Mathematics Calculation Policy 2021-22

Summary
This calculation policy has been devised to support all staff at Stepping Stones School in understanding the expectations of the National Curriculum. It will
ensure a whole school understanding of when a child should learn new calculation concepts in alignment with their mathematical development.

Principles
e At Stepping Stones we are focused on developing proficiency with the expected formal written methods for the end of Year 6. The progression guidance
for each operation (detailed in this policy) is designed to flow into these expected methods.

e We acknowledge that our children come from a variety of schools and, as such, upon entering our school, discussions will be held with the pupils and/or
their mainstream schools to ascertain the calculation methods they have been taught/are confident using.

e This policy provides examples of a variety of mental and written calculation methods for each operation. These methods are drawn from the AET
Mathematics Calculation Policy (credit to Academies Enterprise Trust) and the Lancashire Calculations Policy.

e There is an extended version of the Lancashire Calculations Policy for each operation on our school server to be accessed for further support/
clarification/exemplars. This should be used alongside the LAPs document.

e This policy suggests specific practical equipment and approaches for each year group to support our pupils in developing the conceptual understanding
that will enable them to move more rapidly and efficiently towards the formal written methods expected.

e Many of our children are working below or significantly below their age related expectations. Children will be taught and supported in using the calculation
methods for the age related expectations year group they are currently working within and not their chronological age year group. Through this
differentiated approach teachers will be able to use methods and materials from earlier year groups to bridge any gaps in a child’s understanding.

e The ‘Written Methods’, ‘With jottings ... or in your head’ and ‘Just know it’ sections list the National Curriculum expectations for each year group for
calculation.

e The ‘Foundations’ section for each year group highlights the skills and knowledge that should be addressed on a regular basis within this year group to
ensure that children have the necessary fluency to address the new approaches required.



Addition

Read, write and interpret
mathematical statements involving
addition (+), subtraction (-) and

Add and subtract two two-digit
numbers using concrete objects,
pictorial representations

Add and subtract numbers with up
to three digits, using formal written
methods of columnar addition and

Add and subtract numbers with up to 4
digits using the formal written methods
of columnar addition where appropriate

Add and subtract whole numbers
with more than 4 digits, including
using formal written methods

Solve addition and
subtraction multi-step
problems in contexts,

Written equals (=) signs progressing to formal written subtraction (columnar addition and deciding which operations
methods 423 2458 subtraction) 23454 and methods to use and
Methods 46 +_88 * 596 +_596 why
+27 511 3054 —
7 3 11 111 2 4 0 5 0
. — 111
Number bonds Number track / Number line — jumps of 1 Number line: 264 + 158 efficient jumps Place Value Counters 2458 + 596 Set out the calculation 23454
S— then efficient jumps using number bonds +100 PR 5 o | | o In columns. +_596
(YXXX m) 18+5=23 , m Show 2458 and 59¢ 7 |
204 andiiiadiy. I Find the sum of the ones.
(X XN X} ) 4 ones + 6 ones = 10 ones 23454
(Ten frame) Numicon 46 +27 =73 Countin tens then bridge. 40+80=120using4 +8 =12 (or 1ten and 0 ones) +_596
+lo +to +32 So 400 + 800 = 1200 — - so record 0 in the ones and T 0
e | 1 below the line in the tens.
Use bonds of 10 to calculate bonds of 20 =
HCElSe,. e TOTIS 243 + 198 s L5 | Combine the 1s.
m m by +200 then -2 Exchange ten 1s Find the sum of the tens.
Valalalsle iz ool (Round and adjust) for a 10 counter. 5tens + 9 tens + 1 ten 23454
Count all 25 +29 by + 30 then - an @y o an = =15 tens (or 1 hundred +_596
(Round and adjust) = 3@"’ o= Pairs that make 100 and 5 tens) so record a - 50
: ikl e 5 23 +77 5in the tens and 1 below :
comcoun S| ——
conceptual | counton Place val ters, 100s, 10s, 1 Exeancaon To: Find th f the hundred
. ” ] ace value counters, s, 10s, 1s Exchange ten 10s ind the sum of the hundreds.  , ;,5,
understanding Pamt;on and recorzblne A0+ 13 =73 264 + 158 for a 100 counter. 4 hundreds + 5 hundreds + 596
L10s 1s + 1 hundred = 10 hundreds 050
(or 1 thousand and 111
Count on, on number track, in 1s o 0 hundreds) so record a
Combine the 100s. .. 0 in the hundreds and a
Exchange ten 100s 1 in the thousands.
718 [(8)[10] 1 [12]13 16 for a 1000 counter ~ *; »
Find the sum of the thousands. 23454
0 3 thousands + 1 thousand +_596
== Read final answer e 1 1065 |10 g = 4 thousands so record a _ 4050
24 +10 = \ ’ -' Three thousand anc®, s * 4 in the thousands column. 111
. - fifty-four.
:18 _ 54— 22 Find the sum of the ten thousan 2 35“32
) (Also with £, 10p and 1p) There are only 2 ten thousands *
d A 24050
so record a 2 in the final column=
Solve one-step problems that Add and subtract numbers using Add and subtract numbers Solve addition and subtraction two-step | Add and subtract numbers Perform mental calculations,
. ) involve addition and subtraction, concrete objects, pictorial mentally, including: problems in contexts, deciding which mentally with increasingly large including with mixed
With jottings using concrete objects and pictorial representations, and mentally, *  athree-digit number and ones | operations and methods to use and numbers operations and large

