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Maths Calculation Policy

/ Intent \

Pupils having an appreciation of number and number operations, which enable mental
calculations and written procedures to be performed efficiently, fluently and
accurately is key to children being successful in mathematics.

We aim for all children to be:
« able to recall quickly and accurately basic number facts (e.g. number bonds,
multiplication and division facts)
« fluent in applying quick, efficient mental and written methods of calculation.

- /
/ Implementation \

+ Before doing a calculation, all teachers and pupils look at a calculation and ask
themselves 'What do I notice? ‘and ‘Can I do this in my head, with jottings or do
I need to use a written method?’

+ All teachers use concrete and pictorial representations to teach conceptual
understanding of mental and written calculation methods

+ Drove's Mathematics Curriculum prioritises time for developing conceptual
understanding of calculation methods and learning facts in daily Maths lessons
and Maths on Track (MoT) sessions allow time for deliberate practice of
calculation methods and recalling facts.

o /
4 Tpect )

+ All feachers are confident and skilled to teach mental methods (in your head or
with jottings) and written calculation methods

« All children have a secure understanding of mental and written methods of
calculation suitable for their stage of learning.

+ All children choose appropriate calculation methods depending on the numbers.

+ All children can recall, understand and make connections by using facts suitable
for their stage of learning.
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Appendix 1 - Age Related Expectations

Mental and Written Methods (Addition and Subtraction)

Year

1

2

3

4

5

6

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

Solve one-step problems
that involve addition and
subtraction, using concrete

Add and subtract two
two-digit numbers using
concrete objects, pictorial
representations
progressing to formal
written methods

Add and subtract
numbers using concrete
objects, pictorial

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

Add and subtract
numbers mentally,

formal written
methods of

signs

Add and subtract
numbers with up to
4 digits using the

columnar addition
where appropriate

Solve addition and

Add and subtract
more than 4 digits,
written methods
(columnar addition

and subtraction)

Add and subtract
numbers mentally

whole numbers with

including using formal

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

Perform mental
calculations,

objects and pictorial representations, and including: subtraction two- with increasingly including with mixed
representations, and mentally, including: *  athree-digit step problems in large numbers operations and large
missing number problems *  atwo-digit number number and contexts, deciding numbers
suchas7=0-9 and ones ones which operations

*  atwo-digit number *  athree-digit and methods to use

and tens number and and why
*  two two-digit tens
numbers a three-digit number
adding three one-digit and hundreds
numbers
Mental and Written Methods (Multiplication and Division)
Year
1 2 3 4 5 6
Solve one-step problems Calculate mathematical Write and calculate Multiply two- Multiply numbers up Multiply multi-digit
involving multiplication statements for mathematical statements digit and to 4 digits by a one- or numbers up to 4 digits by
and division, by multiplication and for + using the x tables three-digit two-digit number a two-digit whole number
calculating the answer division within the they know progressing to numbers by a using a formal written using the formal written
using concrete objects, multiplication tables and formal written methods. one-digit method, including method of long
pictorial representations write them using the number using long multiplication for multiplication
and arrays with the multiplication (x), Write and calculate formal two-digit numbers
support of the teacher division (+) and equals mathematical statements written Divide numbers up to 4-
(=) signs for multiplication and layout Divide numbers up to digits by a two-digit whole

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, mental
methods, and
multiplication and
division facts, including
problems in contexts

division using the
multiplication tables that
they know, including for
two-digit numbers times
one-digit numbers, using
mental methods

Use place value, known
and derived facts to
multiply and divide
mentally, including:
multiplying by 0 and 1;
dividing by 1; multiplying
together three numbers
Recognise and use factor
pairs and commutativity
in mental calculations

4 digits by a one-digit
number using the
formal written
method of short
division and interpret
remainders
appropriately for the
context

Multiply and divide
numbers mentally
drawing upon known
facts

Multiply and divide
whole numbers and
those involving
decimals by 10, 100
and 1000

number using the formal
written method of short
division where
appropriate for the
context

