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*Progression guidance is not provided for EYFS/Reception since the
focus should be on the understanding of early number concepts and
number sense through the use of concrete manipulatives, as exemplified
in the programmes of study.
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Introduction

At the centre of the mastery approach to the teaching of mathematics is the belief that all pupils have
the potential to succeed. They should have access to the same curriculum content and, rather than
being extended with new learning, they should deepen their conceptual understanding by tackling
challenging and varied problems. Similarly, with calculation s trategies, pupils must not simply rote
learn procedures but demonstrate their understanding of these procedures through the use of
concrete materials and pictorial representations. This document outlines the different calculation
strategies that should be taught and used in Years 1 to 6, in line with the requirements of the 2014
Primary National Curriculum.

Background

The 2014 Primary National Curriculum for mathematics differs from its predecessor in many ways.
Alongside the end of Key Stage year expectations, there are suggested goals for each year; there is also
an emphasison depth before breadth and a greater expectation of what pupils should achieve.

One of the key differences is the level of detail included, indicating what pupils should be learning and
when. This is suggested content for each year group, but schools have been given autonomy to
introduce content earlier or later, with the expectation that by the end of each key stage the required
content has been covered.

For exampl e, in Year 2, it i s suggested d4diptaand pupi | s
two-di git numbers to 20, including zeho@!|l andeaabéw Vyes
and subtract whole numbers with more than four digits, including using formal written methods

(columnar additonand subtraction) 6.

In many ways, these specific objectives make it easier for teachers to plan a coherent approach to the
development of p u p icalalétion skills, and the expectation of using formal methods is rightly
coupled with the explicit requirement for pupils to use multiple representations, including concrete
manipulatives and imagesor diagrams i a key component of the mastery approach.

Purpose

The purpose of this document is threefold. Firstly, in this introduction, it outlines the structures for
calculations, which enable teachers to systematically plan problem contexts for calculations to ensure
pupils are exposed to both standard and non-standard problems. Secondly, it makes teachers aware of
the strategies that pupils are formally taught within each year grou p, which will support them to
perform mental and written calculations. Finally, it supports teachers in identifying appropriate
pictorial representations and concrete materials to help develop understanding.

The policy only details the strategies; teachers must plan opportunities for pupils to apply these, for
example, when solving problems, or where opportunities emerge elsewherein the curriculum.

How to use the document

For each of the four rules of number, different strategies are laid out, together with examples of what
concrete materials can be used and how, along with suggested pictorial representations. Please note
that the concrete and pictorial representation examples are not exhaustive, and teachers and pupils
may well come up with alternatives. The purpose of using multiple representations is to give pupils a
deep understanding of a mathematical concept and they should be able to work with and explain
concrete, pictorial and abstract representations, and explain the links between different
representations. Depth of understanding is achieved by moving between these representations. For
example, if a child has started to use a pictorial representation, it does not mean that the concrete
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cannot be used alongside the pictorial. If a child is working in the abstract, depth can be evidenced by
asking them to exemplify their abstract working using a concrete or pictorial representation and to
explain what they have done using the correct mathematical vocabulary; language is, of course, one
abstract representation but is given particular significance in the national curriculum.

Mathematical _language

The 2014 National Curriculum is explicit in
articulating the importance of pupils using the
correct mathematical language as a central part of
their learning. Indeed, in certain year groups, the
non-statutory guidance highlights the requirement

GC¢KS ljdzrftAGe YR @I I
hear and speakare key factors in developing
their mathematical vocabulary and presenting
mathematicaljjustification,argumentor LINR 2

for pupils to extend their language around certain 2014Maths Programmeof Study
concepts.

Suggested language structures accompany each strategy | V U

outlined in this document. These build on one another | ones units
systematically, which supports pupils in making links between | is equalto equals/ makes
and across strategies as they progress through primary school. | zero oh (the letter O)

New vocabulary should be introduced in a suitable context (for example, with relevant real objects,
manipulatives, pictures or diagrams) and explained precisely. High expectations of the mathematical
language used are essential, wih teachers modelling accurate mathematical vocabulary and expecting
p u p irebpersesto include it in full sentences.

Presentation _ of calculations

You will see that throughout this document, calculations are presented in a variety of ways. It is
important for p u p i Mathdnatical understanding to experience and work with calculations and
missing numbers in different positions relative to the = symbol. Examples used in classwork and
independent work should reflect this.

Estimation

Pupils are expected to use their developing number sense from Year 1 to make predictions about the
answers to their calculations. As their range of mental strategies increases, these predictions and,
later, estimates should become increasingly sophisticated and accurate. All teaching of calculation
should emphasise the importance of making and using these estimates to check, first, the sense and,
later, the accuracyof their calculations.