... Orin your
head

representations, and missing
number problems suchas 7= -9

including:

*  atwo-digit number and ones

*  atwo-digit number and tens

*  two two-digit numbers

*  adding three one-digit
numbers

*  athree-digit number and tens
*  athree-digit number and
hundreds

why

numbers

Just know it!

Represent & use number bonds and
related subtraction facts within 20
Add and subtract one-digit and two-
digit numbers to 20, including zero

Recall and use addition and
subtraction facts to 20 fluently, and
derive and use related facts up to
100

Year 1 2 3 4 5 6
10 more . . . Add multiples of 10s, 100s, 1000s,
1 more Number bonds: 20, 12, 13 Add multiples of 10, 100 Add multiples of 10s , 100s, 1000s Add multiples of 10s, 100s, 1000s, tenths, tenths, hundredths
. Number bonds: 14,15 Add single digit bridging through A=A - Fluency of 2 digit + 2 digit including with Fluency of 2 digit + 2 digit
ety PR &), @ Add 1 digit to 2 digit by bridging. boundaries ARy G B Gl > Bl decimals including with decimals
Largest numbel.'flrst. Partition second number, add tens then Partition secpnd number to add Partlt|op secor}d number to add PO T W el DT Mo e
Number bonds: 7, 8 ones Pairs of 100 Decimal pairs of 10 and 1
Foundations Add 10. Add 10 and multiples. Ulss (eer GlanlbEs (@ aal) Ul (ieer dlenlbEs (@ aatd Use number facts, bridging and place Use number facts, bridging and

Number bonds: 9, 10

Number bonds: 16 and 17

value

place value

Ten plus ones.
Doubles up to 10

Doubles up to 20 and multiples of 5
Add near multiples of 10.

Add near multiples of 10 and 100 by
rounding and adjusting

Adjust both numbers before adding
Add near multiples

Adjust numbers to add

Adjust numbers to add

Use number bonds of 10 to derive bonds
of 11

Number bonds: 18, 19
Partition and recombine

Partition and recombine

Partition and recombine

Partition and recombine

Partition and recombine




Ition

Written Addi

Stage 1 - EYFS

20«\35&- 30.«43 G and 2.
("-l_-o,', ) A a",-\ 0:3‘\
Oondf  1and( Gand )

Children are taught that addition is the combining of two or
more amounts. They begin by counting all of the items in the
groups, then move on to counting on from the largest
amount. Children are encouraged to develop a mental image
of the size of numbers. They learn to think about addition as
combining amounts in practical, real life situations.

They begin to record addition number sentences such as

2+ 4=6and8=3+5and3+2+4=9

Stage 2 —Year 1
Children move on to using Base 10 equipment to support
their developing understanding of addition.

11+5=16

11 cubes are lined up (1 ten and 1 unit/one).
5 cubes are added to the line of 11 giving a total of 16.

| L]

| L]

If possible, use two different colours of base 10 equipment so
that the initial amounts can still be seen.

Stage 3 — Year 2

Children continue to use the Base 10 equipment to support
their calculations, including exchanging 10 units/ones for 1
ten when the total of the units/ones is 10 or more. They will
record their own drawings of the Base 10 equipment, using
lines for 10 rods and dots for the unit blocks.

34+23="7 ®

. ° °
The units/ones are added o® e o
first4+3=7
The tens are added next
30+20=50

Both answers are put
together 50 + 7 = 57

VA

28+36="7

The units/ones are added
first

8 + 6 = 14 with ten
units/ones exchanged
for 1 ten. ‘
Aring is put around the 1
units/ones not 7
exchanged - this is the
units part of the answer. The tens are then added, including
the exchanged ten, to complete the sum.

exchanged 10

ionin

Progress

Stage 4 —Year 3
65+ 27

Step | Step 2 Step 3

m o=y
/2 Y I

3

e Wl

Written method

Step | Step 2 Step 3

T U T U T U

6 5 6 5 6 5

+ 2 7 + 2 7 + 2 7
2 9 2

Stage 5 —Year 3-6

625 367 321 £3.48

+ 48 + 85 + 7 + £0.78
673 452 + 48 £4.26
1 11 11

376
1

This is the final stage of the method, and should be continued
to be used for all written addition calculations.