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

Perform mental
calculations, including
with mixed operations
and large numbers

Mental and Written Methods (Number Facts)

Year
1 2 3 4 5 6
Represent & use Recall and use addition and Recall and use x Recall x and + Recall prime numbers up to Recall x and + facts for
number bonds and subtraction facts to 20 and =+ facts for facts for x 19 x tables up to 12 x 12
related subtraction fluently, and derive and use the 3,4 and 8 tables up to Know and use the vocabulary and use to find other
facts within 20 related facts up to 100 times tables. 12 x12. of prime numbers, prime related facts

Add and subtract one-
digit and two-digit
numbers to 20,
including zero

Recall and use x and =+ facts for

the 2, 5 and 10 x tables,
including recognising odd and
even numbers.

factors and composite (non-
prime) numbers

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




Appendix 2 — Mental Methods and Jottings

Year 1

3+7

3+7
Use known addition facts
to derive subtraction facts

q-7
Find the difference between
two numbers
91 2 more than 7

Count in ones
1,23456,789,101112

328882

+4 +4 +

01 283456 7849101112

4+4+4=12
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Thia prouct s licaneed 10r e wechaive use of Diove Primary Schonl - www Dazariputinhing com

Use known addition facts
M Tknow7+7 =14 T Tknow3+7=10 O 1O el
"7.;::': then OO OO between 7 and9 6 2
OO|0O
00000 O 88
7=8+4 7-3=4
Secure addition bonds of Secure subtraction facts of ..O‘O
single digits and ten single digits and ten 'OOOOOOO—CBE} "
7 T
e ——— @ — : P
oo 60 ' 60
QO How shall T add? 80 How shall T subtract? -
(@]6) C) i Take away
16-4 23-1
Counting back in 1s Find one less
37-10
Take away ten
N imorethan 4is § - 2 1lessthan 4is 3 00,
000000 0eee | o | | | o 1 more than 14 is 16 2 0.0¢ 1 less than 14 is 13
e A R 1 more than 24 is 25 Qe ol W 1 less than 24 is 23
SR SN N
; N : SR s 8 KN KN KN .
[t [2[ef«]s] ,\ 2 Ey
‘:l.v Pt 8 loarsad W e eachasive use of Drowe Pricary School - wwe Dol ze dputiishing com -‘. % Thin et @ lconaed tor D e xchave une of Ditve Primary Behoot - www Bz dputiniing com ©mwm
EY) EY]
Equal groups ) ; 5 How many groups
32 sk 80 ofSerethere'niz?
Sedaons 12:3=4
Ther 12 cats.
% There are 12 cats. Eachep(aerr:on (;:wns 3 cats.
Three people each have the same number of cats. How many people are there?
How many do they have each? "

*

3 columns of 4
or 4 rows of three

i<§ f<g

12

+8 +8 +38 +8

3 6 7 q 12

{© Liz Hopkins
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8+7,9+9,14+3
Number facts
Single digt numbers
Doubles

Teens and single digits

5+18
Greatest number first
then bridge

25 + 43
Partition and recombine

35+ 20
Add multiples of ten

INMIknow3+2=6
then

Thnow3 +7 =10
then T know
13+ 17 6 2 tens more

+10 +10

This prossuet i licaniad ler tha axchaive use of Dive rimary Sehasl - www BLEarepubinhing som

35+ 27
Count on in tens then ones

{€) Liz Hopkins

Count back: bridge through
a muttiple of ten

—
| —
—
oooom

42 -37
Find the difference between
two numbers

TING ot 0 licenid 1or e echaaive use of Diove Pricary SN0t - wiww tzzardpuiiieing com
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There are 3 groups
with 4 cats in each

s procuct 1k

How shall T multiply?

Count in ones

1,2,3,4,5,6,7,8,9,10,11,12

Count in fours

4,812

Use a known fact

If2x 3is 6, then
4 x 3 is double 6.

© Liz Hopkins

3 o 0 exchanive use of Drove Primery BUNoot . www Bazza dutdiIsting com

o)

There are 12 cats.

