the previous
number.

Ensure the subtraction
symbol is included.

Numicon or base-ten
equipment can be used to
provide a visual example
of the borrowing process.

SUBTRACTION-

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 units, take and make, exchange, digit, value, hundreds, inverse

Key Skills for subtraction at Year 4
« Mentally subtract any pair of two digit numbers.

« Subtract 3 digit numbers from 3 digit numbers using column subtraction.
«Practise mental subtraction strategies, eg. Round and adjust (37—9), using
place value.

« Use counting on in the context of money and also when subtracting from
numbers ending in zeros eg 4000-372

- Count backwards through zero, using negative numbers.




Year 5 subtract with at least 4-digit numbers
including money, measures and decimals.
Use compact column subtraction to subtract large numbers.

AP dRolp- =
- 1211 2%
28928

Subtract with decimal values, including mixtures of integers
and decimals and aligning the decimal point.

[4 e I H/ . [}
ﬂ / 6 O Add a zero in any empty decimal
s 3 7 ’; . 5 place to aid understanding of what
6 7 C‘ 6 "S to subtract.

Use counting on for subtractions where the larger number is a
multiple or near multiple of 1000, or for decimals.
+4 +10 4200

SUBTRACTION-

Key vocabulary equal o, 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 units, take and make, exchange, digit, value, hundreds, inverse,
tenths, hundredths, decimal point, decimal

Key Skills for subtraction at Year 5

[ Count backwards through zero, using negative numbers.

0 Add or subtract 0.1 or 0.01 to/from any decimal number with confidence,
e.q.5.83+0.010r4.83-0.1

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

[ Subtract larger numbers using column subtraction or by counting up.

[ Begin to subtract decimal numbers using counting up: 6.2 - 3.5

[ Decide which mental methods to use and explain why.




Year 6 Subtracting with increasingly large and more

complex numbers and decimal values.
including money, measure and decimals with different numbers of decimal places.

Use the compact column method
to subtract more complex
infegers.

Use the compact column
method to subtract in the
context of money and

measures, including decimal
numbers with different
numbers of decimal places.

Pupils should apply their knowledge of
Emniidecimallplaceslcanibe a range of mental strategies, mental
] el g s Sa g recall skills, informal and formal

place value of each column. written methods when selecting the
appropriate method fo work out
subtraction problems. Opportunities to
discuss the appropriateness of
methods need to be planned for.

SUBTRACTION-

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, units, exchange, digit, value, hundreds, inverse, tenths,
hundredths, decimal point, decimal

Key Skills for subtraction at Year 6

« Subtract mentally with confidence where the numbers are less than 100 or where
the calculation relies upon simple subtraction and place value. Examples include:
6,723 - 400, 72 - 46, 100 - 64

« Subtract large numbers using column subtraction or counting up, e.g. 1323 - 758

« Subtract decimal numbers using column subtraction or counting up

« 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 deciding how to calculate

« Decide which methods to use and explain why




Year 1 Multiply with concrete objects, arrays and pictorial
representations

| il dies have? There are 3 sweets in one bag.
How many legs will 3 teddies have’ o i sibasta e inE Hops

| : | - ’ 9. ,. altogether?
.\""‘. 3+3+3+3+3
g . 2 .

Count on in 2s, 5s and 10s

= 2 z 2 z
— \//-\ R = A 2

TN —— \’___
\O 61\, ote @0 cil@eglo ole@ elo g@ glo i

G € 10 i v e I 20

Use visual and concrete arrays and 'sets of' objects to find the
answers to ‘4 _lo‘rs. of 3,3 _lo_Ts_of 4' etc

- ’ r
g I
._J{ -
el bl |
~——' —t ._~

2 & C
" O -
b «f."

Key vocabulary groups of, lots of, times, array, altogether, multiply, count
Key Skills for multiplication at Year 1

Count in multiples of 2, 5 and 10

Recognise doubles to double 6

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




Year 2 Multiplication using arrays and repeated addition.

Use repeated addition on a
Starting from zero, make equal ~ number line:
jumps on a humber line to work 5 45 45 a5
out multiplication facts and _ oy _
write multiplication sentences. 5 10

4 x5 =20

Use arrays to help teach N O OO
children o understand the ORORORORC

commutative law of O00Q0O0
multiplication. O000O0

Learn doubles to 20

Begin to double multiples of 5 to 100

Begin to double two-digit numbers less than
50 with 1s digitsof 1,2,3,4 0r 5

Key vocabulary groups of, lots of, times, array, altogether, multiply, count,
multiplied by, repeated addition, column, row, sets of, equal groups, times as
big as, once, twice, three times...