The example top left would be ‘said” as follows:

5+ 8 =13, put 3 down and carry the 10

20 + 40 + 10 that was carried over = 70 (7 written in the tens
column)

600 + 0 = 600 (6 written in the hundreds column)

Children will be expected to use this method for adding
numbers with more than 3 digits, numbers involving decimals
and adding any number of amounts together.

Children should not be made to go onto the next stage
if:

1) they are not ready.
2) they are not confident.

Children should be encouraged to consider if a mental
calculation would be appropriate before using written
methods.




Subtraction

Read, write and interpret
mathematical statements involving
addition (+), subtraction (-) and

Add and subtract two two-digit
numbers using concrete objects,
pictorial representations

Add and subtract numbers with up
to three digits, using formal written
methods of columnar addition and

Add and subtract numbers with up to 4
digits using the formal written methods of
columnar addition where appropriate

Add and subtract whole numbers with
more than 4 digits, including using
formal written methods (columnar

Solve addition and
subtraction multi-step
problems in contexts,

Written equals (=) signs progressing to formal written subtraction 2 31 addition and subtraction) deciding which operations
b
methods o 1 BA4 :3;’1 and methods to use and
Methods 73 -187 2844 why
-46 157 -_187
27 2157
Number bonds Number track / Number line — jumps of 1 Taking away and exchanging, 344 — 187 Taking away and exchanging, 2344 — 187 Set out the calculation in columns ;3,44
y then efficient jumps using number bonds Place value counters Place value counters . 1187
000 L] , , 23-5=18 L - The 1s column: four subtract sever.
[ X' (X J , MIIIIIID—(I” ‘Where’s the one 1603 oo I Where’s the one hundred oo o i 4B | Because seven is greater
Ten f Diff bet hundred and o | ee | 0@ % > :3 e than four, exchange a 10 for 31
(Ten frame) ! ere;]ce de1 (\;veen eighty and 4 8% | 88 | andeighty- seven? ten 1s. So there are now 2344
an Using a number line, 73 — 46 = 26 seven? - three 10s and fourteen 1s. 1187
) B . Exchangea 10 forten1s o~ | 122 T g r
Glessthan 10is 4 Exchange tocreate — | o9 | @8 to create two thousand, %> 8.\_ 33 Fourteen 1s subtract seven 1s 5 i i g‘;
thirty and fourteen. ~-89%98 | and fourteen. makes seven 1s — record this.
Now take away the ! —
Difference between 73 — 58 by counting ‘seven’ _100s | 1o u Now take away CNER) The 10s column: three subtract eight.
Count out, then count how many are left. up, 58+ =73 o - oo ‘seven’. % Because eight is greater 2%
7-4 =3 —@,‘,Q'— ® than three, exchange a 100 for 52344
Developing -4 = ss 73 232 ten 10s. So there are now two - 1187
:> ) Exchange a 100 for ten o T T 100s and thirteen 10s. —
conceptual Taking away and exchanging, 73 — 46 Exchange to create twq hundred thirteen 10s to create two 0g[29 24
d d tens and seven PYS thousand, two hundred, N Thirteen 10s subtract eight 10s 52344
understan ing 105 | s Now take away ° thirteen tens and makes five 10s — record this. 1187
Count back on a 108 I o the ‘eighty’ seven 57
number track, then number line. ! —
15-6=9 e :> The 100s column: two subtract on 5 22;)3‘2
N Yo Now take away Now take away ‘eighty’ 100s subtract one 100
[AR (O RAR AL AR AR5 the ‘one makes one 100 — record this. 1187
‘Where’s the Exchange to hundred’ Now take away ‘one 251
. ) forty and six?’ create ‘sixty thirteen’ - o - hundred’ The 1000s column: two 1
E):;ﬁae:‘znsc e between &] | ) subtract one. Two 1000s 5 223; 4
® subtract one 1000 makes one
—-8= 2 1187
13 8_ = 32 m 1000 — record this.
8+_=13 10s | Is 1157
- There are no thousands The 10,000s column: there s
omy to take away. are only five 10000s with 52344
Twenty seven’ nothing to subtract. So record 1187
5. 51157
‘Now take away
the forty and six’
Solve one-step problems that Add and subtract numbers using Add and subtract numbers Solve addition and subtraction two-step Add and subtract numbers mentally Perform mental
With jottings involve addition and subtraction, concrete objects, pictorial mentally, including: problems in contexts, deciding which with increasingly large numbers calculations, including with
*

