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Priory CE Primary School: Mathematics Calculation Protocol

The following calculation policy has been written in response to the New National Curriculum 2014 and aims to give a
consistent and smooth progression of learning, within mathematics, for pupils across the school. Please note that
early learning in number and calculation in Reception follows the ‘Development Matters’ EYFS document, and this
calculation policy is designed to build on progressively from the content and methods established in the Early Years

Foundation Stage.

The calculation policy is organised according to age stage expectations as set out in the National Curriculum 2014,
however it is vital that pupils are taught according to the stage that they are currently working at, being moved onto
the next level as soon as they are ready, or working at a lower stage until they are secure enough to move on — our
aim is to create effective and efficient mathematicians.

It is important that any type of calculation is given a real life context or problem solving approach to help build
children’s understanding of the purpose of calculation, and to help them recognise when to use certain operations
and methods when faced with problems. This must be a priority within calculation lessons (one method does not meet

all purposes).

Children need to be taught and encouraged to use the following processes in deciding what approach they will take to
a calculation; to ensure they select the most appropriate method for the numbers involved:

Can I do it in my head using a To work out a tricky
mental strategy? calculation:
Approximate
Could I use some jottingsto
helpme?
Calculate
Should I use a written method to
work it out?
Check it

Rationale for KS1
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Children in Years 1 and 2 will be given a really solid foundation in the basic building blocks of mental and written
arithmetic. Through being taught place value, they will develop an understanding of how numbers work, so that they
are confident in 2-digit numbers and beginning to read and say numbers above 100. A focus on number bonds, first
via practical hands-on experiences and subsequently using memorisation techniques, enables a good grounding in
these crucial facts, and ensures that all children leave Y2 knowing the pairs of numbers which make all the numbers
up to 10 at least. They will also have experienced and been taught pairs to 20.

Their knowledge of nhumber facts enables them to add several single-digit numbers, and to add/subtract a single digit
number to/from a 2-digit number. Another important conceptual tool is their ability to add/subtract 1 or 10, and to
understand which digit changes and why. This understanding is extended to enable children to add and subtract
multiples of ten to and from any 2-digit number. The most important application of this knowledge is their ability to add
or subtract any pair of 2- digit numbers by counting on or back in tens and ones. Children may extend this to adding
by partitioning numbers into tens and ones.

Children will be taught to count in 2s, 3s, 5s and 10s, and will have related this skill to repeated addition. They will
have met and begun to learn the associated 2x, 3x, 5x and 10x tables. Engaging in a practical way with the concept
of repeated addition and the use of arrays enables children to develop a preliminary understanding of multiplication,
and asking them to consider how many groups of a given number make a total will introduce them to the idea of
division. They will also be taught to double and halve numbers, and will thus experience scaling up or down as a
further aspect of multiplication and division. Fractions will be introduced as numbers and as operators, specifically in
relation to halves, quarters and thirds.

Rationale for Lower KS2

In Years 3 and 4, children build on the concrete and conceptual understandings they have gained in Year 1 and 2 to
develop a real mathematical understanding of the four operations, in particular developing arithmetical competence in
relation to larger numbers.

In addition and subtraction, they are taught to use place value and number facts to add and subtract numbers
mentally and will develop a range of strategies to enable them to discard the ‘counting in ones’ or fingers-based
methods of the infants. In particular, they will learn to add and subtract multiples and near multiples of 10, 100 and
1000, and will become fluent in complementary addition as an accurate means of achieving fast and accurate
answers to 3-digit subtractions. Standard written methods for adding larger numbers are taught, learned and
consolidated, and written column subtraction is also introduced.

This key stage is also the period during which all the multiplication and division facts are thoroughly memorised,
including all facts up to the 12 x 12 table. Efficient written methods for multiplying or dividing a 2-digit or 3-digit
number by as single-digit number are taught, as are mental strategies for multiplication or division with large but
friendly numbers, e.g. when dividing by 5 or multiplying by 20.

Children will develop their understanding of fractions, learning to reduce a fraction to its simplest form as well as
finding non-unit fractions of amounts and quantities. The concept of a decimal number is introduced and children
consolidate a firm understanding of one-place decimals, multiplying and dividing whole numbers by 10 and 100.

Rationale for UKS2

In Year 5 and 6, children move on from dealing mainly with whole numbers to performing arithmetic operations with
both decimals and fractions. They will consolidate their use of written procedures in adding and subtracting whole
numbers with up to 6 digits and also decimal numbers with up to two decimal places. Mental strategies for adding and
subtracting increasingly large numbers will also be taught. These will draw upon children’s robust understanding of
place value and knowledge of number facts. Efficient and flexible strategies for mental multiplication and division are
taught and practiced, so that children can perform appropriate calculations even when the numbers are large, such as
40,000 x 6 or 40,000 + 8.

In addition, it is in Y5 and Y6 that children extend their knowledge and confidence in using written algorithms for
multiplication and division. Fractions and decimals are also added, subtracted, divided and multiplied, within the
bounds of children’s understanding of these more complicated numbers, and they will also calculate simple
percentages and ratios. Negative numbers will be added and subtracted. Algebra will also be introduced.
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Year 1: Addwith numbersup ta 20

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

encouraging children to begin with larger number and count an.
] =l o+

64329 B O

D1 2345678910
Children should:

«  have access ta a range of eguipment gg. Number lines, counting
apparatus, Numicon, 100, squares, bead strings gfc

«  be chawn numbers in a range of confexts
«  Read and write number sentences using the = and + signs

«  Interpret number sentences including missing number
problemseg 3+ = = B

-

Bz pirege pr el by oo b e b dharbeghy gl b o bedargy gy Heroagg
by by cowmbeng g f Hhae ggaarborg ar )

ADDITION

Key vorgbulgry ndd, more, plus, and, make, attogether, total, equal to,equals, double, most,

count on, number line

Key Skills for addition at Year 1

+  Read and write numbers to 100 in numerals (I-20 in words)

+  Count to and across 100

+  Recall bonds to 10 and 20, and addition facts within 20 (story of 5,6, 7, 8, 9 and 10)

+  Count onin cnes from a given 2-digit number

+  Add two single-digit numbers by counting on

+  Add three single-digit nuembers spotting doubles or pairs o 10

+  Count onin tens from any given 2-digit number
Add 10 to any given 2-digit nember

+  Use mumber facts to add single-digit numbers to two-digit numbers, e.g. use
d+3toworkout 24+ 3 34+ 3.

+  Add by putting the larger number first

+  Recognise doubles to double &




ADDITION
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Year 2 Addwith 2-digit numbers develop menmral flusncy with place walue
and addition wsing Z-digit numibers, then mave ta formal methads
Add 2-digit numbers and tens, 2-digits end units, two 2-digit rumbers, first
practically using equipment { Dienes Base 10, Mumicon, 100square ) thenusing

Add 2-digit numbers and tens: | 2-digit numbers and units: ™
27 & 30 1§+ 7T Lhig empty fumbLr ings
] o i - cancrete egapmant handred

squares etc. to bald

. ——— | T panfidence and flupncy in
T 3T 4T &7 A 16 20 23 marital addi®ios giolls _._pll
Add padrs of 2-digit mambers, moving to the paritioned column methed _when
sgcurg adding tens and units:
ng 23 + 34 STHE 1-Qnly provide
63 + 16 :_J'_. [ Y 3 prprginy thal do
i o + 3 O o+ L HET cross fa eng
) =]l s 1 =l boundany untl ey
¥ T ¥ .'; {':I * -l:r e Setuis wilh thi
653 T3 e L] ? meleod 1aalf
- - '_l
STEP 2 Qncachildron can add o o8 + 42 ¢ ETEP 3: Childeen wks @it
mulipl of ten g o 2-digit 5 Q + E‘ confderd and acocuraio with
Aymiger maetaly (og, B0+ 11), thay 4.1-. ,::] 4 3 i &5 o gee s S rreoeen O S
wnhe randy lor adding pairsal the axpandid addsicn
F-digk numbaes thad DO cross I:! {j + 1 | mashoads with 2 argd J-digit
o g boundany (a.g, S8+ 43) = | G nymbare {ise Y )
,_\.E.-"_‘-—- £

Ery yoogbulgoi: add, more, plus, and, make, oitogether, fotal, equal To, 2quals, double, mast, count on, mumber
line, sum, tens, units, parfition, addifion, column, tens boundory

Key Skills for addition at Yeor 2

Lacate apy Z-digit Ausbe of o BAdmatked line and use This to cempere AUAEENE fecord SaRParEons
<ol v g 58 ¥ 39,

IdenTify any EUMBCF &8 The 1-100 romber gl reliectand That eoch rumber i a multiple of TeA and Sameords
£.9. 849 = 50 and 4 mord

Add T Sifclhe digit usbLrs (B » T) By cauntifg Up: <34 Tue Z-digiT AUMSers which Tetal < than 100
by coumting an iR f-a-‘::lnrd ofies_ &g B4 s 3T es B2 4 30D £ T,

Kram securely rumber pairs for all the Ausbess o2 to ond inclnding 12

Count in sTeps of 2, 5, end 1D frem O

Kraw off fereAt unit potferrs when Aot erodsirg a ten &g 4+ 3w T 14 5 3 = [T 24 » 3 = ZF

Bt To FeCagiFEe URIT patTerAs when croassing @ Tel 29 S+ 6 =11

Kraw pairs with a tofal of 20 ofd multishis of 1D 010D

Caurt an in anes and ters fram any given Z2-cigit rUumSer

Add Twe ar Thiee sgle-digrt PUMBErs

A o sikgle-digit rember Te ary Z2-chgrt namibsls using AU facts, #eluding Beidging eultisdds of 10
Add 10and srall mulfiples of DD o aiy givers Z-digit numbae

Addd aryy pair of Z-digit Aumbers

Kram that odding com Be dame in oy e der

Solve prebless with addition uing cenerete sbjests pieterial representations invalding rombers_
guantitics and measumes, appling et e dnd merfal meTrds

J
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Year 3 Add numbers up 1o 3 digits

Use partitioning method for addition to odd fwo or three 3-digit numbers or three Z-digit
mumbers (sez year 2) Bzgin to use compoct column addition to add numbers with three

digits.
= When do we know children are ready
for this method?
Do they know oddition and subfraction facts to 207
partition numbers?
 iCon they explain their mertol strotegies crolly and
- 2 _'E'rE record them wsing infiormal jottings?
[ s ] vem B T | Une
© BEEE 0B T EHE
Mo g :
B & T
7 s . 5

Childrzn whao ore very secure and
corfident with 3-digit expanded calumn
addition, should be moved anto the
compact columin eddition methed,
imvalving cormying. A comparison of the
partitioning addition method to
compact method is vseful to show
rminimising the rumbezr of steos

Usa this intermesiate step enly if
chitdren experience difficutty maving
on From partitisning =ethod

= -

Add the urits first, carry
numbers undernaath the
bottoen ling, remind pugils of
aciual wolue 2.9. 3 tens add
T ters.

