Fleet Primanschool
Calculation Policy

Our aims are to ensure consistency and progression in maths
teaching, and enjoyment and achievemeninathslearning
throughout the whole school.

Howwill we helpchildrento develop their understanding of calcuteon?

Children are introduced to the processes of calculation through practisalal,oral and mental activities. As
children begin to understand the undgihg ideas they develop wayswa$ualising andecording to support their
thinking and calculaon methods Theylearn to interpret and use the signs and symbols involattosing when
to use which methods

Over time children learn how to use models and images, such as empty number lines, to support their mental and
informal written methods of daulation. As children's mental methods are strengthened and refined, so too are
their informal written methods. These methods become more efficient and succinct and lead to efficient written
methods that can be used more generally.

By the end of Year éhildren are equipped with mental, written and calculator methods that they understand and
can use correctly. When faced with a calculation, children are able to decide which method is most appropriate
and have strategies to check its accuracy. At whatstagge in their learning, and whatever method is being used,
it must still be underpinned by a secure and appropriate knowledge of number facts, along with those mental
skills that are needed to carry out the process and judge if it was successful.

It isimportant to remember that written methods do not replace mental methods of calculation.
How to achieve consistency
It is imperative that...
1 There is a consistent set of images and models which are developed throughout the children's primary
years eg.

beaded number line-----marked number line------ empty number line

1 The vocabulary used to describe methods should be agreed by each teacher so the words used are the
same from one year to the next to avoid casion

1 There is agreement as to the development of written methods of calculation, to avoid abrupt (and to the
children, unexplained) changes in which are taught.

When children leavé&leet Primaryghey should
1 have a secure knowledge of number factsl@good understanding of the four operations;

1 beable to use this knowledge and understandingettimate their answeandcarry outmental
calculationgnvolving onedigit and twodigit numbers

1 make use of diagrams and informal notes to help recoepsiand part answers when using mental
methods that generate more information than can be kept in their heads;
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T have an efficient, reliable, compaatitten method of calculation for each operation thtitey can apply
with confidence when undertaking calations that they cannot carry out mentally;

Mental methods of calculation

Oral and mental work in mathematics is essential, particularly so in calculation. Early practical, oral and mental
work must lay the foundations by providing children with a gamderstanding of how the four operations build

on efficient counting strategies and a secure knowledge of place value and number facts. Later work must ensure
that children recognise how theperations relate to one anotheihe ability to calculate meatly forms the basis

of all methods of calculation and has to be maintained and refined. A good knowledge of numbers or a 'feel' for
numbers is the product of structured practice and repetition. It requires an understanding of number patterns

and relationdips developed through directed enquiry, use of models and images and the application of acquired
number knowledge and skills.

Secure mental calculation requires the ability to:
1 recall key number facts instantly;
71 use taught strategies to work out thelcalation;
1 understand how the rules and laws of arithmetic are used and applied.
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gehtions for Number facts
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Year 4

Year 5

=

Represent and use number bonds and related subtraction facts within 20

Add and subtract ondigit and two-digit numbers to 20, including O

Count on or back in ones, twos, fives and tens and use this knowledtpzit@ the multiples of 2, 5 and 1t the
tenth multiple

Recall the doubles of all numbers to at least 10

Recall and use addition and sudnttion facts to 20 fluently, and derive and use related facts up to 100
Understand that halving is the inverse of doubling and derive and recall doubles of all numbers to 20, and the
corresponding halves

Show that addition of 2 numbers can be done in arger (commutative) and subtraction of 1 number from
another cannot

Derive and recalhultiplication facts for the 2, 5 and 10 timetablesand the related division facts; recognise
multiples of 2, 5 and 10

Derive and recall all addition and subttian facts for each number to 20, sums and differences of multiples of 10
and number pairs that total 100

Add and subtract numbers with up to 3 digits, using formal written methods of columnar addition and subtraction
Derive and recaktnultiplication facts for the 2, 3, 4, 5, &nd 10 timestablesand the corresponding division facts;
recognise multiples of 2, 5 or 10 up to 1000

Use knowledge of addition and subtraction facts and place value to derive sums and differences of pairs of multiples
of 10, 100 or 1000

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

Identify the doubles of twaligit numbers; use these to calculate doubles of multiples of 10 and 100 anedke
corresponding halves

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

Derive and rech multiplication facts up to 12x 12, the correspondinglivision facts and multiples of numbers to 10

up to the tenth multiple

Identify pairs of fractions that total 1

Use knowledge of place value and addition and subtraction ofdigd numbers to derive sums and differences and
doubles and halves afecimals (e.g. 6.5 + 2.7, half of 5.6, double 0.34)

Recall quicky multiplication facts up to 12x 12 and use them to multiply pairs of multiples of 10 and 100; derive
quickly corresponding division facts.