Three people each have the same
number of cats.

How many do they have each?

ooy o
828888

There are 12 cats.
Each person owns 3 cats.
Recall and use 2x, 5x and 10x tables How many people are there?

0000 00000000
4 | 4 | 4

actions,
r? One third of 12 is
= o

foryou,:lforyou, araba <
1 for you.. graba gl ff Si<_ﬁ,

@ shall T divide?

'
12 can be described as
3 columns of 4
orarowscttiree | —OOO-OOO-OOC-OO-
+3 +3 +3 +3
DA R A
0 3 6 q 12
IfTknow3x4 =12
thenI know 12 -3=4
) {© Liz Hopkins




8+7,9+914+3
anpgrfacts

262 + 152 6 tens add 5 tens
Formal written method =11tensor 110
100s | 10s 1s 262 m
a +162 -
TRE :
o m

How shall T add?

14

+100 +100 +50

Add 200 then subtract 1

$ —

235 + 250
Count on in hundreds then tens

This product ¥ lioened P 1or e eachaaive s of Diove Primary SCnool - wwe Sz dputdishing com

© Liz Hopkins

234 = 100 + 130 + 4

100s |

10s

EEmEm | B

© Liz Hopkins

6x4 40 i6 ten times
Use known facts greder than4
and place value
000000
6x4 =24 00,0000
60 x 4 = 240 OOOOO
6 x40 =240 000000

0.0.0000,
000000
000000
OEEEE®

17x 4
Partition and recombine
10x4 +7x4
16x 16 40x28 =68
=165%x2%x16+2
= 80 x 8 /17\x4
=10x8x 8
=10x 24 [1o\[7\
=240 30
40 28
16 —

Thas (roduct i lownead 10r 1 exchaive use of Diove Primary SCnool - wwe (urze duiiering com

©) Uiz Hopkins

J +10

20

J+m

How

-~ 240 - 40
are thers in 2407 Repeated addition

240+-40=6

How many steps of 40 make 2407

A tenth of 1is 1 tenth
s01+10=2

45
e AR

This frestuct s licemesst for tha xchasive use of Drove Primary Schisl . wwe arzardputiishing com

(©) Liz Hopkins




Doubles

09+049,74 + 26
Number facts
Single digit decimals

Bonds of 100

IfTknow 7+8=15
then I know
07+08=15

70 + 80 = 150

T

5,748 + 3,374
Formal written method

Add 2,000 then take away 2

+2,000

Y- )

6,366

TING prosduuct 0 Iicanad 100 e @xchaive Use of Diove Primary SEhoot - wiww uzzardputiieting com

3,356 5,354
— e —

©) Liz Hopkins

IfTknow15-8=7
then T know
15-08=07

5,352 - 2,136
Formal written method 4007- 3998
Find the difference between
two numbers

This (roduuct 4 lloenesd 1o e eachaive usa of Dive Primary Behoot - wwe tussadputiisning com

6,342 - 3,020
Use place value to subtract

) 00
00 'Y )
®

2

Take away 2 then add one hundredth

- RN

286 257

456

© Liz Hopkins

6x4
DON S s Use known facts
and place vaiue
06x4 =24
4 jumps of 06
+06 +06 +06 +06
e i, RN R
06 12 18 24
06 X 4 = 24 tenths
06x4=24
06 1
36x7
Formal written method
Use factors and
2 | commutativi 6 36
5 X7
210 42
2x(6x6)=(2%x6)%x6 2$x7 2§2
2%x80=10%6 45 X 6 e -
=65x9x%6 [200\ [B80\ [6\
=6x6x9 X7 X7 X7
il’)":, = 80 x9 =
L ;'f,z\ - 270 1400 + 210 + 42 =1652
' © Liz Hopkins

This froctuct 1 loanead 1or e eachative Use of Drove Pricary School - wwe Dtz e dputiishing com

10s

24 -4=§ 4 people means they will get
: 6 biscuits each.
240+40=6 Ifthere are 100 times as mary

2400+ 400=6 people and 100 times as many
biscuits, how many biscuts
each now?