using concrete objects and pictorial
representations, and missing

representations, and mentally,
including:

a three-digit number and ones
*  athree-digit number and tens

operations and methods to use and why

mixed operations and large
numbers

orin your number problems suchas 7= -9 *  atwo-digit number and ones *  athree-digit number and
*  atwo-digit number and tens hundreds
head *  two two-digit numbers
*  adding three one-digit numbers
Represent and use number bonds Recall and use addition and
and related subtraction facts within subtraction facts to 20 fluently, and
Just know it! 20 derive and use related facts up to
Add and subtract one-digit and two- 100
digit numbers to 20, including zero
Year 1 2 3 4 5 6
10 less . . . Subtract multiples of 10s , 100s,
1 less Number bonds, subtraction: 20, 12, 13 Subtract multiples of 10 and 100 Subtract multiples of 10s , 100s, 1000s Subtract multiples of 10s, 100s, 1000s, tenths, 1000s, tenths, hundredihs
. Number bonds, subtraction: 14, 15 Subtract single digit by bridging through - L Fluency of 2 digit - 2 digit including with Fluency of 2 digit - 2 digit
NS (B s, SUlbiirilan: 8, @ Subtract 1 digit from 2 digit by bridging boundaries IFLiETes 7 2 gt sl et 2 Gl decimals including with decimals
" . o s Partition second number to
Count back Partition second number, count back in - Partition second number to subtract Partition second number to subtract
Number bonds, subtraction: 7, 8 10s then 1s Pt Sewelu] muiil I (o sl Decimal subtraction from 10 or 1 SulblE!
. Subtract 10. Subtract 10 and multiples of 10 R R P Use number facts bridging and
Foundations Number bonds, subtraction: 9, 10 Number bonds, subtraction: 16, 17 Difference between Difference between Difference between place value

Teens subtract 10.

Subtract near multiples of 10

Subtract near multiples of 10 and 100 by
rounding and adjusting

Subtract near multiples by rounding and
adjusting

Adjust numbers to subtract

Adjust numbers to subtract

Difference between

Difference between
Number bonds, subtraction: 18, 19

Difference between

Difference between

Difference between

Difference between




Stage 1 - EYFS
Children will subtract two numbers by taking one away from
the other and counting how many are left.

---------------

Children are encouraged to develop a mental image of the size
of numbers. They learn to think about subtraction as ‘take
away’ in practical, real life situations.

They begin to record subtraction number sentences such as 8

Stage 2 —Year 1

Children move on to using Base 10 equipment alongside a
number track to support their developing understanding of
subtraction.

13-4=7?

13 cubes are lined up.

4 cubes are removed from the end of the line leaving 9 left.
It is important that children keep track of how many have
been removed.

Stage 3 — Year 2

Children continue to use the Base 10 equipment to support
their calculations. They will record their own drawings of the
Base 10 equipment, using lines for 10 rods and dots for the

unit blocks. -

[ ]
39-17=7? ///’-:.
39 is drawn *% o

17 is crossed out
Aring is drawn around what is left
to give the answer giving 22

-5=3 / / Step |
c LIt iA444 .
-_g b:_. v el . Touch count and remove the number to be taken away. 37-19=" ..o *
O 1 (hefhra et LA B ae LS = 37 is drawn o
© A by a lefL
: ~ | " " " " ’\%j’m 9 units cannot be crossed out, so Ste‘g 2 °
2 e Y W aten is crossed out and exchanged ,® o
US, /‘ﬁ.“ \ C'(" K\:‘J (A Touch count to find the number that remains. for 10 ones which are in a line. o ® o E
\ T ) > ! - . .
c \lf I’ \W ‘.‘I‘}l a’{\l - e is written next to the exchanged ten. o0 s
2 Uy wde@ R (G e - g
= WL oo 4 Aring is drawn around what is left ) &
- R to give the answer 18 H
= : :
®
c :
— H
g Stage 4A —Year 3 Stage 4B —Year 3 Stage 5 —Year 4
‘» This stage involves exchange. /// This final stage is the compact method of
a ///// . // decomposition. The example shows how the 754
bhl.) 89 - > The calculation should be It is clear that there are not enough units -0 . same calculation would be carried out using the - 86
O .57 50 N / el as susbract 7 from 5 to subtract 6 from 1, so one of the tens > previous method and the final method.
— —— or 9 subtract 7. R -40 > 6
o 30 > 2=132 from the 70 is exchanged for 10 ones. Stage 4B
Children move from using the Base 10 method to expanded o ' //// el ,e{o N /50 5 14
vertical method, using base 10 notation and arrow cards. The initial number 71 is rearrar?ged as A > 6
Children learn to subtract the least significant digits first (start | €0 :?md 11 to make the calculation 60 > 11 600 > 60 S 8 - 668
with the numbers on the right and work from right to left). easier. -40 > 6
The answer to each individual subtraction is written 20 > 5= 25 | becomes
. 6141
underneath before these answers are recombined.
60 Stage 5 — Year 4-6 764
This would be recorded by the children }6 > 1 - 86
as: -40 > 6 668
20 > 5 =25 -

