ST PETER'S CE PRIMARY SCHOOL Calculation Policy

St Peter’s follow the White Rose scheme of work and this document demonstrates the progression in formal written calculations. Written Calculation Progression links the
key concrete experiences with pictorial and abstract representations (written symbolic and spoken). This supports children to move with confidence and deep conceptual
understanding through each strand of calculation. Each operation is also broken down into skills with different models and images that could effectively be used to teach
that concept to all children. White Rose provides end of block assessments to assess learning and end of term assessments are also used. Mental maths is taught daily using
Schofield and Simms.

Concrete Manipulatives

Concrete manipulatives are objects that can be touched and moved by children to introduce, explore, or reinforce a mathematical concept. They provide a vehicle to
help children make sense of complex, symbolic and abstract ideas through exploration and manipulation. Furthermore, they support the development of internal models
and help build stronger memory pathways.

Pictorial (including jottings)

The act of translating the concrete experience into a pictorial representation helps focus attention on what has happened and why. This supports deeper understanding
and a stronger imprint on memory. Pictorial representations are more malleable than concrete resources and, once understanding is secured, allow exploration of complex
problems that may be challenging to reproduce with manipulatives.

Abstract - Written

The aim, within this policy, is for compacted forms of notation. These have developed through the history of mathematics. Explicit individual steps in procedure are hidden
or they have been shortcut. The informal and expanded methods expose all the intermediate steps, replicating thought processes more closely and support understanding
prior to compaction.

Abstract - Spoken

Learning to use the correct mathematical vocabulary is vital for the development of mathematical proficiency. The ability to articulate accurately allows children to
communicate and build meaning. Ideas become more permanent. This can be scaffolded effectively using precise mathematical talk.

Teaching for Mastery

As part of the school’s professional development, staff at St Peter’s are currently :c .EZZL;?:S
* Pattern I
working towards a mastery approach in maths (2021-22). * Making « Making

Connections Connections
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KS2 — Whole school -Teaching for mastery led by Mr Ormerod and Mrs Dowson
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Addition



Year 1
Addition

]

National Curriculum

Given a number, identify one more
Add one-digit and two-digit numbers to 20, including zero.

Represent and use number bonds and related subtraction facts within 20
Solve one-step problems that involve addition, using concrete objects and pictorial representations, and missing number problems suchas7=__-9.

Concrete

Pictorial (representations) Draw out the connections between models.

Abstract — contextualise the number sentence

such as doubling.

Rekenreks to build number sense and support
counting, subitising and essential maths concepts
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Part Whole

Count on or count

Bonds

all.
—[— Numicon and number shapes for counting, ordering,
patterns, number bonds and calculating. 4 and 3 more L (m L Number lines to reinforce counting on from the
012345678 910 largest number.
. . . . O Tens frames for number recognition and Bar models support children in representing a problem or 10
O O augmentation. Count on or count all. calculation. 5 4
7 8

Number track or hundred square to . 6+4=10

1121314567 1(8]9]10] supportcountingon. :’0+_64==1g

10-6=4

s

Dienes to support understanding of
place value and number size.

recognition.

Using dice and spinners to promote enjoyment as well as number

Add by making 10.

Needs strong number bond skills!

HEEN
=L+

Representing number sentences in different
ways and continuing with the mathematical talk
e.g. 4is apart, 5is a part, 9 is the whole.

5+5 O 10

Use <, > and = signs
to show inequalities.

Create related
number sentences
‘Fact Families’.

Mathematical Talk

Addition can be done in any order

This is a part, this is a part, this is the whole.

__ones and__ones equal __ones
10 ones is equal 1 ten

49 has_tensand __ ones

41 has 4 tens and 1 one

Ready to progress expectation

odd and even numbers.

using <>and =

(=) signs.

Count within 100, forwards and backwards, starting with any number

Compose numbers to 10 from 2 parts, and partition numbers to 10 into parts, including recognising

Reason about the location of numbers to 20 within the linear number system, including comparing

Read, write and interpret mathematical statements involving addition (+), subtraction (-) and equals

Develop fluency in addition and subtraction facts within 10




Year 2
Addition

National Curriculum

- a two-digit number and tens

Solve problems with addition and subtraction
Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100
Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot.

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

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

- two, two-digit numbers

Concrete

Pictorial (representations)

Abstract
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Adding 3 one-digit numbers. Children
identify bonds to 10, doubles or near

Adding a two-digit and one-digit number crossing ten.

Unitising — one-digit calculations
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Mathematical Talk

Ready to progress expectation

Addition can be done in any order

When we add tens the ones digit stays the same
12 ones is regrouped to equal 1 ten and 2 ones
The sum of __ ones and __ones is__ones

The sum of __tens and __tensis__ tens
And...__tens and __ones is equal to __

The sum of __ones and __ones is__ones, this is regrouped into __ten and __ones

Add and subtract across 10

Recognise the subtraction structure of ‘difference’ and answer questions of the form, “How many
more...?"

Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and
subtract only ones or only tens to/from a twodigit number

Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and
subtract any 2 two-digit numbers.




Year 3

2

Addition

National Curriculum

Add and subtract numbers mentally, including:

- a three-digit number and ones

Add and subtract numbers with up to three digits, using formal written methods of columnar addition and subtraction

- a three-digit number and tens

- a three-digit number and hundreds

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

Concrete

Pictorial

Abstract - Children must understand

how it links to place value at each stage.
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Mathematical Talk

Ready to progress expectation

Addition is commutative and can be done in any order.
The sum of __ones and __ones is__ ones, this can be regrouped into _tens and __ones
The sum of __tens and __tensis___ tens, this can be regrouped into __hundreds and __ tens
The sum of __ hundreds and __hundreds is __ hundreds
And __hundreds, __tens and __ones are equal to ___

Calculate complements to 100

Add and subtract up to three-digit numbers using columnar methods.