Multiply numbers up to 4 digits by a @r 2- digit number using a formal written method, including long
multiplication for 2digit numbers

Divide numbers up] to 4 digits by adigit number using the formal written method of short division and interpret
remainders appropriately for the context

Identify pairs of factors of twedigit whole numbers and find common multiples (e.g. for 6 and 9)

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

Recognise and use square numbers and cube numbers, and the notations for squaredeahd c
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M Uuse knowledge of place value amdlltiplication factsto 12 x 120 derive related multiplication and division facts
involving decimalqe.g. 0.8 x 7, 4.8 + 6)
1 Use knowledge of multiplication facts to derive quickdyares of numberso 12x 12 and the corresponding
squares of multiples of 10
1 Recognise that prime numbers have only two factors and identify prime numbers less than 100; find the prime
factors of twadigit numbers
1 Multiply multi-digit numbers up to 4 digits by adigit whole number using the formal written method of long
multiplication
1 Divide numbers up to 4 digits by adBjit whole number using the formal written method of long division, and
interpret remainders as whole number remainders, fractions, or by rounding, as apgfor the context
1 Divide numbers up to 4 digits by adjit number using the formal written method of short division where
appropriate, interpreting remainders according to the context
1 Solve addition and subtraction mulitep problems in contexts, dieting which operations and methods to use and
why

Application of number bondsOl f Odzf I 6 S R2y Qi O2dzyi® 6wubT I' HA b OHD

Strategies for teaching number facts:
- Speed testSpeed testare carried out weekly (Fleet Faaiene in this order and repeated
regularly:
- 2,10,5,4,3,6,9,8and 7
- Roll the die & multiply

- Times table/ number bond tournament (all children on the list going one on one to move up or down the
league table each day)

- Clap and chant

- Ping pong

- Using a 100 square or counting stickétearse and order multiples
- Factor bugs (finding factors of a number drawn as legs on a bug)
- Number properties guessing games

- Snap games

Fundamental to all these calculations----Place Value (cycle):
All about positioning; number lines, counters,ienes

Number tracks

Landmarked

Empty
Different orientation
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The aim is that by the end of Key Stage 2, the great majority of children should be able to use an efficient written
method for each operation with comfence and understanding. Being able to use these written methods gives
children an efficient set of tools they can use when they are unable to carry out the calculation in their heads or
do not have access to a calculator. We want children to know that ltla@e such a reliable, written method to

which they can turn when the need arises.

Progression through Calculations

Up to Year 3, the emphasis should be on children working mentally. Once written methods are introduced,
mental skills must be kept shahy continuing to develop and apply them with appropriate examples.

When do children need to start recording?
It is important to encourage children to look first at the problem and then get them to decidhe most
efficient method to use; pictures, meatal calcuation with or without jottings, oistructured recording

Reception | Yearl | Year2 | Year3 | Year4 | Year5 | Year6
Making a record of a calculation >
Jotting to support a new mental strategy R
(but ditching jotting when secure in that strategy) i
| Explaining a mental strategy >
Developing written —_—>
methods

What about children at different stages of attainment?

In many classes, children will be at different stages in their move towards efficiency. This process should not be
rushed; children shodlbe moved on when they are readyhat is why it is so crucial for us to be familiar with all
stages of calculation.

| 26 OFYy OKAfRNBYQa NBFIRAYySaa F2NI gNAGGSY OF f OdzA I (A
Judgements will need to be made as to whether pupils possess suffifidrease skills to progress. Different
prerequisite skills are needed for each operation.

A short list of criteria for readiness for written methods of addition and subtraction would include:
Do children know addition and subtraction facts to 20?

Do they understand place value and can they partition numbers into hundreds, teneraes2

Do they use and apply the commutative and associative laws of addition?

Can they add at least threedigit numbers mentally?

Can they add and subtract any pair edigit numbers mentally?

Can they explain their mental strategies orally and record them using informal jottings?

= =4 -8 —a -8 -9

A short list of criteria for readiness for written methods for multiplication and division are:
Do the children know the 2, 3, 4, 5 and 10 timaslés and corresponding division facts?

Do they know the result of multiplying by 0 or 1?

Do they understand place value?

Do they understand 0 as a place holder?

Can they multiply 2 and 3 digits mentally by 10 and 100?

Can they use their knowledge of diket multiplication tables to approximate?

Can they find products using multiples of 10?

Do they use the commutative and associative laws of multiplication?

Can they halve and doubledigit numbers mentally?
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\Tf Can they explain their mental strategies orally and record them using informal jottings?

THE FOLLOWING ARENEJARDS THAT WE EXPEHE MAJORITY GHDOREN TO ACHIEVE.

By the end of year 6, children wihave a range of calculation methods, mental and written. Selection
will depend upon the numbers involved.

Children should be encouraged to
- consider if a mental calculation would be appropriate before using written methods.
- approximate their answers bfre calculating.
- check their answers after calculation using an appropriate strategy.

CALCULATION PROGRESSWADDITION

[Sum Plus Altogether Total 1

Mental CalculationStrategiesfor Addition
These are aelectionof mental calculation strategies which should cone to be practiced and used in
lessons right up to year 6.

Mental recall of number bonds
6+ 4 =10 A +3=10
25+ 75400 19 +A =20

Using number bonds to add many numbers
5+2+8+9+tombine 9 and 1, 8 and 2 to see the answer is 25

Use near doubles
6+7=double6+1=13

Addition using partitioningand recombining
34+45=(30+40)+ (4 +5)=79

Counting onor back in repeated steps of 1, 10, 100, 1000
86 + 57 = 143 (by counting on in tens and then in ones)
460- 300 = 160 (bgounting back in hundreds)
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AdEffthe nearest multiple of 10, 100 and 1000 and adjust
24 +19=24+201 =43
458 + 71 =458 + 70 + 1 = 529

Use the relationship between addition and subtraction
36 +19=55 19 + 36 =55
55¢19=36 55¢36 =19

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REP
WRITTEN METHODS.

Addition ¢ Written Calculation, Models & Images

Nursery & Reception

Children are taught to recognise numerald@ (Nursery) 0 (Reception). Theyden that number
names are numerals.