This is the final stage of the process and will continue to be
used with larger numbers and numbers involving decimals.




Multiplication

Calculate mathematical

Write and calculate

Multiply two-digit and

Multiply numbers up to 4

Multiply multi-digit numbers up

statements for multiplication and | mathematical statements for + three-digit numbers by 243 digits by a one- or two-digit 243 to 4 digits by a two-digit whole
Written division within the multiplication using the x tables they know a one-digit number X 6 number using a formal x36 number using the formal written
h tables and write them using the progressing to formal written using formal written 2058 written method, including 7290 method of long multiplication
multiplication (x), division (<) an methods. ayou ong multiplication for two- _—
Methods ltiplicati divisi d thod layout T | long multiplication for t 1458 5172
equals (=) signs digit numbers % X 38
155160
5 frogs on each lily pad If I know 10 x 8 = 80 then ... 43 x 6 by partitioning Grid method linked to formal written method 41376
2 frogs on each lily pad. 5x3=15 prp——
‘ X 40 3 W 200 a0 3 196536
6 30| 6000| 1200 90 7290 5172
! 1458 To multiply 5172 by 38 find the su
6{IE200 B B 37;; 5172x 30 & 5172 x 8. x38
S013x4=10x4+3x4
oo - - L3/x¢6 40 x 6 =240 ' 5172 x 30: This is the same as 5172 x 3
3x6= 18 If | know 4 x 6 then 0.4 x 6 is ten times smaller | X 10- Therefore, record a 0 in the 1s
-" 6 +"‘ b 43x6=258 0.4 x 0.6 is ten times smaller again. column to take care of the ‘ten times
bigger’ and begin to calculate 5182 x 3.
. If 1 know 4 x 6 = 24 5172 5172 5172 5172 5172
Developmg - the 40 x 60 is ten times bigger. x38 x38 x38 x38 x 38
cgnceptt:jafl 13 x 16 by paritioning 0 60 160 5160 155160
understandin .-
g ..MW“ w Build tables on counting stick 10 3 Then calculate §172 multiplied by 8 and
\ Build tables on counting stick record beneath:
SEEEEEEEEESE 3 aw
155160 155160 155160 155160
m Link to repeated addition - 6 - _76 1?76 4}376
+2 42 +2 e
g ‘(Y\, 109 +30+60+18 =.208 ) Finally add the 51;;
42 42 +2 SOHIREEETT Build tables on counting stick two parts together: X 30
SRR | OIOIOITI ] azare
B\ 2 3 s 41376
196536
1
Solve one-step problems Show that multiplication of two Write and calculate mathematical Use place value, known and derived Multiply and divide numbers mentally Perform mental calculations, including
involving multiplication and numbers can be done in any order statements for multiplication and facts to multiply and divide mentally, drawing upon known facts with mixed operations and large
With jottings division, by calculating the (commutative) and division of one division using the multiplication tables | including: multiplying by 0 and 1; Multiply and divide whole numbers and numbers

... Orin your
head ....

answer using concrete objects,
pictorial representations and
arrays with the support of the
teacher

number by another cannot

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

that they know, including for two-digit
numbers times one-digit numbers,
using mental methods

dividing by 1; multiplying together
three numbers

Recognise and use factor pairs and
commutativity in mental calculations

those involving decimals by 10, 100 and
1000

Identify multiples and factors, including
finding all factor pairs of a number, and
common factors of two numbers
establish whether a number up to 100 is
prime

Just know it!

Count in multiples of twos, fives
and tens

Recall and use x and + facts for the 2, 5
and 10 x tables, including recognising
odd and even numbers.

Recall and use x and + facts for the 3,
4 and 8 times tables.

Recall x and + facts for x tables up to
12 x12.