Key Skills for multiplication at Year 2

Count in steps of 2, 3 and 5 from zero and in 10s from any number

Know the 2x, Bx and 10x tables and begin to say how many 10s are in 40 or how many
5s are in 30; recognise odd and even answers

Write and calculate number statements using x and = signs

Show that multiplication can be done in any order

Solve a range of problems involving multiplication, using concrete objects, arrays,
repeated addition, mental methods and multiplication facts.




Year 3 multiply 2-digit numbers by a single digit number

Key skills prior to learning formal methods:

o Partitioning numbers into tens and units

e Multiplying multiples of ten by a single digit using knowledge of

multiplication facts and fimes tables.

o Recall and work out multiplication facts in the 2, 3, 4, 5, 8 and 10 times

tables.

Multiplying by partitioning the 2-digit number:

2[4 [%]S | | |
=

This process can be

preceded by drawing
arrays.

210 xS \ | O
L] x]|5 2| o

\ [0 |9 |+]2 |o [ 2|0
Progress onto the open column method:

S5

Don’t forget to c
add the two parts Write the mini
together at the sums down at the
end. side to help.

c
O
5

Key vocabulary groups of, lots of, times, array, altogether, multiply, count,
multiplied by, repeated addition, column, row, sets of, equal groups, times as
big as, once, twice, three times...,

Key Skills for multiplication at Year 3

« Understand that multiplication is commutative, e.g. 4 x 8 is the same as 8 x
4,

« Know the 2x, 3x, 4x, 5x, 8x and 10x times tables. All tables need to be
learned to 12th multiple.

« Multiply any 2-digit number by 10 or a single-digit number by 100.

- Understand the effect of multiplying whole numbers by 10 and 100.

« Multiply a 1 digit number by a 2 digit number starting to use the open column
method.

- Solve multiplication problems involving missing numbers.




Year 4 Multiply 2 and 3 digits by a 1 or 2 digit

number
Use the expanded column method to multiply a 2 or 3 digit number
by a 1 digit number.

Multiply everythin
Don’t forget to /l/ 2y v

1 on the bottom by

add the two parts everything on the
together at the LS * 7) top

end.
70)
v

Write the mini
sums at the side
to help.

5

W Y-

(4 ’))

2
O (Lr‘ 24 Use known facts to
3 Q|53 x7) help with larger
S

—+ Zg‘c,rm calculations e.g. 2 x

I 0 |O
5=10
AN GERE

Children should also know all multiplication facts up to 12 x 12 by
the end of Year 4, including inverse calculation.

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

Key Skills for multiplication at Year 4

« Multiply 1 and 2 digit numbers by 10, 100 and 1000; to understand place value in decimal
numbers to 1dp.

« Know and recite all times tables up to 12 x 12; include multiplying by 0 (e.9. 5x0=0,7 x0
=0)orbyl(eg.5x1=5,3x1=1%).

o Multiply 1- digit numbers by 2-digit or 3-digit numbers using expanded column method.
 Multiply 2- digit numbers by 2-digit or 3-digit numbers using expanded column method.
« Find doubles to double 100 and beyond, using partitioning.

« Begin to double amounts of money.

« Use doubling as strategy for multiplying by 2, 4, 8.

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




Year 5 Multiply up to 4 digits by 1 or 2 digits.

4 4x7=28 )
When multiplying The 2 tens are

by one digit, the carried over to the
whole calculation e = ' next column and
should now take then added to the
place on one line. total of 4 x2 =8

(+2=10)
- J

Move onto mul‘rlplymg by a 2 digit number.

y | o 3 x 18 as calculated previously.

Put the magic zero in on the second row.

1x8=8and1x1=1

Add 54 to 180 to get your final answer of 234.
Move towards more complex numbers.

)23@ 36192

9! x
%o [_L(1234x6) 2_
.‘)_ U O (1234 x 10)

974k

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

Key Skills for multiplication at Year 5

« Know and recite all times tables including division facts.

« Multiply numbers up to 4 digits by 1 or 2 digit numbers using column
multiplication.

- Identify multiples and factors using knowledge of multiplication tables up to
12 x 12.

