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INTRODUCTION

Thiscalculationpolicyhasbeenwritten in line with the programmesf studytakenfrom
the revisedNational Curriculumfor Mathematics(2014).1t providesguidanceon
appropriate calculationmethodsandprogressionThecontentis setout in yearlyblocks
underthe following headingsaddition, subtraction, multiplication anddivision.

AIMSOFTHEPOLICY

1
1

Toensureconsistencyand progressionin our approachto calculaton
Toensurethat childrendevelopan efficient, reliable,formal written
method of calculationfor all operations

1 To ensure children developdeeper understanding of the mathematical
processesnvolved in calculating alongside the formal methods of

calaulation

f To ensure that pupils are competentflnency, reasoningnd problem solvingand

can make informed and appropriate choices about the methods they wish to use
(mental or written) to solve mathematical problems efficiently and effectively.

HOWTOUSETHISPOLICY

=

Usethe policyasthe basisof your planning

AlwaysuseAssessmentor Learningo identify suitablenext stepsin calculation
for groupsof children

If, at anytime, childrenare makingsignificanterrors,return to the previous
stagein calculation

Encouragehildrento makesensiblechoicesaboutthe methodsthey use

when solvingproblems

When teaching times table and division facts, there is a clear progression of
explicit teaching and exploration for each year group: Y2 = x2/x5/x18; Y3
x3/x3/x8; Y4+ = up to x12. If a child has mastered these tables in the year

group, they should be given further opportunities to deepen their
understanding of that multiplication
1 The calculation strategies whietill be used will reflect the ideology of
moving from concrete to pictorial and then abstract recordilegding to
more formal written methods.

See appendix for additional questioning, puzzles and problems leading to Mastery Level.

Please also see additional NCETM resources saved on the server.

Staff resources (T Drive): Curriculviaths-Mastery NCETM Resources

Videos to support mathematical teaching and learning

Multiplication Algebra
https:/{www.noetm.org uk/resources/40530 | https:/ fwww. noetm.org. uk)/
K51 - Multiple Representations of resources/d43649

Nultiplication
K51- The commutative law for multiplication
Lower K52 - Grid multiplication as an interim

K51 - Look at ‘missing numbers’
K52 - Equations and substitution
K53 - Factorising®

Number facts
https:y/fwww.noetmorg.uky/

resourcesf40533

K51 - Number bonds to ten

K51 - Consolidation and practice {Addition
and Subtraction)

Division

https:fwww. ncetm.org.uk
resources/43589

K51- Sharing and grouping

K5 2 - Place value counters for
division

K51 - Partitioning in different ways

¥51 - Addition and Subtraction

K51 - Using resources to develop fluency and
understanding

K52 - Partitioning {subtraction)

K51 - Adding fractions and mixed
numbers

K52 - Using an array to add fractions
K52 - Bar model dividing by fractions
K53 - Fraction wall to add fractions*®

Lower K52 = Partitioning

Lower K52 - Discussing Subtraction
Strategies

Lower K52 - Developing Column Subtraction
Upper ¥52- Column Subtraction

step K51 - Reinforcing Table Facts KS 3 - Group working on
Upper K52 - Moving from grid to a column K51 - Rapid recall of multiplication facts problems*

Number and Place value Fractions Subtraction Multiplicative
https:/fwww.ncetm.org.ukfresources/40534 | hitps://'www.neetm.org. uk/ bttps:hwww.noetm.org. uk; reas:nning

¥51 - Counting in steps of one and ten resources/43609 resourcesf40532 hittps:fwwwe nicetm,orguk/

resources/43669
K52 - Bar model for

multiplication
K53 - Ratio and proportion™

& Wandsworth Primary Mathematics Team 2014

*k52 videos included for information and use to develop depth for most able pupils if appropriate.




ADDITION

Year 1
Practise — Vary> Apply Challenge

+ = signs and missing numbers

| KA RNBY ySSR (2 dzyRSNEUGF YR (KS . Geyadodddioul@le S lj

GNRAGGSY SAGKSNI 4ARS 2F (KS SldadtAade ardy
2=1+1
2+3=4+1

Missing numbers need to h@aced in all possible places.

