St Dennis Primary Academy

St Dennis Maths Calculation Policy

Primary Academy

EVCV‘HOYL?. ma.i‘ters, ever gon.e, succee,d.s, ?.V?.V‘g moment counts.

“Without mathematics, there's nothing you can do. Everything around you is mathematics. Everything around you is numbers.” —
Shakuntala Devi

The aim of this pochg is to ensure a clear and coherent progression. in calculation skills throughout the school.

At St Dennis Prlmarg Academg, we value the use of concrete and plctorlal resources to consolidate and deepen understandmg. The
strategies included at each stage are a guide to teachers, who use their professional knowledge and understanding to tailor the learning to
best suit each individual learner. Strategies from previous year groups should be revisited and built upon in order to develop links between

calculation strategies.

The stage at which appropriate strategies for calculating using each of the four operations are aligned to the expectations of the National

Curriculum.

This document is broken down into addition, subtraction, multiplication and division and includes the formal written methods taught. Each
operation is broken into skills and has a section dedicated to show the different p'LctorLal and concrete representations that we use to

effectively teach that concept.

Oracy is a curriculum driver at St Dennis Primary Academy and as the National Curriculum states, the quality of language that pupils
hear and speak are key in developing mathematical vocabulary to be able to present a mathematical justification or argument. To support
this, key vocabulary and sentence stems are also included. Sentence stems provide pupils with a way to communicate with mathematical

precision. and clarity and their structure provides a framework to embed conceptual knowledge and build understanding.



EYFS - Number

Statutory Framework 202

Developing a strong grounding in number is essential so that all children develop the necessary building blocks to excel mathematically. Children should be able

to count confidently, develop a deep understanding of the numbers to 10, the relationships between them and the patterns within those numbers. By providing

frequent and varied opportunities to build and apply this understanding - such as using manipulatives, including small pebbles and tens frames for organising

counting - children will d,evelop a secure base of knowledge and vocabu.larg from which mastery of mathematics is built. In addition, it is important that the

curriculum includes rich opportunities for children to develop their spatial reasoning skills across all areas of mathematics including shape, space and

measures. It is important that children develop positive attitudes and interests in mathematics, look for patterns and relationships, spot connections, have a

9,

talk to adults and peers about what theg notice and not be afraid to make mistakes.

Nursery

Development Matters (Julg 2021)
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combine objects like stacking blocks and cups - put objects inside others and take them out again

take part in finger rhymes with numbers

react to changes of the amount in a group of up to 3 items

compare amounts, saying lots, ‘more” or ‘same’

develop counting-like behaviour, such as making sounds, pointing or saying some numbers in sequence

develop fast recognition of up to 3 objects, without having to count them individually (‘subitising’)

recite numbers past 5

say one number for each item in order: 1,2,3+,5

know that the last number reached when counting a small set of ob jects tells you how many there are in total (‘cardinal principle’)
show finger numbers’ up to 5

link numerals and amounts: for example, showing the right number of objects to match the numeral, up to 5
experiment with their own symbols and marks as well as numerals

solve real world mathematical problems with numbers up to 5

compare quaniities using [anguage: ‘more than’, fewer than’




Receptlon

Development Matters (July 202I)
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count beyond 10

compare nu.mbers
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understand the ‘one more than or one less than’ v*e[atlonshtp between
consecutive numbers

v explore the composition of numbers to 10

v automatically recall number bonds for numbers O to 5 and some to 10

ELG: Number Children at the expected level of development will:
Have a deep understanding of number to 10, including the composition of each number.
Subitise (recogn'tse quantities without countmg) up to 5.

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 ('anlu,d.mg subtraction facts) and some number bonds to 10,
including double facts.




Year | - Addition

National Curriculum

read, write and interpret mathematical statements ano[vmg addition (+) and equals (=) signs

v

v represent and use number bonds within 20

v add one-digit and two-digit numbers to 20, including zero
v

solve one-step problems that involve addition using concrete objects and pictorial representations, and missing number problems such as 15 = _ + 6.
Vocabulary Sentence Stems
v add v Adding one gives one more.
v addition v When zero is added to a number, the number does not change
v sum v When adding numbers, the total will be the same whichever pair we add furst (commutative
v’ total law).
v altogether v The whole is (number). One part is (number), so the other part must be (number). OR
v’ How many more. . ? (humber) is the whole, (number) is a part, (humber) is a part.
v’ How much more. . ? The whole is 10. One part is &, so the other part must be 6. OR [0 is the whole, & is a part, 6
v equ.a.ls is a part.
v the same as v" First there were (number/ item). Then there were (humber/ item) added. Now there are
v (humber/ item).

partLtLon (spLLtt'Lng a number into its component

arts) First there were 6 apples. Then there were 3 apples added. Now there are

P 9 apples.

V" There are (number/ item) and (number/ item). We can write this a (humber) plus (number).
There are 5 cars and 5 trains. We can write this as 5 plus 5.

V' (umber) is equal to (number) plus (number). OR (number) plus (number) is equal to (number).
6 is equal to 2 plus &. OR 2 plus & is equal to 6.

V" There are (number/ item). There are (number/ item). There are (number/ item/ description)
altogether.
There are 5 red cards. There are 3 black cards. There are 8 cards altogether-

V" fwumber) plus (number) is equal to ten.

/ plus 3 is equal to fen.




Add |-digit numbers within 10
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Add | and 2-digit numbers within 20 (Year | and 2)

sssee
0/0/e
[@)(@)(e][e](®
OO | |

8+7=15

@
o
Olo

O
O
O

+2 +5

l I TR T N | 1
L L L L L 1 e
NN T T Y TR .ol

[ N TR NN (N |
I ] T 1 L L] 1 I
e 1 2 3 6 & 7 B 9

=_._

When addmg numbers to |0, children can exp[ore both aggregation
(comb'm'mg two or more quantities or measures to find a total) and
a.u.gmmta.ti.on (anreasmg a qu,ant'ttg or measure bg another qu,ant'ttg).

The part-whole model, Numicon and ten frame support aggregation.

The ten frame and number track support augmentation.

When adding |-digit numbers that cross 10, it is important to highlight the

importance of ten ones equ.allmg one ten.

Different maanu[at'Lves can be used to represent this exchange. Use concrete
resources alongsLde number lines to support children in unders‘tandmg how to
partition their jumps.




Year 2 - Addition

National Curriculum

v solve problems with addition:
O using concrete objects and pictorial representations, including those involving numbers, quantities and measures
o applying their increasing knowledge of mental and written methods
v recall and use addition facts to 20 fluently, and derive and use related facts up to 100
v add numbers using concrete ob jects, pictorial representations, and mentally, including:
O a two-digit number and ones
o a two-digit number and tens
o  two two-digit numbers
O  adding three one-digit numbers
V" show that addition of two numbers can be done in any order (commutative)
v recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems
Vocabulary Sentence Stems

v When adding numbers, we can add them in any order. (Commutative law — this can be applied to 2

v commutative (numbers can be added in any
or more addends.)

order)

v" (number) plus (number) is equal to (number) so (number) plus (number) is equal to (number).
/ plus 3 is equal to 10 so / plus & is equal to /. OF / plus 3 is equal to 10 so 1/ plus 3 is equal to
20

V' (number) minus (number) is equal to (number) so (humber) minus (number) is equal to (number) .
10 minus / is equal to 3 so I minus / is equal to & OR 10 minus / is equal to 3 so 20 minus / is
equal to /3.

The value on both sides of the equals symbol must be the same.

v crossing the (tens) boundary or bridging

4 exchange (change a number or expression for
another of equal value)

v regrouping

v’ inverse

(plu.s pravlous)

When adding 10, the tens digit changes, the ones digit stays the same.

DNANERN

If (number) plus (number) is equal to (number), then (number) tens plus (number) tens is equal to
(humber) tens.

If 3 plus 2 is equal to 5, then 3 tens plus 2 tens is equal to 5 fen.

V" This is (humber). Ten more than (humber) is (humber). (number) is ten more than (number).

This is 5. Ten more than 5 is 5. /5 is ten more than 5.




Add three I-digit numbers
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Add I-digit and 2-digit numbers to 100
(Year 2 and 3)
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Add two 2-digit numbers to 100
(Year 2 and 3)
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When adding three |-digit numbers, children
should be encouraged to look for number bonds to
add the numbers more efficiently. This supports
their understanding of commutativity.

Manipulatives that highlight number bonds to 10
are effective when adding three |-digit numbers.

When adding |-digit numbers to a 2-digit
number, children should be encouraged to count on
from the larger number.

Children should apply their knowledge of number
bonds to add more efficiently e.g. 8 + 5 = 13 so
38 + 5 =L3.

Hundred squares can support children to find the
number bond to 10.

Children should be encouraged to use the formal
column method when calculating alongside base 10
or place value counters.

Children can also use a blank number line to
count on to find the total. Encourage them to
jump to multiple of 10 to become more efficient/




Year 3 - Addition

National Curriculum

v add and subtract numbers mentally, including:

o a three-digit number and ones

o a three-digit number and tens

o a three-digit number and hundreds
V' add numbers with up to three digits, using formal written methods of columnar addition
V' estimate the answer to a calculation and use inverse operations to check answers

v solve problems, Lndudtng missing number problems, using number facts, pla.ce value, and more complex addition

Vocabulary Sentence Stems
v addend (a number to be added to another) v' Addend plus addend equals the sum.
v sum v" Minuend minus subtrahend is equal to the difference.
v minuend (a quantity or number from which v When using column addition start with the right most column.
another is subtracted) v (number) one(s) add (number) onels) is equal to (number) onels).
v

v subtrahend (o number to be subtracted from (number) ten(s) add (number) ten(s) is equal to (number) ten(s).
another) For 35 + 23. 5 ones add 3 ones is equal to & ones. 3 tens add 2 tens is equal to 5 tens.

v’ complement (in addition, a number and. its When adding, if the (ones/ tens/ hundreds) is equal to (I0/ 100/ 1,000 etc), we must regroup to the
complement make a total e.g. 300 is the column on the left.

complement of /00 to make 1000)

v exchange (change a number or expression for

<

another of an equal value)
(plus previous)




Add numbers with up to 3 digits
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Base 10 and place value counters are the mampulattves we use when addmg numbers with up to 3 dLths.

Ensure children write their own calculation alongsLde concrete resources so theg can see the links to the written column method.




Year I+ - Addition

National Curriculum

v' add and subtract numbers with up to L d'Lg'Lts using the formal written methods of columnar addition where appropriate
v estimate and use inverse operations to check answers to a calculation

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

Vocabulary Sentence Stems
(see pr‘ev'tous) V' For calculations involving addition we can add then subtract or subtract then add. The final answer
will be the same.
Add numbers with up to I digits 7
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Base 10 and place value counters are the manipulatives we use when adding numbers with up to I digits.

Ensure children write their own calculation alongside concrete resources so they can see the links to the written column method.







Year 5 - Addition

National Curriculum

V" add whole numbers with more than 4 dLths, anlu,dmg using formal written methods (columnar addition)
V' add numbers mentally with increasingly large numbers
v use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

v’ solve mu,lt'L—step problems in contexts, dech.Lng which operations and methods to use and whg.

Vocabulary Sentence Stems

v’ additive v If one addend is increased by an amount and the other addend is decreased by the same amount, the
v’ estimation sum remains the same.

v approximate v If one addend is changed by an amount and the other addend is kept the same, the sum changes by
(plus previous) . that amount.

It you have increased or decreased the minuend and subtrahend by the same amount, the difference
stays the same.

When a whole is split into equal parts, it can be both an additive and a multiplicative number sentence.
The sum of the two known parts plus the missing part is equal to the whole.

(First number) rounds to (number).

(Second number) rounds to (number).
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When (adding/ subtracting) (first number) to/from (second number) the answer will be approximately
(number) .

3,981, rounds to &,000. 823/ rounds to 8,000. When adding 3,98/ to 823/, the answer will be
approximately 12,000,




Add with up to 3 decimal places
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Add. numbers with more than & digits (Year 5 and 6)
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Place value counters are the mantpulatlves we use when addmg decimals with
.2 and then 3 decimal places.

Ensure children have experience of addmg decimals with a variety of decimal
places. This includes putting this into context when addmg other measures.

Place value counters are the mantpulat'tves we use when addmg numbers with
more than L4 dLg'Lts.

Children should be encouraged o work in the abstract, using the column
method to add larger numbers efficiently.




Year 6 - Addition

National Curriculum

v per‘Form mental calculations, anlu,dmg with mixed operations and large numbers

v use their knowledge of the order of operations to carry out calculations involving the four operations
v solve multi-step problems in contexts, deciding which operations and methods to use and why
Vocabulary Sentence Stems

(see previous) v" When estimating you find an approximate answer.







Year | - Subtraction

National Curriculum

v read, write and interpret mathematical statements involving subtraction (—) and equals (=) signs

4 represent and use number bonds and related subtraction facts within 20

v' subtract one-digit and two-digit numbers to 20, including zero

v solve one-step problems that involve subtraction, using concrete objects and pictorial representations, and missing number problems such as /7 = _ — 9.
Vocabulary Sentence Stems

v how many more. .. 4 Subtracting one gives one less.

v how much more. v" When zero is subtracted from a number, the number does not change.

v subtract (number) is equal to (number) subtract (number). OR (number) subtract (number) is
v take away equal to (number)

v loft (et over) 6 is equal to 8 subtract 2. OR 8 subtract 2 is equal to O.

v fower v The difference between (number) and (number) is (number).

v difference The ditference between 10 and 7/ is 3.

V' minus v There are (number/ item) and (humber/item) are taken away. We can write this as
V' equals (humber) subtract (number).

Y the same as There are / cars and 5 cars are taken away. We can write this as / subtract 5.

v First there were (number), then (number) were subtracted, (number) were left.
First there were 10, then 2 were subtracted, 8 were left.




Subtract |-digit numbers within 10
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Subtract | and 2-digit numbers to 20
(Year | and 2)
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Part-whole models, ten frames and number shapes support partitioning.
Ten frames and number tracks support reduction.

Cubes and bar models with two bars can support finding the difference.

When subtracting one-digit numbers that cross |0, it is important to
highlight the importance of ten ones equalling one ten.

Children should be encouraged to find the number bond to 10 when
partitioning the subtracted number. Ten frames and number lines are
particularly useful for this.




Year 2 - Subtraction

National Curriculum

v solve problems with subtraction:
O using concrete objects and pictorial representations, including those involving numbers, quantities and measures
o applying their increasing knowledge of mental and written methods

recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100

subtract numbers using concrete objects, pictorial representations, and mentally, including:

AN

O a two-digit number and ones
o a two-digit number and tens
o two two-digit numbers
V" show that subtraction cannot be done in any order
4 recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems

Vocabulary Sentence Stems
v crossing the (tens) boundary or bridging v (number) minus (humber) is equal to (number) so (number) minus (humber) is equal to
(number) .

There are two ways to use this: 10 minus / is equal to 3 so Il minus / is equal to k.
OR 10 minus / is equal fo 3 so 20 minus / is equal to /3.

The value on both sides of the equals symbol must be the same.

The more we subtract, the less we are left with.

v exchange
v regr‘ou.p'mg

(plu.s previous)

The less we subtract, the more we are left with.
When subtmctmg IO, the tens dLg'Lt changes, the ones dLth stays the same.

if (humber) plus (number) is equal to (humber), then (number) tens plus (humber) tens is equal
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to (humber) tens.
If 3 plus 2 is equal to 5, then 3 tens plus 2 tens is equal to 5 fen.

This is (number). Ten more than (number) is (number). (humber) is ten more than

<

(number) .
This is 5. Ten more than 5 is I5. [5 is ten more than 5.

v If (number) minus (number) is equal to (number), then (number) tens minus (number) tens is

equal to (humber) tens.




IF 3 minus 2 is equal to |, then 3 tens minus 2 tens is equal to [ ten.

v" This is (humber). Ten less than (humber) is (number). (humber) is ten less than (number).
This is 5. Ten less than /5 is 5. 5 is ten less than /5.
Fartitioning

V" To subtract (humber), first subtract (humber) then subtract (number).
To subtract 6, first subtract 5 then subtract | OR To subtract I3, first subtract 3 then
subtract 10

Subtract | and 2-digit numbers to 100
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At this stage, encourage children to use the formal method when calculating alongside base 10.




Year 3 - Subtraction

National Curriculum
v' subtract numbers mentally, including:

o a three-digit number and ones

o a three-digit number and tens

o0 a three-digit number and hundreds
V' subtract numbers with up to three digits, using formal written methods of columnar subtraction
V' estimate the answer to a calculation and use inverse operations to check answers
v

solve probl.ems, anludtng missing number problems, using number facts, pla.ce value, and more comp[ex subtraction

Vocabulary Sentence Stems

v minuend. V' Minuend minus subtrahend is equal fo the difference.

v subtrahend v’ When using column sublraction, start with the right most column.

v difference V' (number) one(s) add (number) one(s) is equal to (number) one(s). (number)

ten(s) add (number) ten(s) is equal to (number) ten(s).
For 35 + 23. 5 ones add 3 ones is equal to 8 ones. 3 tens add 2 tens is equal to 5 tens.

v (number) onels) subtract (number) onels) is equal to (number) onels).

v exchange

(plus previous)

(humber) ten(s) subtract (number) ten(s) is equal to (humber) ten(s).
For 35 - 23 5 ones subtract 3 ones is equal to 2 ones. 3 tens sublract 2 tens is equal fo
/ ten.

V" If we cannot subtract, we must exchange from the column to the left.




Subtract numbers with up to 3 digits
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Base 10 (used in Year 2) and place value counters are the most effective maanula‘ELve when subtmctmg numbers with up to 3 dLths.

Ensure children write out their calculation alongstde any concrete resources so theg can see the links to the written column method.




Year L+ - Subtraction

National Curriculum

v subtract numbers with up to L d'Lg'Lts using the formal written methods of columnar subtraction where appropriate
v’ estimate and use inverse operations to check answers to a calculation

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

Vocabulary

v Inverse
(plus previous)

Sentence Stems
v" For calculations 'mvolv'mg both addition and subtraction, we can add then
subtract or subtract then add. The final answer will be the same.

Subtract numbers with up to L digits
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Base 10 and place value counters are the most effective manipulative when subtracting numbers with up to L digits.

Ensure children write out their calculation alongside any concrete resources so they can see the links to the written column method.




Year 5 - Subtraction

National Curriculum

V' subtract whole numbers with more than L digits, including using formal written methods (columnar subtraction)

v" subtract numbers mentally with increasingly large numbers

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

V' solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why

Vocabulary Sentence Stems

v additive V" If one addend is increased by an amount and the other addend is decreased by

v estimation the same amount, the sum remains the same.

v approximate V' If one addend is changed by an amount and the other addend is kept the same,

(plus previous) the sum changes by that amount.

voIf you have increased or decreased the minuend and subtrahend by the same
amount, the difference stays the same.

v" When a whole is split into equal parts, it can be both an additive and a multiplicative
number sentence.

v For a question where the whole is split into three parts and two of the values are known.
The sum of the two known parts plus the missing part is equal to the whole.

v For a question where the whole is split into thrree parts and two of the values are known.

The whole minus the two known parts is equal to the missing parts.

(First number) rounds to (number).

(Second number) rounds to (number).
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When (adding/ subtracting) (first number) to/from (second number) the answer will be
approximactely (number) .

398/ rounds to 4 000. 8,23/ rounds to 8000. When adding 3,98/ to 8,23, the
answer will be approximately 12,000.




Subtract with up to 3 decimal places
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Subtract numbers with more than L digits
(Year 5 and 6)
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Place value counters are the most effective maanu.lat'Lve when su.btmctmg
decimals with |, 2 and then 3 decimal places.

Ensure children have experience of subtmcting decimals with a variety of
decimal places. This includes putting this into context when subtmctmg
money and other measures.

Place value counters are the most effective concrete resource when
subtmct'mg numbers with more than L dLths.

At this stage, children should be encouraged to work in the abstract, using
the column method to subtract larger numbers efficiently.




Year 6 - Subtraction

National Curriculum
v

per‘Form mental calculations, 'mclud'mg with mixed operations and large numbers

v use their knowledge of the order of operations to carry out calculations involving the four operations
v" solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why
Vocabulary Sentence Stems

(see prev’tous) v" When estimating you find an approximate answer.







Year | - Multiplication

National Curriculum

v’ solve one-step problems anolvmg multtpltcaﬁon, bg calcu.lat'mg the answer using concrete obJ'ects, chtorLal representations and arrays with the support of
the teacher

Vocabulary Sentence Stems

v lots of Equal groups/ unequal groups

v sets of v There are (number) groups/lots/sets of (number/ item).

v groups of There are 3 groups of 5 cars.

v equal groups v" This is not (number) grou.ps/ lots/sets of (number/ item) as they are not equal groups.
v patterns ; b7L7z[5 is not 2 groups of 10 sweets, as they are not equal groups.
v ouble

v jzzﬁfng v" Double (number) is (number).

v’ twice as much as. .. Double 5 is 10

v twos v" Twice as much as (number) is (number).

v fives [wice as much as 5 is 10.

v tens

v

skip counting
Solve |-step problems using multiplication
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Children represent multiplication as repeated addition in many different ways.

In Year |, children use concrete and chtorLal representations to solve probLems. Theg are not expected to record muLtLpLLcatLon formallg.







Year 2 - Multiplication

National Curriculum

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

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

v’ show that multiplication of two numbers can be done in any order (commutative)

v solve problems involving multiplication using materials, arrays, repeated addition, mental methods, and multiplication facts, including problems in contexts
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Vocabulary

times
mu.ltLp ication

Y

multipl
multiplied by
multipl

tiple of

X

array
row

column

repeated addition
ten/five times as
much/many as. ..
once, twice, three
times. .. ten times
multiplication facts
multiplication table
commutative law
commutativity
calculation
equation

bar model

Sentence Stems
V" (number) groups/lots/sets of (number) is the same as (number) times/multiplied by/x
(number), which equals/= (number).
5 groups of & is the same as 5 times &, which equals 20,
v (number) is a multiple of (number) because it is in the (number) times table.
8 is a multiple of 2 because it is in the 2 times table.
v fumber) cannot be in the (humber) times table because. ..
2l cannot be in the [0 times table because. . ..
v Multiplication is commutative — you can swap the numbers in the calculation/ equation.
Repeated Addition (array)
V" There are (number) groups of (number/item). (number) + (number) = (number). There
are (number/ item) altogether.
There are 3 groups of 5 stars. 5 + 5 + 5 = [5. There are [5 stars altogether.
v" There are (number) lots of (number/ item). There are (total/ item) altogether.
There are 9 lots of 5 apples. There are 45 apples altogether-
v (number a) x (number b) = (humber b) x (number a).
Ix0=10x 3
v I this array, there are (number/ item) in each row. There are (number) rows of
(humber/ item). So (humber) x (humber) = (total)
In this array, there are 5 oranges in each row. There are O rows of 5 oranges. S50 5 x 6
= 30 [Link to fact family: 30+ 5 = 6 and 30+ 6 = 5]
v In this array, there are (number/ item) in each column. There are (number)
columns of (number/ item). So (humber) x (humber) = (total)




In this array, there are IO cookies in each column. There are 3 columns of [0 cookies. So

10 x 3 = 30 [Link to fact family: 30 + 3 = 10 and 30 + 10 = 3]

b

Solve |-step problems using multiplication

ad

© ©0\/O O0\/O O0\/O O©
© o o o
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00000 (Year | and 2)

OO0 00000

eeee0 00000

0000
ODDDD One bag holds 5 apples.
How many apples do 4 bags hold? 54+454+54+5=20

4x5=20
5x4=20

Children represent mu[tLpLLcatLon as repeated addition in many different ways, anludmg arrays.

In Year 2, children are introduced to the multiplication symbol.




Year 3 - Multiplication

National Curriculum

v recall and use multiplication facts for the 3, b and 8 multiplication tables

v write and calculate mathematical statements for multiplication using the multiplication tables that they know, including for two-digit numbers times one-
digit numbers, using mental and progressing to formal written methods

v solve problems, including missing number problems, involving multiplication and including positive integer scaling problems and correspondence problems in
which n objects are connected to m objects.

Vocabulary Sentence Stems

V' threes v | know that (humber a) times (number b) equals (number c) because (number b) times
v fours (number a) equals (number c).

v eights | know that 3 times 6 equals I8 because O fimes 3 equals 8.

v product v" The product of (humber a) and (number b) is (number c).

v factor The product of / and k& is 28.

v short multiplication if (number a) x (number b) = (number c), then (number c) + (humber a./b) = (number
v’ associative law b/a)

v associativily F3x 8= thenZbh + §=30R2+3=68

v scaling (integers) Multiply by L+ and 8

v v" To calculate W lots of (number), | can double (number) and double the answer

COV‘V‘GSPO ndence

[0 calculate & lots of 6, | can double 6 and double the answer-
4 (multiplier) x & = (product)

6x b =2
v To multiply by 8, | can double and double again.

Using known facts

V' I (humber a) x (number b) = (number c), then (number a) tens x (humber b) = (number
¢/ tens.

FEx /=56 then 8 tens x / = 5O tens = 560 and 8 x / tens = 56 tens = 560

V' If (number a) x (number b) = (humber c), then (humber ¢) + (humber a/b) = (number

b/a)
FLOx 2 =80 then 80+ 2 = L0 0OR 80+ 40 =2




Scaling

V" There are (number) times as many (item) as (item).
There are 3 times as many red tops as blue tops.

Correspondence

E.g. How many outfits combinations could be made?

V' (number a/ item a) and (humber b/ item b) means (number a) x (number b). So there
are (product) different combinations.

b shirts and 3 shorts means - x 3. So there are 12 different combinations.

Multiply 2-digit numbers by |-digit numbers

{ 34 x5=170 (Year 3 and, l+)

Mundredy /—-AT“/«‘, Ones H T 0O H T 0
0000000 s | 4
0000000 il
| ' - X 5
000{0000 o ke i i

- \: ™) .
'\ {: (-_—‘)< oooo + 1,5 0 (5x30 1 70
LAY, 0”0‘ 1,7 0 1 2

The expanded column method is used before moving on to the short multiplication method.

The place value counters are used to support the understanding of the method rather than supporting the calculation, as children will use
times table knowledge.




Year I+ - Multiplication

National Curriculum

v recall multiplication facts for multiplication tables up to 12 x 12

v use place value, known and derived facts to multiply mentally, including:
o multiplying by O and |
o multiplying together three numbers

v recognise and use factor pairs and commutativity in mental calculations

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

v 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

Vocabulary Sentence Stems

v’ inverse Inverse

v distributive law V' The inverse of ‘multiply’ is ‘divide .

v multiplying by O and | v The distributive law (number a) groups of (number b) is the same as (number ) groups

v multiplying by 10, 100 of (number b) plus (number d) groups of (number b).

12 groups of 6 is the same as 10 groups of 6 plus 2 groups of 6
V" The distributive law: (number) x (number) = (humber) x (humber) —/+ (number) x
(number)
The distributive law:
Ix §=/10x 8§—-/x 8
Ix8=10x8+/x8
Multiol 0

v Multiplying anything by O gives an answer of O as this is the same as no lots of anything.

Multiplying by |

v Multiplying anything by | gives the same number as this is the same as one lot of anything.

Multiplying by 10, 100
v When multiplying by 10, the digits move one place to the left.

v When multiplying by 100, the digits move two places to the left.
v When multiplying by (I0/ 100), the number is (I0/ 100) times bigger.




Multiply by ©

v 7o multiply by 6, | can multiply by 3 and double the answer-

Multiply 3-digit numbers by |-digit numbers

Hundreds Tens Ones

88 000000000 | 245 4 =980 :
00 (00D 0000 .

©0 (0000 3

@ 00-

Children use the short, formal written method.
Place value counters continue to support the understandmg of the written method.

Children are moved away from resources when multiplying larger numbers.




Year 5 - Multiplication

National Curriculum

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 (nonprime) numbers

establish. whether a. number up to 100 is prime and recall prime numbers up to |9

multiply numbers up to L digits by a one- or two-digit number using a formal written method, including long multiplication for two-digit numbers
multiply numbers mentally drawing upon known facts

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

recognise and use square numbers and cube numbers, and the notation for squared(®) and cubed ()

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

AN NI N N N N Y NN

solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals
s'LgrL

<

solve problems involving multiplication, including scaling by simple fractions and problems involving simple rates
Vocabulary Sentence Stems

Common multiples

common muitlples

composite numbers v Common mu.lt'Lples of given numbers are numbers that are in the times tables

multiplying by 10, 100 and 1000 of both numbers.

v" Common multiples of (number a) and (number b) are ...

AN N N N NN

square .
squared Common multiples of 2 and 5 are 10, 20, 30...

cube Composite numbers

cubed v" All numbers with more than two factors are composite numbers.

Prime numbers

v A prime number only has two factors, | and itself.

Multiolui 1 000

v’ When multiplying by 000, the digits move three places to the left.
V' When multiplying by /000, the number is [,000 times bigger-
Square number

v A square number is made when you multiply a number by itself.

V" (number) x (humber) = (product), so (product) is a square number-.

b x b =16 s0 16 is a square number.




Cube number

v" A cube number is made when you multiply a number by itself twice.
v" (number) x (humber) x (number) = (pr‘od.u,ct), S0 (prod.u,ct) is a cube number.

2x 2x 2 =28 so8isa cube number.

Multiply l-digit numbers by I-digit numbers

1826 x3=5478

° 3880 883
© ROQP OO0 29
© Ve pOO 00
oo (-]

1 8 2 6

b 3
5 4|7 8
2 1

Multiply 2-digit numbers by 2-digit numbers

22 x31=682

00 x |20 | 2

O O 30 | 600| 60

1120 | 2

@000
©0000
00000
®
@)

O O
OR®)

2 2

X 311
2 2

6 6 0

6 8 2

Multiply 3-digit numbers by 2-digit numbers

| 234x32=7488 |

x | 200 | 30 4
30 | 6000 | 900 | 120 Th H T O
2 | 400 | 60 8 5| 3| 4
x 32

4 3] 8

7,0 20

714 8|8

Place value counters are the best maanulatLve to

use o support understand.mg of the formal written
method.

It children are multiplying larger numbers and are
struggling with their times tables, encourage the
use of multiplication grids so children can focus on
the written method.

The grid method may be used to model
understanding, before moving on to the formal
written multiplication method.

Encoumge children to move towards the formal
written method, seeing links with the grid method.




Year 6 - Multiplication

National Curriculum

4 multiply multi-digit numbers up to L digits by a two-digit whole number using the formal written method of long multiplication
4 perform mental calculations, including with mixed operations and large numbers

v identify common factors, common multiples and prime numbers

v’ use their knowledge of the order of operations to carry out calculations involving the four operations

v’ solve problems involving multiplication

V' use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy
Vocabulary Sentence Stems

v’ indices (powers) Lowest common. multiple

v lowest cormmon multiple v" The smallest common multiple of any given numbers is called the lowest common multiple
v’ brackets (LCM).

v order of operations (bidmas) V" The LCM of (number) and (number) is (LCM).

The LCM of 3 and 6 is 6.
Indices (powers)
v Indices show how many times to multiply a number by itself.
v' For (number) squared, write (number)2. This is the same as (humber) x (number).
For 5 squared, write 5 This is the same as 5 x 5.
v For (number) cubed, it is the same as (number) x (humber) x (number). This can be read

as (number) to the power of 3.

For 5 cubed, it is the same as 5 x 5 x 5. This can be read as 5 to the power of 3
Bracket

v A bracket is used to tell us which part of an equation to do first according to BIDMAS.

BIDMAS

v" BDMAS tells us the order in which to complete a calculation. We do Brackets, Indices,
Division & Multiplication, Addition and Subtraction.




Multiply L—digt numbers by 2-digit numbers

2,739 x 28 = 76,692

-,

v

TTh  Th | H T O

Children should be confident in the formal written method.
If they are struggling with times tables, provide multiplication grids to support when they are focusing on the use of the method.

Consider where exchanged dLths are p[aced and make sure this is consistent.




National Curriculum

v solve one-step prob[ems anolvmg division, bg ca.lcu.lat'mg the answer using concrete obJ'ects, p'LctorLal representations and arrays with the support of the

teacher
Vocabulary Sentence Stems
v equal groups of Girouping
v’ equal lots of v One group of (number), two groups of (number), three groups of (number)...
v equal. sets of One group of 5, two groups of 5, three groups of 5,. ..
v grouping v’ Each (item) can hold (number/ item). (number/ item) will need (number/ item).
v share equally Each box can hold 2 cupcakes. 8 cupcakes will need b boxes.
v sharing V" There are (number) equal groups of (number). There are (number) altogether-.
V' share There are 6 equal groups of 2. There are 2 altogether-
V' half Sharing
v halves v" One for you, one for you, one for you,.. ..
v halvin V" (number/ item) have been shared equally into (humber) groups/ lots/sets.
v half ag much/ v Ihev;e are (number/ item) in each group/lot/set. OR each group/lot/set has (number/
v item) .
v Z:j;ysas N 15 toy cars have been shared equally into 3 groups. There are 5 toy cars in each group.
v row J OR Each group has 5 toy cars.
v column V" (number/ item) have not been shared equally between (number) groups/lots/ sets. There
v patterns are not equal groups/lots/sets of (item).

20 sweets have not been shared equally between 3 groups. There are not equal groups of
sweels.

v" Share (number) equally between (number) groups. Each group has (number).
Share I+ equally between 2 groups. Each group has /.

Array

v (number/ item) have been used to make this array. There are (number) rows of
(number/ item).

10 oranges have been used to make this array. There are 5 rows of 2 oranges.




V' fumber/ item) have been used to make this array. There are (number) columns of
(humber/ item) .

15 cookies have been used to make this array. There are 3 columns of 5 cookies.

Half
V' Half of (number) is (number).
Half of 10 is 5.
Solve [-step problems using multiplication Solve |-step problems using multiplication (grouping)
(Year | and 2) (Year | and 2)

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

PLLEE OOOOE

0000
Q0000 1

0000 JEIEIERE
00000

There are 20 apples altogether.
They are put in bags of 5.

How many bags are there?

@@ oo OO OO OO
O OO OO OO

Children solve problems by sharing amounts into equal groups. Children solve problems by grouping and counting the number of groups.

In Year |, children use concrete and pictorial representations to solve problems. Groupmg encourages children to count in multiples and links to repeated

They are not expected to record division formally. subtraction.




National Curriculum

v recall and use division facts for the 2, 5 and 10 mu.lt'Lpl'LcatLon tables, anlud'mg recognising odd and even numbers
v calculate mathematical statements for division within the multiplication tables and write them using the division (+) and equals (=) signs
v show that division of one number by another cannot be done in any order

v’ solve problems 'anolv'mg division, using materials, arrays, mpeated. addition, mental methods, and division facts, 'anlu.d'mg problems in context

ANANE VAN N YN N U N N N U N N N N N TR

Vocabulary

division
divide
divided by
divided into
repeated
subtraction
left over

one each, two

each, three each. ..

ten each

group in pairs,
thrrees. .. tens
multiple

division facts
commutative law
commutativity
calculation
equation

Sentence Stems

v" Division is not commutative — you cannot swap the numbers around in the
calculation/equation.

Grrouping

V" (umber a) can be put into groups of (number b). This is the same as (number a) being
divided into groups of (humber b), which equals (number c). This can be written as
(humber a) = (number b) = (humber ¢)
20 can be put into groups of . This is the same as 20 divided into groups of &, which
equals 5. This can be written as 20+ 4 = 5

V' (number a) divided by (number b) equals (number c) .

20 divided by % equals 5.

Sharing

V" (number a) can be shared equally between (number b) groups/lots/etc. This is the same as
(number a) shared into (number b) groups/lots/set, which equals (number c). This can be
written as (humber a) + (humber b) = (number c)
20 can be shared equally between & groups. This is the same as 20 shared into & groups,
which equals 5. This can be written as 20+ & = 5

(humber a) can be shared equally into (number b) groups/ lots/sets because

ANEAN

(number a) can be shared equally into (number b) groups because (number a) is

a multiple of (humber b).

20 can be shared equally into 2 groups because 20 is a multiple of 2.

V' (number a) cannot be shared into (number b) groups/lots/sets because there is/are
(number- ¢/ left over-

2/ cannot be shared equally into 2 groups because there is | left over.




Solve |-step problems using multiplication (sharing)
(Year | and 2)

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

e
'....N'()CX2¥)<>

00000
00000
|
00000
(O Y I O B e

‘20+5=4‘

Solve |-step problems using multiplication
(grouping)
(Year | and 2)

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

®®
o o o ©

O o/\0 O/\0 O/\0 O

00000
00000

0000

Divide 2-digits by |-digit

48+2=24 |

Children solve problems by sharing amounts into
equal groups.
In Year 2, children are introduced to the division

symbol.

Children solve problems by grouping and counting
the number of groups. Grouping encourages
children to count in multiples and links to repeated
subtraction.

When dividing larger numbers, children can use
manipulatives to allow them to partition into tens
and ones.

Base 1O can be used to share numbers into equ.al
groups.

Part-whole provide children with a clear written
method that matches the concrete representation.




National Curriculum

v recall and use division facts for the 3, b and 8 multiplication tables

v write and calculate mathematical statements for 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

v solve problems, including missing number problems, involving division, including positive integer scaling problems and correspondence problems in which n
ob jects are connected to m objects

Vocabulary Sentence Stems

v threes Using known. facts

v’ fours v | know that (humber a) + (number b) = (humber c) because (humber ¢) x (number b) =
v eights (humber a)

v’ product | know that 2% + 3 = 8 because 8§ x 3 = 2l

v remainder v (number a) + (humber b) = ?, this means ? x (number b) = (number a)

v' short division /2 + 8 =7 this means P’ x 8 = /2

v scaling (integer) I (number a) x (number b) = (number c), then (number c) tens <= (number b) = (number
v quarter al tens, so (number ¢ x 10) = (number b) = (number a x 10).

v third F8x /=56 then 56 tens + 7 = 8 tens, so 560 + /7 = 80.

v eighth V' If (number a) + (humber b) = (number c), then (number a) tens + (number b) =

(humber c) tens, so (number a x 10) + (number b) = (humber ¢ x 10)
FLO =+ b = 10 then 40 tens + & = 10 tens, so L:00 + & = /00
Divide by l+ and 3
v" To divide a number by L, | can half the number and half the answer.
v To find a quarter of something is the same as dividing by L.
v" To divide something by 8, | can halve, halve and halve again.
Remainder
V" (number a) is not in the (number b) times tables: when you divide (number a) by (number
b) there is a remainder of (humber c).
32 is not in the 3 times tables; when you divide 32 by 3 there is a remainder of 2.
Divide 2-digits by |-digit (sharing with exchange) Divide 2-digits by |-digit (sharing with remainders)




(Year 3 and L)
52+4=13 |
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52+4=13 | |

10 3
10+3=13

(Year 3 and L)
 53+4=13r1
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0000000 1

0 00000
Com 1313 |13 [ 13 |1
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© 0 00

| 53+4=13n|

Children can use place value counters to exchange one ten for ten ones.

Children should start with the equipment outside the place value grid before
sharing the tens and ones equally between the rows.

Children can use place value counters to exchange one ten for ten ones.

Starting with the equipment ouside the place value grid will highlight
remainders, as they will have been left outside the grid once the equal groups
have been made.

Flexible partitioning in a part-whole model supports this method.




National Curriculum

v recall division facts for multiplication tables up to 12 x |2
v use place value, known and derived facts to divide mentally, including:
o dividing by |
Vocabulary Sentence Stems

v’ inverse v The dividend is the number you are dividing.

v’ dividend v The divisor is the number you are dividing by.

v’ divisor V' The quotient is the answer to a division fact. (42 + 6 = 7, so the quotient is 7).

v quotient Factor/Factor pairs and multiples

v' divisible by V" (umber a) + (number b) = (humber c), so (number b) and (humber ¢) are factors of
v' dividing by 10, 100 (number a).

v’ factor L8+ 8 =06 s0 8 and 6 are factors of 1+8.

v’ factor pair V' The product of (number a) and (number b) is (number c), so (number a) and (number

b) are a factor pair of (number c)
The product of 6 and 8 is 48, so 6 and 8 are a factor pair of &8
V" (number a) is a multiple of both (number b) and (number c).

« 48 is a multiple of both & and 6

Inverse

v | know that (humber a) + (humber b) = (humber c) because (number b/c) x (number
c/b) = (number a).
[ know that 48 + 6 = 8 because 8§ x 6 = 4§

v When dividing by (IO or 100), the number is being split into (I0 or 100) equal parts. The
number is (IO or 100) times smaller.

v" When dividing by 10, we move the digits one place to the right.

v When dividing by 100, we move the digits two places to the right.

V" There are (number) tens in (number).
There are 10 tens in 100,

Divide by |




v Dividing anything by | gives the same number as this is just one group of anything.

Divide 3-digits by |-digit (sharing)

844+ 4=211 |

o gemegogee
. . o O

Hundreds |

©0 O
e O
0 O
0 O

Tens

|844 +4=21|

Divide 2-digits by |-digit (grouping)
52+4=13

s

Children can continue to use place value counters to share 3—dLth numbers
into equal groups.

Children should start with the equipment outside the place value grid before

sharing the hundreds, tens and ones equally between the rows. This method
can also help 1o highlight any remainders.

Flexible partitioning in a part-whole model supports this method.

When using the short division method, children use grouping. Starting with
the largest place value, they group by the divisor-.

Language is important here and children should consider ‘How may groups of
L tens can we make? and How many groups of L+ ones can we make?”

Remainders can also be seen as theg are left u,ngrou.ped.




National Curriculum

Ldent'ucg mu,[t'tples and factors, anlu.d.'mg ﬂndmg all factor pairs of a number, and common factors of two numbers
know and use the vocabulary of prime numbers, prime factors and composite (nonpere) numbers
establish whether a number up to 100 is prime and recall prime numbers up to |9

divide numbers mentally drawing upon known facts

DN NI N NN

divide numbers up to b digits by a one-digit number using the formal written method of short division and interpret remainders appropriately for the
context

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

recognise and. use square numbers and cube numbers, and the notation for squared (%) and cubed ()

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

ANENENEN

solve problems 'anolv'mg addition, subtraction, mu.ltLpl'Lcat'Lon and division and a combination of these, an[u,d.mg u.nderstandmg the meaning of the equ.a,ls
ngn

(\

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

Vocabulary Sentence Stems
v" common factors Divisible by

v prime V' (number a) is a multiple of (number b) This means that (number a) is divisible by
v’ prime factors (number b).

v composite numbers 108 is a multiple of 9. This means that 108 is divisible by 9

v dividing by 10, 100 and. 1,000 V" (number a) is divisible by (humber b) because (number b) x (number ¢) = (humber a)

108 is divisible by 9 because 9 x 12 = 108
Common factors
v The factors of (number a) are. ..
v The factors of (number b) are. ..
v" The common factors of (number a) and (number b) are. ..
The factors of 15 are | 3. 5, /5.
The factors of 2] are |, 3, / and 2/
The common factors of 15 and 2/ are | and 3.

Compostte numbers




v A composite number is not prime, it has more than two factors.

Dividi 1 000
v When dividing by 1,000, the digits move three places to the right.

v When dividing by 1,000, the number is 1,000 times smaller.

Divide 3-digits by |-digit (grouping)

856 +4=214 |

Hundreds

Tens

O0OC

~000®\\\

L om
00000000
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Divide digits by |-digit (grouping)

8,532+ 2= 4,266
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Children can continue to use grouping to support their understanding of short | Place value counters can be used to support this understanding.

division.

Place value counters can be used to support this understanding.

Children should be encouraged to move away from the concrete when
dividing numbers with multiple exchanges.




National Curriculum

v" divide numbers up to L d'Lg'Lts bg a two—d.'Lg'Lt whole number using the formal written method of [ong division, and interpret remainders as whole number
remainders, fractions, or by rounding, as appropriate for the context

<\

divide numbers up to b 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

identify common factors, common multiples and prime numbers

use their knowledge of the order of operations to carry out calculations involving the four operations

solve problems involving addition, subtraction, multiplication and division

DN NI NN

use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degme of accuracy
Vocabulary Sentence Stems

Highest common factor

v htghest common factor

v brackets v" The highest common factor (HCF) is the largest common factor of given numbers.
v order of operations (BDMAS) v The common factors of (number) and (number) are ... — the HCF is (number).
[he common factors of 16 and 20 are | 2 and &+ — the HCF is &.
Bracket
v A bracket is used 1o tell us which part of an equation to do first according to BDMAS.
BIDMAS

v" BIDMAS tells us the order in which to complete a calculation. We do Brackets, Indices,
Division & Multiplication, Addition and Subtraction.




Divide multi-digits by 2-digits

432:12=36 |

12

733515 =489 |

"\5‘30‘45‘60|?5|90|105|'\20|135|150|

Divide multi-digits by 2-digits (long division)
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Divide multi-digits by 2-digits (long division)
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When children begin to divide up to k-digits by 2-

dLths, written methods become the most accurate.

Children can write out their mu.ltLples to support
their calculations with larger remainders.

Children will also solve problems with remainders
where the quotient can be rounded as appropriate.

Children can also divide using long division.

Children can write out mu.ltlples to support their
calculations with Larger remainders where the
quotient can be rounded as appropriate.

When a remainder is left at the end of a
calculation, children can either leave it as a
remainder or convert it to a fraction. This will
depend on the context of the question.

Children can also answer questions where the
quotient needs to be rounded accordmg to the
context.
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