2400 - 60 =40
How many steps of 60 make 24007
10 x 60 10 %60 10x60 10x60
0 600 1200 1800 2400

60 i ten times +60
and place value

This Jroduct i liceneed o Tha exchaive use of Dive Primany Schoo - www ZZwdpubiisning com
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(8]
08+07,45+45
Number facts Use 40,01;;3;,006&“
Single digit decimals T Tknow7+8=15 place value to act
g et
7+ =
Bonds of 1 and 100 7,000 + 8,000 = 165,000 15,000 - 8,000 = 7,000
70,000 + 80,000 = 150,000 150,000 - 80,000 = 70,000
700,000 + 800,000 = 1,600,000 1,500,000 - 800,000 = 700,000 40,000 = 4 tens of thousands or 40 thousands
| | 12 = 1 ten and 2 ones or 12 ones
0016 + 0007 @ OOO 40,012 = 40 thousands and 12 ones
Bndget?ro@boundams take away 3 thousands and 5 ones
by counting in efficient steps equals 37 thousands and 7 ones.
e |
LO0000000C000—000e - How shall T subtract?
32,356 + 19998 43453 - 19998
Round then adjust
10,000s | 1000s | 100s | 10s | 1s
25,748 + 46,374 46,748 - 26374 [5) |OC) |O |O |OO |
Formal written method Formal written method 20,045 - 19,989 ) ) 08 o0 | ©
Find the difference between oF7 O o®
two numbers
these for one of
those!
1 445> Take away 20,000 then add 2
/\ﬂ
. | 19989 20000 20,045 A
® p- 2
23453 23 465 43453
| " m—"]
: . This product 4 [enedd 1r he eechaive use of Diove Primary Bonool - www Daarzardoutinting com (QL“ Hopkins
24 -4 54,000 & a thousand times
shhiplon Use known facts Use known facts P 24+06
and place value and place value aliar Hiamn B Use known facts
06x4=24 L 24 biscuits shared between and place vale
4 jumps of 06 HOT 406  Semme A .
=40 = : How st 06 make 247
+06  +06  +06  +06 2400+ 400=6  Ifthere are 1000 tmes s mary mary steps €
24000 - 4000=6 Do rounoy e "/ 406 +06  +06  +06
N 24,000 = 400 = 24 x 1000 06 12 18 24
24 + 1000 D T
Divide by 10, 100, 1000 240_60"
06 X 04 = 24 hundredths 240=
06x04 =02
peelll’ T o] sis | 15 | o | doo | s e,
1000s| 100s . Formal written method
o0 00 2% How shall T divide?
L X ]
o0 _
@]®) QO
1612 + 24
o® OOO Using factors
423 % 4
Partition and recombine
427 %38 1612 -6+ 4
Formal written method 427
423 x4 6 38
b s 16 % P = 5 Xs‘is
400 \ | 20 8\ B
X4 x4 X4 =15 X@) 16 1 30| 12,000 600 210 16226 282 282 262 282 Fr)
\ 1600 + 80 + 12 = 169 :‘333120 T ENEEEEEEENEENEEEN
5» 8| 3200 60 | 86
‘v i i o i s o i G i Py B - Vg i © Uiz Hopkins This frestuict in liconsad for tha sachasive usa of Drmve Primary School . wws barzirdpubiishing com © Lz Hopkins




44 + 56,27 + 27
Number facts

6 less than 3215 27

400,032 - 30,005

1,102,403 + 50,020
Use place value to subtract

Use place value to add

Single digit decimals xk;:;.nuss‘ l::\u?s -18=18
Doubles know o
17417=34 36-18=18

