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MathsandLittle Big Mathgrogrammes. These have been combined with the principles and methods ftitie Rose
mastery scheme of work.

The outlines belovghould be read in tandem witthe Big Maths CLIC Bookhich provides detailed teaching guidan
for each step in th@®ig Mathsprogress drives

By following these steps, every child in our school should gain the ability to calculate quickly and efficiently in all four
operations (addition, subtraction, multiplication and division)They should also develop a sourmdnceptual
understanding of thalifferent operations, including links between them

The steps build on each other, so to teach each child effectively we just need to find out what they can already do and
then follow the steps from that point. This may involve tiagkback, and may involve looking at pesgjuisite skills from
BigMathsA y Of dzZRAYy 3Y Lbb OHtE®@&oukigi KAYy3 bSs0x [ SNy

It is important to note that all teachers, right up through the school, use concrete resources to introduce and explore
concepts and methods. We then teach the children how to make their own pictorial representations (such as drawing a
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sure that they have ma&al images they can draw on to do so successfully,

Eventually, the aim is for children to internalise those mathematical images, so that they can carry out a lot of the
calculation mentally. However, they should continue to record what they need to jettings orBig Mathswritten

methods) in order to be successful. Success is not about carrying out calculations ngehtélip a | 6 2 dzi  OF NNE A
successfully and efficiently. Children have a smaller capacity for working memory than adudtshdry, find it hard to

hold a number in their heads whilst they manipulate it. Recording takes away this constraint, and is a necessary step in
learning every process. Recording should continue until or if it is unnecessary for each individual child.

If children follow the Counting, Leadts and INN skills suggested in each year group, they should find the steps in the
calculation progress drives relatively effortle3®acherplan in such a way that they teach the mequisite skills before
introducing a calculation method. If a group of children enter a class behind year group expectations in thelts.@arn
INN skills, teachers will fill these in before teaching the calculation that relies on them.

Throughout the teachingf calcuétion, our children are presented with varied questions, problems and reasoning
challenges. These are primarily based on \tikite Rosescheme of work and th&lCETM Masterynaterials. A few
examples are included in this calculation policy, but the main focus serethe steghy-step development of conceptual
and procedural fluencyFor further details on the teaching of reasoning and probkotving, please consult th&hite
Rosesmallsteps guidance.



Addition

Overview

Children are taught taddusing learnt nmber facts such as 5 + 3 = 8, coupled with a sound understanding of place value.
Work in EYFS and Year 1 links the learning of addition facts to experiences of counting on.
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learn that if 3+ 4 =7, then:

1 3tens+4tens=7tens (30 + 40 =70);

3 hundreds + 4 hundreds = 7 hundreds (300 + 400 = 700);

3 thousands + 4 thousands = 7 thousands (3000 + 4000 = 7000);
3 tenths + 4 tenths Z tenths (0.3 + 0.4 = 0.7);

3a +4a = 7a; and so on.

=A =4 =4 =4

This shows them that their leaiits open the way to a whole world of mathematics.

At all stages, children are encouraged to calculate their answers using known facts, rather than counting. Fer, exampl

to solve 4 + 7, they could use their knowledge and bridge to 10, deducing that since 4 + 6 = hugt bal1.
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bead stringsNumicon, terframes, basel0 apparatus, and plaeealue counters.

Key visual images of addition are used to develgrangunderstanding. In particular, the papart-whole model is

used to highlight the links between addition and subtraction, and tenbodel is used to help children break down word
problems and work out how to solve them.

Teachers and children use the languag@arts and wholesto describe these images. The children are also taught to
write and understanaddition number sentencethat startwith the total, e.g.7 = 4 + 3.

To fully develop their fluency, chileh are presented with addition questiois varied formats:

Fluency variation, different ways to ask children to solve 21+34:

Sam saved £21 one week and
‘ £.34 another. How much did he 21
save in total? +34
n o+

21+34=55, Prove it! (reasoning —
but the children need to be Always use missing digit
fluent in representing this) 21 + 34 = problems too:

=21+34 @ee [

©00 ?

