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NB. Users should familiarise themselves with the introduction (pp 2 -10)
to this document before referring t o individual year group guidance.

*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.


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=k3q2llFw-3qO5M&tbnid=uFbXgHia3qjI5M:&ved=0CAUQjRw&url=http://www.cambridgenetwork.co.uk/news/ark-schools-appoint-rubber-cheese/&ei=MHV0U_K1N8WY1AX-ioBY&bvm=bv.66699033,d.d2k&psig=AFQjCNFyLXRLchi_dGsjlOOm5DdG8mUe8w&ust=1400227498313417
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=k3q2llFw-3qO5M&tbnid=uFbXgHia3qjI5M:&ved=0CAUQjRw&url=http://www.cambridgenetwork.co.uk/news/ark-schools-appoint-rubber-cheese/&ei=MHV0U_K1N8WY1AX-ioBY&bvm=bv.66699033,d.d2k&psig=AFQjCNFyLXRLchi_dGsjlOOm5DdG8mUe8w&ust=1400227498313417

" } Mathematics
| Mastery

o000
| ntroduction

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 strategies, 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 usedin Years 1 to6, 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 expectationsthere are suggested goals for each year; there is also
an emphasis on depth before breadh 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 la ter, with the expectation that by the end of each key stage the required
content has been covered.

For example, in Year 2, it is suggested thatpupils shoul d be abl e to -digtdrdtl and su
two-di gi t numbers to 20, i nglluat eg, ziemo¥eamd5sa frRey yeh
and subtract whole numbers with more than four digits, including using formal written methods

(coumnar addition and subtraction) 6.

In many ways, these specific objectives makeit easier for teachers to plana coherent approach to the
devel opment of p upi ang the expettatianlofa usingoformak rkethbds $s rightly
coupled with the explicit requirement for pupils to use multiple representations, including concrete
manipulatives and images or diagramsi 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 nonstandard problems. Secondly, it makes teachers aware of
the strategies that pupils are formally taught within each year group, 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 elsewhere in 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 represenations. 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 abstra ct 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.

Mathe matical 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 requi rement

GThe quality and variety of language that pup
hear and speak are key factors in developi
their mathematical vocabulary and presenting
mathematical justification, argument or proéf.

for pupils to extend their language around certain 2014 Maths Programme of Stud
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 equal to equals / makes

and across strategies as theyprogress 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 essentiglwith teachers modelling accurate mathematical vocabulary and expecting
pupil sé r esponnsfdl senténces.i ncl ude it

Presentation of calculations

You will see that throughout this document , calculations are presented in a variety of ways. It is

i mportant for pupilsé mathematical under staamddi ng t o
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 predictims 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 accuracy of their calculations.

Deve loping number sense

Fluency in arithmetic is underpinned by a good sense of number and an ability to understand
numbers as both a concept (eg. 7 is the value assigned to a set of seven objects) and as something
resulting from a process (three beads and fairr more beads gives seven beads altogetheor 3 + 4 = 7).
Understanding that a number can be partitioned in many ways (e.g. 7=4+3;5+2=7,1+6=7)is
key to being able to use numbers flexbly 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
tenod strategy ef fici end dway frorm habobdus and untellal@lencountimg mo v
strategies, such as 0 c olocreasingflgeney linlefliciers strategiecvallaliotvi ng ond

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

dn a technological age, inwhich most
There are multiple contexts (the word problem or calculations are done on machines, it surg
real-life situation, within which a calculation is | cannot be disputed that knowing whic
required) for each mathematical operation (i.e. | calculation to do is more important than bein
addition) and, as well as becoming fluent with | @ble to do the calculatios.
efficient calculating strategies, pupils also need to
become fluent in identifying which operations are
required. If they are not regularly expo sed 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 as bel ongi rsg rtuc tefineebgldf. t he conceptual 0

Derek Haylock (2014); Mathematics Explain
for Primary Teachers, p.5

The structu re 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 and flexibility 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 identiéd. 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 many do they have
remaining? The reduction context implicitly suggests the actionof 6t a kaiwmagy &6 and mi ght | ea
pupil, for example, counting back or using a formal algorithm to subtract 197 from 256 (seeing the
question as 2561 197 =c ). However, it is much easier to find the difference between 197 and 256by
adding on (seeing the question as 197 +c¢ = 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 _known s vs unknown s 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 t oget her as 6additive reasoningéo
information is unknown 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

Omul tiplicative reasoningb6b. Traditionally, approache
strategy used to identify suitable operations but owing to the shared underlying stru ctures, key words

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

Samir and Lena, where the key word o6l essd might be i
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 oppatunities to identify and
discuss these 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 as O6standardd contexts, i.e. those where the
the problem. Take the following example:

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

Pupils would typically identify the word oO6mored and a
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 people got on at the £hool. Now there are
15 people on the bus. How many people got on at the school?

Again the word 6mored would be identified, and a pupi
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 likelytorelyon &ékey Vv oc ab uabthay yed that this veotkeirgnostaf the cases
they encounter. It is therefore important, when adapting lesson materials, that non -standards
contexts are used systematically, alongside standard contexts.
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Additive reasoning
Change s tructures
augmentation  (increasing) reduction (decreasing)

where an existing value has been added to

Standard
First there werel2 people on the
bus.Thenthree morepeople got on.
Howmany people are on the bus ¢ i Y
now? 12 i
& know both parts My first part is twelve and my
second partisthrede R2y Qi 1y 26
add the parts of twelve and three to findétwhole.£
12+3=2

i K

Non-standard

Eirstthere werel2 people on the 15
busandthen somemore people got

on at the schoolNowthere are 15 |
people on the busHow many [ i

people got on at the school? 1 ¥
GL 1y2¢6 Ye TFANRG LI NI A4
150 L R2y QG (1y2¢ (KSTofidt d

the secondpart, | could add on from 12 to make 15 or
could subtract 12 from 15.

12+?=15 15¢12=7

Non-standard
Firstthere were some people on the 15
busthen it stopped to pick ughree :

more passengers at thbank. D |
Altogethernow there arel5 people " r -
on the bus. How many were people f E
were on thebus before it stopped at

the bank?