3+4= =3+4
3+ + =7 7+1=+4
7= +4 5+4= +3
+b=7 7=+D

Counting and Combining sets of Objects

Combining two sets of objects (aggregation) which will progress onto adding on to a set
(augmentationusingconcrete resources (Base 10, Numicon, counters, cubes etc)

i 1;? . ..:"!.-

Use of parpart-whole model to represent addition/subtraction structure

Put § cupeakes en two plates.
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Z2and 3 part S
port make 5.

3

This is @ number bond.
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Understanding of counting on with a numbertrack.

Understanding of counting on witlh numberling(supported by models and images).

7+ 4
: | : 1 : | : L /\I/_\I/\ ]
0 1 2 3 4 5 6 7 8 9 10 11 12

+10

19+ 15
+1 +1 +1 +1 +1
/\/\

19 29 30 31 32 33 34

Childrenshould see addition and subtraction as related operations.
E.g. 7+ 3 =10is related to 48 = 7, understanding of which could be supported by an image like
this. 5

N

L U Ll
| | Il
10=7+3

Children have opportunities to explore partitotng numbers in different ways using concrete
resources.

9.7 =6+1,7=5+2,7=4+3=

Children should begin to understand addition asmbining groups and counting on.

m‘j,; Sand | moreis! &
[
+ [ | Sand2moreis! 6,7
] @ Sand 3 moreis! | 6,7,8

Vocabulary

Addition, add, forwards, put together, more than, total, altogether, distance between, difference
between, equals = same as, most, pattern, odd, even, digit, counting on.

Generalisations

1 True or false? Addition makes numbers bigger.
1 True or fale? You can add numbers in any order and still get the same answer.




ADDITION
Year 2
Practise—>  Vary Apply Challenge

Continue to use a range of equations as in Year 1 but with appropriate, larger numbers.
Continue to use paspart-whole model. Introduce use of bar model.

Part-Whole Model Introducing Bar Models
Addition & Subtraction

L _____® l 2

pan

Part + Part = Whole
Whole — Part = Part

Children should practise addition to 20 to become increasingly fluent; Sheuld use the facts they
know to derive others, e.g using 7 + 3 = 10 to find 17 + 3= 20, 70 + 30 = 100

They should use concrete objects such as bead strings and number lines to explore missing numbers

45+ __ =50.

Missing number problems e.g 14 + 86+ 32+ + =100 35=1++5

The order in which children should learn addition is:
1 atwo-digit number and ones
1 atwo-digit number and tens
1 two two-digit numbers
1 adding three oneligit numbert

Children can use a numbered line to coontin tens and ones (using physiagparatus
such as Base Ten (Des), Numicon, Cuisenaire equipment to aid understanding)

Counting on in tens and ones

23+12=23+10+2 10 +2

=33+2 23 33 35

=35



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-mYj70OvLAhVD7g4KHZ-uCoEQjRwIBw&url=http://e2math.weebly.com/models-to-support-thinking/bar-model-singapore-math-model-method&bvm=bv.118443451,d.ZWU&psig=AFQjCNE2MnW3Fe0ypsLkr3zoXFnmkhKLfQ&ust=1459538013099030
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-mYj70OvLAhVD7g4KHZ-uCoEQjRwIBw&url=http://e2math.weebly.com/models-to-support-thinking/bar-model-singapore-math-model-method&bvm=bv.118443451,d.ZWU&psig=AFQjCNE2MnW3Fe0ypsLkr3zoXFnmkhKLfQ&ust=1459538013099030

47 + 36

+10 +10 +10

/\ +1 +1 +1 +1 +1 +1

47 57 67 7 78 79 80 81

Develop this to countig in multiples of 10 and 1
47 + 36

+30 3 +3

47 57 67 77 80 83

Partitioning and bridging through 10.

The steps in addition often bridge through a multiple of 10

e.g. Children should be able to partition the 7 to relate ﬂ/””'—h\\\

adding the 2 and then the 5.