Developing number sense

Fluency in arithmetic is underpinned by a good sense of number and an ability to understand
numbers as both a concept (e.g. 7 is the value assigned to a set of seven objects) and as something
resulting from a process (three beads and four more beads gives seven beads altogether or 3 + 4 = 7).
Understanding that a number can be patrtitioned in many ways (e.g. 7=4+3;5+2=7;1+6=7)is
key to being able to use numbers flexibly in calculating strategies. The part-whole model and, later,
bar models, are particularly useful for developing a relational understanding of number. Pupils who

are fluent in number bonds (initially within ten and
t e rstéategy efficiently, enabling them to move away from laborious and unreliable counting
strategies, such as O0counting allé and 6counting onbd

pupils to develop flexible and interlinked approaches to addition and subtraction. At a later stage,
applying multiplication and division facts, rather than relying on skip-counting, will continue to
develop flexibility with number.
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Structures _and contexts for calculations

a L ¢ technological age, in which most
There are multiple contexts (the word problem or calculationsare done on machines,it surely
real-life situation, within which a calculation is | cannot be disputed that knowing which
required) for each mathematical operation (i.e. | calculation to do is more important than bein
addition) and, as well as becoming fluent with | abletodou K'S OF £ Odzt I UA2Y &
efficient calculqting strgtggies, pupils alsq need to DerekHaylock2014):MathematicsExplained
becqme fluent in identifying which operations are for PrimaryTeachersp.56
required. If they are not regularly exposed to a range
of different contexts, pupils will find it difficult to
apply their understanding of the four operations. For each operation, a range of contexts can be

identified asbelongingto oneoftheconceptual &éstructuresd defined bel o

The structure is distinct from both the operation required in a given problem and the strategy
that may be used to solve the calculation. In order to develop good number sense andlexibility when
calculating, children need to understand that many strategies (preferably the most efficient one for
them!) can be used to solve a calculation, once the correct operation has been identified. There is often
an implied link between the given structure of a problem context and a specific calculating strategy.
Consider the following question: A chocolate bar company is giving out free samples of their chocolate
on the street. They began the day with 256 bars and have given away 197. How mango they have
remaining? The reduction context i mplicitly suggests
pupil, for example, counting back or using a formal algorithm to subtract 197 from 256 (seeing the
guestion as 25671 197 =c ). However, it is much easier to find the difference between 197 and 256 by
adding on (seeing the question as 197 +¢ = 256). Pupils with well -developed number sense and a
clear understanding of the inverse relationship between addition and subtraction will be confident in
manipulating numbers in this way.

Every effort is made to include multiple contexts for calculation in the Mathematics Mastery materials
but, when teachers adapt the materials (which is absolutely encouraged), having an awareness of the
different structures and being sure to include a range of appropriate contexts, will ensure that pupils
continue to develop their understanding of each operation. The following list should not be considered
to be exhaustive but defines the structures (and some suggested contexts) that are specifically
included in the statutory objectives and the non-statutory guidance of the national curriculum.
Specific structures and contexts are introduced in the Mathematics Mastery materials at the
appropriate time, according to this guidance.

Importance _ of knowns vs _unknowns _and using part -whole understanding

One of the key strategies that pupils should use to identify the correct operation(s) to solve a given

problem (in day -to-day life and in word problems) is to clarify the known and unknown quantities and

identify the relationships between them. Owing to the inverse relationship between addition and

subtraction, it is better to consider them together as 6 a d d ir teias @ rsince gh&inging which

information is u nknown can lead to either addition or subtraction being more suitable to calculate a

solution for the same context. For the same reason, multiplication and division are referred to as
Omultiplicative reasoningd. Tr a d bulary have beknythe maip pr oac h €
strategy used to identify suitable operations but owing to the shared underlying structures, key words

alone can be ambiguous and lead to misinterpretation (see for example the question below about

Samir and Lena, where the keywa d 61 essdé might be identified, but a
problem).

A more effective strategy is to encourage pupils to establish what they know about the relationship
between the known and unknown values and if they represent a part or the whole in the problem,
supported through the use of part-whole models and/or bar models. In the structures exemplified
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below, the knowns and unknowns have been highlighted. Where appropriate, the part-whole
relationships have also been identified. Pupils should always be given opportunities to identify and
discussthese, both when calculating and when problem-solving.

Standard _and non -standard contexts

Using key vocabulary as a means of interpreting problems is only useful in what are in this document
defined as6 s t a ncdraexts ide. those where the languageis aligned with the operation usedto solve
the problem. Take the following example:

First there were 12people on the bus. Then three more people got on. How many people are on the
bus now ?