GL 1y2¢6 GKS @FftdzS 2F GKS
0KS gK2tS A& mpd® L R2yiQU

To find thefirst part, | could add on from three to make

where an existing value has been reduced

Standard &
FirstKieran had six plates in his —
cupboard.Thenhetook two plates ||
out to use for dinnerHow many '_I_n_l_'
platesare in the cupboarghow? 7 z

o know the whole is six. | know one of thart that has
beentaken awayistwb L R2y Qi (y 26
need to subtract the known partwo, from the whole,
six,to find theremaining partt

6¢2=? 2+7?7%6

Non-standard .
Firstthere were some plates in the I
cupboard.ThenKieran took two out '—:i
for dinner.Nowthere are four left. L |
How many plates were in the J:_i—?l__
cupboard to start with?
aL 1y2¢ (HaSbedditaksh aniay<id tiio and
0KS LI NI GKIFIG Aa €STaG A3
FAYR (KS ¢gK2tS 06& | RRAYST
?¢2=4 2+4=7

4

Non-standard 6
Firstthere were six plates in the
cupboard.ThenKieran took some _:|

out for dinner. There araow four b ! -
plates left in the cupboard. How a 7

many did Kieran take out?
aL 1y2¢6 GKS oK2fS A& artE
R2y Qi 1y26 (GKS LI NI dhl

part that was taken away | can add on from foorr
make six or | could subtract four from ®i%

mp 2NJ L O2dzZ R adzo GNJ O4 6¢?=4 6¢4=7
?+3=15 15¢3="7
Note : the 6firsté thené nowd structure is used heavi

changestructures. Once pupils are confident with the structures, such linguisti ¢ scaffolding can be
removed, and question construction can be changed to expose pupils to a greaterange of nuance in
interpreting problems. For example, the second and third reduction problem s could be reworded as

follows:

Kieran took two plates out dfis cupboard for dinner. There were four left. How many plates were in the

cupboard to begin with?

There were six plates in the cupboard before Kieran took some out for dinner. If there were four plates left in

the cupboard, how many did Kieran take out?
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Thesepresent the same knowns and unknowns, and therefore the same bar modes$ and resulting
equations to solve the problems; however, the change in wording makesthem more challenging to
pupils who have only worked witah a o6firsté thenée

Part -whole s tructures

Combination  (aggregation)/  partitioning
combining two or more discrete quantities/ splitting one quantity into two or more sub -quantities
Hakanand Sally have made a stack of their favourite bookar Booksbelong to Haka, three !
to SallyHow many booksre in the staclaltogether? |—J—
dknowbothpartsd hy S LI NI A& F2dNJ FyR GKS 2GkSN) INNG A&
I need to add the parts of three and four to find the whéle. '—1—"—7—"
4+3=7 3+4=? 4 4

(Onlyone problem has been written for combination as, owing to the commutativity of addition, the only char
jdzSadAz2zy @62NRAY3I ¢g2dzZ R 0S § &suling bacinoddl gnd oAlcutatjoirwo{ild be t
identical)

7
—

Sally and Hakan have madestack of their favourite books. There are seven badtagether. | ,

LT GKNBS 2F GKSY INB {rtfteoaz K2¢ Yviye o3 02

A 1y2¢ GKS ¢gK2tS Aa asSoSy IyR GKIdG 2yS 2F GKS L

to add on from three to make €Sy 2 NJ adz0 G NI} OG0 G KNXBS FTNRY aS@Sy; i+
3+?2=7 g3="?

Sally and Hakan have made a stack of their favourite books. There are severalogé&ther. ?

L¥ F2dzNJ 2F GKSY IINB IF1lyQas K26 Ylyeée o6Stizv3d G2

dknowthewk 2t S A& aS@Sy IyR G(KIG 2yS 2F (GKS LI NIA A&
to add on from four to make seven or subtract four from seven to find the otheréart. a 7
4+?2=7 T7¢4=7

Note : all part-whole contexts areconsidered to beé s t a n dsdhe ldrfigyage of partwhole is
unambiguous.
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Comparison s tructures

Comparison structures involve a relationship between two quantities; their relationship is expressed as a
difference. The structures vary by which of the values are known/unknown (the larger quantity, the

smaller quantity and/or their difference). Part-whole language is not used here because the context
containsn ot one si ngihseeaddwe bepdrate§uantities dnd it is the relationship between them
being considered. Comparison bar models are therefore used to model thesestructure s, which are known
to be the most challenging for pupils to interpret.

Smaller quantity and larger quantity are known (comparative difference)

Standard 31
Navin has saved £19 from fuecket money. Sara has saved £31 from her pocket money. Ho
muchmore has Sara saved than Naviom?How muchlesshas Navin saved than Sara?

L 1y26 2yS ljdbtyarate Aa md FyR 0
differencelcoft R  RR 2y FTNRBY wmd¢p G2 YI1S
19+72=31 31¢c19=7

KS 21
om 2

K S NJ Y-ez—yF-tiii |
NI L OZ%zt RT &

Smaller quantity and difference are known (comparative addition)

3

Standard :

Ella has six marbleRobin has threeore than Ella. How many marbles does Rdawve?

i 1y26 GKS avYlttSNI ljdzrydArade Aa AaAED L 1yzZo UKS |

jdzZ yGAadeo ¢2 FTAYR GKS fFNBSN) ljd ydrde L ySgR {2

6+3=

Non-standard

{FYANI YR [ Syl FNB ol 1Ay3 adedNFHGNBW R Kd dfi ? '

Lena needs to use 25g of butter, how much does Samir need? [ !

o 1y26 GKS aYFfttSNIljdzZ yiArade Aa uwpd L (y2 ;J

know the larger quantity. To find tHargerquantity | needtoadd 18 2 H p ® ¢ 2‘5 _1'5
?-15=25 25+15="?

Larger quantity and difference are known (comparative subtraction)

Non-standard

Ella has some marbles. Robin has thmegre than Ella and he has nine marbles in totadwH 9

many marbles does Ella have? ! !