What's the sum of twenty one

and thirty four? ?




Addition
EYFS

1-12 1-5

The foundations of a strong understanding of addition are laid ddwh 2 dzNJ OKA f RNBy Qa St NX ASad
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they need to add more of something. They then begin to recognise situations in which we need to find the total after
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“How many altogether?”
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from different numbers.They practise these skills in their Little Big Maths sessions until they begin to know the answers
without the need to count. For example, they begin to know that 3 add 2 is 5.

Children learn to ad numbers of objectsvithin 10 as a part of play and in day to day situations. They start by finding
the total by counting every object, but progress to counting on, then to counting on from the bigger number. As their
knowledge of addition facts increases, they begin tewale the total rather than needing to count.



Addition
Year 1

1-12

6-12

The children ar@ow taught toread, writeand understand addition number sentences.

They represent and solve additions using a wide range of diffemethematical apparatus.

understanding of different visual and abstract models of addition.

Combining two parts to make a whole:

The use of two different colours
makes the two parts clear within the
whole.

Place cubes or counters on large
laminated diagrams and split then|
up different ways. Children then
draw theparts and whole as dots

on blank diagrams.

Concrete Pictorial Abstract
Use a rage of resources, e.g. shells, E
0§SRRAS t SIogsSa 3

4 is apart, 3 is gpart, and thewhole
is7.7=4+3.

As children develop their Leaits
knowledge, they will be able to draw
diagrams like this from their recall of
addition facts.

Counting on:

Concrete

Pictorial

Abstract

012365678910

Limit to adding small quantities only.
Ensure that pupils understand that
adding on from the greater amount is
more efficient.

Move on to adding small quantities
onto teen numbers:

A bar model which encourages
the children to count on.

6 |

The abstract number line.

4+ 2=6.

What is 2 more than 4? What is the su
of 2 and 4? What is the total of 4 and

12 + 3 =15. Children should make the|
linkto2+ 3 =5.

(MM
3 9 10 1(12)13 14(5) 15

This develops their



Regrouping to make 10:

Concrete Pictorial Abstract
® e o Children to develop an
® O e understanding of equality:

6+5=6+4+1.

Weknow 6 + 4 = 10.
So6+5=11.

Use ten frames witleubes or counters, | Children to draw the tedrame and
as well as Numicon. the counters or cubes. The use of
colour helps to show the two parts

In Big Maths sessions, childrirarn their addition facts so that they do not have to count to add numbers within 10. For
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The children aralsointroduced to PIM the Alien.

He helps children to see that learning one number fact such as 3 + 4 = 7 can open up a whole world of maths. PIM knows
that 3 things + 4 things will always be 7 thin@ere are lots of examplesidiis body. This principle is applied to money
and measures, for example 3p + st be7p.




Addition
Year 2

Column Methods Steps
1324 1

In Year 2, the children are taught to addi@it numbers by partitioninthem, adding the tens and ones separately.

Initial steps of adding 1 and 10 to amg®it number buil y OKAf RNBy Qa dzy RSNAR Gl yYRAYy3a 27F

W+10=

28+ 1= | 23 4 5 6 7 8 910
11121314 15 16 1718 19 20
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2112223 24 25 26 273.30 4 @ 43444546474849.

The children then lea to add TO + O:

Concrete Pictorial Abstract

; - () i

1] |OC
4|

41+8 —+
B

Childrenrepresent the concrete

O un
1" \0
D
O

8
+

This is initially taught with no _ e S}
bridging, i.e. ones total less than 1 apparatus using symbols.

Later in the year, children are L,_ q
shown that if the ones add to more

than 10, they can exchange them
for a 10block. This links back to Children should be able to draw on

their knowledge 6 number facts to add

their work on tenframes in Year 1.
the ones.