Children countfromMn > dzy RSNREGIF YRAY3I (GKI G n Aa Wy2GKAY:
number from 1 to 10.

They know that * * * = 3, moving or pointing to objects counted as they count. Emphasising the last
number (cardinal number) to show that they count the objects and the last one is how many there
are. If you move objects around, there are still 3. If you spread them out, there are still 3.

OYLIKIaAasS I a | aeayvyozf 27F SoHfaQmdO3 KANI SIAdK o6t
that children learn.

Follow this with using the inequality symbols to compare two quantities.

Children are able to give you a number of objects from a bigger group eg. give you 8 from a pile of
20.

They can count wit help to 20, observing number relationships and patterns in the environment.

They are able to combine two groups of objects to make a given total of objects

Someteachingstrategies includeusing flash cards atarpet times, lining up numbers, usidigplay to
support recognition of numerals, counting incorporated into play/practical situations, using counting
songs, usingNumiconwhich children to visualise number, add and subtract. It is also useful for number
bonds. It is not about counting, buating a mental image of a number so children know instantly what
2 or 5 looks like.
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7=4+3 7=3+4 7-3=

6+4
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9+1

Ten Frames (within 10)

Benefits

Number shapes can be useful to support children to
subitise numbers as well as explore aggregation,
partitioning and number bonds.

When adding numbers, children can see how the parts
come together making a whaole. As children use number
shapes more often, they can start to subitise the total due
to their familiarity with the shape of each number.

When subtracting numbers, children can start with the
whole and then place one of the parts on top of the
whole to see what part is missing. Again, children will
start to be able to subitise the part that is missing due to
their familiarity with the shapes.

Children can also work systematically to find number
bonds. As they increase one number by 1, they can see
that the other number decreases by 1 to find all the
possible number bonds for a number.

Oe
@

4+3=7 4isapart
3+4=7 3is a part.

7—=3=4  7isthewhole.

7-4=3

M
=
%]

-

Q@
oe

Then Now

!q. ,QFM!.

Benefits

When adding and subtracting within 10, the ten frame
can support children to understand the different
structures of addition and subtraction.

Using the language of parts and wholes represented by
objects on the ten frame introduces children to
aggregation and partitioning.

Aggregation is a form of addition where parts are
combined together to make a whole. Partitioning is a
form of subtraction where the whole is split into parts.
Using these structures, the ten frame can enable children
to find all the number bonds for a number.

Children can also use ten frames to look at augmentation
(increasing a number) and take-away (decreasing a
number). This can be introduced through a first, then,
now structure which shows the change in the number in
the ‘then’ stage. This can be put into a story structure to
help children understand the change e.g. First, there were
7 cars. Then, 3 cars left. Now, there are 4 cars.
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Benefits

Labelled number lines support children in their
understanding of addition and subtraction as
augmentation and reduction.

Children can start by counting on or back in ones, up or
down the number line. This skill links directly to the use
of the number track.

Progressing further, children can add numbers by
jumping to the nearest 10 and then jumping to the total.
This links to the making 10 method which can also be
supported by ten frames. The smaller number is
partitioned to support children to make a number bond
to 10 and to then add on the remaining part.

5+3=8
Children can subtract numbers by firstly jumping to the
(Y“ nearest 10. Again, this can be supported by ten frames so
: : I I I T 1 1 1 I { > children can see how they partition the smaller number
0O 1 2 3 4L 5 6 7 8 9 10 into the two separate jumps.
Year 1
Skill: Add 1-digit numbers within 10 Year: 1
— When adding
B} children can explore
&= > S 7 ? both aggregation and
{ \!-_-./I I\\L_ . f{\ ' ; : . augmentation.
{f"; N _3“\ T - The part-whole
SN 4 3 rnodel, discrete and
] 7 . continuous bar
| 441+ 3=7 , maodel, number

shapes and ten frame
SUppOon aggregation

The combination bar
O -9 ' — model, ten frame,
bead string and
number track all
Lif2]s]@s]e[@[e]o]w] |suppor
augmentation.

oe|
[
o
o
O
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Skill: Add 1 and 2-digit numbers to 20

Year: 1/2

fﬁ“
1l

When adding one-
digit numbers that
cross 10, it is
impaortant to highlight
the importance of ten
ones equalling one
ten. In Year 1, this is
only done just by
counting on. From
Year 2, use different
manipulatives can be
used to represent this
exchange alongside
number lines to

a W
— S— support children in

E:]]f_%Bi]E B:’}ﬁﬁ% understanding how to

Slolooo ol B*7= | partition their jumps.

Q0 [ 11 2! 5

Year 2
Skill: Add three 1-digit numbers Year: 2

When adding three 1-
digit numbers,

=

7+6+3=16

7+6+3=16
[ [ (o)

](w]

=] |

10

|
]

- 16

children should be
encouraged to look
for nurnber bonds 1o
10 or doubles to add
the numbers maore
efficiently.

This supports
children in their
understanding of
Commutativity.