Recall prime numbers up to 19

know and use the vocabulary of prime
numbers, prime factors and composite
(non-prime) numbers

Recognise and use square numbers and
cube numbers, and the notation for
squared (?) and cubed (3)

Year 1 2 3 4 5 6
Foundations . . 4x, 8x tables 4x, 8x tables T
Count in 2s 2 x table Review 2x, 5x and 10x 10 times bigger 100, 1000 times bigger Multiplication facts up to 12 x 12
. 3x, 6x and 12x tables . .
Count in 10s 10 x table 4x table 3x, 6x and 12x tables Partition to multiply mentally

10, 100, 1000 times smaller

Doubles up to 10

Doubles up to 20 and multiples of 5

Double two digit numbers

Double larger numbers and decimals

Double larger numbers and decimals

Double larger numbers and decimals

Count in 5s

5 x table

8 x table

3x, 9x tables

3x, 9x tables

Multiplication facts up to 12 x 12

Double multiples of 10

Count in 3s

3 x table

11x, 7 x tables

11x, 7 x tables
Partition to multiply mentally

Partition to multiply mentally




Progression in Written Multiplication

Stage 1 - EYFS

Children are encouraged to develop a mental image of the
size of numbers. They learn to think about equal groups or
sets of objects in practical, real life situations.

They begin to record these situations using pictures.

A child’s jotting showing fingers on

¢ =N & each hand as a double.

/- A child’s jotting showing double

4 i / ) three as three cookies on each plate.
Y .

Stage 2 — Year 1 and Year 2

Children can then be introduced to the image of a
rectangular array, initially through real items such as egg
boxes, baking trays, ice cube trays, wrapping paper etc. and
using these to show that counting up in equal groups can be
a quicker way of finding a total.

Children understand that multiplication is repeated addition
and that can be done by counting in equal steps/groups.

® 0o ©OQ
o° o ““o ©

oo 0OJ0OOJOOJOOJOOJ

Children also understand that 3 x 5 is the same as 5 x 3

OO0
OO0
O OO 5+5+5:z15

Stage 3 —Year 3
Children continue to use arrays and create their own to
represent multiplication calculations

00000000
00000000
OOO0O0O00O

3x8=8+8+8=24

3x8=8+8+8=24

Stage 4 — Year 3

Children will continue to use arrays to lead into the grid
method of multiplication.

14x6

The 14 is partitioned (split) into 10 and 4.

The answer to 6 x 10 is found = 60

The answer to 6 x 4 is found = 24

The two answers are added together 60 + 24 = 84

X 10 : 4
00/0]0/0(00[00]0/0[0[0[0)
0/0/0/0,0,0/00.0/0.00.00
6 QOO0 OOOQO%%O 0 + 2
0/0/0/0,0/0/00.0/0.00.00 84
0/0/0/0/00.0/0/0/0.0000,
0/0/0/0/0/00/6/0/0,0/000,

x 10 4

(6x10)+(6x4)

60 24

Stage 5-Year 3 and 4

In this stage, the array is removed and children use the grid
method. This is an important step in retaining children’s
understanding of multiplication.

23x8
x 20 3
8 [160] 24 160
+_ 24
184
346x9
x 300 40 6
9 2700
+ 360
+ 54
3114

Year 5 and 6 examples

The grid method can be used for multiplying any
numbers, including long multiplication and
multiplication involving decimals.

492x3
x 4 09 002
3 [12 27 [0.06 | 12
v 27
+_0.06
14.76
72 x 38
X 70 2
30 |2100]| 60 2100
8 | 560 16 + 560
+ 60
+ 16




Progression in Written Multiplication

Stage 6 — Year 5
The grid method should then be taken into an
expanded vertical layout.

368x 6
1800
x 300 60 8| 360
+
6 | 800 360 48 _ﬂ%g‘

ThHTU
368
X [
48 (8x6)
36 0 (60x6)
+1 80 0 (300x6)
2208

Stage 7 — Year 5 and 6

The expanded method should then be taken into the

compact vertical method.

The place value columns are still labelled to ensure

children understand the value of each digit in the
original number and the answer.

ThHTU ThHTU

368 368
% 6 ﬁ

48 (8x6)
36 0 (60x6)

+1 800 (300x6)
20 8

X 6
2208
4 4

I
2

Children should not be made to go onto the next stage if:

1) they are not ready.
2) they are not confident.

Children should be encouraged to consider if a mental calculation would be appropriate before using written

methods.

Stage 8 - Year 5and 6

The vertical method for long multiplication builds on
children being efficient when using grid method.
Mental addition of the top and bottom rows separately
will help children identify these answers in the vertical
method.

X 600 90 3
20 12000 1800 60| = 13860
4 2400 360 12|= 2772 +

16 632

Again the place value columns are labelled to support
children in understanding the value of the digits in the
original numbers and in the answer.