Secure fluency in addition and subtraction facts that bridge 10, through continued practice

Manipulate the additive relationship: Understand the inverse relationship between addition and
subtraction, and how both relate to the part—part—whole structure. Understand and use the
commutative property of addition, and understand the related property for subtraction




Year 4

J

Addition

National Curriculum

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

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

Solve simple measure and money problems involving fractions and decimals to 2 decimal places

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

Concrete

Pictorial

Abstract

Continue to make links to place value at each stage

|Thuueands Hundreds Tens Ones
|‘ BRI (11T
|y
et
I
Thousands | Hundreds
(-] elele]
oo (] 00
/ _
° r

Variation in presentation of the units

Representing

Conceptual Variation - decimals

El hundredths + |:| hundredths = 1 whole
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£3.65 ‘ £7.28 |£1.35

Use rounding and estimating on a number line

912+6,149=7? |

1,000 2,000 3,000 4,000 5,000 6,000 7.000 8,000 9,000 10,000

1,000 + 6,000 = 7,000.

Money — expanded method
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50p +23p =73p
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More than two numbers

Adding money

1,6 4 9
3,10 4
+ 51686

5,2 6 9
1 1

4 .42

+ 7 .63

Missing number problems

Mathematical Talk

Ready to progress expectation

Addition is commutative and can be done in any order.

The sum of __ ones and _ones is__ ones, this can be regrouped into _tens and _ones
The sum of __tens and __tens is__ tens, this can be regrouped into __hundreds and __ tens
The sum of __ hundreds and __hundreds is _ hundreds, this can be regrouped into __thousands and __ hundreds
And __ thousands, __hundreds, __tens and __ones are equal to ____

How many tenths make a whole? How many hundredths make a whole?
The sum of _tenths and _tenths is _tenths. This can be regrouped into __whole and __tenths, which equals _

No addition expectations

Number and place value

Recognise the place value of each digit in four-digit numbers and compose and decompose four-digit
numbers using standard and non-standard partitioning.

Reason about the location of any four-digit number in the linear number system, including identifying
the previous and next multiple of 1,000 and 100, and rounding to the nearest of each




National Curriculum

Add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction)
Add and subtract numbers mentally with increasingly large numbers

Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

2
| A : 1 ]
(/] (/I J C J O -r Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why

Solve problems involving number up to 3 decimal places.

Concrete Pictorial Abstract — at this stage children should be encouraged to
work in the abstract to add larger numbers efficiently
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Mathematical Talk Ready to progress expectation
Addition is commutative and can be done in any order.
The Sum of __thousandths and __thousandths is __thousandths. This can be regrouped into __hundredths and __thousandths. No addition expectation
The sum of __hundredths and_hu'ndredths ls_f?undredths. This canbbe regrouped into __ tenths and __hundredths. Apply place-value knowledge to known additive number facts (scaling facts by 1 tenth or 1
The sum of __ tenths and __tenths is __tenths. This can be regrouped into __whole and __tenths. hundredth).
__whole ones__ tenths __hundredths and thousandths is (read each digit)

Examples —

2 whole ones, 3 tenths, 4 hundredths and 6 thousandths is equal to two point three four six
18 hundredths are equal to 1 tenth and 8 hundredths, which is 0.18 (nought/zero point one eight)

Recognise the place value of each digit in numbers with up to 2 decimal places, and compose and
decompose numbers with up to 2 decimal places using standard and non-standard partitioning.




National Curriculum

Perform mental calculations, including with mixed operations and large numbers

Year 6

Acddition

Use their knowledge of the order of operations to carry out calculations involving the 4 operations
Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why

Solve problems involving addition, subtraction, multiplication and division
Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy

Concrete Pictorial Abstract
Represent 7-digit numbers Number lines in problem solving and measure contexts Place value calculations
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Mathematical Talk

Ready to progress expectation

Addition is commutative and can be done in any order.

All the above

Understand that 2 numbers can be related additively or multiplicatively, and quantify additive and
multiplicative relationships (multiplicative relationships restricted to multiplication by a whole number).

Use a given additive or multiplicative calculation to derive or complete a related calculation, using
arithmetic properties, inverse relationships, and place-value understanding.

Solve problems with 2 unknowns.







Year 1

Sulstraction

National Curriculum

Given a number, identify one less.

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

Represent and use number bonds and related subtraction facts within 20.
Solve one-step problems that involve subtraction, using concrete objects and pictorial representations, and missing number problems such as 7 =

_ -9

Concrete

Pictorial (representations)

Abstract

Using concrete and pictorial to support

Rekenreks.

Numicon and number shapes for counting, ordering, patterns,
number bonds and calculating. 10 take away 3

Break apart

is a part.

(JJis apart.

Equals at the start

e
e

| Draw the dots and cross them out. |
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| Number line — count back |
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Tens frames -taking away.
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Representing

| Find the difference. |

Comparing number sentences

7
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Number track- children find the
minuend and count back using a counter
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| 12+3O1273

Number line -counting on.

3+5=28

>

Inverses

Cubes — finding the difference

Dienes to support understanding of
place value and number size.

| Partition and count back through 10. |

13-5
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Use empty box problems

| Subtracting 10s and 1s |

e 3+0=8
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First subtract the 10, then subtract 2.

Mathematical Talk

Subtraction is not commutative

This is the whole, this is part of the whole
__ones take away __ones equal __ones

One ten is equal to 10 ones

Ready to progress expectation

Count within 100, forwards and backwards, starting with any number

Compose numbers to 10 from 2 parts, and partition numbers to 10 into parts, including recognising
odd and even numbers.

Reason about the location of numbers to 20 within the linear number system, including comparing
using<>and =

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

Develop fluency in addition and subtraction facts within 10




Year 2
Sulstraction

National Curriculum

Add and subtract numbers using concrete objects, pictorial representations, and mentally, including:
- a two-digit number and ones - a two-digit number and tens - two, two-digit numbers
Solve problems with addition and subtraction

Recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100
Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot.
Recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems.

Concrete Pictorial (representations) Abstract
Taking away (-5 then -1) Subtracting on the hundred square. Crossing 10 recap. ° Representing Explore related facts
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Mathematical Talk

Ready to progress expectation

Subtraction is not commutative

When we take away tens the ones digit stays the same.
__ones take away __ one is equal to__ones, __tens take away __tens is equal to __ tens
So__- isequal to__tens and __ones which is equal to __

| can see there aren’t enough ones for me to take away __ones without exchanging

So we can exchange one ten for ten

Now __ ones take away __ones equal __ones, __tens take away __tens equal __tens
So__ -__isequal to__tens and __ones which is equal to __

ones

Add and subtract across 10

Recognise the subtraction structure of ‘difference’ and answer questions of the form, “How many
more...?”

Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and
subtract only ones or only tens to/from a two-digit number

Add and subtract within 100 by applying related one-digit addition and subtraction facts: add and
subtract any 2 two-digit numbers.




National Curriculum

Y e a r 3 Add and subtract numbers mentally, including:
- a three-digit number and ones - a three-digit number and tens - a three-digit number and hundreds
Add and subtract numbers with up to three digits, using formal written methods of columnar addition and subtraction

Sustraction
Solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction

Concrete Pictorial Abstract
No exchange Number line - partition Checking answers counting on Variation — Use scaling
- What’s the same?
-2 -30 +8  +60 + 100 What's different? 14 -6 =28
[ | U i | 140 - 60 = 80
[ | | 1 T |
168 170 200 300
432 440 . e It’s important that children 3/4/ 1 3 4
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Mathematical Talk Ready to progress expectation

Subtraction is not commutative; it cannot be done in any order Secure fluency in addition and subtraction facts that bridge 10, through continued practice

_ones take away _ones equal _ones, _tens take away _tens equal _tens and _hundreds take away _hundreds equal Calculate complements to 100
_hundreds so _ take away __is equal to _hundreds _tens and _ones which equals ___

__ones take away __ ones equal __ ones. | can see there aren’t enough tens for me to take away __tens without Add and subtract up to three-digit numbers using columnar methods.

exchanging so we can exchange one hundred for ten tens

ging « g / ]; dreds tak hundred ! hundred Manipulate the additive relationship: Understand the inverse relationship between addition and
Now_tenls take away __tens equal__tens, _hundreds t.a e'away_ unareds equal_hunareas subtraction, and how both relate to the part—part—whole structure. Understand and use the
So__-__isequalto__hundreds__tens and__ones which is equal to__ commutative property of addition, and understand the related property for subtraction




National Curriculum

Y e a r 4 Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate.

Estimate and use inverse operations to check answers to a calculation

Q
SM E@){t[ﬁ@@{tu@m Solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why

Solve simple measure and money problems involving fractions and decimals to 2 decimal places

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

Concrete Pictorial Abstract
Continue to recognise exchanges Representing Mental strategies Subtrahend has fewer digits With exchanges
514121
4,357 2,796 8,53 8
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| 275 | 7 | L 1 1 1 - 485 27809
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@ Two-step representation
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Mathematical Talk Ready to progress expectation
Subtraction is not commutative; it cannot be done in any order. No subtraction expectation

_ones take away _ones equal _ones, _tens take away _tens equal _tens, _hundreds take away _hundreds equal
__hundreds, _thousands take away _thousands equal _thousands so __ take away __is equal to _thousands
_hundreds _tens and _ones which equals ___ Apply place-value knowledge to known additive and multiplicative number facts (scaling facts by 100)

| can see there aren’t enough tens for me to take away __tens without exchanging but we have zero hundreds so we
must exchange one thousand for ten hundreds, now | can exchange one hundred for ten tens. Now __tens take away
__tens equals __tens etc.

Number Facts

Recognise the place value of each digit in four-digit numbers and compose and decompose four-digit
numbers using standard and non-standard partitioning.




National Curriculum

Year 5
Sulbtraction

Add and subtract numbers mentally with increasingly large numbers

Solve problems involving number up to 3 decimal places.

Add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction)

Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

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

Concrete

Pictorial -Use number lines when working with time and temperature (negative numbers)

Abstract - At this stage children should be encouraged to
work in the abstract to subtract larger numbers efficiently

Number lines

Continue to encourage mental strategies
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Place holders and decimal point in line
225.7— 82.34 =
Z|'s 7o
- 8|2 3|14
1173 3[6

Continue to develop strong understanding of place value

What is the difference between 13
hundredths and 3 tenths?

0.23 10
0.1 3
0.1 7

Mathematical Talk

Ready to progress expectation

Subtraction is not commutative; it cannot be done in any order.

__hundredths take away __ hundredths equal __hundredths, __tenths take away __tenths equal __tenths, __whole
ones take away _-whole ones equal __ whole ones and _whole ones _tenths and _hundredths equals (read each digit).
| can see there aren’t enough hundredths to take away _hundredths so | need to exchange one tenth for 10
hundredths, now __hundredths take away __hundredths equal __hundredths etc

| can see there aren’t enough hundredths to take away _hundredths but | don’t have any tenths to allow for an
exchange so | need to exchange 1 whole for 10 tenths now | can exchange 1 tenth for 10 hundredths etc

No subtraction expectation

Recognise the place value of each digit in numbers with up to 2 decimal places, and compose and
decompose numbers with up to 2 decimal places using standard and nonstandard partitioning.

Reason about the location of any number with up to 2 decimals places in the linear number system,
including identifying the previous and next multiple of 1 and 0.1 and rounding to the nearest of each.




Year 6
Sulstraction

National Curriculum

Add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction)

Add and subtract numbers mentally with increasingly large numbers

Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

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

Concrete (As year 5)

Pictorial (As year 5)

Abstract - At this stage children should be encouraged to work in the abstract to subtract larger

numbers efficiently

Continue to visualise with base 10 and partition in different ways

Representing

e . represents 1 whole Erepresents 0.01

® represents 0.001

Recognise inverses H l

[ ]-346221 =183321

?

346,221 ‘184,321

Related facts

3,735
]

| 3,612 | 123 |

3,612 4+ 123 =3,735

Part + part = whole
123 + 3,612 =3,735
3,735 — 123 =3,612

Whole — part = part
3,735— 3,612 =123

Numbers to 10 million

29 3|13 | 8 2

Choose appropriate methods

834, 259 - 299,999
= 834,259 - 300,000 + 1

Strategies for missing number problems

TTh|Th|H| T | O
6 1 3
—[14 l 6 ? — 6 ones =5o0nes
8|11(1|5

TThiTh|H [T | O

b 2 12 thousand
BT2]1 I,a/ 1 | 1 |
—|11/4|0]1]6
8Th
418|1|11|5 | W

Lining up decimals and using place holders

Including in context

225.7— 82.34 =

Zls|s| . 7]

- (8]2].1]3

1/7]13].1]3
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Mathematical Talk

Ready to progress expectation

Subtraction is not commutative; it cannot be done in any order.

__hundredths take away __ hundredths equal __hundredths, __tenths take away __tenths equal __tenths, __whole
ones take away _-whole ones equal __ whole ones and _whole ones _tenths and _hundredths equals (read each digit).
| can see there aren’t enough hundredths to take away _hundredths so | need to exchange one tenth for 10
hundredths, now __hundredths take away __hundredths equal __hundredths etc

| can see there aren’t enough hundredths to take away _hundredths but | don’t have any tenths to allow for an
exchange so | need to exchange 1 whole for 10 tenths now | can exchange 1 tenth for 10 hundredths etc

Understand that 2 numbers can be related additively or multiplicatively, and quantify additive and
multiplicative relationships (multiplicative relationships restricted to multiplication by a whole

number).

Use a given additive or multiplicative calculation to derive or complete a related calculation, using
arithmetic properties, inverse relationships, and place-value understanding.

Solve problems with 2 unknowns.




Multiplication



Ye a r 1 National Curriculum

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

MU|t|p||Cat|On of the teacher

Create equal groups Showing equal groups on the number line. Start skip counting. Recognise as repeat addition
I EHHHH
@ @ LA (Y Y
N
| A A N I RN R N N B R
01 2 3 ¥ 5 6 7 8 9 10
Represent on the There are [4] equal groups of [5] —
hundred square Tl Tele 7 TalsTo Draw dots in circles to show 3 equal groups of 5
n|12|13|14 15|16 |17 [18|19 |20 + + + =20
1®3®5®?9 21|22|23(24|25|26|27|28]|29]30
0@ B ®
EH EH EI+ El: Introduce the multiplication symbol
Draw the array
O O O O O There are __3 _ equal groups of _4
Skip counting with coins. O O O O O N + =
QOO0 s TRl
‘ 5 | 10 ’ 15 ‘ 20 ‘ 25 \ 30 ‘ 35|4O ‘ 45 ‘ 50 | 55 ‘ 60‘ Support with number track.
Bar model to represent a problem Empty box problems - variation
:
( X X N J 999 e X T e 3xL+2=20
[
09000 9999 o o[0 o6 o6 o0 0 BB 3x0+2=23
9900 9999 © ole oo oo of0 o x__ = 3x[0+2=26
(leinemom e Talle Ready to progress expectation
There are __groups and __in each group Count forwards and backwards in multiples of 2, 5 and 10, up to 10 multiples,
There are __equal groups of __ beginning with any multiple, and count forwards and backwards through the odd
Let’s skip count in 2s numbers.

Arrays - There are __rows of __, there are __columns of __

So into our repeat addition we have a __, another __, and another__, so we have 3 equal groups of __
4 times 2, we can read this as 4 lots of 2

Multiplication is commutative and can be done in any order




Year 2
Multiplication

National Curriculum

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

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

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

Concrete Pictorial (representations) Abstract
Using concrete and pictorial
2s, 5s and 10s supported with 100 square B PR Ea B ,Z% Equal groups Skip counting on the number line Using the multiplication symbol
21|22|23 |24 (25|26 |27 |28 29@
@O O @] (e 0] Hithliel IES || e Vet i Y iV i Voiin Pictre Multiplication Sentence
n @IS@ |5®1?.19@ n|[12]13 m@ls 7|8 |9@ 51|52 |53 |54 | 55|56 | 57 | 58| 59 [@D) )(;); Hh ’Hvi ‘@||‘2|®4 5@‘7‘3 @10|n‘®13|14‘®|15‘|7‘19 20| T,
21 @] 23 (@ |25 [ ] 20 B |20 (@] 21 [22] 25 [2x @) 26 | 27 | 28| 29 (&) 61|62 [63] 646566 |67 68|09 [@ & 4 %10 =40 4 lots of 10 is equal to 40
I CIE CIEICIEICIRE 32|33 | 34 |(@)] 36 | 37 | 38| 30 (@) 2 I E S I KA
0@ 43 (] (@] a7 @[ 40 [@D] |41 |42 43|44 |@] 48] 47|82 ::::::i::::::é 3,@—.!8
5x3=5+5+5=
Make equal groups Arrays Doubling 2'd|g|t
| I | I 3 ' Squares Draw dots lots of =
2k3 15% 2 =30
= 34343 Hx2
& @ 1242 5x3 3x5 seoce
- goee s 10 + 5 ) -
e ®0 ® Jl ¢
W 0000 ®
Expl . ] 1 s 20 + 10 Commutative number sentences
xplore commutativity using arrays 5“_5“,5,,.5 O C O O
I
~ B3SSD Bar models (X X X
| B Soee % L soee
o e sTulelelutete] CETEETT oo [ () |
3x2= 2x3= HiH+H
: L) 35 ]
Hole punch paper Counters Plasticine 7 | 7 | ERE
Mathematical Talk Ready to progress expectation

Recognise repeated addition contexts, representing them with multiplication equations
and calculating the product, within the 2, 5 and 10 multiplication tables.

There are __ equal groups with __in each group
__add_add __add__ so we have __ equal groups of __
What is the same and what is different about the bar models?
So__rowsof__isequalto__ rowsof _

Multiplication can be done in any order.

Relate grouping problems where the number of groups is unknown to multiplication
equations with a missing factor, and to division equations.




Year 3
Multiplication

National Curriculum

Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables.

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.

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.

Concrete Pictorial Abstract
Build the base 10, 3 x 31 (3 lots of 31) Place value counters 21 x 4 Number track Identify patterns Distributive law |
= CHERCHE |?‘a@1o%|?\’<@ﬂ;|| S b ol 26x4=(20x4) + (6x4)=
©0 0 o et ] |80 = 80 + 24 =104
e ® B 0 0
OO o Variation—  What's the same? What's different? Expanded column
Variation | 43 I 43 J 43 ‘ 43 X 3 =129 T Te
+1 +1 +1 Il
e ae ae l I l 2\ I?I 3 4
ee e B@ _ 4 | 44 | 44 |aax3 =7 X lq!
em am B@ -—14? x 5
44 X3 = 43 x3 +7 7 SR O,
3x6=18 3 x 60 =180 g'o! 2,0 Gx4
Bar model — O VI ——-4x20 + 1,5 0 (5x%x30
Place value counters and base 10 is used to support the understanding of the I:I 9 | 2 |
method. Children use times table knowledge to support the multiplication. - N | Bar model to support scaling | b 1 70
Hundreds Tens Ones Hordreds _?" Dnes | & ‘ g | g | g ‘ g | ¢ | g ‘ 3
{:—--"u ﬂg"“‘: woe oooo o P I—I | Column multiplication |
pe— TR .t ’ Partition — distributive law
| m— i 0000000 [3]3]3]3] —— ' -
38 (EECEEH v ; : T To H Tlo
:—: 198 i 0000000 X3 - e | OI t | I |
M Opooo =B Al N -
: '—': :DD..-_— OO oooo There are 3 purple balloons. 2 4 2 4 ! 3 1 2 I
e——8 "L N N ) . [
yre==="4 oo ' ’ There are 4 times as many pink balloons. 2 x 4 X 5
/ e - b AI f',“ oooo X [ |
— ~ P4 X3 = 4 9(6 116 10]
Q_| & 8 )
1 1|1
Mathematical Talk Ready to progress expectation
y
Multiplication is commutative and can be done in any order. Apply known multiplication and division facts to solve contextual problems with different

__lotsof __onesis_ ones (which can be regrouped into _ tens and __ones) structures, including quotitive and partitive division.

__lotsof _tensis__tens(__tensadd __tensis__tens)
(This can be regrouped into __hundreds and __tens)

The productof __and __is




Year 4
Multiplication

National Curriculum

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 3 numbers
Recognise and use factor pairs and commutativity in mental calculations

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

Solve problems involving multiplying and adding, including using the distributive law to multiply two-digit numbers by 1 digit, integer scaling problems and harder correspondence
problems such as n objects are connected to m objects

Concrete Pictorial Abstract
Build it Efficient methods 5XxX28= Explore commutativity
28
s [eneTT Al LAf o 140 s 2x5%3 3x2xX5 5x3x2
................................ e ® ® ® {10 .L".. 'lI |
N ’%' L - > 10 x 3 6 X5 15 X 2
|||||||||||||||||||||||||||||||| " - L] a k\-\% | I\{: "‘/—. .
mmrmemTm| 8 o ® W / N o+ 28 x 10 =280 Mental strategies
SRATat 280 + 2 = 140 4x7=28
‘ £3.25 ‘ £3.25 | £3.25 }
Hundreds Tens Ones H T O 4 x70=280
0910000100000 . . . a3 £33 = £9
OO0
b4 — =
©0 (000000000 4 m 2 2pX3=75p 4 700 = 2,800
©0 (000000000 @ @ cxpanded ’
- . H T (0] Col hod
Overcome misconceptions — zero tens Representing Partition — distributive law 3 cumn mete
Hundreds Tens Ones H T o . |:| e ° X 1 Z » 3 4 2
3x4
3| 988 .| —— GEED | et
X 3 o
o0 5 | b | > > a0 olws 2 3 9 a

Mathematical Talk

Multiplication is commutative and can be done in any order

_lots of _ones is _ones (Do you need to regroup into __ tens and__ ones?)

_lots of _tens is _ tens (Do you need to regroup into _hundreds and tens?)

_lots of _hundreds is _hundreds (Do you need to regroup into _thousands and _hundreds?)
The product of _and _is_

Ready to progress expectation

Understand and apply the distributive property of multiplication

Manipulate multiplication and division equations, and understand and apply the
commutative property of multiplication.

Multiply and divide whole numbers by 10 and 100 (keeping to whole number quotients);
understand this as equivalent to making a number 10 or 100 times the size.




National Curriculum

Y e a r 5 Identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers

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
Multiply and divide numbers mentally drawing upon known facts

M u |t I p I I Ca t I O n 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
Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000
Concrete Pictorial Abstract -encourage to estimate first
Build it Grid to support multiplying by powers of 10 4-digit x 1-digit 2-digit x 2-digit
Th H T (o]
SO0 O 00 2-digit x 2-digit 3-digit x 2-digit 4-digit x 2-digit mlult]o il le
00 1.8 2 6 4 1
X 20 4 x| 2,000 | 300 | 10 3 -1
e 000 00 x | 200 30 | 4 x 3 x 6
20 600 80 _—
Q0 30 | 6000 | 900 | 120 30 60,000 | 9,000 | 300 | 90 s|al7]|s 204 6| (B1xc¢
@@ @@ O 00 3 % . 2 400 60 8 2 1 4 20| (41x20)
2| 4,000 600 20 6
Q0 1[0 6 6
o000 00 6004 90480+ 12 = 782
60,000 + 9,000 + 4,000 + 600 + 300 + 90 + 20 + 6 =
0 0 74,016 3-digit x 2-digit 4-digit x 2-digit
[ Multiplication grid for support
[ X 3[] . 2 . when focusing upon use of the Representing Partition — distributive law Th H T o il ult!lo
[X[1]2]s]e[s][e][7]e]o]mw0 3216
o o (e '.'. 11 ]2]3]a]s]e|7]8]9]0 il I
1_0 2|2|4|6|8/|10/12[14[16(18 20 Eg )(40: ‘¢ 3 2 5 | 8
33 |6|9 12|15 18|21 |24 27|30 ' 6 5 2| (326%x2) x
4|4 |8|12]16/20| 24|28 32|36 |40 l 84 | L | 81 | 84 | Xd0 = 5200 1 sl 119012
5|5/|10|15|20|25|30 35|40 |45 |50 ‘ J ' +9,7 80 (326 x 30) 2 5 3 7
6|6 |12|18|24 30|36 |42 | 48|54 |60
r (e | 7|7 |1a] 212835424956 63|70 X40 = L19#] 52 .0 417 810
".. 1 i 1 i
4 8|8 |16|24|32 40|48 |56 | 64|72 80
LK 7 6 6 9 2
9 | 9 |18|27|36 45|54 |63 |72|81 |90
| 1010|2030 |40 | 50|60 |70 |80 | 90 [100 1

Mathematical Talk

Ready to progress expectation

Multiplication is commutative and can be done in any order

Same as year 4 when multiplying by one-digit with the extra thousands digit to consider.

First consider the ones as the multiplier. Then consider the tens as the multiplier.

Discuss needing a place holder when using the tens as a multiplier.

Discuss the value of each digit as you move through each part of the long multiplication method but
use known facts to support..

Secure fluency in multiplication table facts, and corresponding division facts, through continued practice.

Multiply and divide numbers by 10 and 100; understand this as equivalent to making a number 10 or 100 times
the size, or 1 tenth or 1 hundredth times the size.

Find factors and multiples of positive whole numbers, including common factors and common multiples, and
express a given number as a product of 2 or 3 factors.

Multiply any whole number with up to 4 digits by any one-digit number using a formal written method.

Divide a number with up to 4 digits by a one-digit number using a formal written method, and interpret
remainders appropriately for the context.




National Curriculum

Y ( Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication
e a r Perform mental calculations, including with mixed operations and large numbers
Solve problems involving addition, subtraction, multiplication and division

L] L] L]
M u | t I p I I C a t I O n Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy

Multiply one-digit numbers with up to 2 decimal places by whole numbers

Concrete Pictorial Abstract — Same as year 5
Know each power of 10 is equal to 1 group of Distributive law Up to 4-digit TThTh H T O Multiply decimals by integers
10 of the next smallest power of 10. Eg. 1 x 2-digit 1207 |
million is eaual to 10 hundred thousands. 12426 = 124x20+124 %6 f
= S —124x2x10+124x6 %1 | | [3[6f 21 .3 2, . |4
. 7 2 4 2| (1,207 x6)
10011} :100,0% @ qu/u,uou; (ﬂ,@l = 2,480+744 1 A X 4 X
il el _ 3204 + 36210 (1,207%30) R 14
N B 4]3]|4[s]2 ' 2 ¢
@ :@. 100,000, @I @jﬂl}}' 1
\_/ \_/ N k/ Compensation Use known facts
Multiplying without the decimal and reinsert
Place value charts t9 }Jnderstand the 5x8=10x4 0.3%x320=3x7? 4 x 3-= 12 .
movement of the digits. 4x03=12 3x4=12 256x8 SZI:I
4x0:03=012  3,40,000=120,000
Th|H| T]|O|e|Tth Representing 20x5=100 300400 =120,000 256x85+10
2 [+ 45 20x0-5=10
25x10=25 2°1,5/Fe AL 20x005=1
2-5x 100 =250 2 5 0 [ 1
: ] . 60mph for 2= hours -
25x1,000=2500 2] 5700 60 | 60 (20 3 Explore efficient methods 36% of 450 =
H] T ] o [e]Tth[Hth -
. =1 10% 0f450=45  1%o0f450=4.5 36x4.5=4.5x36
0% 10% 20% 0% 40% 50% 60% 70% B0% 90% 100% X3 v * X3X6 v * XG = 36 X 4 + 18
02x3 0 |«| 6 : : 30% of 450 = 135 6% of 450 = 27
or
; L] | )
0 80 ’ 135+27=162 36X 4.5=36x45+10
Mathematical Talk Ready to progress expectation
Multioli . . . d be d . d Understand that 2 numbers can be related additively or multiplicatively, and quantify additive and
ultiplication is commutative and can be done in any oraer multiplicative relationships (multiplicative relationships restricted to multiplication by a whole
The same as previous years when multiplying by one digit and two-digit numbers. number).

_lots of _hundredths is _hundredths (Do | need to regroup?) ) " o ) ) . .
I hs i hs (Do | d 5 Use a given additive or multiplicative calculation to derive or complete a related calculation, using
_lots of _tenths is _tenths (Do | need to regroup?) arithmetic properties, inverse relationships, and place-value understanding.

Solve problems involving ratio relationships.

Solve problems with 2 unknowns




Division



National Curriculum

Year 1
Division

of the teacher

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

Concrete

Pictorial (representations)

Abstract

Using concrete, pictorial and teacher support

Using objects to share into groups

Grouping objects into 2s

Share into 3 groups

SHARING
Divide 12 into 2 equal groups.

GROUPING
Divide 12 into groups of 2.

There are 6 in each group. There are 6 groups of 2.

T 12:n:Y

LA TR Ji W )

Y

Circle groups of 2

Dividing by 2

Sharing - Using counters to share into
equal groups.

Draw the number line and show the jumps back.

Grouping - Create the number then place
the number shape they are dividing by

LI L| LI over the top to see how many groups.

Bar Models

Make connections with arrays

Count back on the number track. Repeat subtraction. Count the jumps.

20 %OOOOO
[}

£

' AR VAR VAN
CHEC

BoODConCoECong

4

1@

XXIXIXX]

Mathematical Talk

Ready to progress expectation

There are __ groups

There are __ equal groups of __

I am sharing __ ones into __ equal groups
There are __ ones in each group.

Count forwards and backwards in multiples of 2, 5 and 10, up to 10 multiples,

beginning with any multiple, and count forwards and backwards through the odd
numbers.




National Curriculum
Y e a r 2 Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers.
D ivi S i O n Calculate mathematical statements for multiplication and division within the multiplication tables and write them using the (x), (+) and equals (=) signs.
Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot.
Concrete Pictorial (representations) Abstract
Using concrete and pictorial
Sharing into equal groups Grouping Repeat subtraction
& d 8 P P Work outH +2 =

- i -*é;‘h gEgEg 103k | crrrn
SO 000 HE
NN l‘\“'\“'

She shares them equally between 2 plates.

Skip counting using number line

Lego — place smaller equal sized
bricks over the top of the | | | | i ! i
dividend (the larger brick). o s 10 s 20 s 20 Here is a bar model. 5
A
30 is made of equal groups of
ID‘IO‘IO|IO|ID
Use it to complete the number sentences.
ws[_J-n 0= ]
1 L[, 0,01 100
1
LN S T [T T T I T 35+ 5 4o+ 10
40+2=20 5 5 5 5
Mathematical Talk Ready to progress expectation
I am sharing __ ones into _ equal groups Recognise repeated addition contexts, representing them with multiplication equations and
There are__ ones in each group. calculating the product, within the 2, 5 and 10 multiplication tables.
I will circle equal groups of __ Relate grouping problems where the number of groups is unknown to multiplication equations with
I have made __ groups a missing factor, and to division equations.
There are __ equal groups of __
If we skip count in __ we can see that__ is made up of __ equal groups of __




Year 3 Nation
Division

al Curriculum

Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

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

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.

Concrete quotient
divisor )dividend

Pictorial quotient Abstract

quotient
divisor )dividend

divisor )dividend

| Number track — counting back and forwards |

32+8 Sharedinto8 == :: ‘: :: Grouped h‘o ﬁ%’ Sharing /\ /\ /\ /\ Grouping Nm Variation — What's the same? What's different?
equal groups | gg 0¢ 0g 0| NOSs LN AN ZLEEN A

0 8 16 24 32
AAA/\ 14+ 2= 140 + 2 =
PEEN ZLEEN ZLHEN A1

3 2

00 @@
3 0060 ®e
e e

Y Y Y Y VW | Shared into 4 equal parts | Grouped into 4s Building mental strategies
|@|1|2‘®4 5'@)‘?'9 @10|11|@@|1§|14‘@‘15|17|| 8 213
|
A AR AR AR AR r \ [ | =2 =2 =2
21+ =5r1®1‘ O‘Q,/QiQI'OO ‘ 7 \ 7 | 7 ’ 7 ‘ | 4 | 4 | 4 | 4 ‘ 4 \ 4 ’ 4 |
Sharing (with exchange) 25 >3 =
Q0 000000 +3 . = Formal written method
00 000000 [YYYYY YY) (YYYYYYY)
= —— 1
@ 000 0 3 6 9 12 15 18 21 2425 o(1) 4 7 10 13 16 19 22 25
=) 000 32
o 000 Flexible partitioning Draw dots under the abstract 3| 9 6
&) 000
Concrete alongside abstract
23 r3

495

M0W+3=13 10+10+4=24

Mathematical Talk

Ready to progress expectation

I'am sharing __ ones into __ equal groups
There are __ ones in each group.

I will circle equal groups of __

| have made __ groups

There are __ equal groups of __

If we skip count in _ we can see that__ is made up of __ equal groups of __

Can the remainder be more than the divisor?

What is the best way to partition this number so we can divide it into equal groups of __?

Apply known multiplication and division facts to solve contextual problems with different
structures, including quotitive and partitive division.




Year 4
Division

National Curriculum

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 3 numbers
Recognise and use factor pairs and commutativity in mental calculations

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

Solve problems involving multiplying and adding, including using the distributive law to multiply two-digit numbers by 1 digit, integer scaling problems and harder correspondence
problems such as n objects are connected to m objects

Concrete quotient Pictorial quotient Abstract - quotient
divisor )dividend divisor )dividend divisor )dividend
Counting stick 42 + 6 =? Number lines Fact families When to share and when to group?

6 12 18 24 30 36 42 48 54 60

Sharing — start with the largest place value

©0 | O

©® | O

©0 | O

©0 | O

Place value chart to see the movement

35 + 7 = 5 ..”. 7% 4 =28 1600 + 2 200 + 25

“Th H

(0]

il
o0 00
L X I

L N

+10 +10

+10

430 +10= 43

! ? |
| '.m 4x7=28 2 equal parts of 800 8 groups of 25 in 200?
« W : { .'”‘ 28 — 4 i 7
0 7 14 21 28 35 42 {.m‘ 28+7=4 Making connections
Representing 1000 divided into 2,4,5 Representing asd 19+ 3 =3
and 10 equal parts
: 1500+300=5
? ? ? ? ? t3=
— 1,500 +3 =500
500 | 500
Partitioning Formal written method
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Mathematical Talk

Ready to progress expectation

How many equal groups of _hundreds can | get out of _hundreds?
I have _hundreds remaining, | can regroup this into _tens.

Now how many equal groups of _tens can | get out of _tens?

| have _tens remaining which | can regroup into _ones.

How many equal groups of _ones can | get out of _ones?

Understand and apply the distributive property of multiplication

Manipulate multiplication and division equations, and understand and apply the
commutative property of multiplication.

Multiply and divide whole numbers by 10 and 100 (keeping to whole number quotients);
understand this as equivalent to making a number 10 or 100 times the size.




National Curriculum

Y e a r 5 Identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers

D iVi S i o n Multiply and divide numbers mentally drawing upon known facts

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

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

Concrete quotient Pictorial — children can draw their own counters for a more pictorial method Abstract quotient
divisor )dividend divisor )dividend
Create using place value counters See the movement of the digits Use known facts Formal written method
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Mathematical Talk

Ready to progress expectation

How many equal groups of __thousands can | get out of _ thousands?

I have _thousands remaining. | can regroup this into _ hundreds.

How many equal groups of _hundreds can | get out of _hundreds?

I have _hundreds remaining, | can regroup this into _tens.

Now how many equal groups of _tens can | get out of _tens?

I have _tens remaining which | can regroup into _ones.

How many equal groups of _ones can | get out of _ones?

When we divide by 10 all the digits move one place the right. The value of each digit becomes 10 x smaller.

Secure fluency in multiplication table facts, and corresponding division facts, through continued
practice.

Multiply and divide numbers by 10 and 100; understand this as equivalent to making a number 10 or
100 times the size, or 1 tenth or 1 hundredth times the size.

Find factors and multiples of positive whole numbers, including common factors and common
multiples, and express a given number as a product of 2 or 3 factors.

Multiply any whole number with up to 4 digits by any one-digit number using a formal written method.




Year 6
Division

National Curriculum

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 cont

ext

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
Perform mental calculations, including with mixed operations and large numbers.
Solve problems involving addition, subtraction, multiplication and division

Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy.
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Use their understanding of how 2 numbers can be related
additively or multiplicatively to find two unknowns

Write key facts out
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Mathematical Talk

Ready to progress expectation

Same as years before.

Chunking -l can’t get any lots of 13 hundreds from 5 hundreds so we regroup and make 59 tens which is
equal to 590. Now 13 multiplied by 4 equals 52 so 13 multiplied by 40 equals 520. We will subtract this
from the dividend. We now have 78 ones left. 13 multiplied by 6 is equal to 78. When we subtract this
from the remaining dividend, we have zero left. We took away 40 lots of 13 and then 6 lots of 13 which

makes 46 lots of 13 altogether. 598 divided by 13 equals 46.

number).

Solve problems involving ratio relationships.

Solve problems with 2 unknowns

Understand that 2 numbers can be related additively or multiplicatively, and quantify additive and
multiplicative relationships (multiplicative relationships restricted to multiplication by a whole

Use a given additive or multiplicative calculation to derive or complete a related calculation, using
arithmetic properties, inverse relationships, and place-value understanding.