Pupils would typically identify the word 6 mo and @&sumefrom this that they needto add the values
together, which in this case would be the correct action. However, in non-standard contexts,
identifying key vocabulary is unhelpful in identifying a suitable operation. Consider this question:

First there were 12 people on the bus andthen some more peogde got on at the school. Now there are
15people on the bus. How many people goton at the school?

Again the word 6 mo wanld be identified, and a pupil may then erroneously add together 12and 15.
It is therefore much more helpful to consider known and unknown values and the relations between
them.

Overexposure to standard contexts and lack of exposure to nonstandard contexts will mean pupils

are more | ikelyahuwl arefdy sotnr adtkeegyi evso,c as t hey see that
they encounter. It is therefore important, when adapting lesson materials, that non -standards

contexts are used systematically, alongside standard contexts.
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o000
Additive reasoning
Change structures
augmentation  (increasing) reduction (decreasing)

where an existing value has beenadded to

Standard ?
Firstthere were 12 people onthe i
bus.Thenthree more peoplegoton.

How many people are on the bus ! ; -
now? 12 3
GL 1y286 020K LI NLIad ad 7
secondpartisthree. | R 2 ykbwthe whole.| needto
addthe partsof twelve andthreeto findthe g K 2 £ S

12+3="

Non-standard

Firstthere were 12 people on the 15
bus andthen some more people got
on at the schoolNowthere are 15
people on the bus. How many
peoplegot onat the school?

a knowmyfirst partistwelve andl knowthe wholeis
Mp® L R2Yy Qi (y2¢ G(KS O f
the second part) couldaddon from 12to makel5or|
couldsubtract 122rommp ® €

12+?=15 15¢12="7

—
12 \_I'_)

Non-standard

Firstthere were some people on the 15
busthen it stopped to pick up three —————
more passengerat the bank. D |
Altogethernow there are 15 people ;T—LH

on the bus. How many were people
were onthe busbeforeit stoppedat
the bank?
a knowthe valueof the secondpart isthree andthat
GKS ¢gK2fS Aa mpd L R2YyQ
Tofind the first part, | couldaddon from three to make
15o0r | could subtracthreefromm p @ €

?+3=15 15¢3="?

where an existing value has beenreduced

Standard 6

FirstKieran had six plates in his (—*—\

cupboard.Thenhetooktwo plates | NN |
out to use for dinner. How many ;Y_HJ
platesarein the cupboardnow? ? 2
aL 1y2s UGKS zKEf S A& aant
0SSy G4F1Sy gl Aa Gg20
need to subtract the known part, two, from the whole

six,to find theremainingLJr NJi @ ¢
6c2=? 2+7=6

Non-standard 6
Firstthere were six plates in the
cupboard.ThenKieran took some
out for dinner. Thereare now four \—Y—X_Y_}
plates left in the cupboard. How a ?
manydid Kierartake out?

a knowthe wholeis sixandthe remainingpartis four.|

R2y Qi 1y26 GKS LI NI GKI {

part that was taken away | can add on from four to

makesixor | could subtracfour froma A E ® ¢
6¢?=4 6¢4=7

Non-standard s

Firstthere were some plates in the H_\
cupboard.ThenKieran took two out T EE

for dinner.Nowthere are four left.

How many plates were in the . 5
cupboardto startwith?

a knowthe part that hasbeentakenaway istwo and

the part that isleft isfour. | R 2 ykbivthe whole.l can

find the whole by addingthe partsof four andli 6 2 ® ¢
?2¢2=4 2+4=?

Note : the 6firsté thenté

nowo

structure is used

change structures. Once pupils are confidentwith the structures, such linguistic scaffolding can be
removed, and question construction canbe changedto exposepupils to a greater range of nuancein
interpreting problems. For example, the second and third reduction problems could be reworded as

foll ows:

Kierantook two platesout of hiscupboardfor dinner. Therewerefour left. Howmanyplateswerein the

cupboardto begin with?

Therewere sixplatesin the cupboardbefore Kierantook someout for dinner. If there were four platesleft in

the cupboard, howmany didKieran takeout?
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These present the same knowns and unknowns, and therefore the same bar models and resulting
equations to solve the problems; however, the change in wording makes them more challenging to
pupils who haveonly workedwith a6 f i t @6 wd stsofarct ur e

Part -whole structures

Combination  (aggregation)/partitioning
combining two or more discrete quantities/splitting one quantity into two or more sub-quantities

Hakan and Sally have made a stack of their favourite books. Four books belong to Hakan, three }
to Sally.Howmany booksrein the stackaltogether? 1