The children use PIM the alien to help them understand what happens when we add
9FOK 2F tLaQa Kl yRa KI anusit®tens 30y AGNA. dThe
practise this in Big Maths sessions, turning their Léafacts into PIM Adition facts
They also look at it practically, using a range of apparatus:

50=30+20
EERE

Once they are confident adding tens together, the children learn how to add tdigi2numberswhich total less than
100,by partitioning and recombining:

Concrete Pictorial Abstract

Tens Ones % + 52

T o w
| - e w31z

|' |

i
ﬂ o ‘%0 5 N

' / I pemem=y pmm=y
X 300K /X Laand fmmmd 1901 5|

..........

! Children move from the full
‘ method, to the abridged method,

l l Tens I Ones then finally solve thesadditions
] ] : Q00 D00 ..F Yo N2 yAtyEn€ydiraw on their
00 0000 Ie_armts and PIM addition from

b”h‘* - Big Maths.

Use basel0 apparatus to explore what
is happening. Begin with no exchangi @

2 different ways of showing the
concrete apparatus.

Once they are confident with the higinderstanding methods above, children are introduced to the column metbiod
adding TO + TO. In Year 2, they only use this method é&stiqns with no exchanging.

36
+ W2

78




Addition
Year 3

Column Methods Steps
2528 2-6

Following place value work on hundreds at the start of Year 3, the chitdre now tackle additions thédtal more than
100:

Throughpracticd y . A3 al Ka aS3daArAz2ya2yiBRAVYSBAKRRRSOSt 2L Ay (2

Lesson$uild up fromthis in small steps, until the childreran add HTO + HTO:

Concrete Pictorial Abstract
[0 o
_ 200 + 300 = 500
0000 (00e c0 40+60 =100
‘ 611

0000 (0000 | 000
00 ¢ e00® |

The hidp-understanding method
Fo2@S Oy 2502y
Children to represent the counters | with practice.
with diagrams in their books.

Use place value counters so that the
children can move and exchange then

Children are taught column
For word problems, children should| method addition once they are
draw a bar model to represent what| confident with high

it is asking them to do: understanding methods:
? 243
243 368 +368
611

11




Addition
Year 4

Column Methods Steps
2931 7-8

Addition of 3digit numbers extends to addirgnytwo 3-digit numbers, including crossing 1000. In Big Maths sessions,
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629 + 577

A A

£3.00+£800= £11.00
£0.80 + £0.60 = £140
£0.05 + £0.07 = £0.12

Meanwhile, children use place value tokens to represent the addition of larger numbers:

| 1000s | 100s | 105 | 1s
o (o @ @ @®® 00..
® L L

AN N 1 A
©e©| o | e®

This supports the development of column methods for addirtight numbers:

8686
+ 6549

15235

111




Addition
Year 5

Column Methods Steps
32-38 9-11

In Big Maths sessions, the main Y5 focus for addition is decimals.

The children return to the idea of PIM the Alien.

If 3 things add 4 things is 7 things, then 3 tenths and 4 temhst be7
tenths.

This understanding allows the children to add deaimumbers:

They progress to solving any additions with 2dp by the end of Year 5:

385+ 867

The children are also taught to use column methods to adiig numbers, and to add several numbers of different
sizes:

81686 368
+ 66519 + oos

148235 z;gu

111




Addition
Year 6

Column Methods Steps
3941 12-14

In Year 6, the children learn to solve decimal additions when there are different numbers of decimal places.

867+98

Let the tenths Hold the tenths Hold this Zar;d
part-answer answer and add on 3"5‘:’:’ I
jump out first the hundredths :’::al € units

Column addition is extended to any size of langenber, and to 3 decimal places.

8.689
+ 6.54

15.229
11




Subtraction

Overview
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understanding of this link.

Children are taught to work backwards wheubtracting singlaligit numbers. As much as possible they are encouraged
to calculate rather than counting: for example, to subtract 8 from 56, they might split the 8 into 6 and 2 to bridge through
50.

From midway through Year 2, the main emphasis ibtsaction teaching is on finding the difference on a number line.
The children are taught to find the difference in just two jumps, drawing on their knowledge of number bonds to 10 and
100 (Jigsaw Numbers).