8+7=15

Adding 9 or 1by adding 10 and adjusting by 1

e.g.Add 9 by adding 10 and adjusting by 1 +10

T

35+9=44 35 4445

e.g. 26 +9=25+10 (by moving one from the 26 to give to the 9 to make ten)

38 + 7 = 35 +10 (by moving 3 from the 38 to make the 7 into ten)

38 +7 =@ + 5 (by moving 2 from the 7 to give to 38 to make; 4dderstanding that this way
and the way above both workcommutative law)
' RR ydzYoSNE ¢oKSNBE GKS& ONRaa GKS GSya o2dzyRIN|
e.g.
19 + 26 becomes 20 + 2®rdonstrated using practical resources:
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Towards a Written Method

Partitioning in different ways and recombine

47+25

60 + 12

I Wy et

Expanded written method

_ 40 +
40+7+20+5= +90 +
40420+ 7 +5= 60 +12=72
60+12=72
Vocabulary

+, add, addition, more, plus, make, sum, total, altogether, Nolwy' @ Y2 NB {2 YI { SXK
Y2NB AaX GKFYyXK K2g YdzOK Y2NB AaxK I's Sljdz t a3

bSIENI Ydzf GALX S 2F wmnX GSya o02dzyRIFINESX az2NB GKI |t

more
Generalisation

1 Noticing what happens wheyou count in tens (the digits in the ones column stay the same)

1 Odd + odd = even; odd + even = odd; etc

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

1 Recognise and use the inverlationship between addition and subtraction and use this to
check calculations and missing number problems. This understanding could be supported by
images such as this.

b

¥
Il
:Li;'nli"&i'%.i”%.é' 747210 6 and how many / }) /

—— more make 10? |
s 6+[1=10 E—— J




ADDITION
Year 3

Practise — Vg — Apply> Challenge

Missing number problems using a range of equations as in Year 1 and &hout w
3 digit + O, 3 digit + T and 3 digit + H.
Use of bar model to understand structure of addition

718 45

123

Partition into tens and ones

Partition both numbers and recombine.
Count on by partitioning the second number only e.g.
247 + 125 =247 + 100 + 20+ 5

=347+20 +5

=367 45

=372

Children need to be secure adding multiples of 100 and 10 to any-tligiienumber including those
that are not multiples of 10.

Mental Methods

Manipulate to nearest multiple of 10 before adding (when ones cross tens boundaryekrssuof
equipment e.qg. Cuisenaire, Numicon, Base Ten to aid

e.g. @ 58 =45 + 60 (by moving 2 from the 47 and giving it the 58, it makes this a much easier sum

2)
Or 77 + 46 = 80 + 43 (by moving 3 from the 46 and giving it to/the 7

Children need to be secure adding multiples of 10 to anydgit number including those that are
not multiples of 10. 430

48 + 36 = 84 +2 +4
/NN
48 78 80 84

Missing numbers & balancing equations

A +78=27+80
A -56 =87
A +A +A =126




Towards a Written Method

Introduce expanded column addition modelled with place value counters (Dienes could be used for
those who need a less abstract representation)

e oo 8% 247
® 00 o 200 + 40 + 7 +125
@ 100 + 20 + 5 %g

300 + 60 +12 = 372
o) @ (9 @e @
%@ 372

Leading to children understanding the exchange between tens and ones.

o o0 22 o 090 ®®
£ ®e 88 e ® ® @
® 00060 ® oo
@9 )
@0

Some children may begin to uadormal columnar algorithm, initially introduced alongside the
expanded method. The formal method should be seen as a more streamlined version of the
expanded method, not a new method.

24? Expanded and Ladder method are brig
+125 stepping stones on the joney to
3?2 understanding standard written method

Children should only use these to gain
understanding it should not become a
method they rely on.

10

Mental Strategies

Children should continue to count regularly, and back, now including multiples of 4, 8, 50, and 100, and
steps of 1/10.

The number line should continue to be used as an important image to support thinking, and the use of
AYTF2NXIEE 220GAy3a aK2dzZ R 0SS Sy O hdeistardiSgRofworkingh & g A f f
mentally.

Children should continue to partition numbers in different ways.