& knowthe largerquantity is nine.l know the difference between the quantities is thrée. R 2 F

know thesmaller quantity. To find the smaller quantitpeed to add on from three to make

nine or subtract three from nine. —
?+3=9 9¢3=7? ! 3

Stendard 40
{FYANRA &K2NIONBIFR NBOALIS dzalSssbutter How tndch 6 dzd .S Nap [
butter does Lena need? 1
& know onequantityis40L 1y 26 (KS RATFSNBYOS 06Si6SSy gimkSlidz
smaller quantitybut | know it is 15 Ies than 40. To find themaller quantity] need to subtract !
Mp FTNRBY nnoé ' ; ]
40¢ 15 =7 ?+15=40 )

o
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Multiplicati  ve reasoning
Repeated grouping structures
repeated addition repeated subtraction (grouping)
groups (sets) of equal value are combined or groups (sets) of equal value are partitioned from the
repeatedly added whole or repeatedly subtracted
There ae four packs of pencil&ach contains five There are 12 counters. If each child needs three count
pencils.How many pencils are there? to play the game, he many children can play?
2 3
] r . 1 -
S I — —_— -
— 2

4L 1y26 GKSNB + NB Heheew a know he_wholei; twglve and that the alue of each
hasavalue offive. R2y Qi 1y26 (K! equal part is threeTo find the numbepof equal parts|
need to know how many threes are in twelse
3x?=12 12+3=7?
5+5+5+52 sharing (into equal groups)
5 x4 =0 the whole is shared into a known number (must be a
positive integer) of equal groups (sets)

whole. To find the whole, | need to multiply four and
five.g

Share twelve counters equally between three children.

How many counters does each child get?
12
|
| |

I,

aL 1he ﬂ/rml?e 5 twelve anthe number ofequal
partsisthrSS® L R2yQl 1y2¢ (KS
the value of each part, | need to knavhat goes into
twelve three timest

?x3=12 12+3="?

Cartesian product of two measures

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

AN n R

Mg S Y,
—

m # 5 m a
" Ple "/l\’ ‘a

Robin has thee different hats and ﬂ
four different tops. How many ﬂ‘ J
different outfits can he create, that 5 \
combine one hat and one top? & 3’

GL 1y2¢ K2¢ Ylye Kridga GKSNB INB FyR L 1y26 K2g VY

that can be created. To find the number of outfits, | need to find how many different tops cemtmewith each

KFEd 2N K2g YlIye RAFTFSNByld KIFLiGa OFy o06S 62Ny 6AGK
4x3="7 3x4=7?
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Scaling structures
scaling up scaling down
(6ti mes /gmesasmech 0) (6t i mes /dimesleds é&r)
the original value is increased by a given scale the original value is reduced by a given scale factor
factor

_ _ _ The house in my model village needs to be
Rita receives £2 poekmoney every week. Sim earns half the height of the church. If the church is 8 cm talll,
ten times as much money for her paper round. How how tal does the house need to be?
much money does Sim earn?
8
£ I

—___ . . I |

I

- =

4L 1y26 2yS OrtdS Aa (8 | ]
08y GAYSa INBFGSNW® L R2 !
find the second value, | &R (2 Ydzf G A LI

2x10=" GL 1y2¢6 2yS @FtdzS Aa SA3Tl
KFtF & aINBFradoe L R2y Qi 1\
aS02yR @l tdzSz L ySSR G2
Half of 8 is ? 8+2=2
scaling up (6ti me scaling down (O6tin
the value of the original quantity is increased by a  the value of the original quantity is decreased by a
given scale factor given scale factor

TheAlbertHall can hold five times as many peoplea ! y2dza{ I Qa4 3 NRSy LR2YyR KI
the Festival Hall. If the Festival Hall holds 1000 peoy fish. If there are fifty fish, how many frogs are there?
how many does thélbertHall hold?

1000 50
- i
; | i |
' I !
! ¢
50
1000 : ' '.
—f—
o — T —
-
| ' ?
?
4L 1y26 2yS OlfdS Aa wmn aL 1y26 2yS OFtdS Aa pn |
Aa FAOS GAYSa INBFIGSN® GAYSa f Sidow the secorikl #alu® o find the
FAYR GKS &a4S0O2yR @I f dzZS%  secondvalue, need to divide fiftygp & G Sy ®¢
1000 x5 2 50+10="7
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Progression in calculations
Year 1

National curriculum objectives linked to addition and subtraction

These objectives are explicitly covered through the strat egies 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: a two -digit number and ones, a two-digit number and tens, 2 two -digit numbers;
add 3 one-digit numbers (Year 2).

1 Represent and use number bonds and related subtraction facts within 20.
1 Given a number, identify 1 more and 1 less.

1 Show that addition of two numbers can be done in any order (commutative) but subtraction
of one number from another cannot (Year 2).

1 Recognise the inverse relationship between addition and subtraction and use this 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 ( T)
and equal (=) signs.

1 Solve onestep problems that involve addition and subtraction, using concrete objects and
pictorial representations, and mi9ssing number pro

1 Solve problems with addition and subtraction:

o 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 a range of appropria te real -life contexts for calculations.
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eoo0o
Y1 Addition

Strategy & guidance CPA

Count all 3+4=7

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

0123456782891
5+3=8

15=12+3

Counting on

As a strategy, this
should be limited to

adding small n n&
quantiies only (1, 2or | © 9% L [8+1]=0 | 1 1 | fNMMY |
3) with pupils &ila elllle = TAY

3 9 10 11(12) 13 14(15) 16

understanding that
counting on from the
greater number is
more efficient.

Part -part -whole

Teach both addition
and subtract ion
alongside each other,
as pupils will use this
model to identify the
inverse relationship
between them.

This model begins to

develop the 10=6+4
understanding of the 10b6=4
commutativity of 104=6
addition, as pupils 10=4+6

become aware that the
parts will make the
whole in any or der.
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Regrouping ten
ones to make ten

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

6Make tenod

Pupils should be
encouraged to start at
the greater number
and partition the
smaller number to
make ten.

The colours of the

beads on the bead
string make it clear
how many more need 9+5= 14
to be added to make +1
ten.

+4

L Bt__& _8_ __§&. 8 8___@& R R B __—R__IR: Q8. _A___B-__&K. @&
0 ' 2 3 4 65 6 7 B (8 10 11 12 13 (14 15 16 17 18 19 20

Also, the empty spaces

on the ten frame make +3 +3

it clear how many P R, s &

more are needed to L A T T - 7 ST T e
make ten. 17 + 6 = 23
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XX X
Adding 1, 2, 3 more 1 morethan5 5+1=6
Here the emphasis NYYW‘\

should be on the T 17 T 1 |
language rather than 2

the strategy. As pupils mm
are using the
beadstring, ensure that 2morethan5 5+2=

they are explaining
using language such

to 7 . 6 - Ornw 2 more hats
_—— = &::S

68 is 3 mor R~ =<

Over time, pupils ko

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

Adding three single
digit numbers

(make ten first) " L N,

Pupils may need to try

different combinations m -

before they find the
two numbers that

make 10. W
The first bead string
shows 4, 7 and 6. The 4 g 7 +6 — 10 e 7
colours of the bead < o

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

The second bead string
shows 4, 6 and then 7.