Bonds of 1 and 100 17,000 + 17,000 = 34,000

170,000 + 170,000 = 340,000
,700,000 + 1,700,000 = 3,400,000

360,000 - 180,000 = 180,000

600,000 - 1,800000 1,800,000 400,000 = 4 hundreds of thousands

or 400 thousands

100s | 10s | is 400 - 30 = 370 so 400,000 - 3,000 = 370,000
00 Q0 00
o0 © 0064 - 0017 .. OO O
0028 + 0015 ©e = thr bomd : 400,032 = 400 thousands and 32 ones
Bridge through boundaries PYie Hy ol s doriee take away 30 thousands and 5 ones
by counting in efficient steps OO000 i = 370,027
—_— —
~8900000000000000CCC0S800808-880 OO Ie— How shall T add? How shall T subtract?
. e 20 432,356 + 93,000
0 0028 0038 0040 0043 Round then adjust

307,040 + 206,070
Partition and recombine

200,460 - 199989
Find the difference between

445,748 - 126374
Formal written method

Y

;ig ;: Take away 100,000 then add 100
100,000s [10,000s | 10005 | 100s | 108 | 1s | 10,0005 [10,000s | 10005 | 1005 | 105 | 1s | A
5:””” ST T T
‘:v This peoduct M loenaed for I axchaive s of Os iy BCnoel - www Dt 2a dputhinting com ©) Uz Hopkins
el 06 s ten times Use!e)“facis 24 =4 240 i ten times 24-06
Known facts: Usekmfm ptcbiiony i and place value Use known facts grammnd) | s Use known facts
Rapid recall of dll and olue and place value smaler than 6 -t fac
Minan e place v 006x4 =24 24 Dicuts shared between place
upto 12 x 12 4 jumps of 0.06 2%:&?5  pocpl meare trey v gu 24+06=4
608?(1(4)8—:;48200 goM8  HO0l0  SO80 400 24000 4000=6  Ifthereare 10 times asmany / HOW Many steps of 06 make 247
E 240,000 - 40000 =6 PecPeandlOtimessmany f 4 o4 +06 +06 +06
6000 x 4000 = 24,000,000 006 01z 0is 0% 2,400,000+ 400,000 =6 conrews
234 x 1000 6)X 0)0 (IO g:.+ 1000 m'om = 400 = 24 x 10,000 06 12 i8 24
Mutti 10, 100, 1000 Divide by 10, 100, 1000 4100
el by T 06 X 04 = 24 hundredths 2400 = 600
06x04 =024
; 06 1 1 1L 7182 = 21
1000s| 100s | 10s 1s 0s s 100s| 10s 1s 108 i06s | 1000s Formal e method
@@ ..0 %% 254 How shall T muttiply? o0 :: o4 How shall T divide? writt
x10 =10
OO0 o0 @O 24
e %o S’ s o4 ®e )0 e
X +
o0 ..‘ ..% 254 Using factors and .. %% 024 6724
ST Jxo distributive law oo , PP
% %% e 15 Xf OO["g0| o Using factors
=16 X 6
4208 x 4 =90x8 - 496 =8 342
Partition and recombine =720 s Partition and recombine 21! ;’ ; 82
ormal written method . % 88
42084 T 5 A0+ 8 o /"‘f’_"_’;\ 1612 < 6+ 4 o4
i 16 2427 42
4000\ [200\ [8\ X 38 4800 160 0 4800 490 = ;_2
% o s : B w o = o 2 N naan s :
= =90 + 120 + = ea e 6a| 6
4 16000 + 800 + 12 = 16812 =210 42226 .
ai’j:% AN 4
"v i ey S S R e © LizHopkins A 1ot hosict o r h aachive s o D Primary oot - e sl com © iz Hopkins




Appendix 3 — Written Methods

Compact vertical

23454 + 596 23.7 + 48.56
23454 23.70

+ 596 + 48.56
24050 /2.26

11 1 1 1

Decomposition

2748 - 364 72.5-45.73
6 | A VR
2748 J7Z.50

- 364 - 45,73
2384 26.77

WritHten Methods

Long multiplication

5172 x 38

5172

X 38
41376

15}
+ 15§160
196536

1

Short Division
559 - 13 56213
04 3 043.23
13 | 57539 13 | 55642 200
562 + 13 =
=43r2=43-= ot [Eaimaa
= 43.2 (to 1dp)