Manipulatives that
highlight number
bonds 1o 10 are
effective when adding
three 1-digit numbers.
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Skill: Add 1-digit and 2-digit numbers to 100

Year: 2/3

©

1
35 36 3T 38 37 WO W W2 43

When adding single
digits to a two-digjt
number, children
should be

e + 2 + 3 encouraged to count
Y N on from the larger
o 38 A0 43 number.
! . They should also
38 384+ 5=43 \‘ apply their knowledge
of number bonds 1o
1|2 |34 |65|6|7F|8]2|ID .
T |.i.11l| i5 ¥ | 17|18 11:1 20 &dd more 'Efﬁ'l:lentl._'r'
B oaf A nan . 21|22 | 23|24 25 (2] 27 | 28| 2o | 50 eg8+5=13s038
..-I :" :Ir 1l [ I i | 52|58 w5 A [l + 5 =43
™ s P | 11 J 1 2| 55 5 | 55 58 A5
L - '3!-" " ! 4 -‘ ':E:'ﬂ{: I A1 | 42 [ anl | 45 |46 | 47 | a8 | 48| 50
W At fffy Wl ” J hi: M ::” f:u rl Hundred squares and
- Tﬁf: ’T.f: 7 L 7174 |75 =-r- fl? va; ?-1 Ba SIraws can support
g1 ez o324 o5 |en] a7 [ma ) 2m| 0 children to find the
o0 | G [ o) [ an | | ar | ae || number bond to 10,
Skill: Add two 2-digit numbers to 100 Year: 2/3
+2 2 Children can use a
@ O Yy T blank number line
= a0 &1 and other
g A R o . representations to
im fm im0 fiH A A .
@ i om0 vl g count on to find the
- =y o sl total. Encourage them
, i | _’;'r-':i :-'I,!f: :'I.::' to jump to multiples
i ol shl s ) of 10 to become
- more efficient.

38 23 38+ 23=61 w From Year 3,
encourage children to
use the formal
colurmmn method when

Tens Cines 38 calculating alongside
I I l + 23 straws, base 10 or
‘ place value counters.
l I b1 As numbers become
~ 1
e larger, straws become

less efficient

Pagellof 39

Qo

¥

\



X

G

Year: 3

265

164

265

Tod

=

b

265 + 164 = 429 |

Base 10 and place
value counters are
the most effective
manipulatives when

| adding numbers with

up to 3 digits.

Ensure children write
out their calculation

alongside any
CONCrete resources so

they can see the links

| 1,378 + 2,148 = 3526 |

Thousands | Hundreds Tens Ones Thousands | Hundreds
e P )

@ B ) [0 Bm

I 1
' oo =] DQDG
\J. I"'-_lrlr_ll u ___.""x I_ ff GGDG
[ L | : =
B s

. | 265 Pondreds | Ters 1 Ones to the written column
| °0 [0057)[0000 | | methos
+ 164 O 0 .
. “"I“ o 4129 o L0000/ (@000 | | Plain counters on a
. e Efr/ o place value grid can
e also be used to
support leaming.
Year 4
Skill: Add numbers with up to 4 digits Year: 4
? Base 10 and place
1378 value counters are
@ 2138 1578 the most effective
o +2/14 B_ manipulatives when
YN | [ I o i
[ 11 p g‘ N
| 13 |

Ensure children write
out their calculation
alongside any
COnCrete resources so
they can see the links
ta the written colurnn
rmethod.

Plain counters on a
place value grid can
also be used 1o
support leaming.
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Skill: Add with up to 3 decimal places Year: 5

? Place value counters
) i and plain counters on
@ @ 265 > 41 365 a place value grid are
- ' + 241 the most effective
manipulatives when

| 365 6.06 adding decimals with
-7 . 1,2 and then 3

241 decimal places.
| 3651+ 241=6.06 J Ensure children have
. experience of adding
3 ) ' | decimals with a
. e Ll = ————— variety of decimal
0@@ ";_.“f:}_?‘;'-;ﬂ 88@ *oe ‘:: ::' places. This includes
SNENE) _ | _ putting this into
Q0 |[==@ @ o0 008 O context when adding
o) P/’ money and other
O- < measures.
Skill: Add numbers with mare than 4 digits Year: 5/6

¥ Place value counters

or plain counters on a
| 104 328 RN _
place value grid are

the most effective

104,328 || | concrete resources
- 7 | when adding

104,528 | 61,731 numbers with more
| than 4 digits.

i~ =

104,328 + 61,731 = 166,059

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

Minus Takeaway Less Reduce Find the difference

Mental CalculationStrategies forSubtraction
These are aelectionof mental calculation strategies:

Mental recall of addition and subtraction facts
10-6=4 17-A =11
20-17=3 10-A =2

Find a small difference by counting up
82¢79=3

Counting on or backn repeated steps of 1, 10, 100, 1000
86-52 = 34 (by counting back in tens and then in ones)
460- 300 = 160 (by counting back in hundreds)

Subtract the nearest multiple of 10, 100 and 1000 and adjust
24-19=2420+1=5
458-71 =458 70-1 =387

Use the relationship between addition and subtraction
36 +19 =55 19 + 36 =55
55¢ 19 =36 55¢36 =19

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED. THEY ARE NOT REP
WRITTEN METHODS.
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Nursery & Reception

Children are able to understand the concept aking away from a group of objedtsy’ R
202S0Gao ¢KSe

GAEE GFE1 | o2dd

Kl G

Wi SaakVY2NBQ

Children will join in with@unting backn 1s eg. rocket launcind maths songs

0/00ee

1less than 5 is _4

Year 1

Sing and act out the rhyme
Five Currant Buns together as a class.
Pick § children to buy the buns,

Model the 1 less pattern using a five
frame and counters,

Skill: Subtract 1-digit numbers within 10

Year: 1

First T

WP
[EERELERGER

Part-whole models,
bar models, ten
frames and number

shapes support
partitioning.