- Scale up or down by a factor of 2, 5 or 10.

« Multiply integers and decimals by 10, 100, 1000.

«Recognise and use squares and cubes and their notations.




Year 6 Compact multiplication, as in year 5, and multiply
decimals with up to 2 decimal places by a single digit.

- J|* |19 A

Remind children
Line up the

that the single : .
digit belongs in % 8 , decimal points in
the units column. the question and

2 5 , 5 2 the answer.
- B | 1 7

Use this method for money and measures.
Children should:

«Use rounding and place value to make approximations before
calculating and use these to check validity of answers.

J

«Use (see Y5) to multiply numbers with
4 digits by a single digit: to multiply money and measures; to
multiply decimals up to 2 decimal places by a single digit.

«Use to multiply numbers with 4 digits
by a 2-digit number.

Key vocabulary groups of, lots of, times, array, altogether, multiply, count,
multiplied by, repeated addition, column, row, sets of, equal groups, times as
big as, once, twice, three times..., partition, compact method, multiple,
product, tens, units, value, inverse, square, factor, integer, decimal,

‘carry’, tenths, hundredths, decimal

Key Skills for multiplication at Year 6

« Recall multiplication facts up to 12 x 12

« Use compact multiplication o multiply a 1-digit number by a number with up to 4 digits
« Use compact multiplication o multiply a 2-digit by a number with up to 4 digits

« Use compact multiplication o multiply a 1-digit number by a number with one or two
decimal places, including amounts of money.

 Multiply fractions and mixed numbers by whole numbers.

 Multiply fractions by proper fractions.

« Use percentages for comparison and calculate simple percentages.

o Estimate answers using rounding and approximation.




Year 1 Group and share small quantities

Using objects, diagrams and pictorial representations to solve
problems involving both and

Grouping: Children should solve a division problem
within a context.

— _ e.g.3 children share 12 sweets. How
’ many does each child get?

Sharing: ‘
> Can they solve this and write a division
4 4 4 statement e.g. 12 sweets shared
between 3 children gives 3 each.
Pupils should:

e Use lots of practical apparatus, arrays and picture representations
e 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).
e Beable to count in multiples of 2s, 5s and 10s
e Find half of a group of objects by sharing into 2 equal groups

Key vocabulary

Key Skills for division at Year 1

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

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

e They make connections between arrays, number patterns and counting in
twos, fives and tens.



Year 2 6Group and share using the - and = signs
Use objects, arrays, pictorial representations and grouping

2 | This represents 12 + 3, posed as R
AH’OYSZ O | O how many groups of 3 are in 122
. . Pupils should also show that the
same array can represent 12 « 4 =

3 if grouped horizontally

\ 2+=3=4 /
Know and understand sharing and grouping

6 sweets shared between 3 B3 éﬁ 8 &
people, how many do each 8z 283 2 €
get?

Grouping and using a number line

-3

k7

Group from zero in equal jumps to  TTIi i i e an
find 'how many groups of _in _?'

Pose 12-3 as

"How many

000 000 000 000 groups of 3 are

there in 122"

Use bead strings to make link to 12:3=4
number line.

Key vocabular'y share, share equally, one each, two each..., group, equal groups of, lots
of, array,

Key Skills for division at Year 2

e Count in steps of 2,3 and 5 from O

e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication
tables, including recognising odd and even numbers

e Calculate mathematical statements for multiplication and division within the
multiplication tables and write them using the x, - and = signs

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

e Solve problems involving multiplication and division, using materials, arrays, repeated
addition, mental methods, and multiplication and division facts, including problems in
confexts.



Year 3 Divide 2-digit numbers by a single digit

Use a number line and count up to reach the target number.

Example without remainder
40=5 3+9+5+5+5+3+3+3 =8fives
Ask'Howmany5sin40?” /Y Y Y Y Y Y Y

0 5 10 15 20 25 30 35 40
Exampie with remainder
38=6

h+6+6+6 +,(i\+f6\;,2 = 6 sixes with a remainder of 2
YN N Y \
0 6 12 18 24 30 36 38

For larger numbers, when it becomes inefficient to count in single
multiples, bigger jumps can be recorded using known facts.

Example wath remander
158 = 7 70 70 14 R4 Add up the
- T D TR /\\Y'\ Jjumps to
(10 YV 10 Y 2 \_ establish that the
0 70 140 154 158

answeris22r4

Progress to using the 'bus stop’ method with ‘friendly’ numbers (no
carrying between columns required.