As with other calculations,

Step | .
TThThHTU sjcar"c YVIth th.e 'Ieast ‘
69 3 significant digit, which
x 24 means we are doing the
27 7 2 (693 x4) equivalent of the bottom
T 4

row of the grid method
from right to left.
Carried digits are crossed out to avoid confusion as the
method continues.

Step 2

TThThH The next step is multiplying
6

TU

93 by the multiple of 10. This
_x 24 is equivalent to the top row
72 (693x4) of the grid method.

60 (693x20) Therefore, if the answer
has 2 digits, this is simply
Step 3 put in the correct place.
Whereas if the answer has
3 digits, the TU digits are
put into the answer and the
H digit is carried into this
column.

(693 x 4)
(693 x 20)

The final step is to add the
two answers together.




Count in 2s, 5s and 10s 2 x, 5xand 10 x tables

6 x table or review others

6x, 12 x tables

6x, 12 x tables

Double larger numbers and decimals

Division

Calculate mathematical

Write and calculate mathematical

Divide numbers up to

Divide numbers up to 4-digits by

statements for multiplication and | statements for + using the x 4 digits by a one-digit 194+ 6 a two-digit whole number using
division within the multiplication tables they know progressing to number using the the formal written method of
Written tables and write them using the formal written methods. formal written 3 2 | shortdivision where appropriate
multiplication (x), division (+) and method of short 6| 1912 for the context
Methods equals (=) signs division and interpret Known multiplication facts:
remainders 192 +6 564+13 13,26 35 22,65, -
10x13=130,20x13=260 ...
appropriately for the =32 43r5
context 13 |5 644
6 =2 = 3 by sharing into 2 groups and by 15 + 3 =5in each group (sharing) Grouping using partitioning Grouping using partitioning 192 + 6 using place value counters to
grabbing groups of 2 43 + 3 1fl know 10 x 3 “ . 196 < 6 Iflknow 3 x6 ... then 30 x 6... support writ:n methowd i 564 -13=43r5=43
Pl fJ—r' - :
2 29 %3 (19 64 g \ L] Divide numbers up to 4 digits by
Exchange one a two-digit whole number using
Link to fractions ‘Chunking up’ on a number line 100 forten 105 the forn.'la.l written. method of
Ry -2 | 196+6 =32r4 long division, and interpret
15+ 3 = 5 groups of 3 (grouping) By : +"ﬁ 1o tens i N ) rema!nders as whple number
i e remainders, fractions, or by
Developing m 2 - groups of6 !g!. 2 rounding, as appropriate for the
conceptua] 1022=5 Use language of division linked to tables Use language of division linked to tables. i: i ‘ context
understanding e @ OIOTTTTTITTT] IR | soowswonesxs 564+13 _43.38.
1 2| 31T | G o exchange remaining 10 for ten 1s 13 | 564.00..
- | = 529
ee=o0-00- ‘d
Use language of division linked to tables ‘ - _9
rownmanyzsr ., | T T TTT] 50
e N S0 192 + 6=32 - ﬁ
B\ 2 3 4 S iy How many 2s? 110
+2 " fi +2 _ l 0 4
° A 2 3 & S 6
=43r5=43 =43.4 (to 1dp)
Solve one-step problems involving Show that multiplication of two Write and calculate mathematical Use place value, known and derived Multiply and divide numbers mentally Perform mental calculations, including
multiplication and division, by numbers can be done in any order statements for multiplication and facts to multiply and divide mentally, drawing upon known facts with mixed operations and large
With jottings calculating the answer using concrete (commutative) and division of one division using the multiplication tables including: multiplying by 0 and 1; Multiply and divide whole numbers numbers

... Orin your
head ....

objects, pictorial representations and
arrays with the support of the teacher

number by another cannot

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

that they know, including for two-digit
numbers times one-digit numbers,
using mental methods

dividing by 1; multiplying together
three numbers

Recognise and use factor pairs and
commutativity in mental calculations

and those involving decimals by 10,
100 and 1000

Just know it!

Recall and use x and + facts for the 2,
5 and 10 x tables, including
recognising odd and even numbers.

Count in multiples of twos, fives and
tens

Recall and use x and + facts for the 3,
4 and 8 times tables

Recall x and + facts for x tables up to
12 x 12.