& knowboth parts.Onepartisfour andthe other partisthree. | R 2 yk@bivthe whole. B
| need to add thepartsof three andfour to find theg K 2 f S d ¢ —
4+3=7 3+4=7 a 3

(Onlyoneproblemhasbeenwritten for combinationas,owingto the commutativityof addition, the only changein
jdzSaidAz2y ¢2NRAY3I g 2dZd R an&. Theesutiag bad mbdel arid alclilafidR wduld bef
identical.)
7
Sally and Hakan have made a stack of their favourite books. There are seven books altogethei%lﬁ
If three of themare{ | f { & @angbel&ngasHakan? -
& knowthe wholeis sevenandthat one of the partsisthree. | R 2 yk@bwthe other part. | need | A J
to addon from three to makesevenor subtractthree fromsevento find the other LI NIi @ € ? 3
3+72=7 7¢3="

Sally and Hakan have made a stack of their favourite books. There are seven books altogether. 7
If four ofthemarel | 1 | Yy Qmaahy b&dhgo Sally? ‘

-

& knowthe wholeis sevenandthat one of the partsisfour. | R 2 yk@bwthe other part. | need e

to add on from four to makesevenor subtractfour from sevento find the other LJ- NJi @ ¢ 4 ?
4+72=7 7¢c4="?

Note :allpat-wh ol e contexts are considered t-wholks 6standar do
unambiguous.
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Comparison  structures

Comparison structures involve a relationship between two quantities; their relationship is expressed as a
difference. The structures vary by which of the values are knowrfunknown (the larger quantity, the
smaller quantity and/or their difference). Part -whole language is not used here because the context
contains not one single 6 w h oblutenétead two separatequantities and it is the relationship betweenthem
being considered. Comparison bar models are therefore used to model these structures, which are known
to bethe most challenging for pupils to interpret.

Smaller quantity and larger quantity are known (comparative difference)

Standard
Navinhassaved£19from hispocketmoney.Sarahassaved£31from her pocketmoney.How ———

muchmore hasSarasavedthan Navin?or HowmuchlesshasNavinsavedthan Sara? F

& knowone quantityis 19 andthe other quantityis31.1R 2 yk@bivthe difference.Tofindthe -
differencel could addon from19to make31 or | could subtractl9fromo m ® € 19 ?
19+?7=31 31¢19="?

Smaller quantity and difference are known (comparative addition)

Standard R

Ellahassixmarbles.Robinhas threemore than Ella.Howmanymarblesdoes Robirhave?

& knowthe smallerquantityissix.| knowthe differenceisthree. | R 2 ykibithe larger I R

guantity. Tofind thelarger quantityl needto addthreetoa A E ® ¢ é 3
6+3=7?

Non-standard

SamirandLenaare bakingshortbreadbut[ S yredpdusesl5glessbutterii Ky {Iff YA NQ & gﬁ
Lenaneedsto use25gof butter, howmuch doesSamir need?

& knowthe smallerquantityis 25. 1 knowthe differencebetweenthe quantitiesis15.1R 2 y Q (i F
knowthe largerquantity. Tofind thelargerquantity| needto add15iG 2 H p ®£ ! 1
?-15=25 25+15=7

Larger quantity and difference are known (comparative subtraction)

Non-standard
Ella has some marbles. Robin has thmeme than Ella and he has nine marbles in total. How 9

manymarblesdoesElla have? ———
26  KS

A 1y2¢6 GKS I NABSNI ljdad ydAaide Aa yAySe L 1y

know the smaller quantity. To find the smaller quantity | need to add on from three to make

nineor subtract threefromy A y S @ ¢ -
?+3=9 9¢3=? ? 3

Standard 40
{ I Y kHedbeeadrecipeuses40gof butter. [ S y redipdusesl5glessbutter. Howmuch /_A_]

butter doesLena need?
& knowone quantity is40. | knowthe differencebetweenthe quantitiesis 15.1 R 2 yk@ivthe F

smaller quantity but | know it is 15 less than 40. To find the smaller quantity, | need to subt
15fromn n ¢ !

40c15=? ?+15=40 ? 15
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Multiplicative

reasoning

Repeated grouping structures

repeated addition
groups (sets) of equal value are combined or
repeatedly added

There are four packs of pencils. Each contains five
pencils.How many pencilare there?

)
[ |

R I R

5
L 1y26 GKSNB | NB F2dzNJ
KFa + @lrtdzS 2F TA0SO L

whole. To find the whole, | need to multiply four and
TAQOS®¢
5+5+5+5="?
5x4="?

repeated subtraction (grouping)
groups (sets) of equal value are partitioned from the
whole or repeatedly subtracted

Thereare 12 counters.If eachchildneedsthree counters
to playthe game,how many childrercan play?