Ten frames, number
tracks, single bar
rmodels and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.
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Skill: Subtract 1 and 2-digit numbers to 20

Year:1/2

il
)

14—6=

8|

IYTYT
(_;n n|

A T
|1=. hq} 15 |16 | 7

'R|1:I|:-I'EI

eeeee
LI X

[I0303000]
OIS

L.'.H;.L’PH!P

||

aat

I o

Iﬁ--,— 6=8

In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond 1o
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.

Skill: Subtract 1and 2-digit numbers to 100

Year: 2/3

+ 2 + 30 + 5
(N~ ™
28 30 =0 B5

i O
Sl
B0 S AR A%

AL

28

#iH
i Wi e e
“

11177 SRO

LYy

Ones
o 0000

30660

Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 ar
place value counters.
Az numbers become
larger, straws become
less efficient.
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Skill: Subtract numbers with up to 3 digits

Year: 3

435 | 435

273 ? R

435-273-162

Tens Oines 54}-55 Hundrads Teng Cinex
1 162 \Jooogz
” it Ty

Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
ot their calculation
alongside any
CONCrete resources so
they can see the links
ta the written colurnn
rmethod.

Plain counters on a
place value grid can
also be used to
support leaming.

Year: 4

Year4
Skill: Subtract numbers with up to 4 digits
"!a%i’ 4357
L 3
| 2738 | 7 4357
— 2735
® O = =
- 4,357 — 2,735 =1,622
Thousands | Hundreds | Tens Orves | Thousands | Mundreds |  Tens v
il 74 ::: [t 257 ==mz==-= 0077/9080
el 220
el [ 1 >
=

Base 10 and place
value counters are
the most effective
manipulatives when
subtracting numbers
with up to 4 digits.

Ensure children write
out their calculation
alongside any
CONCTete resources so
they can see the links

to the written colurmin
rmethod.

Plain counters on a
place value grid can
also be used 10
support leaming.
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Skill: Subtract with up to 3 decimal places

Year: 5/6

543 .
[ - 543
27 2 57
@ | 543 2.05
| 27k o
543 _-27=273 J
Ores @ Tantha Hundredts | i + Tenitn | trdetta |
(o) a ) ..' .." .“
00000000 | S e

W i W i Y
an | aa ] e | w
ot N N R
' - R T R

Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1, 2 and then 3
decimal places.

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

Year: 5/6

23430

182,500 7

204382 |

| 182,50 +

2

| 294,382 — 182,501 = 11,881 |

HTh | TTh Th H T
- --ﬂ#ﬁﬂﬂﬂ['}"m— 0 2 T2 [or]'s | o
2528 ge9c3 R s

sﬁﬁ

Place value counters
or plain counters on a
place value grid are
the most effective
Concrate resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged 1o work
in the abstract, using
column method to
subtract larger
numbers efficiently.
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Glossary

Addend - A number to be added to anather.

Aggregation - combining two or more guantities or
measures 1o find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative — nurnbers can be added in any order.

Complement - in addition, a number and its
complernent make & total eg. 300 is the
complernent to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange — Change a number or expression for
another of an equal value.

i

\

X

Minuend - A quantity or number from which anaother
is subtracted.

Partitioning — Splitting 2 number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the nurnber of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sumn found by addition.
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CALCULATION PROGRESSION
FOR MULTIPLICATION

Times Lots of...  Product Double Groups of...
Multiple Repeated addition Array

Mental Calculation Strategies for Multiplication
Theseare aselectionof mental calculation strategies:

1 Doubling and halving; this is really important!!!!!!!!l Children need to know doubles from §,
9 by heart and related halves. They must also be taught how to relate these to doubling
multiples of 10 andhen to partition and double 2 and 3 digit numbers.

1 Applying the knowledge of doubles and halves to known facts.
1 e.g.8x4isdouble4x4
i Using multiplication facts

Tables should be taught everyday frtime last term of year bnwards, either as paof the mental oral
starter or other times as appropriate within the daarticularly using the times table tournameand
chanting through transitions.

Yearl-2 2 times table
10 times table
5 times table

Year 3 2 times table
10 times table
5 times table
4 times table
3 times table
6 times table

Year 4 Derive and recalllamultiplication facts up to 12 x 12

Years 5 & 6 Derive and recall quicklylanultiplication facts up to 12x 12

Using and applyinglivision facts
Children should be able to utilise their tables knowledge to derive other facts.
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"G @know 3 x 7 = 21, what else do | know?
30x7 210,300 x 7 =2100, 3000 x 7=21000,0.3x 7 =2.1etc

Use closely related facts already known
13x11=(13x10)+ (13 x 1)

=130 + 13

=143

Multiply by 10 or 100
Knowthat the effect of multiplying by 10 is a shift in the digits one place to the left.
Knowthat the effect of multiplying by 100 is a shift in the digits two places to the left

Partition
23x4=(20x4) + (3 x4)
=80+ 12

=92

Use of factors
8x12=8x4x3

Find prime factors and knoprime and composite numbers.
Understand and identify shared factors.

MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TIHBE ABEINOT REPLACED BY
WRITTEN METHODS.

Multiplication ¢ Written Calculation, Models & Images

Nursery & Reception

Children will experience equal groups of objects, creating patterns and sorting abjaetg will work
on practical problem solving actties involving equal sets or groupad sharing
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Skill: Solve 1-step problems using multiplication Year:1/2

Children represent

multiplication as

repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial

One bag holds 5 apples. J representations to

5 solve problems. They
How many apples do 4 bags hold? are not expected to

record multiplication
© 0\/© o\/o o\/0 o .
o ° ® o formally.
0O o/\C O/\O0 O/\O O _

In Year 2, children are

00000 _ introduced to the
Q0000 SFS+S+05=20 multiplication symbol.

00000 4%x5=20
Q0000 5% 4 =20

eooee
CIOOIOO

00009
OOOO0

Skill: 2 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to

|.D|.DD support. Notice how
|.D|.DI. all the numbers are

even and there is a
pattern in the ones.

Use different models
to develop fluency.
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Skill: 5 times table

Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the five times table,
using concrete
manipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd, even, odd,
even pattern.

Year: 2

11—t
© 10 20 30 40 50 60 70 80 90 100
1123456789/
MmMl12|1a(14 1516|1718 19@
21|22 (23| 24|25 |26 | 27| 28| 293D
31|32(33|34|35 36|37 |38|39|@)
41| 42| 43| 44|25 |46 | 47| 48|49 |ED
51|52 53 |54|55|56 | 5758|5960
61|62 |63 64|65 |66 67|68 |69 (7D
7| 72|73 |74 |75 (76| 77 | 78| 79 €D
81|82 |83|84 |65 |86 | 87|88 89 (@
91|02 |93|04| 05|06 |07 |08 0|0

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always
0, and the tens
increase by 1ten
each time.
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Skill: 3 times table

Year: 3

L] 00066

1[2|@]4]5|®]7]8|©®)|10
i |@| 13|14 || 15| 7 [@®)] 19 | 20
@D)| 22 | 25 |@D)| 25 | 26 |@)| 28 | 29 |GD
31|32 |3 34|35 |G9)| 37|38 | 39| 40
41| 42|43 a4 |45 |26 | 47 | 48 |49 |50
3 6 9 12

—220—A—AD—AOO-CO0—

l | | |

1 1 1
L L
0O 3 6 9 12

| |
15 18 21 24 27 30

Vv

————1—
33 36

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.

Skill: 4 times table

Year: 3

12 |3|@|58]|7 9|10
i |@|13]14 |15 |@)| 7 | 18192
21|22 23|@d)| 25|26 | 27 |@9)| 29 | 20
31 |G| 33 | 34|35 |G9)| 37 38 [ 39 |@
41|42 43|@d| 45 | 46 | 47 (@] 49| 50
4 8 12 16 20
4 8 12 16
24 28 32 36 40
44 48 52 56 60
| | | | | | | | | | | | | N
| | I | | I | I | I | I | P
O L4 8 12 16 20 24 28 32 36 4O L4 48

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.
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Skill: 8 times table

Year: 3

11213 |4 |15 (1917|1819

20

21|22 |23 |@4)|25|26| 27| 28|20

30

31|(G2)| 33|34 35|36 | 37| 38| 39

41| 42|43 |44 25| 26 | 47 |@d| 49

50

51|52 53|54 |55|59|57 | 58|50

60

61 |62 | 63 |ED)| 65|66 | 67 | 68|69

70

7 |@| 73|74 |75 |76 |77 | 78| 70

@

81|82|85(84|85|86|67 (88|89

90

100

48 56 64 72 80

[ I
1 1 U
O 8 16 2 32 4O 48 56 64 72 80 838 96

N
4

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

Years 3 & 4

Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4

-
‘++ T2 0 (Bx4)
.

+ 1.5 0 (5x30)

H T O 560/0000

3 4 0000000

000{0000

1.7 0 0000000
o alebl’

Informal methods
and the expanded
method are used in
Year 3 before moving
on to the short
multiplication method
in Year 4.

Place value counters
should be used to
support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.
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Skill: 6 times table

Year: 4

12345@?8910

1 |(2)| 13 |14 |15 |16 | 17 |(@8)| 19 | 20

21|22 |23|@3| 25|26 | 27 | 28| 29|30

41 ((@D)| 43| 44 | 45 | 46| 47 |@3)| 49 | 50

51|52 |53 |62 55|56 | 57 | 58 | 59 €D

6 12 18 24 30 61|62 |63 |64|65|66|67|68|69|70

|72 (73|74 |75 (76|77 | 78| 79|80

36 42 48 54 60 81|82 |83|84|85|86|87|88]89 |90

66 72 78 84 90 91|92 |93|94|95|96|a7|98]|a0 |00

A s 0 OO 00000 O

LN
|
18 2% 30 36 42 48 54 60 66 72

'

1 1
[
0 6 12

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the six times table,
using manipulatives
to support. Make links
to the 3 times table,
seeing how each
multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

Skill: 9 times table

Year: 4

123456?8@10

m el o) 7 O
21 (22|23 |24 | 25|26 |@)| 282930

3132|3334 (35|39 37 | 383940

41|42 | 43| 44 [@5)] 46 | 47 | 48 | 49| 50

9 18 27 36 45 51|52 |53 55 |56 | 57 |58 [ 59 | 60

54 63 72 81 90 61 | 62 64| 65|66|67|68|69|70

7 |@)| 73|74 |75 |76 | 77|78 | 79 | 80

@D| 82|83 |84 |85|86 |87 | 88|89 @)

91 92|93 |04 | 95|96 |97 |98 |@)|100

—2A2RAR—CCCOOCCO0—O0AAR—

| | ] ] | | ] | | ]
| | | | I | | | | |

|
|
18 27 36 45 54 63 72 81 90 99 108

A\

-
| |
o 9

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.
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Skill: 7 times table Year: 4
T213]<]5]s|@] s 0 Encourage daily
1|12 |13 15|16 |17 [ 18] 19|20 counting in mujtiples
20 [ ] ® both forwards and
m.& a. @|22|23]24|25)26| 7 @) 29 3 backwards, supported
3132|3334 |(9)| 36| 37| 38]39]40 by a nurmber line or a
a1 43 | 24 | 45 | 46 | 47 | 48 |@9)| 50 hundred square
7 14 21 28 35 51|52 |53|54|55|59| 57 | 58|59 | 60 The seven times
42 49 56 63 70 l 64) 65| 66| 67| 68| 69 @ table can be trickier
7| 72|73 |74 75|76 |@)| 78 [ 79 | 80 1o learn due to the
81 82|83 |@)| 85|86 |87 88|89 |90 lack of obvious
92|93 | 94| 95|96 |97 (@9 99 100 pattern in the

numbers, however
they already know
several facts due to
commutativity.
Children can still see

———+—+—+ F+—+—++— the odd, even pattern
O 7 14 21 28 35 42 49 56 63 70 77 84 in the multiples using
number shapes to
support.
Skill: 11 times table Year: 4
1 | 22| 33| 44 | 55 | 66 A N R N R R Encograg?da”y.
@ 121153114115 |16 17181920 COUntlng In mUltlplES
77 88 99 [ 10 [121 [ 132 21|@)|23 | 24| 25| 26 | 27 | 28 | 28| 30 both forwards _and
31(32|@3)| 34 (35|36 |37|38]39]40 backwards. Thlslcan
Oo Oo Oo 41|42 |43 45|46 | 47 | 48 |49 |50 be SLleppcl).rted using a
Oo Oo 51| 52|53 |54 |65)| 56|57 | 58|59 |60 Eunli e; neora
61 |62 | 63|64 |65|@0]| 67| 68|69 |70 uncread square.
nl|72|73|7|75| % 78| 79 | 80
Oo @ Look for patterns in
81|82|e3|84|65|86 |87 (83|89 |90 .
oo the eleven times
O1|92[93]%4]95]%6|97]°8 table, using concrete
manipulatives to
a : = support. Notice the
® B () B () pattern in the tens
® @ [ and ones using the
® hundred square to
| | | | | | | | | | | | | N
T+ttt 112> |support Also
0O M 22 33 44 55 66 77 88 99 110 121 152 consider the pattern

after crossing 100
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Skill: 12 times table Year: 4
T2T3T21slel-18l59]w0 Encourage daily
121 24 | 56 | 48 | 60 1 (@[ 1314 |15]16 |17 |18 [19]20 Countingcijnbmultiples,
2112223 25|26 (2728|2930 Supporte. ya
A M Tl W 31| 32|33 |34 |35 |@D| 37 |38 | 39 [40 number line or a
132 1 144 4142|4344 | 45|46 |47 49|50 hundred square. _
51| 52|53 | 5455|5657 | 58|59 (€D Look for patterns in
Ow O“ Ooo 61|62 |63 |64|65|66|67|68|69(70 the 12 times table,
using manipulatives
Ow Ooo 7 |@)| 73|74 | 75| 78| 77 |78 | 79 |80 to support, Make links
OO0 ozzlzlelzlolel | et imes e
seeing how each
multiple is double the
el sixes. Notice the
B a| e| ne .
a BE E an BE E E pattern in the ones
aa el within each group of
five multiples. The
—+—t—+—+—+—+—+—t+—+—t+—+t+— hundred square can
0 12 24 36 48 60 72 84 96 108 120 132 Tl supportin
highlighting this
C pattern.
Skill: Multiply 3-digit numbers by 1-digit numbers Year: 4
Hundreds s [N When moving to 3-
.. el — wltlo digit by 1-digit
S multiplication,
i i P - 214|5 encourage children to
i » 4 move towards the
. . ‘;%—;g” esuen short, formal written
P 9 8 0 method.
. . s B 1 2 Base 10 and place
—E value counters
- 245 x 4 =980 continue to support
the understanding of
Hundreds Tens Ones the written method.

0O
Q0O
Q0O
QO
o

Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.
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Year: 5

When multiplying 4-
digit numbers, place
value counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and

ThiH | T/|O struggling with their
1.8 26 times tables,
encourage the use of

x 3 multiplication grids so
5|4l 7 8 children can focus on
; the use of the written
2 methad.
Skill: Multiply 2-digit numbers by 2-digit numbers Year: 5

When multiplying a

20 2 O O o o multi-digit number by
2-digits, use the area

@ @ O O model to help

@ @ O O children understand

the size of the
numbers they are

© 0O
o o using. This links to

@ 000

8 OTrIry Ty Ty | X

30 finding the area of a
rectangle by finding
H T O the space covered by
X | 20 2 > | 2 the Base 10.
The grid method
o 30 |600| 60 X 3 matches the area
1 20 ) > | - model as an initial
written method
6 60 before moving on to
the formal written
| 22x31=682 | ° 1o 12 ]| ruptcaton
method.
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Skill: Multiply 3-digit numbers by 2-digit numbers

[l

Year: 5

©0 0000000 .-

Children can continue
to use the area model

0 when multiplying 3-
digits by 2-digite,
O @ @ @ @ @ OOOO 21314 Pllilctz v};lie cliltiters
O @ @ o @ @ OOOO X 32 become more
- b
OO® OO0 OO0 | [+15]2]| |aaceidcanvevees
o Q o Q O O oooo 1: 1:) z z :]?Jg%r;l:iht the size of
o e @ O Q O ooo Children should now
move towards the
x | 200 | 30 4 :;?Wildwgléz:g the
30 6,000 | 900 120 links with the grid
23axs2=7ass | L2 |0l [ e ||
- 0y
Skill: Multiply 4-digit numbers by 2-digit numbers Year: 5/6

TTh | Th H T 0]

2,739 % 28 = 76,692

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make
sure this is consistent.
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CALCULATION PROGRESSMRIDIVISION

@

[Share group lots of split divide into }

Mental Calculation Strategies for Bision
These are aelectionof mental calculation strategies:
Doubling and halving
Knowing that halving is dividing by 2

Deriving and recalling division facts

Tables should be taught everyday from the last term of year 1 onwards, either as part of thetah
oral starter or other times as appropriate within the day, particularly using the times table
tournamentl YR a1 Ay 3 ljdzSadAz2ya &adzOK Fa WgKIG gAatft 0

Year 12 2 times table
10 times table
5 times table

Year 3 2 times table

10 times table

5 times table

4 times table

3 times table

6 times table
Year 4 Derive and recall divisi facts for all tables up to 12 x 12
Year5& 6 Derive and recall quickly divasi facts for all tables up to 12 x 12
Using and applying division facts
Children should be able to utilise their tables knowledge to derive other facts.
e.g. If  know 3 x 7 = 21, what else do | know?
30x7=210,300x 7=2100,3000x7=21000,0.3x7=2.1etc
Dividing by 10 or 100

Knowing that the effect of dividing by 10 is a shift in the digits one place to the right.
Knowing that the effect of dividing by 100 is a shift in the digits two places to the right.
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Use of factors
378 + 21 378 +3=126 378+21=18
126 +7=8

Use related facts
Giventhat 1.4x1.1=1.54
What is 1.54 - 1.4,0r 1.54 +1.1?

Division¢ Written Calculation, Models & Images
Focus on inverse for ages. Need to know number facts. Repeated subtraction in the same way as
repeated addition.
When te&hing times tables include all division facts i.e all fact families.
Short divigon using place value count¥X ®r F F FFFF! 81 DINBGK bSifSe

(where you bring dowrthe digits)

Nursery & Reception
Children will begin to share items and count how many they have if objects are sfimdwill start to
dzy RSNAR Gl YR GKS GSN¥Ya WINRdzLJAQ YR WakKlI NBQO®

Years 1 & 2

Skill: Solve 1-step problems using multiplication (sharing) Year: 1/2

20 Children solve

| problems by sharing
amounts into equal
Tl 7?7 7 groups.

In Year 1, children use
concrete and pictorial

There are 20 apples altogether. representations to
They are shared equally between 5 bags. solve problems. They

How many apples are in each bag? are not ?XP?CtEd to
record division

. . . . . formally.
. . . . . @ @@ @ @ _IntYejr 2,dclt1ilc:rr1en are
..... introduced to the

20-5=14 division symbol.
Q0000 +5=
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Skill: Solve 1-step problems using division (grouping) Year: 1/2

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
?\I N children to count in

B Y 20

multiples and links to
There are 20 apples altogether. repeated subtraction
They are put in bags of 5. on a number line.
How many bags are there? They can use

concrete

o O © o o 0 O 0O representations in
(@) OOO OOO OOO fixed groups such as
e 9 number shapes which

Q000 Q Eeips to show the link

00000 etween
20+-5=4 multiplication and

::::: division.

Year 3

Skill: Divide 2-digits by 1-digit (sharing with no exchange) Year: 3

When dividing larger
Tens Ones numbers, children can
use manipulatives
O O o ooo that allow them to
(10 10 Q000 % % partition into tens and
ones.

Straws, Base 10 and
place value counters
{ 48 -2 =24 J can all be used to

share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.
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Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4
T . Sesma When dividing
Tens [ ones | 52 numbers involving an
L] eme | exchange, children
can use Base 10 and
— wee ? ? ? ? place value counters
e ene to exchange one ten
for ten ones.
T aee Children should start

{52+4=43 J
Q00 000000

with the equipment
outside the place
value grid before
sharing the tens and

QO 000000
e ones equally between
() 000 the rows.
o 000 Flexible partitioning in
© 000 a part-whole model
1M0V+3=13 O 000 supports this method.
Skill: Divide 2-digits by 1-digit (sharing with remainders) Year: 3/4
[asssssssnn Nusssnnsnnn] LB} | T
TS e When dividing
~ asses numbers with
! 53 remainders, children
wee r l can use Base 10 and
e see place value counters
15113113115 |1 to exchange one ten
— e for ten ones.
T maew " Starting with the

 53+4=1311

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

Flexible partitioning in
a part-whole model
supports this method.
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Skill: Divide 3-digits by 1-digit (sharing) Year: 4

Children can continue
to use place value
counters to share 3-

844+4=211

H

844 OO digit numbers into
r A | ©O® equal groups.
o 5 5 " o0 Children should start
) ' ) ) o0 with the equipment

outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight

remainders.
0000 Flexible partitioning in
0000 a part-whole model
0000 supports this method.

Hundreds Tens

Sle)
OO
OO
OO

0000

Skill: Divide 2-digits by 1-digit (grouping) Year: 5

When using the short
division method,

Tens

JI

important here.
Children should
consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4
ones can we make?’

:

o9 | 199 iden e g
: : 4102 largest place value,
they group by the
O o o divisor.
00 _
Language is
Q0
Q0
= =/

K

s

52+4=13 |

Remainders can also
be seen as they are
left ungrouped.

-
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