They should be encouraged to choose the mental strategies which are most efficient for the numbers involved,
e.g. Add the nearest multiple of 10, then adjsach as 63 + 29 is the same as 63 ¢ B0counting on by
partitioning the second number only suchas 72 +31=72+30+1 =102+ 1 =103

Manipulatives can be used to support mental imagery and conceptual understanding. Children need to be
shown howthese images are related eg.

2Kl 1Qa (GKS &b YSK 2 Kb s V9@ 000
//// 2’ 00 000




Vocabulary

Hundreds, tens, ones, estimate, partition, recombine, difference, decrease, near multiple of 10 and 100,
inverse, rounding, column subtraction, exchange

See also Y1 and Y2

Generdisations

Noticing what happens to the digits when you count in tens and hundreds.

Odd + odd = even etc (see Year 2)

Inverses and related factsdevelop fluency in finding related addition and subtraction facts.

Develop the knowledge that the inverseabnship can be used as a checking method.

Key Questions

What do you notice? What patterns can you see?

2 KSy O2YLI NRYy3 (g2 YSGiK2R&a lt2y3aiRS SIFOK 20KSNY
in the formal method; can you see where itnsthe expanded method / on the number line?

S ——— 1
L2 + 22L5= LOoO+ 4O+ 2
¢_200+20+ 3
e 600+ 60+5 = 665

[(+290), A3\ 3\

Ly 642 6L 66

KI




ADDITION

Year 4

Practise — Vary> Apply Challenge
Missing number/digit problems:

Mental methodsshould continue to develop, supported by a range ofdels and images, including
the number line. The bar model should continue to be used to help with problem solving.

Written methods (progressing to 4ligits)

Expanded column addition modelled with place value counters, progressing to calculations with 4
digit numbers.

@@ 200 +40+7
® :’ @@ 100 + 20+ 5
® ® o6 300 + 60 +12 = 372
@
247
® oo @@ ”fg
%@ 60
300
372

Compact written method

e °  °°
°® oo ‘ee_ | 2634
oo Eo ® 082 44517
7 1 5 1 | Z151

Extend to numbers with at least four digits.

Children should be able to make the choice of reverting to expanded methods if experiencing any
difficulty.

Mental Strategies

Children should continue to coung¢gularly, on and back, now including multiples of 6, 7, 9, 25 and
1000, and steps of 1/100.

The number line should continue to be used as an important image to support thinking, and the use
of informal jottings should be encouraged where appropriate.




Children should continue to partition numbers in different ways.
They should be encouraged to choose from a range of strategies:

Counting forwards and backward24 ¢ 47, count back 40 from 124, then 4 to 80, then 3to 77

Reordering28 + 75, 75 + 28Hinking of 28 as 25 + 3)

Partitioning: counting on or back: 5.6 + 3.7,5.6 +3+0.7=8.6 + 0.7

Partitioning: bridging through multiples of 10: 607@987, 4987 + 13 + 1000 + 70

Partitioning: compensating 138 + 69, 138 + 701

t I NI AGA 2y ANV R 24804 ySHiis doyildel 150, then add 10, then add 20, or double

160 and add 10, or double 170 and subtract 10

9 Partitioning: bridging through 60 to calculate a time intery&Vhat was the time 33 minutes
before 2.15pm?

1 Using known facts and plagelue to find related facts.

= =4 =4 =4 -4 =4

Vocabulary

add, addition, sum, more, plus, increase, sum, total, altogether, double, near double, how many
more to make..? how much more? ones boundary, tens boundary, hundreds boundary, thousands
boundary, tenths boundary,undredths boundary, inverse, how many more/fewer? Equals sign, is
the same as.

Generalisations

Investigate when rerdering works as a strategy for subtraction. Eg¢3a; 10 = 20 10¢ 3, but 3
¢ 20¢ 10 would give a different answer.

Some Key Questits

What do you notice?

2 KFGQa GKS alrYSK 2KIF0Qa RAFFSNByYy(K
Can you convince me?

How do you know?




ADDITION
Year 5

Practise — Vary> Apply Challenge

Missing number/digit problems:

Mental methodsshould continue to develm supported by a range of models and images, including
the number line. The bar model should continue to be used to help with problem solving. Children
should practise with increasingly large numbers to aid fluency

e.g. 12462 + 2300 = 14762

Written methods (progressing to more than-digits)

As year 4, progressing when understanding of the expanded method is secure, children will move
on to the formal columnar method for whole numbers and decimal numbers as an efficient
written algorithm.

Place value counters can be used alongside the columnar method to develop understanding of
addition with decimal numbers.

Mental Strategies

Children should continue to count regularly, on and back, now including steps efgo#10.

The number line should continue to be used as an important image to support thinking, and the use
of informal jottings should be encouraged where appropriate.

Children should continue to partition numbers in different walisey should be enceoaged to
choose from a range of strategies:

Counting forwards and backwards in tenths and hundredths: 1.7 + 0.55

Reordering: 4.7 + 560.7,4.7¢0.7 + 56 =4 + 5.6

Partitioning: counting on or bacls40 + 280, 540 + 200 + 80

Partitioning: bridging trough multiples of 10:

Partitioning: compensating: 5.7 + 3.9, 5.7 +d®@1

t I NODAGAZ2YAY3AY dzaAy3d WySEFENR R2dzo0f SY H®dp b HA

0.1

9 Partitioning: bridging through 60 to calculate a time interval: It is 31How many hours and
minutes is it to 15.20?

1 Using known facts and place value to find related facts.

=A =4 =4 =8 -8 -9




Vocabulary

tens of thousands boundary,
Also see previous years
Generalisation

Sometimes, always or never true? The difference between a number arelésse will be a
multiple of 9.

What do you notice about the differences between consecutive square numbers?

Investigate & b = (al) ¢ (b-1) represented visually.

Some Key Questions

What do you notice?
2 KFGQa GKS alYSK 2KIFI{iQa RAFFSNByYy(K
Can you convinceme?

How do you know?




ADDITION

Year 6

Practise — Vary> Apply Challenge

Missing number/digit problem<Continue using a range of equations as in Year 1 and 2 but with
appropriate numbers.Continue to use bar modeko help understand system of addition and

subtraction (commutative and distributive laws)

Mental Strategies

Consolidate previous yeanglethodsshould continue to develop, supported by a range of models
and images, including the number line. The bar elahould continue to be used to help tvit
problem solving.

Partition into hundreds, tens, ones and decimal fractions and recombine

Either partition both numbers and recombine or partition the second number only e.g.
35.8+27.3=358+7+0.3

=42.8+0.3
=43.1
+7 +0.3
T~ ™
35.8 428 431

Manipulate numbers where possible in order to add mentally
Continue as in Year 2, 3, 4 and 5 but with appropriate numbers including extending to adding 0.9,
1.9,29etc

e.g54.8+12.7 =55.0 + 12.5 = @Kmg manipulation to the nearest whole number

Children should experiment with order of operations, investigating the effect of positioning the
brackets in different places, e.g. 26 x 3=5; (2@ 5) x 3 =45

Written methods

As year 5, progressing targer numbers, aiming for both conceptual understanding and procedural
fluency with columnar method to be secured.

Continue calculating with decimals, including those with different numbers of decimal places

Extend to numbers with any number of digits aetimals with 1, 2 and/or 3 decimal places.
13.86 + 9.481 = 23.341
13.88
+9.481
23.341
111
Revert to expanded methods if the children experience any difficulty.
Problem Solving

Teachers should ensure that pupils have the opporiutatapply their knowledge in a variety of
contexts and problems (exploring cross curricular links) to deepen their understanding.




Vocabulary

See previous years
Generalisations

Order of operations: brackets first, then multiplication and division (kefight) before addition and
subtraction (left to right). Children could learn an acrostic such as PEMDAS, or could be encouraged
to design their own ways of remembering.

Sometimes, always or never true? Subtracting numbers makes them smaller.

Some Key Quiions

What do you notice?
2 KFGQa GKS alFYSK 2KIFI{iQa RAFFSNBYy(K
Can you convince me?

How do you know?




SUBTRACTION
Year 1
Practise — Vary> Apply Challenge

- = signs and missing humbers
Children will subtract numbs with in 20.

Children will be taught subtraction ggake away, partitioning and difference (comparison)

| KAt RNBY 6Att dzasS NBIFf ftAFS SELISNASYOS | yR WL
structures. Children will be taught that silction isNOTcommutative.

Partitioningto draw attention to structure:

2

5. :: [e]2
YY1 Rean Sl
00000 | | @~
00000 |
oo000 | |
e000® | | - TAN
eeeee® | | | B =
3 7 T =1
3 6 =
| R [ D i sy ===
AP
Takeaway

With practical experiences and pictures which link to real life context. E.g there are 7 people in 2
cars. If 2 people get out how many will be left? Number sentemcibe written to match these
guestions.

&
<

Differences (comparative subtraction)
The above picture could be used to ask how many more, how many less. Other comparative
language includes how much smaller, how much taller, how much greater etc




Counters or Numicon can be used to gain an understanding of comparative subtraction:

Structure:

Partpart-whole model (as in addition section) will be used to ensure understanding between the
structure of subtration and its links to addition.

Explore structure Counters can draw attention can be drawn to show equality by adding a counter
2y (2 020K aARSa (G2 aK2g (K-bisthdiskn® adB oy adSimglay O S
counter) and 97, 108 etc. Build up towers and work systematically to expose children to these
structures.

Use of pictures to explore stories in subtraction and understand the different forms:

o © (example) ° BN ook at the
Make story problems for the math sentence 7—2. L RO T ot
There are 2 brown butterflies. 1§, (W 'nish making
- problems @
How many white ones are there? ' \ and @.

O Pmmereare7  °| @ [Thereare 7biue
sparrows. benches.

2 flew away. There are 2 white
benches.

ﬁ Move the blocks to
OE000 60 oo show the story you
made.

Making Math Stories

" Make stories for 6—4=2. &

There are 6 e } o % &5
, ~ } %
| butterflies. | Quww) i

4 R
5 _| 4 butterflies
flew away.
=g
&2 _| There are 2
iy butterflies left.

What kind
of story did
she make?

63

Use partpart-whole, bars and Cuisenaire rods can be used to explore structuraresvder missing

number sentences:
N

o @

7-3= =7-

7- =4 4=3
-3=4 4=7
-p=4 4=D

ULl

Ny



Children should bencouraged to develop a mental pictuof the number system in their heads to
use for calculation. They develop ways of recording calculations using pictures etc.

They use number lines and practical resources to support calculation. Tedehsvastratethe use
of the number line.

9¢3=6

O 1 2 3 4 5 6 7 8 09
| 4 4 V4
-1 -1 -1

Children then begin to use numbered lines to support their own calculatiogig a numbered line
to count back in ones. E.g. 45 =8

Use of Tens Frames and Numicon to subtract 10. Eqgl09= 9

Continue to use the numberline for counting back. By counting back 10 and ten counting back 4
19¢14=

-1 -1 -1 -1 =10
P e e i e
5 &6 7 i ) 1%

Bead strings or bead bars can be used to illustrate subtraction including bridging through ten by
counting back 3 then counting back 2.

13¢5=8

00000 _ O 000



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLoLn53JvMAhVCSBQKHW10CqEQjRwIBw&url=https://www.tes.com/teaching-resource/a4-numicon-tiles-11014918&bvm=bv.119745492,d.ZGg&psig=AFQjCNFiOkdeOzLdNybWI4wMFskG7q6UDw&ust=1461190499038406
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLoLn53JvMAhVCSBQKHW10CqEQjRwIBw&url=https://www.tes.com/teaching-resource/a4-numicon-tiles-11014918&bvm=bv.119745492,d.ZGg&psig=AFQjCNFiOkdeOzLdNybWI4wMFskG7q6UDw&ust=1461190499038406

SUBTRACTION
Year 2
Practise — Vary> Apply Challenge

Subtract nbers using concrete objects, pictorial representations, and mentally, including: -a two
digit number and ones, a twdigit number and tens, two twaligit numbers.

Children will subtract numbers with in 100.

Children will be taught subtraction gdake away, partitioning and difference (comparisgn

| KAt RNBYy oAttt dzasS NBLt tAFS SELSNASYOS | yR wU
structures. Children will be taught that subtractioN®Tcommutative.

Continue using a range of equmis as in Year 1 but with appropriate numbers.

Extend to 14 + 5 = 20

Use partitioning for number being subtracted:

e.g.47¢ 14 = 47¢ 10-4 = 37¢ 4 = 33 (use a variety of visual aids to help understanding, including
number line, Base 10 equipmeeic)

-1 -1 -1 -1 -10
NSNS
3334 35 36 37 47

Counting ory; this should be used when the numbers are close together (less than 10 apart) or if
finding thedifference.

| KAt RNBY OFy y2g¢g 0S3IAYy (G2 WwO2dzyld 2y Q 2y GKS
close together):

33-27=6 +3 +3

27 30 33

ZY C



Explore patterns of equality using counters:
9-6=3

10-7=3

11-8=3

12-9=3

13-10=3

14-11=3

(o]
o
1
w
[EY
o
Iy
1
w
R
(o]
1
w

1
00000000000

From this children learn tmanipulatenumbers for subtraction:

e.g. 14¢9 =15 10 =5 (both digits increase to keep the difference the same)
35¢ 9 = 36¢ 10 = 26 (both digits increase to keep the difference the same)
42¢ 8 = 44¢ 10 = 34 (both digits decrease to keep the difference the same)




SUBTRACON
Year 3
Practise — Vary> Apply Challenge

Subtract numbers using concrete objects, pictorial representations, and mentally, including: two
digit and three digit numbers

Mental Methods- consolidate use of number line taughhiKey Stage 1

Find a small difference by counting up
Continue as in Year 2 but with appropriate numbers e.q.(@92= 5

{dz6 6N OG YSyidlrftte | WyS|idgitndmleri ALX S 2F mnQ (2
Continue as in Year 2 but with appropriate numbers e.g¢ #8is the same as #3850 + 1

Manipulating numbers
Understand that :

2310 =13 63-25=38 574- 156
24-11 =13 62¢ 24 =38 584- 166
2512 =13 61¢ 23 =38 1574- 1156
26-13 =13 60¢ 22 =38
27-14 =13 59¢ 21 =38 806¢ 454
816¢ 464
Use of part, part, whole Bar model and Cuisennaire to model this:
23

10 | 13

24 \
11 | 13 |

25
12 | 13

Once children understand thigshow can this help to make
94ccy X0 SO2n0S a6 (much easier)
212¢mdpn X 6 S O 2 &2603= 18 (mych eaai)

497 ¢ 302 = 49%; 300 (slightly easier)

Balancing equations:
H-26 = 38¢ 27
57-H TI'c38T
35¢Hc 30 H
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Use of number line for jJumping on to subtract (if manipulation is not appropriate)

518¢ 262 = 239 (you could jump on or baglbut generally jumping on is easier for children)

+200 8 - 18

UV Y

262 462 470 500 518

Written Strategies

Understanding how place value can aid subtraction (no crossing of tens / hundreds boundary

000 ©00
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. | | 90 8
I | -30 5
(1) 60 3
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*® c00
Which will
lead to:
| | .;A Calculations 186
o 176 - 64 = -54
TN e 132
112

For some children, this can lead to exchanging:

YY)
o0 ©%9

| | 79,2

* ! - 40 7

00 == 7

LA 20 5
o0 g0

Some children may begin to use a formal columnar algorithm, initiallgdntted alongside
the expanded method. The formal method should be seen as a more streamlined version of the
expanded method, not a new method.

SUBTRACTION




Year 4

Practise — Vary> Apply Challenge

Find a small difference by coting up

e.g. 50034996 = 7

This can be modelled on an empty number line (see complementary addition below). Children
should be encouraged to use known number facts to reduce the number of steps.

Manipulate numbers for subtraction
Continue as in Ye&and 3 but with appropriate numbers e.g 3026988 = 303& 2000 = 1038
Solve balancing equations.

Written Strategies

Childrenshould betaught to exchange using expanded method but only as a short building block to
compact method.

Expanded column stitaction with decomposition, modelled with place value counters, progressing
to calculations with 4ligit numbers.

Begin to exchange ones once secure move to:tens
UseBase terfirst to explain this BEFORE moving on to using place value counter/cubes

o o [0,°
L
. ® 200 30.°2

-100 10 4

e (o (0 100 10 8

Make the larger number with the place value counters (In the first instance the children may need to
see this with the numbers partitioned as in year 3)

@0 000 ee0®

Start with the ones, can &ke away 8 from 4 easily? | need to exchange one of my tenerfartes

©| o | © z
Calculations
0000 ;234
00000 -
ce0ee
® Calculati
0000 2:;, Now | can subtract my ones.
Y - 88




Now look at the tens, can | take away 8 tens easily? | need to exchange one hundred for ten tens.

Now | can take away eight tens and complete my subtraction

| | @ o :
Calculations @ .
.... 2;; . | | Calculations
00000 ee — o000
00 8

146

Continue to use apparatus to support learningh@re necessary

Moving onto compact:
Children will extend into using the decomposition method. Children should however always be
thinking; what is the best method? E.g. 2005987 should be completed mentally either by
compensation or manipulation as cohn is inefficient here

6141

1p4
- 286
468

SUBTRACTION

Year 5




Practise — Vary> Apply Challenge

Mental Methods

Find a difference by manipulation
e.g. 8006 2993 = 801% 3000 = 5013

Written Strategies

Refine compact decomposition methods, ensuring method is being used for the right type of
guestion, avoid using it for questions such as 3QAB97, as it is much more appropriate to use
manipulation or counting on (as difference mall

4,5, :
\& 5 \1 I.nclude where there |s. one zero on top
_3624 Ilnec. but more than this and
—1 937 manipulation should really be used

Extend to subtraction of decimals in real life contexts: money, measures. Ensure inclusion of
numbers to different decimal places.

Some Suggested Questions:

e.0.£327.68 £48.56 22.36m¢ 9.78m 2.5I¢ 189ml H-5.6kg =2450g 7543mH [ o ®np |

SUBTRACTION
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Practise — Vary> Apply Challenge

Mental Methods

Find a difference by counting up
e.g. 800Q; 2785 =5215
To make this method more efficient, the numbdrsteps should be reduced to a minimum through
children knowing:
A Complements to 1, involving decimals to two decimal places ( 0.16 + 0.84)
A Complements to 10, 100 and 100
Subtract the nearest multiple of 10, 100 or 1000, then adjust

Written Strategies

Chidren will extend into using the decomposition method efficiently for decimals and large
numbers, knowing when it is appropriate to use this method and when it is appropriate to count up
or manipulate numbers.

e.g 2147& 18739 (use column) 200Q&9993 (countup) 14.810.92 (manipulate to 14.38
11.00)

MULTIPLICATION

Year 1




Practise — Vary> Apply Challenge

Children will experience equal groups of objects and will count in 2s and 10s and beginttcacoun
5s. They will work on practical problem solving activities involving equal sets or groups.

Use pictures to show doubles.

Double 4 is 8

[

Children need to understandhitising. Where one object can represent more than one unit. E.g. a
box of eggs representsdiygs. How many eggs in 2 boxes? A packsbiris contains 2-Bhirts. If |
need 6 Tshirtshow many packs should | buy? etc

0000 4~2-% £x2=0
???ﬂo R S
00 16 1%L 10
gg \ 21x5=10
00 7 -
4%2-8 £x2-10

Count in 2s and 5s:

— —
N LY 4 2+2+2+2+2=10
b ndad 1x5=10
1 AT
. 3 mushtiplied by 5
& pairs
o = -

- S % hiops of 2

3 4 L] L}
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Use a puppet to caut but make some deliberate mistakes.




eg.2 4 56

10 9 8 6
See if the pupils can spot the deliberate mistake

and correct the puppet

Use number lines to support counting:

Vocabulary:
Lots of, groups of, multiply, times, add, stedsjumps of, double

MULTIPLICATION

Year 2