ADDITION

Key vocabulary sdd, mere, plus, ard, make, aitagether, total, 2qual to, 2quals, double, most,

count on, rumber [Ene, @om, tens, wnits, partiticn, oddition, column, tens boundary, hundreds
boundary, increase, vertical, "corry’, ewpanded, compact

Key Skille for addition at Year 3

* Know pairs with each tatal to 20

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

. Add ary two 2-digit numbers by courting on in 10z and 12 or by usm_:| partitiasning

. Add multiples and rear multiples of 10 and 100

* Add 1,10, 100 te 3-digit rumbers

. Understand plece value in 3-digit numbsers

. Perfort place value additons witheut a struggle. (E.g. 200 + 8 + 50 = 358)

. Uszez place value ard number facts ta add a 1-digit or 2-digit number to a 3-
digit numiber. (E.g. 104 + 55 i 160 since 104+50=154 and &+4=10 aond &76 + &
12 684 since B=4+4 and T5+4+4=84)

. Add pairs of 'frierdly’ 3-digit numbers mentally, e.g. 320 + 250

. Begin to add amounts of money using partitionsng.

* Solve preblems with addition using rumber facts, place value, missing numbers.




Priory CE Primary School: Mathematics Calculation Protocol

Year 4 Add numbers with up o 4 digits

Continue To use the compact column method, adding unita first and carrying
underneath he colculation Alsa include money and measures conmtexts.

3517 mmD
+| 1396

—

wolue eg { tenodd 9
tens.

Children use and apply this method To money and measures.

Key vocabulary add, mere, plus, and, make, altagether, tatal,
equal te, equals, deuble, mest, ceunt on, humber line, sum,

tens, units, partition, additian, column, Tens baundary,

hundreds baundary, in- crease, vertical, ‘carry’, expanded,

ADDITION

compact, Thousands, hundreds, digits, inverse

Key Skills for addition at Year 4

Select appropriate method, mental, jottings, written—and explain why
Add any two 2-digit numbers by partitioning or counting on

Know by heart/quickly derive number bonds fo 100 (e.q. 32 + 68} and to £1 { 84p = 36p)
Add to the next hundred, pound and whole number (eg. 234 =« 66z 300, 34 + 06 = 4)
Perform place value edditions without a struggle. (E.g. 300 + 8 = 50 + 4000 = 4358)
Add multiples and near multiples of 10, 100 and 1000

Add £1, 10p, Ip to amounts of money

Use place value and number facts to add I-, 2-, 3-and 4-digit numbers where

a merntal calculotion is appropriate’. (E.g. 4004 + 156 by knowing that G+4=10

and that £004+150= 4154 =0 total is 4160)

FPerform inverse operations to check

Solve 2-step problems in context

Contimue to practize a wide range of mental addition strategies e.g. Round

and adjust, near doubles, numbers bonds, partitioning and recombining
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Year B Add numbers with more than 4 digits
Including money, measure and decimals with different numbers of decimal

ploces
234%)
™| M_ vﬁtlmlwgddmun to add two or three
- ole numbers.
2L 8 b

o

2 3 5 9 L.;EE c-::-dll.rrr_ln -|:|I|:|'-:||'1'i|:||:=lrl1E to u-::l-ljujrrf pair of hvE-I;
= 7 5 5 place decimal numbers including amounts
2 |

MOy,

Say & tenths and
7 ternths to reinforce

place value

Empty decimal
glaces con ba filled
Towith zaro to
show the ploce
valuz of zoch

column

Children should:

Understand the place value of tenths and hundredths and use this toalign
rnumbers with dif fering numbers of decimal place.

Ery vocgbulgry: odd, more, plus, and, maka, ctogether, fotal, equal fo, equals, dousle, mast, court on,
rurcbzr ling, suem, tens, units, partition, cddition, cofuemn, tens boundary, hundreds boundary, incrzosez,
wertical, ‘corry', expanded, compact, thousands, hundreds, digits, in- werse, decimal ploces, decimal
point, ferrthes, hundredths, thousondths

Key Skills for addition at Year 5

*

Locate 5 and & digit numbers on a landmarked line; use this to compare/order
numoers.

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

U=e rounding to check accuracy _

Understand a ane-place decimal number as a number of tenths and o 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.q.
5E83+00lor£483-01

Add and subtract mentally with confidence - where the numbers are less
than 100 or the calculation relies upon simple addition and place value
Confidently add numbers with more than 4-digits using o secure written
method, incleding adding ‘piles’ of numbers

Use inverse to check calculations
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EEHE ﬂ Add several numbers of increaging complexity

Including money, measure and decimals with different rumbers of decimal ploces

Tenths, hundredths and thousandths should
be correctly aligned, with the decimal point
aligned vertically, including in the answer.

...'_

000 —

Emgty decimal places con be
filled o with zera to show the

—|loN oo

2
D
9
2

ru—_ﬂ-ﬂu
nmmuﬂm

—
e

place value of each cofumn

Wse compact colemn method to add in context of money, measures,
including decimals with different numbers of decimal place=.

Pupils should apply their knowledge of o range of a1

mental strategies, mental recall =kills, informal and ”1: g 2. g
formal written methods when selecting the 15.30 |
appropriate method to work out addition problems. 20,55 |
Opportunities to discuss the approprioteness of 1 ‘-‘Il ?1?‘ ? ]

ADDITION

methods need to be planned for.

key vacobulary: add, more, plus and, moke altegether, total equal te, equals, dowble, most, count
oh, number ing, sum, tens, umits, partihion, plus, additren, calumn, tens boundary, Aundreds
boundary, mcrease, Loy, expanded, compoct, verticdl, thousands, hinareds, digets, inverse,
decimal places, decimal paint, tenths, hundredths, thousandths

Key skills for addition at Year &:

+ Perform sentol colevlotions, ancluding with mixed operations ond lorge numbers,
psing and procticitg o roige ¢F mental sTraTegies.

+  Salve multi-step problems in context, deciding which sperations and metheds to use and
Wiy

+ Uszg egtimation ta check answers to calculations and determine, in the context of a
preblem, levels of accuracy.

+ Reod, wreite, erder and compare numbers up te 10 million and determing the value of each
digit.

+  Rewnd oy whole number ta a required degree of accuracy.

+ Pupils underatand how to add mentally with larger numbers and caleulations of
increasing complexity.
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Year 1 Subtract from numbers up to 20

Children consalidate understanding of subtraction practically, shewing
subtractian on bead strings, using cubes ete. and in familiar contexts, and
are introduced to more formal recording uging number lines ag below {and
then empty ches):

Y (332

Model subtraction practically and using rumber tracks, number lines and 100 sguares
and practically. Find the difference between - this is To be done practically uging the
language ‘find the distance between and "how mary mare Than?

Thi= will be intraduced

practically with the ﬁ:lfﬁ 4

language "Fimd the

T s 3 pore Than 4.

distance between and m 4 T am 3 years older
"how many more?’ in o than my sigter.”
ranige of fariliar

contaxts.

SUBTRACTION

Ezy vocabulapy equal Ta, Take, Take-oway, less, minus, subtract,

leaves, distance between, how many maere, how many fewer/less
than, most, least count back, how marny lefT, how much less is_.

Key Skills for subtraction at Year 1
+ Give a nember, say one less
+ Count back in ones to from 100 and from any single- u:||q||i‘ or 2- -:hql'r number.
+ Count back in tens from amy 2-digit number
+ Locate any member on a 1-100 grid or @ beaded line 0-100.
+  Know number bonds fo 10, also know what i left if objects are'taken
from 10, e.q. 10 fingers, fold down 4; leaves & standing.
+ Salve one-step problems involving subtraction, using concrete
objects (bead strings, objects, cubes) and pictures, and missing
number problems
+ Becognise the - and = signs, and use these to read and write simple subtractions.




SUBTRACTION
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Year 2 subtract with 2-digit numbers Use practical equipment such os
Dienes and Mumicon to model subtraction

Subtract first an a numbered number ling, Then on an
empTy number ling, by counting back, aiming To develep

mental subtraction skills.

e

/E:.lh'l'ruﬂlng pairs of 2-digit numbers on a rumber line:

4T 23 24 Partition the second ] Mewe towards mare ef Ficient
and sulbtract it in feng -;l-n-:.| wnite,. ax balow _ jumps bach. as E;Im
= =i = 1D -3 2 -_-_---
e — W e % — =
al al
“ s s v alemE) LT -
— _ Fagr = m o Thamle o P ose ik
ey — TR A e | s Y
ek ordor cusl anler
et
:I 'I.: __,.F'---‘-\.\_\_\.
Teaching children to bridge through Ten - i a1 o

\_\_ﬂﬁ help them 1o become more ef Ficeat. for
&

mample #f—25 1T o I3 q..-d_/

Childran shiould alsc learn how ta

cownt on i order o find the

il + 0 3] differznce. They should be given
" &0 ol 0y cpportunitizs to explore when o
COUTENg O 10 e deflerance count onand whan fo count back.

Key vocabulgry equal to, take, take-owey, less, minus, subtract, leaves, distonce between,

how mary 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 that addition and subtraction are inverse operations and understand that
13-4 =6 oswellos & =4 =10

+  Count back in ones or tens to take oway, eg. 27 -3 -or B4 - 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 fluenthy

+  And derive and use related fact to 100

+  Subtroct using concrete objects, pictorial representations, 100 sguares,
Dienes, Mumicon and mentally, including a 2-digit number and ones, a 2-digit
numbers and tens, and fwo 2-digit numbers

+  Useinverse to check calculations.
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Year 3 subtract with 2 and 3-digit numbers - subtract on an empty
rumber line (EML) by counting on.

- 3 *+ 4O * 3

=7 =0 B0 BS

Children should understand when to count back where appropriote,
using place value or number facts. This skill should be reinforced
through mental work.

Begin to use formal column subtrection method, first using ‘friendly numbers’.

Move ta formal subtrosticn
uging “take ond make’.

#3

r

%f i % e

e

Teach the children to consider 48
the most appropriate method.

SUBTRACTION

Eey vocabulary equal to, take, toke-oway, less, mines, 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, toke and make, exchange, digit, value, hundreds

Key Skills for subtraction at Yeaor 3

* Understand place value in 3-digit numbers; add and subtract 1=, 10s or
100= 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 - 5B

' Recognise that there are two ways of completing subtractions, either by
counting up (using EML) or by counting back, e.g. 54 - 3 (counting up)

+  Subfract mentally using place value and number bonds, gg, 347-5, 347-
40, 347-100)




SUBTRACTION
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Year 4 subtract with up to 4-digit numbers
Subtroct using formal column subtraction, using take ond make

where appropriate.

U'sz Mumizan
and Bierzs to
provide visual
image for ‘toke

2R
LIS
L1

=BG LA
NN F

and maksz

Ty

i
H:

wa, B

Use complementary addition fo subtract amounts of money, and for
subtractions where the larger number is a near multiple of 1000 ar 100

+2 +30

+1032
Pl N, I o

= 137

1865 1870 1900

2002

Usde counting up with confidence to solve most subtractions, incleding

finding complements to multiples of 100. Eq. 512 - 287 is done

+3  #10 +100 +100 #12 =225
287 240 2 3o AG0 500 510

ME. Children shauld be encouraged to progress to using the fewest

mumber of jumps

Key Skills for subtraction at Year 4

«  Mentally subtract any pair of two digit numbers,

«  Subfract 3 digit numbers frem 3 digit numbers using counting
oh, e.g. 426 - 278 by jumping aleng a line from 278 to 426

+  Practise mental subTraction strategies, e.g. Reund and ad just
(37—9), using place value

«  Use counting en in the context of meney and alse when
subTracting from numbers ending in zeros e.g. 4000-372

+  Ceunt backwards through zera, using negative numbers

Key vocabulary equal te, take, Take-away, less, minus, subtract, leaves,
distance between, hew many more, hew many fewer/less than, mest, least

count back, hew many left, hew much less 15, difference, count 'pn, strategy,
partition, Tens units, take and make, exchange, digit, value, hundreds, inverse
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Including money measures and decimals,

L olEle
- 2] 2%
2181912[8

Year B subtract with at least 4-digit numbers

Use compact column subtraction to subtract nembers with up to 5 digits.

Use counting on fer subtractions where the larger number is a
multiple or near multiple of 1000, or for decimals.

wi] + 100 + 2 (0}

TTRE i I.-\..l-

2000

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

ﬁ%@ﬁ Gh

71 |3
@Tﬁa-ﬁ

Add o zero inany
empty decimal ploce
to aid understanding
of what to sustract.

e . i

*

*

many left, how much less is...,

decimal point, decimal

Key Skills for subtraction at Year 5

Count backwards through zere, using negative numbers

Key vocgbulgry =qual to, take, take-away, less, minus, subtract, leaves, diﬂfuncti
between, how many more, how many fewer/less than, most, least count back, ho
difference, count on, strategy, partition, tens units,
take and make, exchange, digit, value, hundreds, inverse, tenths, hundredths,

Add or subtract 0.1 ar 0.01 to/from any decimal number with

confidence, e.g. 5.83 + 0.01 ar 4 B3 - 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 uzing 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




SUBTRACTION
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Year 6 Subtracting with increasingly large and more
complex numbers and decimal values,

¥ B18,6 9 9
e q II-I. E] Use the compact columnmethed to
0,750

Induding money, measure and decimals
with different mumbers of decimal places

b |

i
0,

subtract more complex integers

Lise compact calumn

(9 i‘.ﬂ ethod ta subtract in
cantexT of maney,

O hj. measures, includin
decimals with diﬂ-amn%

numbers af decimal
places,

Fupils should ap Their
knowledge ot ﬂ ge ot meantal
sTmTe.gue.s mental F-E.E{lll skills,
infarmial and farmal written
methods when selecting Thea

uﬁgmrr-ru're. method To work out
Tion problems,
Clppnr‘TumTue.s Ta discuss the
appropriatenass of methods need
Ta be planned for.

Empty dec
plm:e.ﬂ can be |Ile.d
Ta with Xera To shaw

the place walue of
each calumn,

Key Yocabulgry equal to, take, toke-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, fenths, hundredths, decimal point,
decimal

Key Skills for subtraction at Year &

*

Sustroct mentally with confrdence - where the numbers are keeg than 100 ar
the calculation relies upon simple subfraction and place value. Examples include:
6,723 -400, 72-46, 100 -64

Subtroct large numbers using column subtraction or counting up, e.g. 1323 - 758
Subtroct decimal numbers uging counting up

Uze negative numbers in contaxT and calculate intervals acress zera

Children need to utilise and consider a range of mental subtractionstrategies,
Jjottings and written methods befere deciding hew To caleulate

Decide which methods to use and explain why




Priory CE Primary School: Mathematics Calculation Protocol

Year 1 multiply with concrete objects, arrays and pictorial

representations. There are 3 sweets in one beg.

How many sweets are in 5 bogs
How many legs will 3 teddies have? altogether?

3+3+3+3+3
- - ® 2l-15
2 | '

- ™ * .
- - -
Count in 25, b 10<
H_\-"_-""_A-"H-"'-_\-"H ""'l-\.\_,..-—-..-'—l'-u- £ 3

@mﬂﬁﬁﬂk}ﬂﬁﬂﬂﬂﬂﬂﬁm-ﬁi¢r~
] ( & T w i M W W 2p

Use visual and concrete arrays and "sets

of abjects ta find the answers to '3 __j_:iﬂ B E
lats of 4°, "2 lote of 5 ete. S5 ’ H 5

sbee 0
LN

+

[]
F

-

[ % X
[ X-T
17 1

ez Murmican Ta find doaubles Ta
+ = double &

MULTIPLICATION

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

Key Skills for multiplication at Yeor 1
+  Count in multiples of 2,5 and 10
* Recognise doubles to double &

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

Priory CE Primary School: Mathematics Calculation Protocol

Year 2 Multiplication using arrays and repeated addition,
(Using at least 25, B= and 10s)

Starting from zara
jumps

out multiplication facts and write
multiphcation,

miake e.quul
ah a number line ta wark

Use arrays and

multiplication.

Learn doubles to double 20

Beginto double multiplesof 5 to 100
Beginto double two-digit numbers less than

B0 with ls digitsof 1,2, 34 or 5

Mumicon to help
teach childrento
understand the

commutative law of

4X5 =20

Use repeated addition ona
mumber line.

CO000
Q0000
ORORONONS

EFR-E -

sxd=la

[

Key Yocobulary: aroups of , lots of, fimes, array, altogether, multiply, count,
multiplied by, repeated oddition, 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 10 from any number

+  Know the 2X, 5X and 10X tables and begin to say how many 10= are in
40 or how many 3= are in 30; recognise odd and even answers

+  Write and colculate number statements using x and = signs

+  Show that multiplication con be done in any order

+ Solve a range of problems invelving multiplication, using concrete
objects, arrays, repeated addition, Mumicon, mental methods and
multiplication facts
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Year 3 multiply 2-digit numbers by a single digit number
Introduce the grid method for multiplying 2 digits by 1 digit

E 23 x8=184 Link the loyeut of the grid to an array initially:
=9 xB=

e % y &
X 20 3 |
8 160 24 ok
160 + 24 = 184 \_ i g

Demonstrate how the array links to the grid caloulatior

Children MUST be able to do the following vinlioation
before moving onto grid methed: &y llg PAISERS

+  Portitionnumbers imtotensandunits 30 X 80 = 2400

«  Multiply multiplesof tenbyasingle f3 )
digit {Smile multiplication) using their Sz L
knowledge of multiplication facts and 24 100 or 1000
times tables \ times biqger.

«  Recall and work out multiplication facts
inthe 2,3,4 5, 8B and 10 times tables.

MULTIPLICATION

Key vocabulary groups of, lets of, times, array, altegether, multiply,
ceunt, multiplied by, repeated additien, celumn, row, sets of, 2qual

groups, Times as big as, ence, twice, Three Times..., partitian, grid
methed, multiple, product, Tens, units, value

Key Skills for multiplication ar Year 3

«  Understand that multiplication is commutative, eg. 4 x B is the
same as B x 4.

+ Know the 2x, 3x, Bx and 10x Times tables. All Tables need To be
learned te 12th multiple.

«  Multiply any 2-digit number by 10 er a single-digit number by 100;

«  Understand the effect of multiplying whale numbers by 10 and 100.

«  Multiply a 1-digit number by a 2-digit number starting to use the grid

+ Solve multiplication problems invelving missing numbers
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Year 4 Multiply 2 and 3 digits by a single digit

using all multiplication tables up ta 12 x 12
Developing the grid methad:
Eg. 136 x5 = 680

X 100 30 i
5 =00 1%0 30 + 30

Move onto short multiplication (see ¥5) if and when childrenare
confident and accurate multiplying 2 and 3 digit numbers by a single
digit this way and are already EI;'-I?idEﬂ'I' in carrying for wri dition.

Children should be able to:
«  Approximate before they caloulate and make this a
regular part of their caloulating, going back te

their approximation toconsider the  _ | 15 pAMAEERES Al
reasoncblensss of their cnewer. a _3':] ¥ B0 = 2400
«  Record anapproximation to check their e~ = R
answer against. ba the tables
& Mul'l'i'pl'g.r mul'l'i'pleiuf 10 and 100 |:Iﬂ|.r|'.'l Bit, Then make it
single digit, using smile multiplication. 24 10, 100 ar 1000
«  Recallall times tables upto 12 x 12  titmes bigger

MULTIPLICATION

Key vocgbulgry groups of, lots of, times, array,altogether,
multiply, count, multiplied by, repeated addition, column, row, sets of | equal groups,

times o= big as, once, twice, three fimes_ partition, grid method, multiple, product,
tens, units, value, inverse

Key Skills for mltiplication at Yeor 4
+ Multiply 1 and 2 digit numbers by 10, 100 and 1000; to understand place value in
decimal numbers with one ploce
+  Know and recite Zx, 3x, 4x, Sx, Sx, 10x times tables up to 12th multiple;
include mutti- plying by O0{eg. 5x0=0,7x0=0)or by 1
(eg.85x1=8 +x1=%)
+  Multiply 1- digit numbers by 2-digit or friendly 3-digit numbers using grid method.
+ Find doubles to double 100 and beyond, using partitioning
+ Begin to double amounts of money
+ Usze doubling as strategy for multiplying by 2, 4,8
+ Count in multiples of &, 7,9, 25 and 1000
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Year 5 Multiply up to 4 digits by 1 or 2 digits.

Introducing column multiplication

Introduce column

multiplication « 1300 20 |7 | e 327
comparinga arid method [ 4 | 1200 | B0 | 28 x I
caloulation, inorder to 130%
see how the !

steps are related. Motice how there are less steps involved.
Introduce long multiplication for multiplying by 2 digits

1B = 3 an the first row

Y

-
-l-ﬂlll-l

L]
tl |

L

[B x 3 =24, corrying the 2
for 20, then 1 « 3]

i | .

Move towards more complex numbers 18 x 10 an the Znd row.
Show multiphying by 10 by
| 23 #3‘55 Z putting zere in ypits first
" | &

[

7ok 29216

(N = 30 e r

19,744 Children should approximate first

MULTIPLICATION

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

multiplied by, repeated addition, celumn, row, sets of | equal groups, times as big as,
once, twice, three times_, partition, grid method, multiple, product, tens, units,
value, imverse, square, factor, integer, decimal, short/long muttiplication, ‘carry’

Key Skills for multiplication at Year 5

+ Know and recite all times tables incleding division facts.

+ Multiply 2- and 3-digit numbers by numbers <12 using grid method; multiphy 2-
digit by 2-digit members using grid method.

+ Identify multiples and factors, using knowledge of multiplication tables up to
12 x 12

+  Soole up or down by a foctor of 2,5 or 10

+  Multiply integers and decimals by 10, 100, 1000

+ Recognise and use squared, cubes and their notations
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Year & short and long multiplication, as in year 5, and
multiply decimals with up to 2 decimal places by a single digit,

Ramind childran that
the single digit
bzlongs in the unit's
columin

z

[

-L|0a Ca

.’l_?p_

Use this method for money and measures,
Children should:

N Use rounding and place value to make appreximations before
calculating and use these to check validity of answers

. Use short multiplication to (see ¥5) to multiply rumbers with more
than 4 digits by a single digit; to multiply money and measures; and
to multiply decimals up to 2 decimal places by a single digit

«  Use long multiplicotion (see ¥5) to multiply numbers with at least 4
digits by a 2-digit number

MULTIPLICATION

Key wocgbulgry 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, fens, units,
value, inverse, square, factor, integer, decimal, shortflong multiplication, ‘carry’,
tenths, hundredths, decimal

Key Skills for muttiplication at Yeor &
+ Recall multiplication facts up o0 12 x 12
+ Use cshort multiplication to multiply a I-digit number by a number with up fo 4 digits
+ Use long multiplication to multiply @ 2-digit by @ number with up to 4 digits
+ Use short multiplication to multiply a 1-digit number by a number with one or
two decimal places, including amounts of maney.
«  Multiphy fractions and mixed numbers by whole numbers.
+  Multiply fractions by proper fractions.
+ Use percenfoges for comparison and colculate simple percentages.
+ Estimate answers using rounding and approximation.
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Year 1 Group and share small quantities

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

rouping : Children shauld =alwe a dividan
prablem within a context.

Eg. b children share 15 sweets. Haow

[E @f‘ ‘@) | manydseseachchildget?
@'@ @ Can they galve thizand weite a dvizion
@ 'x_@ @ gtatement eg. 15 osweets shared
4 y T hetween 5 childeen gives 3 gagh,
12 shared betwoen 1 o 4
Pupils should:

. Use lots of proctical apparatus, arrays and picture representations

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

«  Beable tocount inmultiples of 25, 55 and 10s.

. Find half of a aroun of obiects bv sharina into 2 eoual aroups.

Key vocabulary

Key Skille for division at Year 1

]

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

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

They make connections betweenarrays, number patterns and counting intwos, fives
and tens.

22
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Year 2 Group and share using the + and = signs.

Use objects, Mumicon, arrays, pictorial representations and grouping

| 7 W o o | This regresents 12 + 3, pesed ag
Arrays: [ & hesw marny groupd of 3 are in 127
®| |
.. . | Pupils should also shaw that the
SO Qredy con represent 1 + & o

1 if grouped horizoatally

| lg+d=HN J
24 diwided o groups (chunks) of &
There are 4 groups of & in 24
Know and understand sharing and grouping F _ _
§ swerts shored betwean 3 -1:‘3 : ..L'n'a 1‘3 {'3
pacplz, how many do @ach '1-"3 &3 {‘3
get?
Srouping using a momber line =

L} L | L] ]

'..H'\. -l-_-"\. i .-_-"\.
rAVATVAVE
O1ZAAEETE® @IINR

FPoze 12+3 oo
| T
groups of 3 are
thare in 127

Sroup from zero inegual jumps fo
find fhow mamy groups of _in _?

Usz beod-bars/strings To make

link ta mumber line

12+3= 4

Key vocagbulgry share, shaore equally, one 2ach, two each..., group, equalgroups of,
lots of , array,

Key Skills for division at Year 2

+

+

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

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

Calculate mathematical stotements for multiplication ond division within the
multfiplication tables and write them using the x, = and = signs.

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

Solve problems invelving multiplication and division, using materials, arrays,
repeated addition, mental methods, and multiplication and division facts,
including problems in contexts.
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Year 3 Divide 2-digit numbers by a single digit

E xample without remander

40+5 245339534054 054540+25 =Bfwes
Ask How many Ssm 407 [ {iijwlijjy Y
0 5 1015 2025 30 35 &0

p ‘jy‘j?w\‘& * § ses with a remander of 2

0 6 1218 24 30 36 38

For lrger numbers. when it becomes mafficient to coumt in single multiples. bigger
jumps can be recorded using known facts

Examgie without remamder
81+-3 é 30 0 21 a
10 10 7
30 &0 N

This could either be done by wortng'out the numbers Of threes m each JMp as you go
along (10 threes are 30, another 10 threes makes 60, and another 7 threes makes 81
That's 27 theees altogether) or by counting in jumps of known multiples of 3 to reach 81
(30 + 30 + 21) then working out the number of threes in each ump

Example wah remandar
3B8-6

E sample wath remander

158 - 7 70 70 w (2
ANASENR
[ 1 Y : :
o 70 120 154 158 focsl fleay ming

Diznzs, thenusing

A ind
Send bor to show
o NLC2 S _ fioae
o R « Grouping on a number
a% line first without, then
30+ 2002 with remainders

Whare, 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

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 contexts, and including missing number problems, involving division.
Pupils develop efficient mental methods, for example, using division facts (e.q. using 3
x2=-6,6+3=2and 2= 6+ 3)to derive related facts (30x 2 =-60,5060-3
=20and 20 = 60 = 3).

Pupils develop relicble written metheds for division, starting with

calculations of 2- digit numbers by I-digit numbers using an ENL.

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

Perform divisions within the tables including those with remainders, eg. 38 = 5.
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Year 4 bivide up to 3-digit numbers by a single digit,
Ul T p g g g

Shors divisicn: limit numbers o KO remainders in the answar OR

cormizd [eech digit must bz a multiple of the devisor)

_ nm.-.dmumnfmi’/? .:_',1 6
\\‘_H—:‘Li{'?ﬁu:a;.ultamaﬂﬁj. 3

Cince childrzm are szcure with division as grouping, demonstrate

this using number lires, orroys etc. short division for larger 2-digit
rumbers should be imroduced, initiclly with corefully selectad 8 5 E

eiernples reguiring no calculating of remainders at all.

Start by imfreducing the leyout of short division by comparing it

to an orray.
L@ sl 8T
F.- + 1 |..I
| B & paifgned Dhper v, I 03 P lree{] 54 3 E 1
o SLDgE o Tl e e & i q
3 ehich && 1hen rla e I'l;l"IlE":Fl muRpkE of e
madh Shadiar By divigsy Tl & 5His & Fuflpis Al
-l I paigs vy TN GIE - -
_ | Possibly use Mumicon to
10+ 9047 X+ 7 . .
s[ermsr s[@rn — madel this expanded divigion
Engnple wil b jermusinaier
Mave 1o shert divigion with remaimaens
(medeling process as expanded division 4 7r2
firat as seen above). 6|2 8%

hare, share equally, ane ench, s each..., grows, equal groups of | lots of, array,
divide, divided by, divided inta, dvigiah, greuping, number line, left, left over, in- verse, shart
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 numbern,
" Sive remanders a2 whale numbers.

* Recall mulriplication and division focts for all numbers up 1o 12 x 12

* Use place value, known and derived focts Ta multiply and divide mertally including:
multiplying ard dividing by 10 end 100 and 1.

* Pupilz proctise to become fluent in the formal weitten method of shart divigion with exoct

argwers when dividing by & are-digit number
* Pupilz practise mental methods and extend thiz ta three-digit numbers to derive facts, far

example 200 = 3 = 500 so 600 + 3 = 200
* Pupils galve twe-step problems in contexts, chooging the aapropriate aperation, working
with increasingly harder numbers. Thig should include correspandence questions such as

Three cakes shared equally between 10 children.
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Year 5 Divide up to 4 digits by a single digit
< or = to 12, including answers with remainders

Short divition including remainder answers, Please refer to Y4
or ¥3 if necessary to ensure children are confident in the
steps towards short division,

06 AL ‘5 Division should be giveninareal life
? 553 ﬁﬂ'lq context, including using money and
= measures, 5o that pupils know to round

the answer up or down.

The crewer could be _
Argwers could also be given as

ssed as 663
expre remainders, decimalsor fractions.
remainder 5 or 663 and
5/B or as adecimal. 4 7r2

6[2 84

Jred ebefdean's urdirsharding of tovs mattaed s BUT ensurz children have secure under-

sesure thay Mgt Sheeter Tek didfeguete standing of what they ore doing and ore able
tausz theim knowledge of melated focts o

“Hal ARy &2 2T . , . . .
eithar make a rough estimate first or haee

T e LT
“Haw MRy &5 0 440 o idea about whethar their final answer is
7 remainger & reasonazlke o not

Key vooabulgry <hore, sharz equelly, ane eoch, two 2och.., group, equal groups of, lots of , array,
divide, divided by, divided ierto, divwision, grouping, number ine, left, left ower, in- verse, short
division, ‘carry ', remainder, multiple, divisiblz by, foctor

Key Skills for division of ¥Year 5

* Rezcoll multiplication and divisian facts for all mumbers up fo 12 x 12 [as in%4).

* #ultiphy ond divide numbers mentolhy, drowing upon Enown focts.

* Idantify mulriples ond factars, including finding all Tactor pairs of a number, and common
factarsaf twa rombar.

* Lolvz problzms invelving multiplicetion and division where lorger numbers ore decomposed

intotheir foctors
* #ultiphy ond dividz whale numiters and those irvclving decimals by 10, 100 and 1000

* Usz the wocabulary of prime numbers, prime foctors ond compaosite [nor-prime ] rumbezrs.
* Work out whether o number up to 100 is prime, and recall prime numbers o 19
* Dividz rumbars up to 4 digits by o one-digit number using the formal writtzn method of

shortdivision and interpret remainders appropriately for the comfext
* Usz multiplication and division as imverszs. Interpret non-integer answers +a divisian by

axpressing results in different waoys oooording to the context, incleding with remaindzrs, as
fractiors, as decimals or by rounding (eg. 98 + 4 = 24 r 2 = 24072 = 24.5 = Z5).
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Year 6 Divide at least 4-digit numbers by single and
2-digit numbers (including decimals).

Shart division (for dividing by a single digit)

Childran should continue o use short division with
D '| 25 ramainders. They nead to lzarn how to express an anowar
LT af rainder, a frocti decimal o in in thi
EE} E]TDGG znlr-i-.: &, a ion o a5 a decimal as in i this

It is important for childran o stort from real life proSlen solving confexts and for
themn to consider how best to amoroach o protlem
Intraduce lang division by for dividing by 2 digits

Find out How mamy 365 ore in 5727 by subtracting
‘dhunks' of 35, wrtil zaro is reoched (or until there isa

27 remaindar)
el It BT 92 /7 Teoch pupils towritea ‘useful list' first at the side
- - 720 I:' A '-I that will helo then decide what chunks to use
252 Imtroduce the method in a simple way by limiting the
A = 350 352 | 7w | choice of chunks to'Can we use 10 lots? Can use 100
ST o '”a__f ots? As children become confident with the process,

enooUrage more & Ticient dhunks o get o the onswar
more guickly (29 20w, Sur), and expand on theiruseful
lists

T
Arngwer 2r

Taackdrs must sersult diigien pregrassion matheds of pravieus yaars i erder e determing valid
startivg peints fer chidean i yeara

Key wvocgbulgry o= previously &

Key Skills for division at Year &

*

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 twe-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. Lise
short division where appropriate.

Perform mental calculations, incleding with mixed operations and large numbers.
Identify common factors, common multiples and prime numbers.

Solve problems invalving all 4 operations.

Use estimation to check answers to colculations and determine acouracy, in

the context of a problem.

Use written division methods in cases where the answer has up fo two decimal places.
Solve problems which reguire answers to be rounded to specified

degrees of accuracy.