I L
3 Increase the difficulty by
L’ introducing carrying between

. columns and remainders in the

2 E answer.

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,

Key Skills for division at Year 3

o Recall and use division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables.

« Write and calculate mathematical statements for division using the multiplication tables
that they know, including for two-digit numbers divided by one digit.

« Solve problems, in context and including missing number problems, involving division.

« Pupils develop efficient mental methods, for example using 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 =20and 20 =
60 = 3).

« Pupils develop reliable written methods for division, starting with calculations of 2- digit
numbers by 1-digit numbers using an empty number line.

« Halve even numbers up to 50 and multiples of ten to 100.

o Perform divisions within the tables including those with remainders, e.g. 38 + 5.



Year 4 Divide up to 3-digit numbers by a single
digit.

Short division: Initially limit numbers to NO remainders in the
answer OR carried (each digit must be a multiple of the divisor).

3 z Remind children of correct place value: that
96 is equal to 90 and 6. Use Dienes to

R

Move on to short division with remainders.

A zero helps to O 4 ? l' 2

show that no Remember to

sixes were able 5 | 2 28-14 include the

to fit into 2. remainder in the
answer.

Remainders carried within the sum
should sit on the shoulder of the
next number. Emphasise that it is
now ‘how many 6’s fit into 447’

Key vocabular'y share, share equally, one each, two each..., group, equal groups of, lots
of, array, divide, divided by, divided into, division, grouping, humber line, left, left over,
inverse, short division, ‘carry’, remainder, multiple,

Key Skills for division at Year 4

« Use a written method to divide a 2-digit or a 3-digit number by a single-digit number.

« Give remainders as whole numbers.

« 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 and
working with increasingly harder numbers. This should include correspondence questions
such as three cakes shared eauallv between 10 children.



Year 5 Divide up to 4 digits by a single digit <
or = to 12,

Short division including remainder answers. Please refer to Y4
or Y3 if necessary to ensure children are confident in the
steps towards short division.

0161613~ |5 Division should be given in a real life
52 50* context, including using money and
8) 23 CT measures, so that pupils know to

round the answer up or down.
Answers could also be given as

The answer could be . . .
remainders, decimals or fractions.

expressed as 663
remainder 5 or 663 and 4 712

5/8 or as a decimal. 6 W

BUT ensure children have a secure
understanding of what they are doing and are
secure they might shorten their able to use their knowledge of related facts
dialogue to: to either make a rough estimate first or have
"How many 6s in 282" an idea about whether their final answer is
"4 remainder 4" reasonable or not.

"How many 6s in 442"
*7 remainder 2"

Once children's understanding of
this method is

Key vocabular'y share, share equally, one each, two each..., group, equal groups of, lots
of, array, divide, divided by, divided into, division, grouping, humber line, left, left over,
inverse, short division, ‘carry', remainder, multiple, divisible by, factor

Key Skills for division at Year 5

e Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

e 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
numbers.

* Solve problems involving multiplication and division where larger numbers are decomposed into their factors.
e 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.

e 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.

e Use multiplication and division as inverses. 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).



Year 6 Divide 4-digit numbers by single and 2-digit

numbers (including decimals).
Short division (for dividing by a single digit)

Children should continue to use short division with
[ 12: ] 12{5

D' % A remainders.
)6l 94'7-0°0%

They need to learn how o express an answer as a
remainder, a fraction or as a decimal as in in this

example.
Introduce for dividing by 2 digits.
Write out your & 3475 Begin by writing out the first 6 numbers of the
25 times table 25 /:' 96894 times fable of the divisor (in this case 25). Then
up to 6 x 25: _75 T see how many 25s fit into the first digit of the
25 divided (the number you are dividing, in this case
50 118 86894). This is 0, so move onto how many 25s fit
75 -100 into 86. This is 3, so write the 3 above the
igg 189 dividend and then subtract 75 (our 3x25) from
150 175 86 and write the answer, 11, below. Bring the
Of course, 25s = next digit from the divided down (8) and put it
are fairly easy, 134\4 next to the 11, making 118, and then repeat the
but not all 125 process until you have reached the end of the

numbers are so

S dividend. If you end up with a remainder,
straightforward! 19

remember that it is part of the answer!

Key vocabulary As previously, &

Key Skills for division at Year 6

« 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.

o 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.