3

iiihpm?m’...!

12

aL 1y2e¢ GKS gK2tS Aa GsS

equal part is three. To find the number of equal parts, |

needto knowhowmanythreesarein(i 6 St @S ® ¢
3x?=12 12+3 =7

sharing (into equal groups)
the whole is shared into a known number (must be a
positive integer) of equal groups (sets)

Sharetwelve countersequally betweerthree children.

Howmany countergloeseachchildget?
12
|
)

|
\—I—}

GL 1y26 GKS 6K2tS Aa (65
partsisthree.| R 2 ykbiwthe valueof each partTofind
the value of each part, | need to know what goes into
twelvethreei A Y S & @ ¢

?x3=12 12+3="7

Cartesian product

of two measures

correspondence
calculating the number of unique combinations that can be created from two (or more) sets

Robin has three different hats and ﬁ” .
four different tops. How many
different outfits canhe create,that
combineonehat and onetop?

\
oA

£ 4

& knowhow manyhatsthere are andl knowhow manytopsthere are.| R 2 ykibwthe numberof different outfits
that can be created. To find the number of outfits, | need to find how many different tops can be worn with e;
hat or howmany different hatsan beworn with eachii 2 LJ® £

4x3=7

-

Lf (= ‘ﬁ’}n\ %’n
] R ‘ToTaam
-

3x4=?
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0000
Scaling structures
scaling up scaling down
(6ti mes greater/ ti (6t i smaler/times | ess 6)
the original value is increased by a given scale the original value is reduced by a given scalefactor
factor

_ _ _ Thehousein my modelvillage needso be
RitareceivesE2 pocketmoneyeveryweek.Simearns  halfthe heightof the church.If the churchis 8 cmtall,
ten times as much money for her paper round. HOw howtall doesthe houseneed to be?

muchmoney doesSimearn?
8

|

?

|

a knowonevalueistwo andl knowthe secondvalueis ( |

Sy GAYSa INBFIESN® L R2 l
find the secondvalue,| needto multiply two by (i Sy d :
2x10="7 & knowonevalueis eightand| knowthe secondvalueis

KFfF Fa aINBFEIGd L R2y Qi |
secondvalue,| needto halveeight (or divideit by & 2 0

Halfof 8is? 8+2=?
scaling up ( 6t i asenaany 0) scaling down ( 6t i mewer 0)
the value of the original quantity is increased bya  the value of the original quantity is decreasedby a
given scalefactor given scalefactor

The Albert Hall can hold five times as many people ¢ | Y 2 dzaydrdedpandhasten timesfewerfrogsthan
the FestivaHall.If the FestivaHallholds1000people, fish.If there arefifty fish,how manyfrogsarethere?
how many doeghe Albert Hall hold?

1000 510

) —
~J

1000 )

- F

PR g

& knowonevalueis 1000and| knowthe secondvalue & knowonevalueis50and| knowthe secondvalueisten

isfivetimesgreater.|R 2 yk@bivthe secondvalue.To G AYSa f Saad L R2y Qi 1y2¢

find the secondvalue,l needto multiply 1000by ¥ A @ : secondvalue, | needo dividefifty by i Sy @ ¢
1000x5="7? 50+10="7
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Progression in calculations
Yearl

National curriculum  objectives linked to addition and subtraction

These objectives are explicitly covered through the strategies outlined in this document:

1 Add and subtract one-digit and two -digit numbers to 100, including zero (N.B. Year 1 N.C.
objective is to do this with numbers to 20).

1 Add and subtract numbers using concrete objects, pictorial representations, and mentally,
including: atwo-digit number and ones,atwo-digit number and tens, 2 two-digit numbers;
add 3 one-digit numbers (Year 2).

1 Representand usenumber bonds and related subtraction facts within 20.
1 Givenanumber, identify 1 moreand 1less.

1 Showthat addition of two numbers canbedone in any order (commutative) but subtraction
of one number from another cannot (Year 2).

1 Recognisethe inverse relationship betweenaddition and subtraction and usethis to solve
missing number problems (Year 2).

The following objectives should be planned for lessons where new strategies are being
introduced and  developed:

1 Read, write and interpret mathematical statements involving addition (+), subtraction ( 1)
and equal (=) signs.

1  Solve onestep problems that involve addition and subtraction, using concrete objects and
pictorial representations, and missing number problems, suchas7 =71 9.

1 Solveproblems with addition and subtraction:

0 Using concrete objects and pictorial representations, including those involving
numbers, quantities and measures

0 Applying their increasing knowledge of mental methods

Teachers should refer to the definitions and guidance on the structures for addition and
subtraction to provide arange of appropriate real -life contexts for calculations.
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eoe0eo
Y1 Addition

Strategy & guidance CPA

Count all 3+4=7

Joining two groups
and then recounting all
objects using one-to-
one correspondence

5+3=8

0123456781981

Counting on

As a strategy, this
should be limited to
adding small
guantities only (1,2 or
3) with pupils
understanding that
counting on from the
greater number is
more efficient.

15=12+3

B e ]

[ R PN
83 9 10N

13 14 15 16

Part -part -whole

Teachboth addition
and subtraction
alongside eachother,
as pupils will usethis
model to identify the
inverse relationship
between them.

This model begins to
develop the
understanding of the
commutativity of
addition, as pupils
becomeaware that the
parts will make the
whole in any order.

6 +4

i

10=6 +4
10L6=4
106b4=6
10=4+6
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Regrouping ten
ones to make ten

This is an essential skill
that will support
column addition later
on.

O—
C}Qz.
O—

0 Ma Kk e mstiategy

Pupils should be
encouraged to start at

the greater number e

and patrtition the
smaller number to

6+5=11

make ten.

The colours of the
beads on the bead
string make it clear
how many more need
to be added to make
ten.

+1

prRrEr T E T ¥ ¥ oW

+4

Also, the empty spaces
on the ten frame make
it clear how many
more are needed to
make ten.

Lol 2

OICRT

12 13 (14) 15 16 17 18 19 20
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0000
Adding 1,2, 3more |1 morethan 55+1=6
Here the emphasis KTTTT*\”—‘\
should be on the [T 1T 1T T 1 P10 1 1

|
language rather than o_1_2_3 4 5 6 _7 8 9 10
the strategy. As pupils mm
are using the
beadstring, ensurethat |2 morethan 55+2=7
they are explaining ' ‘\’a
using language such :
as;

0 rhore than 5is equal

Lo s A i Y

, | O 12 5 4 5 & 7 B 9 10
6 ehore than 5is equal mm
t

0 7 ' 6 Dirmwt & e Mismes
P =3
6 B3morethan 5 . 6 < s SN
e o
Over time, pupils S+2-=

should be
encouraged to rely
more on their
number bonds
knowledge than on
counting strategies.

Adding three single
digit numbers

(make ten first) m ——

Pupils may need to try

different combinations m — a0 220

before they find the
two numbers that W
make 10. S

The first bead string
shows 4, 7 and 6. The 4+ 7 +(6) = T | 7
colours of the bead S>—

string show that it 10
makes more than ten. 1 7

The secondbead string
shows 4, 6 and then 7.

The final bead string
shows how they have
now beenput together
to find the total.
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Partitioning  to add
(no regrouping)

Place value grids and
Dienes blocks could be
used as shown in the
diagram before
moving onto pictorial
representations. Dienes
blocks should always
be available, as the
main focus in Year 1 is
the concept of place
value rather than
mastering the
procedure.

When not regrouping,
partitioning is a
mental strategy and
does not need formal
recording in columns.
This representation
prepares them for
using column addition
with formal recording.

24+13=37

24+13= 37

Introducing  column
method for
addition,

regrouping only

Dienesblocks and
place value grids
should be used as
shown in the diagrams.
Even when working
pictorially, pupils
should have access to
Dienes blocks.

See additional
guidance on unit pages
for extra guidance on
this strategy.

| 11§

IR
I

Tens Ones

24 :
+17 N
1 A

1

First add the ones
Re-group 10 ones 1o 1 ten
Next add the tens
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Adding multiples of
ten

Using the vocabulary
of 1ten, 2 tens, 3tens
etc. alongside 10, 20,
30 is important, as
pupils need to
understand that it is a
ten and not a one that
is being added and
they need to

under st and
digit in the tens column
has a value of twenty.

It also emphasises the
link to known number
facts. E. g +3i® 2
equalto 5. So2tens +3
tensis equal to 5tens.

50=30+20

| eemmmmman

Jlens 4 Stans - tens

30 4 60 =

..., - -
Yok A e ey
i
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Y1 Subtraction

Strategy & guidance CPA

Taking away from A
the ones E > e A, .
When this is first ; : LNS NS L
introduced, the : VO A AN Ao
concrete o TN AL /l’é
representation should . \a0 7 /l /
be based upon the a7-2.1 — % Y
diagram. Real objects — LR 16=3=
should be placed on o
top of the images as
one-to-one
correspondence so
that pupils can take
them away,
progressing to
representing the group
of ten with a tens rod
and oneswith ones
cubes.

Counting back
Subtracting 1,2,0r 3 16¢2=14

by counting back m

Pupils should be ——-""""-
encouraged to rely w ‘ M—
on number bonds

knowledge as time

goes on, rather é é:S
than using o 5 o =
counting back as é

their main 4=6L2 | ‘ . ‘

strategy.
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Part -part -whole
Teach both addition
and subtraction
alongside each other,
as the pupils will use
this model to identify
the link between them.
Pupils start with ten
cubes placed on the

whole.

They then remove
what is being taken
away from the whole
and place it on one of
the parts.

The remaining cubes
are the other part and
also the answer. These
can be moved into the
secondpart space.

Make ten strategy
To subtract a 1-digit
number from a 2-digit

number.

Pupils identify how
many needto betaken
away to make ten
first, partiti oning the
number being
subtracted. Then they
take away the rest to
reach the answer.

14¢5=9

@

.

Il
o]
L

-3

4 \
i i i L 1 1

of BY

op
o
wh
i
) .

il
7 8 9 (100 11 12(13) 14 15 16 17 18 19 20

Regroup aten into

10 ones

After the initial
introduction, the
Dienes blocks should
be placed on a place
value chart to support
place value
understanding. This
will support pupils
when they later use
the column method.

L R LA
S FURE R

20 — 4 =
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Taking away from
the tens

Pupils should identify
that they can also take
away from the tens
and get the same

answer.

This reinforces their
knowledge of number
bonds to 10 and
develops their
application of number
bonds for mental
strategies.

9=15:6

Partitioning to
subtract without
regrouping

Dienes blocks on a
place value chart
(developing into using
images on the chart)
could be used,as when
adding 2 -digit
numbers, reinforcing
the main concept of
place value for Year 1.

When not regrouping,
partitioning is a
mental strategy and
does not need formal
recording in columns.
This representation
prepares them for
using column
subtraction with
formal recording.
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Subtracting

multiples of ten

Using the vocabulary
of 1ten, 2 tens, 3 tens
etc. alongside 10, 20,
30 is important as
pupils need to
understand that it isa
ten not a one that is
being taken away.

40=60¢ 20

rEp e rr e

L&
.
| 2
L B
[ 2
b
18
=
s

e g g

Ghs-20miz ek
M-As

®

38510=28

BE

38-10= :|

i

UL

Column method

with regrouping

This example shows
how pupils should
work practically when
being introduced to
this method.

There is no formal
recording in columns
in Year 1 but this
practical work will
prepare pupils for
formal methods in
Year 2.

See additional
guidance on unit
pagesto support with
this method.

34b17=17
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National Curriculum  objectives linked to multiplication and division

These objectives are explicitly covered through the strategies outlined in this document:

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

Teachers should refer to definitions and guidance on the structures for multiplication
and division to provide arange of appropriate real -life contexts for calculations.

Y1 Multiplication

Strategy & guidance CPA

Skip counting in
multiples  of 2, 5, 10 from
zero

The representation for the
amount of groups supports
p u p iudderghanding of the
written equation. So two
groups of 2 are 2, 4. Or five 4x5=20
groups of 2are 2,4, 6,8, 10.

Count the groups as pupils
are skip counting.

Number lines can be used in
the same way as the bead
string.

Pupils can usetheir fingers
asthey are skip counting.

Making equal groups @)
and counting the total

How this would be
represented as an equation
will vary. This could be 2 x 4
or 4 x 2. The importance [:’ X D =
should be placed on the W

vocabulary used alongside

the equation. So this picture Draw @Q toshow2x3 =6
could represent 2 groups of
4 or 4 twice.
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Solve multiplications
using repeated addition

This strategy helps pupils
make a clear link between
multiplication and division

as well as exemplifying the
0r e p eaatda dstructuned
for multiplication. It is a
natural progression from
the previous
strategy as pupils can be
encouragedto6 c oan 6 .
However, as number bonds
knowledge grows, pupils
should rely more on these
important facts to calculate
efficiently.

q

3x3=3+3+3

How many apples are
thers altogethar?

3+3+3=9
Y1 Division
Strategy & guidance CPA
Sharing objects into 10+2=5

groups

Pupils should become
familiar with division
equations through working
practically.

The division symbol is not
formally taught at this
stage.

There are 10 swoets Ring groups of 2.

pelie ] el el e le)e) s ] e

There are groups of 2

Dravn an ozl mrrbar of appins %or aach Saskal

OO OEODDO
== ==

Trae sra Fow sephen in diahh Secdonl
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Progression in calculations

Year?2

National Curriculum  objectives linked to addition and subtraction

These objectives are explicitly covered through the strategies outlined in this document:

T

Add and subtract numbers using concrete objects, pictorial representations, and mentally,
including: a tw o-digit number and ones; a two-digit number and tens; 2 two -digit numbers;
adding three one-digit numbers.

Add and subtract numbers mentally, including: a three -digit number and ones; a three-digit
number and tens; a three-digit number and hundreds (Year 3).

Recalland useaddition and subtraction factsto 20 fluently, and derive and userelated facts
up to 100.

Find 10 or 100 more or lessthan a given number (Year 3).

Showthat addition of two numbers canbe done in any order (commutative) but subtraction
of one number from another cannot.

Recognise and use the inverse relationship between addition and subtraction and use this to
check calculations and solve missing number problems.

Add and subtract numbers with up to three digits, using formal written methods of columnar
addition and subtraction (Year 3).

The following objectives should be planned for lessons where new strategies are being
introduced and  developed:

i Solve problems with addition and subtraction: using concrete objects and pictorial
representations, including those involving numbers, quantities and measures;apply
increasing knowledge of mental and written methods.

1 Solveproblems, including missing number problems, using number facts, place value and
more complex addition and subtraction. (Year 3)

Teachers should refer to the definitions and guidance on the structures for addition and

subtraction to provide arange of appropriate real -life contexts for calculations.
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Y2 Addition

Strategy & guidance

CPA

Part -part -whole

Pupils explore the different
ways of making 20. They
can do this with all
numbers using the same
representations.

20

This model develops
knowledge of the inverse

P
e

relationship between

addition and subtraction

and is used to find the
answer to missing humber
problems.

\D

20

20=17+3
20=3+17
20¢3=17
20¢17=3

Counting on in tens and
hundreds

+100

+100

+100

+100

22 122

222

322

422
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0000
Strategy & guidance CPA
Using known facts to . . 3+4=7
create derived facts . + .- = v
: : leadsto

Dienes blocks should be
used alongside pictorial I \ l + l I I I = I | l“ u 30+40=70
and abstract

i leadsto
nroducng e suatey. |BH +EE - mm

g o o am = = B 300+400=700

Partitioning one
number, then adding
tens and ones

Pupils can choose
themselves which of the
numbers they wish to
partition. Pupils will begin
to see when this method is
more efficient than adding
tens and taking away the
extra ones,as shown.

22

32 39

22+17=39

Round and adjust
(sometimes known as a
compensating strategy)

Pupils will develop a sense
of efficiency with this
method, beginning to see
when rounding and
adjusting is more efficient
than adding tens and then
ones.

S EETRRr Ry

22+17=39
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Strategy & guidance CPA

Make ten strategy

+10 5

e —
38 48 50 53

How pupils choose to
apply this strategy is up to
them; however, the focus
should always be on
efficiency.

It relies on an
understanding that
numbers can be
partitioned in different
ways in order to easily
make a multiple of ten.

Partitioning to add
without  regrouping

Asin Year 1, thisis a ofg =
mental strategy rather —
than a formal written -

method. Pupils use the o0 o e
Dienes blocks (and later, O o —

images) to represent 3-
digit numbers but do not
record a formal written
method if there is no

regrouping. 455+103= 5

Column method with hundreds prom
regroupin
grouping g O

Dienes blocks should be O

used alongside the hundreds | tens | ones
pictorial representations;
they can be placed on the
place value grid before * 3 7
pupils make pictorial
representations.

3 5 8

Asin Year 1,the focus for
the column method is to
develop a strong
understanding of place
value.
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Y2 Subtraction

Strategy & guidance

CPA

Counting back in

multiples of ten and one o “ ‘.1
hundred ) -
-10 -10
™ 85 95
-100 -100
790 850 950
Using known number A
facts to create derived < - 4
facts B / 8b4=4
Dienesblocks should be -—\5-—— leadsto
used alongside pictorial \‘ S
and abstract - - 80L40=40
representations when —
introducing this strategy, leadsto
encouraging pupils to _
apply their knowledge of \. S 4 800k 400=400
number bonds to add e EEm
multiples of ten and 100.
Subtracting tens and 53t12=41

ones

Pupils must be taught to
partition the second

number for this strategy as

partitioning both numbers
can lead to errors if
regrouping is required.
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Strategy & guidance

CPA

Round and adjust
(sometimes known as a
compensating  strategy)

Pupils must be taught to
round the number that is
being subtracted.

Pupils will develop a sense
of efficiency with this
method, beginning to
identify when this method
is more efficient than
subtracting tens and then
ones.

53bL17=36

Make ten

How pupils chooseto apply
this strategy is up to them.
The focus should always be
on efficiency.

It relies on an
understanding that
numbers can be partitioned
in different ways in order
to subtract to a multiple of
ten.

Pupils should develop an
understanding that the
parts can beadded in any
order.
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