From Year 3 onwards, children who have a secunderstanding of numbeline subtraction are also taught a formal
column method based on decompositiohe children are encouraged to choose flexibly between the two methods
when solving calculations and problems.

/| KAf RNBy Qa 02y 0S lelifazed in edmfi ReSrgduip ith RoprypHateicdncrédd resources. These include
bead strings, Numicon, teftames, basel0 apparatus, and plaeealue counters.

Key visual images efibtractionare used to develop a strong understanding. In particular pértpart-whole model is
used to highlight the links between addition and subtraction, and the bar model is used to help children break down word
problems and work out how to solve them.

Teachers and children use the languageartsandwholesto descibe these images.

To fully develop their fluency, children are presented with addition questions in varied formats:

Fluency variation, different ways to ask children to solve 391-186:
° Raj spent £391, Timmy 391-186 What's the calculation? What's the
spent £186. How much i answer?
more did Raj spend? i1 =391-186 P T Ges
(D () - oen (200 8
T had 391 metres to run. 391 ég@ GG
eLE After 186 I stopped. How GO0
many metres do I have -186 G
left to run? - 3 9 D
Find the difference ebtween - [:”:] 6
391 and 186
Subtract 186 from 391. O oo s
What is 186 less than 3912




Subtraction
EYFS

1-9 1-5

The teaching of subtraction in EYfRi#rors, to a large extenthe teaching of addition.
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¢KS ARSI 23d dawdlopetircdrefullysteuttdred play activitiesThe children learn to spot situations in which
they need tosubtract amounts or quantities, because there needs to be less of sometfiimgy then begin to recognise
situations in which we need to fildow many are left after subtraction.

The children then learn to use their counting skills when taking away numbers of objects upTadpstart bgarefully

taking away a given amotifcounting as they remove the objects). Next they learn to count how many are left. Finally,
they carry out the full process of subtracting, counting out a given number of objects, taking away the right amount, and
finding how many are left.

®e

“How many are left?”,




Subtraction
Year 1

1017 6-12

The children are now taught to read, write and understand subtraction number sentences.

They represent and solve subtractions using a wide range of diffenathematical apparatus. This develops their
understanding of different visual and abstract models of subtraction.

Physically taking awagnd removing objects from a whole:

Concrete Pictorial Abstract
4-— 3 =1 4— 3 =
T4-3
x 4
(% ] Ay ; :
Children draw the concrete
resources they are using and cross
them out. °
Children should physically Use of the bar model:
remove the objectstather than ° ’
crossing them out. x x x
Use a wide variety of objects. The whole is 4; one part is 3; what is th
other part?
Counting back:
Concrete Pictorial Abstract

A+
s (X[ x[x[*x] [x[*] |@1234567891
a0 -

| s
«

| 4 6

e Children represent what they see
Use number lines and number | pictorially. Children shoultkoon begin o use
tracks. I u i u
Only count back small amounts, knowr_1 number facts to solve these
e.g.1,2o0r3. questions.

16-2=14




Part-part-whole:

Concrete

Pictorial

Abstract

10}

&

The whole is 10; one part is 6; the othe
partis 4.

This can be recorded different ways:
10¢6=4
10¢4=6
6=10c4
4=10¢6

Children should also use this model to
make the link betweesubtraction and
addition.

Finding the difference:

Concrete

Pictorial

Abstract

Use cubes, Numicon, Cuisenaire

rods, and other objects.

XXXXXXXX
XXXXXX

Children draw the concrete objects
they have used, or represent them
with a cross.

Use of the bamodel:

Find the difference between 8 and 6.
8¢ 6, the difference is ?

Children to explore why 97 = 8- 6.

Making 10:
Concrete Pictorial Abstract
14-5
@ew 14¢5=09.

L)

W

T B

Use ten frames and Numicon.

Children to present the ten frame
pictorially.

You also want children to see related
facts, e.g. 14 9 = 5.

Children to represent and verbally
explain how they have solved it:




