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Mytchett Primary and Nursery Academy Calculation Policy — January 2023

Introduction

The Mytchett Primary & Nursery Academy Calculation Policy has been written with the staff to support the
implementation of the school’s Long Term Maths Plan. The LTMP meets the requirements of the current
National Curriculum and follows a mastery approach to the teaching of mathematics. The National Curriculum
aims to ensure that all children:

o become fluent in the fundamentals of mathematics, including through varied and frequent practice
with increasingly complex problems over time, so that pupils develop conceptual understanding and
the ability to recall and apply knowledge rapidly and accurately

e reason mathematically by following a line of enquiry, conjecturing relationships and generalisations,
and developing an argument, justification or proof using mathematical language

e can solve problems by applying their mathematics to a variety of routine and non-routine problems
with increasing sophistication, including breaking down problems into a series of simpler steps and
persevering in seeking solutions

Mathematics is an interconnected subject in which pupils need to be able to move fluently between
representations of mathematical ideas. The programmes of study are, by necessity, organised into apparently
distinct domains, but pupils should make rich connections across mathematical ideas to develop fluency,
mathematical reasoning and competence in solving increasingly sophisticated problems. They should also apply
their mathematical knowledge to science and other subjects.

National Curriculum 2014

Progression in Calculation

This policy promotes teaching through specific methods and procedures, with particular representations to
support children’s knowledge and understanding of calculation. It is important that children are given
consistency in both procedural and conceptual understanding to support fluency and confidence with mental
and written methods. Each of the four operations (addition, subtraction, multiplication and division) builds on
mental knowledge and skills which provide the foundation for jottings and informal written methods of
recording This policy is a guide in progression for each of the four operations.

Representation

Consistent use of representation (models and images that support conceptual understanding of mathematics)
is key to children’s progression in calculations. Children’s mathematical understanding is developed through
initially introducing concrete representations (e.g. Dienes, Numicon) and then pictorial (e.g. array) to then
enable abstract working (e.g. column methods, long multiplication). The progression of representations
included in this policy provide a range of models and images that underpin calculating in the relevant year
group but it is not exhaustive and applies to both mental and written calculation.

Mastery Maths




Mathematical Thinking

If taught ideas are to be understood
deeply, they must not merely be
passively received but must be
worked on by the student: thought
about, reasoned with and discussed

Representation and Structure
Representations used in lessons y—
expose the mathematical structure « Pattern
being taught, the aim being that * Making
students can do the maths without Fennections
recourse to the representation

Tea chjng for Mastery

= Chains of
Reasoning

* Making

Connections.

| Small steps are
easier to take

Variation Fluency
Variation Fluency
Varying the way a concept is initially * Procedural * Number Facts Quick and efficient recall of facts and
presented to students, by giving * Conceptual * Table Facts procedures and the flexibility to
examples that display a concept as *Meking o s S move between different contexts and
well as those that don't display it. Also, representations of mathematics
carefully varying practice questions so
that mechanical repetition is avoided,
and thinking is encouraged. ) i Coherence .
Connecting new ideas to concepts that have already been understood, and ensuring
that, once understood and mastered, new ideas are used again in next steps of
leaming, all steps being small steps

Resources to aid calculation in the classroom
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Videos to support mathematical teaching and learning
Multiplication Algebra Number facts Division
https://www.ncetm.org.uk/resource | https://www.ncetm.org.uk/ https://www.ncetm.org.uk/ https://www.ncetm.org.uk/
s/40530 resources/43649 resources/40533 resources/43589
KS1 - Multiple Representations of KS1 - Look at “missing numbers’ KS1 - Number bonds to ten KS1- Sharing and grouping
Multiplication KS2 - Equations and substitution KS1 - Consolidation and practice KS 2 - Place value counters for
KS1- The commutative law for KS3 - Factorising* (Addition division
multiplication and Subtraction) KS 3 - Group working on
Lower KS2 - Grid multiplication as an KS1 - Reinforcing Table Facts problems*
interim KS1 - Rapid recall of
step multiplication facts
Upper KS2 - Moving from grid to a
column
Number and Place value Fractions Subtraction Multiplicative
https://www.ncetm.org.uk/resource | https://www.ncetm.org.uk/ https://www.ncetm.org.uk/ reasoning
s/40534 resources/43609 resources/40532 https://www.ncetm.org.uk/
KS1 - Counting in steps of one and ten | KS1 - Adding fractions and mixed Lower KS2 — Partitioning resources/43669
KS1 - Partitioning in different ways numbers Lower KS2 - Discussing KS2 - Bar model for
KS1 - Addition and Subtraction KS2 - Using an array to add Subtraction multiplication
KS1 - Using resources to develop fractions Strategies KS3 - Ratio and proportion*
fluency and KS2 - Bar model dividing by Lower KS2 - Developing Column
understanding fractions Subtraction *KS3 videos included for information
KS2 - Partitioning (subtraction) KS3 - Fraction wall to add Upper KS2- Column Subtraction and use to develop depth for most
fractions* able pupils if appropriate.




Addition: Year 1

- Read, write and interpret mathematical statements using symbols +, -, =

- Represent and use number bonds and related addition facts within 20

- Add one digit and two-digit numbers up to 20, including zero.

- Solve one-step problems using concrete objects and pictorial representations, and missing
number problems suchas7= -9
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- Given a number, identify (and use the language) one more

Pupils combine and increase numbers, counting forwards and backwards. They discuss and solve
problems in familiar practical contexts, including using quantities. Problems should include the terms:
put together, add, altogether, total, take away, distance between, difference between, more than and
less than, so that pupils develop the concept of addition and subtraction and are enabled to use these
operations flexibly
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Use a range of concrete and pictorial representations, including:
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put together

add, altogether

total

take away

distance between
difference between
more than and less than
Sum
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- Combine and increase numbers, counting forwards and backwards.

- Develop the concept of addition and subtraction and ... use these operations flexibly.

- Discuss and solve problems in familiar practical contexts, including using quantities

- Compare, describe and solve practical [measure] problems e.g. longer, more than, heavier than

- Problems terminology should include: put together, add, altogether, total, take away, distance between,
difference between, more than and less than.
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Addition: Year 2

Add numbers using concrete objects, pictorial representations, and mentally, including:
- atwo-digit number and ones
- a two-digit number and tens

< | -two two-digit numbers
g - adding three one-digit numbers
5_" - Recall and use addition and subtraction facts to 20 facts fluently, and derive and use related
9 facts up to 100
& | - Demonstrate the commutative law of addition 12430=30+12
e
S - Check calculations using inverse and by adding numbers in different order

- Using partitioning to separate tens and units, eg,

54=50+4

- Solve problems with addition and subtraction, applying their increasing knowledge of mental and
E written methods
= | Pupils extend their understanding of the language of addition and subtraction to R SEG=S
g include sum and difference. Pupils practise addition and subtraction to 20 to gg ; ig : ;:
§ become increasingly fluent in deriving facts such as using 3+ 7 =10; 10 -7 = 3 and 65=130+35
) 7 =10-3to calculate 30 + 70 = 100; 100 — 70 = 30 and 70 = 100 — 30. Recording 65 : 20+45
g' addition and subtraction in columns supports place value and prepares for formal =905

written methods with larger numbers.
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Use a range of concrete and pictorial representations, including:
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- Solve problems:

- Using concrete objects, pictorial representations (numbers, quantities & measures)

- Applying increasing knowledge of mental & written methods

- Discuss and solve problems that emphasise the value of each digit in two-digit numbers

(They should) develop the concept of addition and subtraction and ... use these operations flexibly.
(Number-addition and subtraction, Non-statutory guidance.)




Addition: Year 3

Add numbers mentally, including:
- athree-digit number and ones

Common mental calculation
strategies:

<

& |-a three-digit number and tens Partitioning and recombining

& | - athree digit number and hundreds Doubles and near doubles

9 Use number pairs to 10 and

g - Partition all numbers and recombine, start with TU + TU then HTU + TU 100 Using patterns of similar

o | - Use hundred square, place value counters, number lines calculations Adding near

g' multiples of ten and adjusting

S Using known number facts
Bridging though ten, hundred

s |- add and subtract numbers with up to three digits, using formal written methods of columnar addition

?:‘ 200+ 30+ 4 234

g 30+4 - 34 500+ 20 + 7 —r 4 527

8] 20+5 +25 700 + 60 + 1 761

& 50 +9 59 10 1

c

g

=

=]

Bundles of straws 0+50+3
10+40+3
20+30+3
30+20+3
40+10+3
50+ 0 +3

42+31=73

76 + 21

S What is the same and what is
gl LA different about all these methods?

=90 + 7=07

Partitioning and recombining
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Use a range of concrete, pictorial and abstract representations, including those below

I can explain my
method using
representations

Dienes and place value counters

put together

add, altogether

total

take away

distance between
difference between
more than and less than
Addend

Sum
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Add amounts of money using both £ and p in practical contexts.

place value, and more complex addition

Spuens
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Pupils should estimate the answers to a calculation & use inverse operations to check answers.

Measure, compare and add lengths (m/cm/mm), mass (kg/g) & volume/capacity (I/ml)
Use bar modelling to solve word problems - including missing number problems, using number facts,




Addition: Year 4

Practise mental methods with increasingly large numbers Common mental calculation strategies:

55+37=55+30+7 Partitioning and recombining
§ =85+7 Doubles and near doubles
3 =92 Use number pairs to 10 and 100
2 | Consolidate partitioning and re-partitioning Adding near multiples of ten and adjusting
?_» Use compensation for adding too much/little and adjusting Using patterns of similar calculations
g Use Dienes, place value counters, Using known numberfacts
2.-_ empty number lines etc. Bridging though ten, hundred
S I know that 63 + 28 is P -7 Complementary addition

the same as 63 + 30 -1 — A
55 85 92

s |- Add numbers with up to four digits, using the formal written (columnar)method 789 + 642 becomes |
= | Add three digit numbers using columnar method and then move onto 4 digits.
g Include decimal addition for money - Expanded then moving to compact 7 8
=]
o + 6 4 2
QQ
o
c 1431
Q
=3 1
o
=]

l Answer: 1431
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Use physical/pictorial representations alongside expanded and columnar methods. 0+50+3
Using Dienes 42497 £12.32 ;g : :8 : :33
+10¢ +20 +
. | | #1189 ol
iir " Wb A £243.13 50+ 0 +3
Compensating in mental addition Re-partitioning
Place value cards & counters to counters, support the expanded method in readiness E——

for the column 3
Ask what is the same and
what is different about all

these methods?
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take away
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difference between
more than and less than
Addend

Sum
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Estimate and use inverse operations to check answers.

- Solve addition and subtraction two step problems in context, deciding which operations and methods
to use and why

- Identify, represent and estimate numbers using different representations. (Place value)

- Recognise the place value of each digit in a four-digit number.

- Estimate, compare and calculate different measures, including amounts money in £ and p (including
fractions and decimals)




Addition: Year 5

- Add numbers mentally with increasingly large
numbers, e.g. 12 462 + 2300 = 14762

Common mental calculations
Doubles and near doubles

Sum

0
S 2 | - Mentally add tenths, and one-digit numbers and Adding near multiples of 10
c . .. .
o % tenths Using patterns of similar calculations
(=g
o 2 | - Add decimals, including a mix of whole numbers and Bridging through ten, hundred, tenth
S . . s
decimals, decimals with different numbers of
places, and complements of 1 (e.g. 0.83 + 0.17 = 1)
- Add whole numbers with more than four digits, using the formal written
:—’ S | (columnar)method 24172m £563.14
f—, % Add three digit numbers using columnar method and then move onto 4 digits. + 5929m +£207.88
5 8 | Include decimal addition for money 30101m £771.02
: 1111 111
Use physical/pictorial representations alongside columnar methods where needed.
o
2 12246622’ 2235(30 - Ask what is the same and
= =12462 + + . Pl Val ters t rt coll ddit
8 ) 6 what is different abOut a" ace Value counters 1o support column a non
o 8 =14 462 + 300 these methods? | [ 393
8 2 | =14762 s [ s [ +308
c - ; : 1
o 9 Partitioning and 1
g- 3 recombining -J
-+ —
Z2 ©
1%}
f=
g Jottings to support mental
o calculation
-
put together
= add, altogether
: total
© | more than and less than
& | Addend

Spue.ls 13430 Wody syun

Solve problems involving up to three decimal numbers.

- Solve addition and subtraction multi step problems in context, deciding which operations and methods to

use and why

- Use all four operations to solve problems involving measure [e.g. length, mass, volume, money] using

decimal notation,

- Calculate the perimeter of composite rectilinear squares in centimetres and metres
- Use angle sum facts and other properties to make deductions about missing angles
- Solve comparison, sun and difference problems using information presented in a line graph




Addition: Year 6

Perform mental calculations, including with mixed | Common mental calculation strategies:
= operations and large numbers (more complex Partitioning and recombining
® | calculations) Doubles and near doubles
& | Children use representation of choice Use number pairs to 10 and 100
g_» Consolidate partitioning and re-partitioning Using patterns of similar calculations
< | Use compensation for adding too much/little and Using known number facts
5 | adjusting Bridging though ten, hundred, tenth
> | Refer back to pictorial and physical representations | Complementary addition
when needed. Adding near multiples of ten and adjusting
- Add larger numbers using the formal written (columnar) method oeen 14 T4+ 642 becomes
% § Add three digit numbers using columnar method and then move onto 4 + 6207 88 788
& o | digits. Include decimal addition for money — rea
28 £771.02 TEN
=}

111 I 1
Answer: 1431

suolnejnajes
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Use physical/pictorial representations alongside columnar methods where needed. Ask whatis
the same and what is different?

12462 + 2300 - o 234 kg +49 kg =273 kg
=12 462 + 2000 + 300 —_— — ;

_— —— I can explain my
= 14 462 + 300 200 +30 + 4 method using place
=14 762 40+9

200+ 70 + 13 value counters

Partitioning and recombining

Flace Value counters to support column addition

r: B 399
What is the same and what is i 2l e

- T = 1
‘Ziemnt about all these methods? 3 1

put together
= add, altogether
< | total
§ more than and less than
& | Addend
Sum
Use their knowledge of the order of operations to carry out calculations involving the four operations(BIDMAS)
5‘ e Solve problems involving all four operations
‘f’: e Algebra: use symbols and letters to represent variable and unknownse.g.a+b=b +a
S | eSolve problems involving the calculation and conversions of units of measure, using decimal notation of up to
2 three decimal places where appropriate
[=d
= e Using the number line, pupils use, add and subtract positive and negative integers for measures such as
Q_ temperature
§ e Calculate and interpret the mean as an average
o e Interpret and construct pie charts and line graphs and use these to solve problems

e Find missing angles, and express geometry relationships algebraically (e.g. d=2xr)




Subtraction

Subtraction: Year 1

Subtract one digit and two-digit numbers to 20, including zero.
Read, write and interpret mathematical statements using symbols (+, -, =) signs.

§ Represent and use number bonds and related addition facts within 20
o | Solve one-step problems using concrete objects and pictorial representations, and missing number
9 problems suchas7=-9
=) :
e e <&

@ | Memorise and reason with number bonds Add using objects, Numicon, TRONPORT = 95
g' cubes etc and number lines and tracks Check with everyday objects Ensure

pre-calculation steps are understood, including: Counting objects, Conservation of number

Subtract one-digit and two-digit numbers to 20, including zero

7o3=U7- [ =4 . =

s []-3=4 17-13= []
=3
o 17-[=4
B L
(<]
o
E_’ Read, write and interpret mathematical statements involving addition (+), subtraction (=) and equals
QQ o
§. (=) signs . _—

y 1 @3y s (@

Represent and use number bonds and related subtraction facts within 20.

suone|najes
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Use a range of concrete and pictorial representations, including:

LK e -~ -

1123456781910

Hands, and children

themselves. f‘.

Bead strings, number tracks and lines

Subtraction: “a
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Comparison Model
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Peter has 5 pencils and 3 erasers. How
‘ many more pencils than erasers does he
&

G have?

C A AL 4
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6+ =10

6 and how many ?}} "
f—
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difference between
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Sum
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-Pupils should combine and increase numbers, counting forwards and backwards.

(They should) develop the concept of addition and subtraction and use these operations flexibly.
Pupils discuss and solve problems in familiar practical contexts.

Pupils compare, describe and solve practical (measurement) problems.




Subtraction: Year 2

Add numbers using concrete objects, pictorial representations, and mentally, including:
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s o1 O

WWhich ling hat most money’
How much more’

Bundles of straws or dienes to represent and partition 2 digit numbers.
Subtract (without decomposition) using partitioning and equipment, e.g.

To calculate 35-22, remove 22.

0
2,_’ 2 |-a two-digit number and ones
c g - a two-digit number and tens
) & | - two two-digit numbers
S T | - adding three one-digit numbers D
. . 21|22 30}
Jottings to support informal methods: D PoDa s
41/42] [45 |46 |47 |48 |49 |50
I 56 [57]58 [59 [0
e b elbebslie] | 54—32 =22
sSubtracting the tens in one juma and the anns in ono,'um'c: I :::::: :
- = signs and missing numbers
» S - - Continue using a range of equations as in Year 1 but with
E a7 -23= 24 appropriake numbers.
- Extendwo 14+5=20-C
- «20 Find 3 smal difference by counting up
=4 -3 e 2-39=3
S T R e 223 +1 +2
o 29 27 a7 —
:,—’ sBridging thraugh ten can help children become more efficient \/ \
c 3 40 2
o
[=4
o 42 - 25=17
: >
-
P — e
17 20 22 42
Informal methods to support written subtraction calculations
Practical portioning of a 2-digit number
00000000000000  The difierence
In Year 1 leads to: COCOO00COCO between 1|
and 14 is 3.
(s> T <> YasTarRasTaslas Taryas] po 14-1=3
CloToToYo o) > - N+li=H4

Then record: 35-22=13.

Continue to use of a range of concrete and pictorial representations from Year 1—including
Bar model to support understanding of difference. (See below.)
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Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to
. . ore .
5 | 100. Pupils should partition to support subtraction.
E
(%]
g' Solve problems with addition and subtraction:
3 55+45=100 * using concrete objects and pictorial representations,
93.._ ;’g * gg i lgg involving numbers, quantities and measures
® *65=1 « applying knowledge of mental and written methods
) 100-55=45 * Pupils extend their understanding of the language of addition
o 100 -45 =55
S and subtraction to include sum and difference.
o 100-35=65
Subtraction: Year 3
Add and subtract numbers mentally, including: w
. . : 2 propria
*a three-digit number and ones T Lo T = D MRS A 0
*a three-digit number and tens 82 87 97
*a three-digit number and hundreds. p
2 \\ e \ _//
% Use a number line, dienes, hundred squares, two- o -10
= | hundred squares, and similar representations, to i syt gy o
2,_’ support mental calculations. (See Representations cﬂ::"; whether counting up or back is the more eficient for
R calculatons
n’:_, section below.) such as 57 - 12,80 - 77 or 43 - 28
g Peoi
Complementary addivon
B4-50=28 +20 »
-4 — o
56 60 L 84
- Subtract numbers with up to three digits, using formal written methods of columnar subtraction.
{1)Extended columnar -
§ no exchange with exchange:
= 87-58 becomes . .
®
3 Extended method 87 - 53 = gg 1 7;3
g oand7 =0+ 8 II 87 = 70+17 .
(o] an
= - 50 and 3 20+9
8 | | 30anda=34
o
3
g = Partitioning and re- partitioning support the understandingof
g o ‘ place-value. 30+6
% 560-280 v s ~
3 - 3 e T By * H, - AI.I of thesc? representations
9 IAVERVaR."A - 20+ 16 still comprise the amount
=30 P " Ry W « 36
2 “ b .. 10 +26
A ( il b Y \ 5
d . B Bl
=
g Introduce transition from concrete place value representations, (e.g. dienes) Heerttoconceteant
g_ to pictorial — such as place value counters or money. expanded methods
2 ) & whenever difficulties
g . . ‘ \O \O arise.
= \O
= @®
=3
o
2 132 indienes 132 in place value counters.
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put together

add, altogether

total

take away

distance between
difference between
more than and less than
Addend

Sum
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Money and calculating duration of events For example: “Add and subtract amounts of money to give
change, using both £ and p in practical contexts.”

Use bar modelling to solve word problems - including missing number problems, using number facts,
place value, and more complex subtractions




Subtraction: Year 4

Continue to practise mental methods with increasingly large numbers to aid fluency. (From Non—
Statutory Guidance). Methods to support fluent calculation and encourage efficiency of method:

2 | eFind a small difference by counting up. E.g. 5003—4996 Whenever possible, children should
g be encouraged to visualise number
9 | This could be done using an empty number line. lines and other basic, supporting
a representations to promote fluent
o . . work with- out jottings.
QC_’ e Subtract nearest multiple of ten and adjust.
(=
o
S | Children should recall and use number facts to reduce the number of steps.

e Partition larger numbers

Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition

and subtraction where appropriate.

Build on formal, extended method (See Year 3) using exchange wherever necessary. Continue to use
S | representations and manipulatives to develop understanding of place value. }
=3 Moving to
§ compact
Y method
= 372=—147 = _
=S 60 |
QQ
s 300+ 70 +2 300 +60 +12 300470+ 2
3 -100+40 +7 " -100+40+ 7 " - 100+40+ 7

200+20+ 5 200420+ 5

Apply understanding of subtraction with larger integers to that of decimals in context of money and
measures. (See Year 5.)
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Dienes blocks or place value counters can be used to model

// calculations and the under-lying place value concepts.
/ / : | X Jielolole

This is now : +—=
“Sixty-twelve” -47

5 i —_—

72-47

| would count on using a

Use physical and / or pictorial representations and expanded algorithms numberline to calculate
alongside columnar methods. Ask: What is the same? What's different? 5003-4896 because the

geaop Ad)y)

Compare and discuss the suitability of different methodsin context. numbers are close
Pupils decide which operations and methods to use and why. K together.
- P
. _/

put together
add, altogether
total
take away

distance between
difference between
more than and less than
Addend

Sum
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Identify, represent and estimate numbers using different representations. (Place value)
Recognise the place value of each digit in a four-digit number.

Estimate and use inverse operations to check answers to a calculation.

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

Estimate, compare and calculate different measures, including money in pounds and pence.

Subtraction: Year 5

Subtract numbers mentally with large numbers E.g. | Find difference by counting up

12 462 - 2300 =10 162 Partitioning
§ e Use rounding to check answers to calculations In | Applying known facts
gr the context of a problem. Bridging through 10 and multiples of 10
5 Pupils practise adding and subtracting decimals Subtracting 9, 11 etc by compensating
<) Including a mix of whole numbers and decimals with
& | different numbers of place values and complements | Children use, or visualise, representation of
g' to 1 (for example, 1-0.17 = 0.83). choice. Refer back to physical representations as
e Pupils mentally add and subtract tenths, and one- | required.
digit whole numbers and tenths.
Add and subtract whole numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction).
(Pupils) practise adding and subtracting decimals.
Begin with three-digit numbers using formal, columnar method; then move into four-digit numbers.
g
i
S
g £17.34—£12.16
)
S 2

—1000+200+10+ 6p , -1216p , 17.34 Relate place value of decimals with that

500+10+ 8p 518p -12.16 of whole numbers using representa-
5.18 tions. See below.
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<—— Decimals

. Integers

Use physical and pictorial representations to stress the place value relationships between money,
decimals and whole numbers. A place value mat such as this one could be used, moving away from the
traditional: Hundreds, tens and ones model used in Lower KS2 and KS1.




put together

= add, altogether

< | total

§ more than and less than

& | Addend

Sum

— | Solve problems involving addition, subtraction, multiplication and division and a combination of these,
=1 ?ﬂr including understanding the meaning of the equals sign. Use all four operations to solve problems
3 T involving time, money and measure using decimal notation. ( up to 3d.p.)

3

Subtraction: Year 6

Perform mental calculations, including with mixed Use known number facts and place value to subtract
§ operations and large numbers. e Use estimation to 05-031=010
=] . . .
& | check answers to calculations and determine, in the
o | context of a problem, an appropriate degree of
8 am 0.20 0.50
8 | accuracy.
@ | e They undertake mental calculations with W
9 | increasingly large numbers and more 001 03
complexcalculations
Add and subtract whole numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction).
Solve problems involving the calculation and conversions of units of measure, using decimal notation
of up to three decimal places where appropriate. (MEASURES)
s
=)
=
o
=}
0
o
(o]
c
5
o 932 - 457 becomes Consolidate columnar o 10
> 3/0/1;3/1 methods , paying ( 178 01 1
2 ) -
particular attention to
-'a's 7 sl L IDID - 5.456
the occurrence of zeros
2 7 5 as place holders. A e i, 1 2.55 5
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2035—485 = 1552
Use physical/pictorial representations alongside columnar
methods where needed. What is the same, what is different?

How long is the journey from
kv "®oml | Oxhill to Shipston ?

geaop Ad)y)

put together

add, altogether

total

more than and less than
Addend

Sum




Use their knowledge of the order of operations to carry out calculations involving the four operations
(BODMAS/BIDMAS)

Solve problems involving all four operations

Algebra: use symbols and letters to represent variable and unknowns e.g.a+b=b +a

Using the number line, pupils use, add and subtract positive and negative integers for measures such
as temperature.

spuens
Jay3o wouy syun

Multiplication

Multiplication: Year 1

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

Through grouping and sharing small quantities, pupils begin to understand: multiplication; doubling
numbers and quantities. They make connections between arrays, number patterns, and counting in

uonejnajes
ZUEIY

twos, fives and tens.

uone|nojed
usS M

M J1oney JRORE; JHOgs O 1OR
'u._.l"l A

e . Tt et Count in fives
ir: ﬁ: from zero
% g e |I'|lf\"'\ll'|l' ‘H‘l"l' e |
=4
o p
0] """llh.-.____‘__ 1
E] G ST el
2 - v ol oo v = 00 2x4-8 1-8
=3 e =1 T half of 8 is 4 double 4 is 8 00 0000 +x1-
S =, 8+2-4 4x2-8 00 0000
(7]
1x4=8

o 00 )
(7]
c : + - 4%2=8
§ L
=3 B ¢ 3 + =
8 L-@@-00-@ 0-OCO-CON
o
=
w

Use different objects to add 4
equal groups 2
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lots of product

groups of once, twice, three times
times array, row, column
multiply double

multiplication repeated addition
multiple

spuesis Jayio
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Count in multiples of twos, fives and tens (from Number and place value), as above

e Counting in twos, five and tens from different multiples to develop their recognition of patterns in
the number system

e They discuss and solve problems in familiar practical contexts, including using quantities.

e Using bar modelling to solve simple problems — how many sweets in 5 bags?

Multiplication: Year 2

uone|najed [eudAl

-recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even
numbers

- show that multiplication of two numbers can be done in any order (commutative) and division of one number by another
cannot

- solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and
multiplication and division facts, including problems in contexts.

Pupils use a variety of language to describe multiplication and division. Pupils are introduced to the multiplication tables. They
practise to become fluent in the 2, 5 and 10 multiplication tables and connect them to each other. They connect the 10
multiplication table to place value, and the 5 multiplication table to the divisions on the clock face. They begin to relate these to
fractions and measures (for example, 40 + 2 = 20, 20 is a half of 40).

uone|najed ualM

calculate mathematical statements for multiplication and division within the multiplication tables and write them using the
multiplication (x), division (+) and equals (=) signs

- They begin to use other multiplication tables and recall multiplication facts, including using related 7x2=0]
division facts to perform written and mental calculations. N=2x7
- Pupils work with a range of materials and contexts in which multiplication and division relate to grouping 7x=14

and sharing discrete and continuous quantities, to arrays and to repeated addition.
- They use commutativity and inverse relations to develop multiplicative reasoning (for example, 4 x 5 = 20
and 20+ 5=4).

14=0x7
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Use a range of concrete and pictorial representations, including: 5 10 15

Countng S maaite witen

il S N B e - Groups of 10, six times

) A5 &)
1
4 XN D
-v - ’, :'_‘_'_'_ I want &89 % H% M Hﬂ M M Counting tally marks to
s y ) | five, four -: support counting in 5s.

X X
& Sx4=20 times a's 10x6=60

aeeaseeae's 3 multiplied by S .3x5
3+3+3-3-3=
R 3 multiplied
‘__l__INI" b 4
What arrays can X0 £ Y
you make with P
20 counters? 200 )/ I want four, PR T e )

five times o8 030 €09 0%v

3 6 9 12
What do you notice about the 3434343212
numbers covered up? Is there a Ixd=12
pattern? What number is next? douting
14
10 4

10+410=2+2+42+42+2+2+42+2+2+2

e@ 545+4545=4444444+4 2'0 é
e ®

lots of product

= groups of once, twice, three times

2 times array, row, column

s multiply double

S multiplication repeated addition

T multiple
o - Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods,
=3 g and multiplication and division facts, including problems in contexts.
E & | - Use commutativity and inverse relations to develop multiplicative reasoning (e.g. 4 x5=20and 20 + 5 = 4)
5 g‘ - Statistics—interpret and construct simple pictograms, tally charts and block diagrams
3 3 | - Measurement— counting 5 minute intervals on a clock face
(7]

- Place value count in steps of 2, 3 and 5 from 0 and in tens from any number, forwards and backwards

Multiplication: Year 3

uone|ndjed |ejud

- recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
- solve problems, including missing number problems, involving multiplication and division, including positive
integer scaling problems and correspondence problems in which n objects are connected to m objects.

- Pupils continue to practise their mental recall of multiplication tables when they are calculating mathematical
statements in order to improve fluency.

-Through doubling, they connect the 2, 4 and 8 multiplication tables.

- Pupils develop efficient mental methods, for example, using commutativity and associativity (for example, 4 x 12 x
5=4x5x12 =20 x 12 = 240) and multiplication and division facts (for example, using3x2=6,6+3=2and2 =6+
3) to derive related facts (for example, 30 x 2 = 60, 60 + 3 = 20 and 20 = 60 + 3).

- Pupils solve simple problems in contexts, deciding which of the four operations to use and why.

- These include measuring and scaling contexts, (for example, four times as high, eight times as long etc.) and
correspondence problems in which m objects are connected to n objects (for example, 3 hats and 4 coats, how many
different outfits?; 12 sweets shared equally between 4 children; 4 cakes shared equally between 8 children).




- write and calculate mathematical statements for multiplication and division using the multiplication tables that
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| can see eight
groups of seven!

Vl can see seven,

10 9

19x3=57. 3

7

30 27

Use arrays for partitioning too

eight times!

And seven
groups of
eight!

s they know, including for two-digit numbers times one-digit numbers,
2. | using mental and progressing to formal written methods Towards the column method ...
§ - Pupils develop reliable written methods for multiplication and division,
2 starting with calculations of two-digit numbers by one-digit numbers and ; ‘ 1‘% f . 24
,:—, progressing to the formal written methods of short multiplication and 120+24=144 _ X6
g division. 120
5 24
S 144
! .. 2 digit x 1 digit number:
, e Y @eE 13px3 e.g.7x38=266
e .... 1 e (1 =10px3+3px3
coon| | 000 00ee o i ML
5x3 ) P ee® ~°° P 71210 |56
~ v SEanpsoRg =39 210+ 56 = 266
AN 30p 9p
3x5

10 3
NN r NS \
4 x =20
| OO0
| OO0
13 4| oo
. | OO0
lots of product
= groups of once, twice, three times
2 times array, row, column
s multiply double
I multiplication repeated addition
T multiple multiplicand, multiplier

SpueJ}s J3Y30 Wouy syur

The comparison of measures includes simple scaling by integers (for example, a given quantity or
measure is twice as long or five times as high)
e Pupils now use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.
o Pupils understand and use simple scales (for example, 2, 5, 10 units per cm) in pictograms and bar
charts with increasing accuracy
e solve problems, including missing number problems, involving multiplication , including positive integer
scaling problems and correspondence problems in which n objects are connected to m objects




Multiplication: Year 4

- recall multiplication and division facts for multiplication tables up to 12 x 12

- 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

- recognise and use factor pairs and commutativity in mental calculations

- solve problems involving multiplying and adding, including using the distributive law to multiply two digit
numbers by one digit, integer scaling problems and harder correspondence problems such as n objects are

suoie|najeds yoddns 03 suollejuasasday

§ connected to m objects.
>
% - Pupils continue to practise recalling and using multiplication tables and related division facts to aid fluency.
© | - Pupils practise mental methods and extend this to three-digit numbers to derive facts, (for example 600 + 3 = 200
g can be derived from 2 x 3 = 6)..
g, - Pupils write statements about the equality of expressions (for example, use the distributive law 39 x 7 =30 x 7 +
S | 9x 7 and associative law (2 x 3) x 4 =2 x (3 x 4).
- They combine their knowledge of number facts and rules of arithmetic to solve mental and written calculations
forexample, 2 x6 x5 =10 x 6 = 60.
- Pupils solve two-step problems in contexts, choosing the appropriate operation, working with increasingly harder
numbers.
- This should include correspondence questions such as the numbers of choices of a meal on a menu, or three
cakes shared equally between 10 children.
- multiply two-digit and three-digit numbers by a one-digit number using formal written layout
s |- Estimate before calculating
3 |- Pupils practise to become fluent in the formal written method of short multiplication and short division with
@ | exact answers
g - Introduce alongside grid method
e
g 50 4 xa 54
(o] ]
g | 4 ot
216 "
Expanded methods - grid and area:
3
13xs ggg L= 1=l
ooo
——— - x | 10 | s
i 3
crenr———— 0 |8008 ., 2988 i|w|e
b'et‘vs{een m'ulti—.plication and counters @ ... ) )
division. This will support 40 Progressing to developing fluency in short

understanding of the grid sl 120 multiplication:

method. *
13 133
@m x 4 X 4

“““““ 52 532

1 11

Start with digits that are five or below so children
can practise the method without encountering
difficulty with multiplication tables

geaop Ad)y)

lots of product

groups of once, twice, three times
times array, row, column
multiply double

multiplication repeated addition

multiple multiplicand, multiplier
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solve problems involving multiplying and adding, including using the distributive law to multiply two
digit numbers by one digit, integer scaling problems and harder correspondence problems such as n
objects are connected to m objects.

e Convert between different units of measure (e.g. km to m) - use multiplication to convert from larger
to smaller units

¢ Understand the relation between non-unit fractions and multiplication/division of quantities. With
particular emphasis on tenths and hundredths

e relate area to arrays and multiplication.

® Problem solving work can involve finding all possibilities and combinations drawing on knowledge of
multiplication tables facts

e Pupils understand and use a greater range of scales in their representations (Statistics)




Multiplication: Year 5
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- identify multiples and factors, including finding all factor pairs of a number, and common factors of two
numbers

- know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

- establish whether a number up to 100 is prime and recall prime numbers up to 19

- multiply and divide numbers mentally drawing upon known facts

- multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

- solve problems involving multiplication and division including using their knowledge of factors and multiples,
squares and cubes

- solve problems involving multiplication and division, including scaling by simple fractions and problems
involving simple rates.

They apply all the multiplication tables and related division facts frequently, commit them to memory and use
them confidently to make larger calculations. They use and understand the terms factor, multiple and prime,
square and cube numbers. Pupils interpret non-integer answers to division by expressing results in different ways
according to the context, including with remainders, as fractions, as decimals or by rounding (for example, 98 + 4
=498=24r2=2421=24.5=25). Pupils use multiplication and division as inverses to support the introduction
of ratio in year 6, for example, by multiplying and dividing by powers of 10 in scale drawings or by multiplying and
dividing by powers of a 1000 in converting between units such as kilometres and metres. Distributivity can be
expressed as a(b + c) = ab + ac. They understand the terms factor, multiple and prime, square and cube numbers
and use them to construct equivalence statements (for example, 4 x 35=2x2x35;3x270=3x3x9x10=92 x
10). Pupils use and explain the equals sign to indicate equivalence, including in missing number problems (for
example, 13 +24 =12 +25;33=5x)

uonejndjed

UM

- multiply numbers up to 4 digits by a one- or two-digit number using a formal written method,
including long multiplication for two-digit numbers

- recognise and use square numbers and cube numbers, and the notation for squared and cubed

- Pupils practise and extend their use of the formal written methods of short multiplication and short division

- | Long multiplication Short multiplication
3 342 x 7 becomes
o 18
w
o 8 x13 3 4 2
L =~
oo 54 X 7
c =
2 S | B0 2 3 9 4
< a
o 4 234 2 1
29
c =
S Answer = 2394
°
o
-
lots of product
= groups of once, twice, three times
2 times array, row, column
s multiply double
S multiplication repeated addition
o

multiple multiplicand, multiplier
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e identify multiples & factors, including finding all factor pairs of a number, & common factors of two numbers
e know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

e establish whether a number up to 100 is prime and recall prime numbers up to 19

e solve problems involving multiplication and division including using their knowledge of factors and multiples,
squares and cubes, and including understanding the meaning of the equals sign

e solve problems involving multiplication and division, including scaling by simple fractions and problems
involving simple rates

e use all four operations to solve problems involving measure [for example, length, mass, volume, money] using
decimal notation, including scaling.

e convert between different units of metric measure; problems including money,.

Other links: ratio,

Pupils use their knowledge of place value and multiplication and division to convert between standard units.
Pupils calculate the perimeter of rectangles and related composite shapes, including using the relations of
perimeter or area to find unknown lengths. Missing measures questions such as these can be expressed
algebraically, for example 4 + 2b = 20 for a rectangle of sides 2 cm and b cm and perimeter of 20cm. Pupils
calculate the area from scale drawings using given measurements.

Multiplication: Year 6

- perform mental calculations, including with mixed operations and large numbers
- identify common factors, common multiples and prime numbers

§ - use their knowledge of the order of operations to carry out calculations involving the four operations
g,, solve problems involving addition, subtraction, multiplication and division
gi Pupils practise addition, subtraction, multiplication and division for larger numbers, using the formal written
2_ methods short and long multiplication. They undertake mental calculations with increasingly large numbers and
3 | more complex calculations. Pupils continue to use all the multiplication tables to calculate mathematical
S | statements in order to maintain their fluency. Pupils round answers to a specified degree of accuracy, for example,
to the nearest 10, 20, 50 etc., but not to a specified number of significant figures. Pupils explore the order of
operations using brackets; for example, 2+1x3=5and (2+1)x3=9.
9 - multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written
5 S | method of long multiplication
g 2
o =
S
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Short multiplication:

24 x 6 becomes 342 x 7 becomes 2741 x 6 becomes
2 4 3 4 2 2 7 4 1
x 6 x 7 x 6
1 4 4 2 3 9 4 1 6 4 4 6
2 2 1 4 2

Answer: 144 Answer: 2394 Answer: 16 446

Long multiplication:

124 x 26 becomes

1 2

1 2 4
x 2 6

7 4 4

4 80
32 2 4
1 1

Answer: 3224




lots of product

= groups of once, twice, three times
2 times array, row, column
s multiply double
S multiplication repeated addition
o multiple multiplicand, multiplier
eidentify common factors, common multiples and prime numbers
euse their knowledge of the order of operations to carry out calculations involving the four operations
e solve problems involving addition, subtraction, multiplication and division
5 | explore the order of operations using brackets; for example, 2 +1x3=5and (2+1)x3=9.
E e Fractions, decimals and percentages including equivalences in different contexts.
g esolve problems involving the relative sizes of two quantities where missing values can be found by using integer
o | multiplication and division facts
;?" esolve problems involving the calculation of percentages [for example, of measures, and such as 15% of 360] and
;' the use of percentages for comparison
§ e solve problems involving similar shapes where the scale factor is known or can be found
2 | esolve problems involving unequal sharing and grouping using knowledge of fractions and multiples.

®Algebra including formulae, linear number sequences, combinations of variables
eMeasurement including solving problems with conversion of units, decimal notation, area &volume
eStatistics including pie charts, line charts and calculating the mean

IVISION

Division: Year 1

uone|nojed
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- Solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.

Through grouping and sharing small quantities, pupils begin to understand: multiplication and division; doubling
numbers and quantities; and finding simple fractions of objects, numbers and quantities.

Count on or backin 2s, 5s and 10s and
useful look for patterns.

Pictorial jottings to | Children should experiment with the concepts of sharing

support the and grouping in a number of contexts. Initially they use
calculation of 8 + 4 | their own recording—moving towards

fluent, symbolic notation in Year 2.

Conceptual understanding and recording should be
continuously supported by the use of arrays as a default
model, as well as other representations, (see below.)
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Use a range of concrete and pictorial representations, including:

. Manipulatives to support children’s own recording; and understanding of sharing and the link with
multiplication. .0 =6
” i - 9 Moving from concrete
How can we share 6 cakes between 3 people? oo ©° to pictorial, counters to
: ‘ Here, the cakes x represent the cakes to

- are placed in an reinforce the

NI — array formation. How many 2 tiles f AN relationship between
) - ' multiplication and
a s e We fitonthe 6 division.

) - tile?

\w‘

e Manipulatives, and real-life objects to support children’s own recording; and understanding of grouping
and the link with multiplication.

Bead strings N —000000000c0000”
a’ =) L‘_(/\,—A._——/\ X j
ol ..
a- S
> >
Coat hangers and socks support calculation of 8+2 “Double 3 is 6. Half of 6 is 3.” i>

¢ Dominoes and dice to reinforce concepts of doubling and halving.

qeaop Ad)y)

groups of Half
divided by halve
left over double
lots of times
share

remainder

spuesis Jayio
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They practise counting as reciting numbers and counting as enumerating objects, and counting in twos,
fives and tens from different multiples to develop their recognition of patterns in the number system
(for example, odd and even numbers). (PLACE VALUE).

Pupils are taught half and quarter as ‘fractions of’ by solving problems using shapes, objects and
quantities. (FRACTIONS)

Division: Year 2

uoijejnajed [eIudAl

-recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even
numbers

- show that multiplication of two numbers can be done in any order (commutative) and division of one number by another
cannot

- solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and
multiplication and division facts, including problems in contexts.

Pupils use a variety of language to describe multiplication and division. They connect the 10 multiplication table to place value,
and the 5 multiplication table to the divisions on the clock face. They begin to relate these to fractions and measures (for
example, 40 + 2 = 20, 20 is a half of 40).

uone|najed ualliM

calculate mathematical statements for multiplication and division within the multiplication tables and write them using the
multiplication (x), division (+) and equals (=) signs

- They begin to use other multiplication tables and recall multiplication facts, including using related 7x2="[]
division facts to perform written and mental calculations. 0=2x7
- Pupils work with a range of materials and contexts in which multiplication and division relate to grouping 7x=14

and sharing discrete and continuous quantities, to arrays and to repeated addition.
- They use commutativity and inverse relations to develop multiplicative reasoning (for example, 4 x 5 = 20
and 20+ 5=4).

14=0x7




Use a range of concrete and pictorial representations, including:

. Arrays
: 7x2=14 |gg|2x7=14
0000000 66
0000000| 14:2=7 |gg| 14+7=2
2 €€
Number lines to €€
§ X3
support grouping ] romT .| How many
OOO@® e l groups of 5
NN Shopsol® \ e minutes have
= A passed when

the minute
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Three groups of two is equal to six.
Six divided into three equal groups is equal to two.

groups of Half
= divided by halve
2 left over double
g lots of times
a share
o remainder

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

- Use commutativity and inverse relations to develop multiplicative reasoning (e.g. 4 x5 =20and 20 + 5 = 4)

- Statistics—interpret and construct simple pictograms, tally charts and block diagrams

- Place value count in steps of 2, 3 and 5 from 0 and in tens from any number, forwards and backwards

spueus Jay3o
wouy syur

Division: Year 3

- recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
- solve problems, including missing number problems, involving multiplication and division, including positive
integer scaling problems and correspondence problems in which n objects are connected to m objects.

- Pupils continue to practise their mental recall of multiplication tables when they are calculating mathematical
statements in order to improve fluency.

- Pupils develop efficient mental methods, for example, using commutativity and
associativity (for example, 4 x 12 x5 =4 x5 x 12 = 20 x 12 = 240) and multiplication and
division facts (for example, using 3 x2 =6, 6 + 3=2and 2 = 6 + 3) to derive related facts 30 &

(for example, 30 x 2 =60, 60 + 3 =20 and 20 = 60 + 3).

- Pupils solve simple problems in contexts, deciding which of the four operations to use and 30 +3=10 &=3=2
o -z
- These include measuring and scaling contexts, (for example, four times as high, eight

times as long etc.) and correspondence problems in which m objects are connected to n +

objects (for example, 3 hats and 4 coats, how many different outfits?; 12 sweets shared equally between 4 children;
4 cakes shared equally between 8 children).

36+3=12

uolejnajed [ejual




uone|najed ualliMm

- 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 methods

- Pupils develop reliable written methods for multiplication and division,
starting with calculations of two-digit numbers by one-digit numbers and
progressing to the formal written methods of short multiplication and

division.

50 120+3=40."

120 = 3
“I know 6+3=2,
50 60+3=20." DY
“I know 12+3=4, D
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Use a range of concrete and pictorial resources, including:

98+7=14

2 tens and a
one.

I knowthat63 +3=21,5063+21=3,
and21x3=63,503x21=63.

An image for 56 : 7 v s o S0
The array is an
image for division
too
8
= 8 7|58

7 2o cee

Informal exploration with manipulatives supports the progression to

formal written methods—which is continued in Year 4.

cn | @@
§ ® 0
e = a?—’ @ ® o 2 o0 24
® o ~ g "g ..Q
‘J;o. S a o 9 e
® S pellee 3|72
groups of Half
= divided by halve
2 left over double
g lots of times
a share dividend
T remainder

spuesis 19430
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Solve problems, including missing number problems division




Division: Year 4

- recall multiplication and division facts for multiplication tables up to 12 x 12

- recognise and use factor pairs and commutativity in mental calculations

- 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

- Pupils continue to practise recalling and using multiplication tables and related division facts to aid fluency.
- Pupils practise mental methods and extend this to three-digit numbers to derive facts, (for example 600 + 3 = 200
can be derived from 2 x 3 = 6)..

< | - Pupils write statements about the equality of expressions (for example, use the distributive law 39 x 7=30x7 +9
5 x 7 and associative law (2 x 3) x4 =2 x (3 x 4).
Y | - They combine their knowledge of number facts and rules of arithmetic to solve mental and written calculations for
8 | example, 2x6x5=10x 6 = 60.
2 | - Pupils solve two-step problems in contexts, choosing the appropriate operation, working with increasingly harder
Q | numbers.
S | - This should include correspondence questions such as the numbers of choices of a meal on a menu, or three cakes
shared equally between 10 children.
8
Using known facts and g e T |
blank arrays to _ .z | "\ > *i ? b & R 176:8=22
calculate 176+8. I . ) . ‘:Ff).ﬁ'{‘w [
H \ | » ‘o “/',
\ ([ 1
H»_i | SR |
Pupils practise mental methods and extend this to three-digit numbers to derivefacts.
o - Pupils practise to become fluent in the formal written method of short multiplication and short division with exact
= = | answers
c 3.
o =
=~ ©
o 3
=]
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By working through larger 492 + 4
number calculations with

manipulatives, children

gain experience of ex-

_ change (re-partitioning)

Children can work in pairs: child within division algorithms.

A constructs the array (dividing

manipulatives into 3 rows), child | | BY the end of Year 4, children need to have encountered

B checks it and records thisin a remainders in a number of contexts. Pupils can be introducedto

formal, short division format. remainders using known facts: e.g. 13+4; and then progress to
— - larger numbers. (See below).

200+-6=33r.2 0 + 3 -

Poceodee e CEREEEEEEE - —~

B e e ———— 3 ¢ Remainder2

- cedecsece ~’ Bedecdecd 6 N
TR o0 o000
. _ - P o000
L X N ] ®ee
,,,,,,,,, - o0 oo

gedop Ady

groups of Half
divided by halve
left over double
lots of times
share dividend

remainder
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Convert between different units of measure [for example, kilometre to metre; hour to minute]

e Estimate, compare and calculate different measures, including money in pounds and pence
(MEASURES) e Recognise that hundredths arise when dividing an object by one hundred and dividing
tenths by ten. (FRACTIONS)




Division: Year 5

- identify multiples and factors, including finding all factor pairs of a number, and common factors of two
numbers

- know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

- establish whether a number up to 100 is prime and recall prime numbers up to 19

- multiply and divide numbers mentally drawing upon known facts

- multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

- solve problems involving multiplication and division including using their knowledge of factors and multiples,
squares and cubes

- solve problems involving multiplication and division, including scaling by simple fractions and problems
involving simple rates.

- They apply all the multiplication tables and related division facts frequently, commit them to memory and use
them confidently to make larger calculations.

- They use and understand the terms factor, multiple and prime, square and cube numbers.

- Pupils interpret non-integer answers to division by expressing results in different ways according to the context,
including with remainders, as fractions, as decimals or by rounding (for example, 98 + 4=498=24r2=2421=
24.5 = 25).

- Pupils use multiplication and division as inverses to support the introduction of ratio in year 6, for example, by
multiplying and dividing by powers of 10 in scale drawings or by multiplying and dividing by powers of a 1000 in
converting between units such as kilometres and metres.

- Distributivity can be expressed as a(b +c) = ab + ac.

- They understand the terms factor, multiple and prime, square and cube numbers and use them to construct
equivalence statements (for example, 4 x 35 =2x2x35;3x270=3x3x9x 10=92 x 10).

- Pupils use and explain the equals sign to indicate equivalence, including in missing number problems (for
example, 13+ 24 =12 +25;,33=5x)
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Number lines Factorising
051730 480« 15

1x17s17 2%17T=34 e e—

If42+6=7

+10 A

\

Then4.2+6=0.7

“I know that the
answer to 138+ 6
will be close to 20,
because2x6=12,
020x6=120."

- divide numbers up to 4 digits by a one-digit number using the formal written method of short division and
interpret remainders appropriately for the context.
- Pupils practise and extend their use of the formal written methods of short multiplication and short division

98 -+ 7 becomes 432 + 5 becomes 496 + 11 becomes

1 4 8 6 r2 4 5 r1

2 3 5
7/9 8 5/ 4 3 2 1 1/4 9 6

Answer: 14 Answer: 86 remainder 2 Answer: 45 5%
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Can we divide this I

Short division with exchange.

I Practical experience with

token into 6 equal

manipulatives is vital for chil-

o
(0] Nuncress Tens Ones 23
% groups?, then we e e® dren to talk through the lan-
»n must exchange it for ten ' —t — y ®e guage of division e.g. exchange,
2 e tokens. Can we 23 [_ b ‘ i §g38 remainder; and to embed
= & divide into 6 groups pp + | ;
o o conceptual understanding.
e = i 6138 ! . ®® P g
o g 1
g- »n _ 2 out of awhole groupof 4=2=1=0.5
3 o Understanding remainders. | 42
@ = 20 + 4 r.2 T
5 "R » " 9000 Pieoeee® 98*4:%:24[2:24:‘,:245
-8 0 ° e ' v ° @ o000 O 4
e e %% ey 0000
= OO & N J rent a the ways that
e ©0 v * 900® remainders are expressed?
groups of Half
= divided by halve
2 left over double
S lots of times
8 share dividend
c remainder quotient
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Pupils use all four operations in problems involving time and money, including conversions. .....using

decimal notation, including sca

ling.

e calculate and compare the area of rectangles (including squares). (MEASURES)




Division: Year 6

- perform mental calculations, including with mixed operations and large numbers
- identify common factors, common multiples and prime numbers
- use their knowledge of the order of operations to carry out calculations involving the four operations
2 solve problems involving addition, subtraction, multiplication and division
g - identify common factors, common multiples and prime numbers
-+
Q
g |- Pupils practise addition, subtraction, multiplication and division for larger numbers, using the formal written
o | methods short and long multiplication.
c . oy . .
o | - They undertake mental calculations with increasingly large numbers and more complex calculations.
g- - Pupils continue to use all the multiplication tables to calculate mathematical statements in order to maintain
S | their fluency.
- Pupils round answers to a specified degree of accuracy, for example, to the nearest 10, 20, 50 etc., but not to a
specified number of significant figures.
- Pupils explore the order of operations using brackets; for example, 2+1x3=5and (2+1)x3=9.
- divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division,
and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the
context
- divide numbers up to 4 digits by a two-digit number using the formal written method of short division where
appropriate, interpreting remainders according to the context
s Long division
= 432 + 15 becomes 432 + 15 becomes 432 + 15 becomes
o
: 2 8 ri12 2 8 2 8-8
Y .
= 1 5|4 3 2 1 54 3 2 1 5/4 3 2-0
c 300 3 0 0 15 3 0 |
Q _—
g. 1 3 2 1 3 2 1 3 2
S 12 0 1 2 0 158 12 0
1 2 1 2 1 2 0
1 2 0
A7 = 4
95 5 0
Answer: 28 remainder 12 Answer: 28 7 Answer: 288
- = s To introduce the long division model, 2 4r2
% BEA use a calculation wh.ich can vbe ' [ N )
a nEEE represented both with manipulatives | 4 9 8
o ;s and by a short division algorithm. Use - 8 0 (4x20)
S 3 1 questioning and discussion to com- 1 8
g 2 i hod
c o pare written methods. o
3 1 6 (4x4)
= 2 20 + 4 r.202/400.5 2
o 4 .
2 0 B A
@ o | [F136272+4=£340.68 \Uhats the
S #: and % again.] same? What's
Y | [£340.68+10= £34.068 different?
-
groups of Half
= divided by halve
2 left over double
s lots of times
S share dividend
o remainder guotient
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Pupils are introduced to the division of decimal numbers by one-digit whole number, initially, in
practical contexts involving measures and money. They recognise division as the inverse of
multiplication.

e Pupils also develop their skills of rounding and estimating. This includes “8 is the best estimate for
72.34 + 8.91; because the numbers in the algorithm can be rounded to 72 + 9.” rounding answers to a
specified degree of accuracy and checking the reasonableness of their answers. (FRACTIONS)

e solve problems involving the calculation and conversion of units of measure, using decimal notation
up to three decimal places where appropriate.

e use, read, write and convert between standard units....using decimal notation to up to 3d.p.
(MEASURES)

e interpret and construct pie charts and line graphs and use these to solve problems

e calculate and interpret the mean as an average.(STATISTICS)

e solve problems involving the relative sizes of two quantities where missing values can be found by
using integer multiplication and division facts (RATIO ANDPROPORTION)