The final bead string
shows how they have
now been put together
to find the total.

Copyright © 207 Mathematics Mastery. This can be printed out and photocopied by Mathematics Mastery toolkit registered users only.
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Partitioning to add 24 +13 =37
(no regrouping)

Place value grids and ———— -
Dienes blockscould be -~ i

used as shavn in the
diagram before
moving onto pictorial
representations. Dienes ] l
blocks should always o
be available, as the .‘.s-masﬂ C
main focus in Year 1 is - .

the concept of place R — l

7 11

value rather than
mastering the
procedure.

24+ 13 =3

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.

Introducing column 24 + 17

method for : —
addition, |
\

regrouping only |o— O g o |

Il

place value grids
should be used as
shown in the diagrams.
Even when working
pictorially, pupils Tens Ones -
should have access to 2 4 Ro-group 10 anes 1o 1 ten
DieneS bIOCkS Nest add the ters

' +17 [~

/v ‘\‘ \\

See additional 1 4
guidance on unit pages 1
for extra guidance on -
this strategy.

\?f\\ \\E

Dienes blocks and o i

\
\
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Adding multiples of
ten

Using the vocabulary
of 1 ten, 2 tens, 3 tens
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 stand
digit in the tens colum n
has a value of twenty.

It also emphasises the
link to known number
facts. E.g.
equalto 5. So 2tens + 3
tens is equal to 5 tens.

50=30+ 20
| m—— — AEEEERRRE .
s + ] ) \
s K { \ \
, . ] \ \ \
) \ |
-' | :
\ ! 4
J1ens 4 5tens - tens
30460 -
R W Ve i W - -
20 7200 Y g S L B 6 e v s & e

Ly b et o by oy Sy e
Tt " -t Lo ) .‘F_"_Ju
bt =t i M (el e byl n) fp g
beaded & 2l . AY/ [ ‘ . - ' . | - 25 ) 4 d

aewo:ﬂ
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Y1 Subtraction

Strategy & guidance CPA

Taking away from
the ones & By, A 5
When this is first
intr oduced, the A A A XA
concrete S //5-7—:—3\ ‘ ':-.! £ "-.‘;i : /rd
representation should kass AT B AN

be based upon the yiac] o
diagram. Real objects — \4 15-3=
should be placed on '
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 ones with ones
cubes

28-4 =

Counting back
Subtracting 1, 2, or 3 16¢2=14
by counting back

ameeee
Pupils should be
encouraged to rely - ‘ M
on number bonds
knowledge as time
goes on, rather
than using
counting back as
their main n ¢
strategy.
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Part -part -whole 10b6=4
Teach both addition
and subtraction
alongside each other, ‘
as the pupils will use / v
this model to identify 1 .

the link between them. &
Pupils start with ten \ | e \
cubes placed on the
whole.

They then remove

what is being taken —
away from the whole Y ' >y - | l

and place it on one of — = m — _.l |
the parts. 27_ 3 2 l
The remaining cubes

are the other part and
also the answer. These

can be moved into the
second part space.

Make ten strategy 14¢5=9
To subtract a 1-digit
number from a 2 -digit
number.

Pupils identify how
many need to be taken
away to make ten

first, partitioning the
number being
subtracted. Then they
take away the rest to =S
reach the answer.

— T T——
5 6 7 8 8 00 1 1200 14 18 16 17 8 19 0

U T T T W JU T T

Regroup a ten into
10 ones
After the initial

introduction, the Tt 5
. L ‘ v,
Dienes blocks should i, :
be placed on a place <
[

value chart to support
place value
understanding. This
will support pupils
when they later use
the column method.

A 4 a4 4
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Taking away from 9=1%6
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.

Partitioning to
subtract without
reg rouping

Dienes blocks on a
place value chart ———
(developing into using S
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.

Copyright © 207 Mathematics Mastery. This can be printed out and photocopied by Mathematics Mastery toolkit registered users only.
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Subtracting 40 = 60g 20 38L10=28
multiples of ten

Using the vocabulary l
of 1 ten, 2 tens, 3 tens -
etc. alongside 10, 20,

30 is important as
pupils need to
understand that it is a
ten not a one that is
being taken away.

i i i \r
HEH EIE | nmnnn
! H E(H i LR Y PTLAT ]
L R ST 38_10= !
MN-Du
Column method 3417 = 17

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
pages to support with
this method.
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National Curriculum objectives linked to multiplication and division

These objectives are explicitly covered through t he 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 ref erto definit ions and guidance on the structures for multiplication
and division _to provide a range of appropriate real -life contexts for calculations.

Y1 Multiplication

Strategy & guidance CPA

Skip counting in
multipl es of 2, 5, 10 from
zero

The representation for the
amount of groups supports
pupilsdé under s
written equation. So two
groups of 2 are 2, 4. Or five
groups of 2 are 2, 4, 6, 8, 10.

4x5=20

Count the groups as pupils
are skip counting.

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

Pupils can use their fingers

as they are skip counting. ox4=8

Making equal groups 1)
or 4 x 2. The importance
the equation. So this picture Draw @Q toshow2x3 =6

and counting the total % %

How this would be ﬁ

represented as an equation ; ﬁ %
——

should be placed on the

could represent 2 groups of

will vary. Th is could be 2x 4

+1 [x[]=s8
vocabulary used alongside
4 or 4 twice.
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Solve multiplications 3x3=3+3+3
using repeated addition

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

as well as exemplifying the
Orepeated addi
for multiplication. It is a
natural progression from
the previous 0
strategy as pupils can be
encouraged to
However, as nhumber bonds
knowledge grows, pupils
should rely more on these

important facts to calculate How many apoles are
thera altogethar?

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

Pupils should become
familiar with division
equations thro ugh working
practically.

The division symbol is not
formally taught at this
stage.

Thare are 10 swaels Ring groups of 2.

There are proups of 2,

OSSO OESHO

=

Thwrw dww from apgbes o sach Dol
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Progression in calculations
Year 2

National Curriculum objectives linked to addition and subtraction

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

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

1 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).

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

9 Find 10 or 100 more or less than a given number (Year 3).

1 Show that addition of two numbers can be done in any order (commutative) but subtraction
of one number from another cannot.

1 Recognise and use the inverse relationship between addition and subtractionand use this to
check calculations and lve missing number problems.

1 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 wher e new strategies are being
introduced and developed:

9 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 Solve problems, 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 a range of appropriate real -life contexts for calculations.
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Y2 Addition

Strategy & guidance CPA

Part -part -whole

Pupils explore the different 20=17 + 3
ways of making 20. They B

can do this with all 2 O 20 = 3_"‘ 17
numbers using the same l 20¢3=17
representations. 20¢17=3

This model develops
knowledge of the inverse
relationship between
addition and subtraction
and is used to find the
answer to missing number

problems. ,f[:l

Counting on in tens and
hundreds

410 o 0
2 12 12 52
HL0 4100 4100 OO
2 2 m m
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eoo0o0
Strategy & guidance CPA
Using known facts  to - 3 3+4=7
create derived facts oy + - =

- 1 leads to
Dienes blocks should be
used alongside pictorial ‘ \ l + “ I l - I I Hln 30+40=70
and abstract
representations when leads to
intrr)oducing this strategy. un + mm = an

a mm ==l 300 + 400 = 700

Partitioning one
number, then adding
tens and ones

AT A P ot

Pupils can choose
themselves which of the
numbers they wish to
partition. Pupils will begin : SERERERY
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 knownas a
compensating strategy)

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

22+17=39
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Strategy & guidance CPA

Make ten strategy

410

38 48 50 53

How pupils choose to
apply this strategy is up to
them; however, the focus

should always be on 38 +15 =

efficiency. / \

It relies on an 2 13 +9 +10 +3
understanding that /7 \ e i e,
numbers can be 10 3 38 40 50 53

partitioned in different
ways in order to easily
make a multiple of ten.

Partitioning to add
without r  egrouping

Asin Year 1, this is a of8g = :
mental strategy rather —

than a formal written =

method. Pupils use the === —
Dienes blocks (and later, on e

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

455+103 =55

Column method with Vandreds
regrouping

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

3 5 8

U

As in Year 1, the focus for
the column method is to
develop a strong
understanding of place
value.
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XXX
Y2 Subtraction
Strategy & guidance CPA
Counting back in
multiples of ten and one ™ a '6
hundred - e
-10 -10
75 85 95
-100 -100
750 850 250
Using known number \
facts to create derived e 19
facts S o 8b4=4
Dienes blocks should be _ leads to
used alongside pictorial \ﬁ\‘
and abstract . 80L40 =40
representations when
leads to

introducing this strategy,
encouraging pupils to

apply their knowledge of \- (S
N

800t 400 = 400

number bonds to add
multiples of ten and 100.

Subtracting tens and 53512 =41
ones

Pupils must be taught to e —— T —
partition the second e A Y Y
number for this strategy as

partitioning both numbers oo
can lead to errors if
regrouping is required . = 2 <] O
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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 -20
method, beginning to

identify when this method /4 \

is more efficient than +3
subtracting t ens and then 33 56 53
ones.
53517 =36
Make ten

How pupils choose to 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 be added in any
order.
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Strategy & guidance CPA

Partitioning to subtract
without regrouping

hundreds

As in Year 1, the focus is to
develop a strong
understanding of place 3
value and pupils should :
always be using concrete z
manipulatives alongside

the pictorial. D

I

Formal recording in
columns is unnecessary for
this mental strategy. It
prepares them to subtract 263L 121= 142
with 3 -digits when
regrouping is requi red.

Column method with
regrouping hundreds tens ones

The focus for the column 3 T
method is to develop a 1 ﬂ‘ 7
strong understanding of
place value and concrete

manipulatives should be - 1 8
used alongside.

Pupils are introduced to

calculations that require 1 2 9

two instances of
regroupin g (initially from

Twndreds ene Tones

tens to one and then from
hundreds to tens). E.g. 232 i TN .
I 157 and are given plenty

. . ————————————
of practice using concrete 2 D L
manipulatives and images el e
alongside their formal =

written methods, ensuring
that important steps are = =
not missed in the recording. G

Caution should be exercised
when introducing
calculations requiring
Oregrouping t|
(e.g. 2047 137) ensuring
ample teacher modelling
using concrete

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

1 Recall and use multiplication and division facts for the 3 and 4 multiplication tables (Year 3).

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

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

9 Calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the multiplication ( %), division (+) and equal (=) signs.

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

context.
Teachers should ref  erto definitions and guidance on the structures for multiplication
and division _ to provide a range of appropriate real -life contexts for calculations.
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eoo0o0
Y2 Multiplication
Strategy & guidance CPA
Skip counting in s |ala &S
multiples of 2, 3, 4, 5, 0
10 from zero ; : : : : :
3 L L L L L ]
Pupils can use their 1 e e |e e e
fingers as they are skip : ]
counting, to develop an s e |[e/ e @] @
understandin 3 18] 0]0)106|e
A 9 ° L J L L J °
of 6. w| e | e| e e e
n|e | e|e e e
Dot arrays can beused to 12| |e (e e @

create a visual
representation for the
different multiplication
facts. Bead strings,
groups of cubes (or unifix
/ multilink towers)
provide useful concrete
representations.

Multiplication as
repeated addition

Pupils apply skip
counting to help find the
totals of repeated
additions.
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eoo0o
Strategy & guidance CPA
Arrays to represent oo oo OoOD
multiplication oo oo oo oo
equations (e L e N e Y ¥ e Y e ¥ i) ¥ e
o Lo R e Tl e ¥ o> ¥ o> Yo N o ¥ o)
Concrete manipulatives DO OO OO
and images of familiar
objects begin to be O T e
organised into arrays DS D"
and, later, are shown TS eeH
. S (B e
alongside dot arrays. It o & W =
is important to discuss O S e
with pupils how arrays O e
can be useful. O Own OO 9 T 5
¢S r? - Ty P Sy Oy ST
Pupils begin to A e S TP S T TS
understand
multiplication in a more
abstract fashion, ;
applying their skip : : : : : 90900 ve
counting skills to identify E 000600000
g eaeo0 00 t L L L B B
the multip les of the 2x, 5x - X EEEEE
and 10x tables. | T SR e g
L L B I L B B
The relationship between i L | 42 84K
multiplication and eessss ceesssss
division also begins to be
demonstrated.
Multiplication is
commutative o A |
Pupils should understand -
that an array and, later, Y94
bar models can represent
different equations and
that, as multiplication is
commutative, the order
of the multiplication does
not affect the answer.
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Mathematics

Strategy & guidance

CPA

Use of part -part -
whole model to
establish the inverse
relationship between
multiplic  ation and
division

This link should be made
explicit from early on,
using the language of the
part -part -whole model,
so that pupils develop an
early understanding of
the relationship between
multiplication and
division. Bar models
(with Cuisenaire rods)
should be used to identify
the whole, the value of
the parts and the number
of parts.

It is important to
highlight that with
multiplication, the parts
are of equal value as this
is different to how this
model is used for
addition and subtraction.

There are three equal parts. Each part has a value of three. What is the wh

3x3=

s

9+33

What mudtiplication and division equations can you write for each bar model?

Prove that the equations are correct using a bead string,

Doubling to derive
new multiplication
facts

Pupils learn that known
facts from easier
multiplication tables can
be used to ckrive facts
from related times tables
using doubling as a
strategy.

At this stage they double
the 2x table facts to
derive the 4x table facts.

444

Copyright © 207 Mathematics Mastery. This can be printed out and photocopied by Mathematics Mastery toolkit registered users only.

For further information, ptase see our terms and conditionsvavw.mathematicsmastery.org/terrasid-conditions

33


../../../fin.mclaughlin/AppData/Roaming/Microsoft/Word/www.mathematicsmastery.org/terms-and-conditions

P4l Mathematics
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Y2 Division

Strategy & guidance

Division as sharing

Here, division is shown as
sharing.

If we have ten pairs of
scissors and we share them
between two pots, there will
be 5 pairs of scissors in each
pot.

Division as grouping
Here, division is shown as
grouping.

If we have ten forks and we
put them into groups of two,
there are 5 groups.

Copyright © 207 Mathematics Mastery. This can be printed out and photocopied by Mathematics Mastery toolkit registered users only.
For further information, ppase see our terms and conditionsyavw.mathematicsmastery.org/terramd-conditions

34


../../../fin.mclaughlin/AppData/Roaming/Microsoft/Word/www.mathematicsmastery.org/terms-and-conditions

P4h Mathematics
l" Mastery

Strategy & guidance CPA

Use of part -part -whole
model to represent
division equations and

to emphasise the
relationship between
division and
multiplication

Pupils use arrays of
concrete manipulatives and
images of familiar objects to
solve division equations.

They begin to use dot arrays 15+5= IE]
to develop a more abstract 648 E] @
concept of division. o S O

It is important to highlight
that with multiplication and

Write the divison equations that the sy repeesants,

division, the parts are of : :::
equal value as this is 444
different to how this model A Al
is used for addition and 20+4 = 20+ 5=

subtraction.

The whole is nine. There are three equal parts. What is the value
eachpart? 9+3=

'l'l'
(B
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Progression in calculations
Year 3

National Curriculum objectives linked to addition and subtraction

These objectives are explicitly cover ed through the strategies outlined in this document:
9 add and subtract numbers mentally, including:
o athree-digit number and ones
o0 athree-digit number and tens
o0 athree-digit number and hundreds

9 add and subtract numbers with up to four digits, using forma | written methods of columnar
addition and subtraction (four digits is Year 4)

9 find 10 or 100 more or less than a given number
9 find 1 000 more or less than a given number (Year 4)
1 estimate the answer to a calculation and use inverse operations to check ansvers

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

91 solve problems, including missing number problems, using number facts, place value, and
more complex addition and subtraction

Teachers sho uld ref erto definitions and guidance on the structures for addition
and subtraction  to provide a range of appropriate real -life contexts for
calculations.
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r

Y3 Addition & Subtraction

Strategy & guidance

CPA

Add and subtract numbers mentally,
including:

1 athree -digit number and ones;
1 athree -digit number and tens;
1 athree -digit number and hundreds

Pupils learn that this is an appropriate strategy when
they are able to use known and derived number facts
or other mental strategies to complete mental
calculations with accuracy.

To begin with, some pupils will prefer to use this
strategy only when there is no need to regroup, using
number facts within 10 and derivations. More
confident pupils might choose from a range of mental
strategies that avoid written algorithms , including
(but not exhaustively):

1 known number facts within 20,
i derived number facts,

T 6Make tenbo,

1 round and adjust

See Year 2 guidance for exemplification of these i the
use of concrete manipulatives other than Dienes
blocks is important in reinforcing the use of these
strategies.

It is important that pupils are given plenty of
(scaffolded) practice at choosing their own strategies
to complete calculations efficiently and accurately.
Explicit links need to be made between familiar
number facts and the calculations that they can be
useful for and pupils need to be encouraged to aim for
efficiency.

It is important to model the mental strateg
using concrete manipulatives in the first
instance ad pupils should be able to
exemplify their own strategies using
manipulatives if requiredyith numbers
appropriate to the unithey are workingon
(3-digit numbersin Units 1 & 4; 4igit
numbers in Unit 18 However, pupils
should be encouraged to usedwn facts to
derive answers, rather than relying on
counting manipulatives or images.

No regrouping
345 + 30 274-50
1128 + 300 131300
326 + 342 8524
< | know 4 + 3 =7,
\”f}_f ..‘":. s0 4 tens plus 3
E— ve
S 0111 tensis equal to 7
tens.
345 + 30 = 375.
With some regrouping
416 + 25 2832
383 + 130 4596
611 + 194 13
1482 + 900 23800

Copyright © 207 Mathematics Mastery. This can be printed out and photocopied by Mathematics Mastery toolkit registered users only.

For further information, ptase see our terms and conditionsvavw.mathematicsmastery.org/terrasid-conditions

37



../../../fin.mclaughlin/AppData/Roaming/Microsoft/Word/www.mathematicsmastery.org/terms-and-conditions

8 Mathematics
Mastery

r

Strategy & guidance

CPA

Written column method for calculations that
r equire regrouping with up to 4 -digits

Dienes blocks should be used alongside the pictorial
representations during direct teaching and can be
used by pupils both for support and challenge. Place
value counters can also be introduced at this stage.

This work revises and reinforces ideas from Key
Stage 1, including the focus on place valuei see Year
2 exemplification.

Direct teaching of the columnar method should
require at least one element of regrouping, so that
pupils are clear about when it is most useful to use it.
Asking them 6Can you thi
met hod?6 wi ll chall enge
sense / number facts to use efficient mental methods

where possible.

As in Year 2, pupils should be given plenty of practice
with calculations tha t require multiple separate
instances of regrouping. In Year 3 they become more
familiar with calculatio
regroupo. Understanding
considered use of manipulatives and images,
combined with careful use of language.

Pupils should be challenged as to whether this is the
most efficient method, considering whether mental
methods (such as counting on, using known number
facts, round and adjust etc.) may be likelier to
produce an accurate solution.

Pupils requiring support might develop their
confidence in the written method using numbers that
require no regrouping.

SeeUnit materials for extra guidance on this
strategy.

n
t

n
m

As for the mental strategies, pupils shoulo
be exposed to concrete manipulatives
modelling the written calculations and
should be able to represent their written
work pictorially or with concrete
manipulatives when required.

Again, they should be encouraged to
calculate with known and derived facts an
should not rely on counting images or
manipulatives.

Wi

el
4 44 4

5+ 6 =11 so | will have 11 ones which |
regroup for 1 ten and 1 one.

Regrouping (including multiple separate
instances)

672 + 136 [&:7

468 + 67 824

275 + 386 435¢ 188
WwSINRPdzZLIAY I G2 NBIN
204¢ 137

1035- 851
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Strategy & guidance CPA

Find 10, 100 more or less than a given number 142 + 100 = 242

As pupils become familiar with numbers up to 1000,
place value should be emphasised and comparisons
drawn between adding tens, hundreds (and, in the
last unit of the Summer term, thousands), including
use of concrete manipulatives and appropriate
images.

After initial teaching, this should be incorporated into
transition activities and practised regularly.

-l
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National Curriculum obj ectives linked to multiplication and division

These objectives are explicitly covered through the strategies outlined in this document:
1 count from 0 in multiples of 4, 8, 50 and 100
1 recall and use multiplication and division facts for the 3, 4, 6, and 8 multiplication tables
1 write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two -digit numbers times one -digit
numbers, using mental methods
1 solve problems, including missing number problems, involving multiplication and division,

including positive integer scaling problems and correspondence problems in which n objects
are connected tom objects

Teachers should ref  erto definitions and guidance on the structures for multiplication
and division _to provide a range of appropriate real -life contexts for calculations.

Y3 Multiplication

Strategy & guidance CPA

Doubling to derive 3x3=9 3 x 6 deldub18
new multiplication

facts

Pupils continue to make ._-_g-_‘ ; .g,_!"
use of the idea that facts . . . .. .. .‘

from easier times tables Py —
can be used to derive .. . 5y N | &
\__.' A .".\ t
facts from related times == .-.._._'!.
tables using doubling as

a strategy.

This builds on the
doubling strategy from
Year 2.
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XXX

Strategy & guidance CPA

Skip counting in

multiples of 2, 3, 4, 5, . " o 9 00

6.8 and 10 s s s 8w ® © 0 ¢ 0 0 0 o
' ERERE) ® © ® ¢ & ¢ 0 o
s 0 0 00 ® 0 0 0 0 0 0 o

Rehearsal of previously
learnt tables as well as
new content for Year 3
should be incorporated —— A A SSRS———
into transition activities
and practised regularly.

Use of part -part -
whole model with
arr ays and bar
models to establish
commutativity and
inverse relationship
between
multiplication and
division

In these contexts pupils
are able to identify all the
equations in a fact
family.

Y-
S

| | | |
on
o
n

Tentimes gre ater

Pupil sds wor
must be firmly based on
concrete representations
i the language of ten

times greater must be
well modelled and
understood to prevent
the numerical

mi sconceptio
a zerod .
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Strategy & guidance CPA

Multiplying by 10  and
100

Building on the ten times 5x1=5 Q/ Q/ Q/ Q/ ('_/
greater work, pupils use
appropriate Dienes 5x10=50

blocks and place value OQDO@
counters to multiply 2, 3,

4,5 and 10 by 10, 100 HEe

Ix1=3
and 1000.

3 x100=300

Using known facts for

multiplying by 5=1x5 © v v v ©
multiples of 10 and

100 50=10x5 —
Pupil s grow

understanding of place 500=100x5 N N W™ N mts > Ngmsanss

value, allows them to
make use of known facts
to derive multiplications

using powers of 10. 3%2=6 30x2=60 300 x 2 = 600

It is important to use - i ~———
tables with which they B — ~——
are already familia r (i.e. ’ —_—
not 7 or 9 tables in Year
3)

Z S =

(
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Strategy & guidance CPA

Multiplication of 2 -
digit numbers with

partitioning (no 3x12
regrouping) 12=10+2

3x2
Children should always
consider whether ._.
partitioning is the best .%

strategy 1 if it is possible
to use strategies such as
doubling (some may use
doubling twice for x4),
they need to choose the
most efficient strategy.

Children may wish to
make jottings, including Now add the total number of tens and ones

a full grid as exemplified

herei but grid method is

not a formal method and X 10 2 * 10 2
its only purpose is to

record mental Ve £ &

calculations. This 3 — -e e 3 30 6

supports the
development of the
necessary mental 3x12=36
calculating skills but does
not hinder the
introduction of formal
written methods in Year
4. Concrete
manipulatives are
essential to develop
understanding.
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eoe0eo
Strategy & guidance CPA
Multiplication of 2 -
digit numbers with
partitioning X 10 4 X 10| 4 :" De——
(regrouping) — Ty B

, 3 — e 3 RaTRIRESTE
Using concrete 40 . ';" =—=iEsns
manipulatives and later WUx3=4a2
moving to using images
that represent them,
supports pup X —l
understanding, leading 40 5 — :32
towards formal written — T v
methods in Year 4. 3 e | G- v

11

Once again, this is a
mental strategy, which
they may choose to
support with informal
jottings, including a full
grid, as exemplified here.

Pupils must be
encouraged to make use
of their known
multiplication facts and
their know ledge of place
value to calculate, rather
than counting
manipulatives.
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o000
Y3 Division _

Strategy & Guidance CPA
Dividing multiples of
10, 100 and 1000 by hundrods tens ones
10, 100 and 1000 ~a — ®
using scaling down

vee
Pupils use the strategy of
6scaling dow 3
representing numb ers prmmrssT=n
with concrete SENE 3x10=30
manipulatives and
making the value ten 3 O
times smaller.

30+10=3
ey

Divi ding multiples of
10, 100 and 1000 by
10, 100 and 1000 500+ 100 |
using grouping

Soutench

My whole is 500 and the value of the
equal parts is 100. How many parts ar
there?

Pupils divide by 10, 100
and 1000 by making
groups of the divisor.

®. 9 :
MR

@)

@)
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Progression in calculations
Year 4

National curriculum objectives linked to addition and subtraction

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

9 add and subtract numbers with up to four digits, using the formal written methods of
columnar addition and subtraction where appropriate

9 find 1 000 more or | ess than a given number
I estimate and use inverse operations to check answers to a calculation

N.B. There is no explicit reference to mental calculation strategies in the programmes of study for
Year 4 in the national curriculum. However, with an overall aim for fluency, appropriate mental
strategies should always be considered before resorting to formal written procedures, with the
emphasis on pupils making their own choices from an increasingly sophisticated range of strategies.

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

1 solve addition and subtraction two -step problems in contexts, deciding which operations and
methods to use and why

1 solve simple measure and money problems involving fractions and decimals to two decimal
places
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Y4 Addi tion & Subtraction

Strategies & Guidance CPA

Count forwards and backwards in
steps of 10, 100 and 1000 for any
number up to 10 000. NN

= = = — =r

. . 870 970 1070
Pupils should count on and back in steps

of ten, one hundred and one thousand
from different starting points . These
should be practised regularly, ensuring e _
that boundaries where more than one } : :

digit changes are included. 0 01 02

Pay particular attention to boundaries where regroupir

happens more than once and so more than aigit
changes.
E.g. 990 + 10 or 19.9+0.1

Count forwards and backwards in
tenths and hundredths

Using known facts and knowledge

of place value to derive facts. & + LL‘ = &l

-

AL

o
: &
Add and subtract multiples of 10,

L.s e
100 and 1000 mentally ®@ + @ g@@ 20 + 40 = 60
®® e®
-®

Pupils extend this knowledge to mentally Q Q
adding and subtracting multiples of 10, Q + QQ QQ
® ®g® 200+400=600

100 and 1000. Counting in different
multiples of 10, 100 and 1000 should be | @ @@ = @ g @
incorporated into transition activities @ @ @QG 2000 + 4000 = 6000
and practised regularly. @ @

2+4=6

Adding and subtracting by See Y3 guidance on mental addition & subtraction,
partitioning one number and remembering thause of concrete manipulatives and
ap plying known facts. images in both teaching and reasoning activities will h
By Year 4 pupils are confident in their to secure understanding and develop mastery.

place value knowledge and are
calculating mentally both with
calculations that do not require
regrouping and with those that do.
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o000
Strategies & Guidance CPA
Round and adjust 3527 + 296 = 38274
Pupils should recognise that this +300
strategy is useful when adding and L el
subtracting near multiples of ten. They 3527 T
should apply their knowledge of D’b

rounding.

It is very easy to be confused about how
to adjust and so visual representations
and logical reasoning are essential to
success with this strategy.

Build flexibility by completing the same
calculation in a different order.

Completing the same calculation but adjusting first:

3527 + 296 = 3523 + 300

-4 |-
— N
D355'7"""'"""""'"""" e e
\W—_’/

4523¢ 3997 =523 + 3

- 4000

+3

Completing the same calculation but adjusting first:

4523¢ 3997 = 4526 4000
+3

ss3 ]
/

3997

==

- 4000

Near doubles

Pupils should be able to double numbers
up to 100 and use this to derive doubles
for multiples of ten. These facts can be
adjusted to calculate near doubles.

1600 + 1598 = double 16@®

suble 1600

e
1600 7 3200
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(XXX
Strategies & Guidance CPA
Written column meth ods for F— Py o proes

addition

Place value counters are a useful
manipulat ive for representing the steps
of the formal written method. These
should be used alongside the written
layout to ensure conceptual
understanding and as a tool for
explaining.

This method and the language to use are
best understood through the tutorial
vid eos found here on the toolkit.

Thousands Hundrads Tens Ones

® @
ogo

Q@@ @& @
- ®
® @

/3

Thousard:z Hundrads s Onez
® .90 o @
L S
%@ .
b ® o |
) ©

41

coLn N

14

Written  column methods for
subtraction

Place value counters are a useful
manipulative for representing the steps
of the formal written method. These
should be used alongside the written
layout to ensure conceptual
understanding and as a tool for
explaining.

This method and the language to use are
best understood through the tutorial
videos on the toolkit.

i

{ ')uun.rm " n-drn Tens nm—;
®
|

| Qs

PEED @ooc &

4°3'5 2
3271

1081
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Strategies & Guidance CPA

Calculating wit  h decimal numbers

Assign different values to Dienes

equipment. If a Dienes 100 block has the
value of 1, then a tens rod has a value of
0.1 and a ones cube has a value of 0.01.
These can then be used tduild a

conceptual understanding of the 242 +13.4=
relationship between these.

Place value counters are another useful (_/&, I Q
manipulative for representing decimal ‘

numbers. @ | (l/ ; Q Q

All of the calculation strategies for
integers (whole numbers) can be used to .
calculate with decimal numbers.
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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 count from 0 in multiples of 6, 7, 9, 25 and 1000
1 recall and use multiplication and division facts for multiplicat ion tables up to 12 x 12
1 write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two -digit numbers times one -digit

numbers, using mental and progressing to formal written me thods

1 recognise and use factor pairs and commutativity in mental calculations

1 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

1 multiply two -digit and three -digit numbers by a one-digit number using formal written layout

9 find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of
the digits in the answer as ones, tenths and hundredths.

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

1 solve problems involving multiplying and adding, including using the distributive law to
multiply two digit numbers by one digit, integer scaling problems and harder cor respondence
problems such asn objects are connected tom objects.
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Y4 Multiplication

Strategies & Guidance CPA

Multiplying by 10 and 100

When you multiply by ten, each part is
ten times greater. The ones become tens,
the tens become hundreds, etc.

When multiplying whole numbers, a zero
holds a place so that each digit has a
value that is ten times greater. 3x10 =30

Repeated multiplication by ten will build
an understanding of multiplying by 100

and 1000 3 x 100 =300

3 x 1000 = 3000

Using know n facts and place value
for mental multiplication involving
multiples of 10 and 100

Pupils use their growing knowledge of
multiplication facts, place value and
derived facts to multiply mentally.

Emphasis is placed on understanding the
relationship (10 tim es or 100 times
greater) between a known number fact
and one to be derived, allowing far

l arger oO6fact famil.i ¢
single known number fact.

Knowledge of commutativity (that
multiplication can be completed in any
order) is usedto find a range of related

facts.
30x7=210 300 x 7 = 2100
70x 3 =210 700 x 3 =2100
7x30=210 7 x 300 = 2100
3x70=210 3 x 700 = 2100
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