Recall prime numbers up to 19

know and use the vocabulary of prime
numbers, prime factors and composite
(non-prime) numbers

Year 1 2 3 4 5 6

. A Review division facts (2x, 5x, 10x Division facts (4x, 8x tables) Division facts (4x, 8x tables) A

Count back in 2s Division facts (2 x table) - 10 times smaller 100, 1000 times smaller Division facts (up to 12 x 12)
. o o o Division facts (3x, 6 x, 12x tables) . -

Count back in 10s Division facts (10 x table) Division facts (4 x table) Division facts (3x, 6 x, 12x tables) . L Partition to divide mentally

Partition to divide mentally
Halves up to 10 Halves up to 20 Halve two digit numbers Halve larger numbers and decimals Halve larger numbers and decimals Halve larger numbers and decimals

. o o o Division facts (3x, 9x tables) o

Count back in 5s Division facts (5 x table) Division facts (8 x table) Division facts (3x, 9x tables) 100, 1000 times smaller Division facts (up to 12 x 12)

Foundations Review division facts (11x, 7x tables)

Halve multiples of 10 Count back in 3s

Division facts (3 x table)

Division facts (11x, 7x tables)

Partition decimals to divide mentally

Partition to divide mentally

Review division facts (2x, 5x, 10x

? 55? 10s?
How many 2s? 5s? 10s? table)

Division facts (6 x table) or review
others

Division facts (6x, 12x tables)

Review division facts (6x, 12x tables)
Halve larger numbers and decimals

Halve larger numbers and decimals




ion in Written Division

Progress

Stage 1 - EYFS

Children are encouraged to develop a mental image of the
number system in their heads to use for calculation. They
should experience practical calculation opportunities
involving equal groups and equal sharing.

They may develop ways of recording calculations using
pictures. ST

A child’s jotting showing halving six

spots between two sides of a ladybird.

N AN
A child’s jotting
showing how they shared the apples at
Iy snack time between two groups.
~ VO

Stage 2 —Year 1

Children explore practical contexts where they share
equally and group equally. 6 +2 =7

Equal sharing (6 shared equally between 2)

;! ‘-,4 kz "5‘ Az —;5, Az —;5, ;! "5, ;! "-,,

<Y/
S

Equal grouping (How many groups of 2 are there in 6?)

6 football stickers are

shared equally between 2
people, how many do they
each get? Children may
solve this by using a ‘one

for you, one for me’

strategy until all of the
stickers have been given out.

There are 6 football stickers, how many people can have

2 stickers —— Y
& &) (& &)

Stage 3 — Year 2

Children continue to use practical equipment to represent
division calculations as grouping (repeated subtraction)
and use jottings to support their calculation.

12 +3 =7 Children begin to read this calculation as,
‘How many groups of 3 are there in 127’

eJe]elelele)jelele) elele)

At this stage, children will also be introduced to division
calculations that result in remainders.

13 + 4 =3 remainder 1

OOOJTOOO0I0OOJO

Stage 4 —Year 3
43+ 8
(e]e]e]e]e]e]e]e olelololo)o]e]e olelelelo]o]o]e olelelelelo]o]e olelelelelolole) o]e]e)

43 + 8 =5 remainder 3

At this stage, children also learn if the remainder should be
rounded up or down e.g. 62 + 8 = 7 remainder 6

I have 62p. Sweets are 8p each. How many can | buy?
Answer: 7 (the remaining 6p is not enough for another sweet)
Apples are packed into boxes of 8. There are 62 apples. How
many boxes do | need?

Answer: 8 (the remaining 6 apples still need to be placed into
a box)

each?

Stage5-Year3and 4

The previous method of repeated subtraction on a
number line is continued, but using a vertical number
line alongside practical equipment.

The repeated subtraction is made more efficient by
subtracting ‘chunks’ of the divisor.

48 & 48
-48

10 groups
10 groups

2 groups

2 groups

Stage 6 — Year 4

This is the ‘chunking” method of division in which children
use key facts of the multiplication tables of the divisor.
72+3

24
3T o3| |
30 2x 6 Children should write
) 5x 15 key facts in a menu
- 30 10x 30 box. This will help
1 them in identifying
-6 the largest group
T they can subtract in
-6 one chunk.
0
Answer: 24




Progression in Written Division

Stage 7 —Year 5

During this stage children should become more efficient when using the chunking
method by not having any subtraction steps that repeat a previous step. For
example, when performing 196 + 6 an initial subtraction of 60 (10 x 6) and two
further subtractions of 60 (10 x 6 each) should be changed to a single subtraction

of 180 (30 x 6).
196+ 6
32r4
6) 196
-_180

Answer :

Ix 6
2x 12
4 24
5x 30
10x 60
20x 120

32 remainder4 or 32r4

The key facts in the
menu box should be

extended toinclude 4x
and 20x.

Stage 7 continued — Year 6

972 + 36
27
36) 972
-_720
252
-_252
0

Answer :

27

Children should not be made to go onto the next stage if:

1) they are not ready.
2) they are not confident.

Children should be encouraged to consider if a mental calculation would be appropriate before using written methods.




