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Calculation Policy




Moot our Caleulation Polic

The following calculation policy has been devised to meet requirements of the National Curriculum 2014 for the
teaching and learning of mathematics, and is also designed to give pupils a consistent and smooth progression of
learning in calculations across the school. Please note that early learning in num ber and calculation in Reception
follows the dDevelopment Matters 0 EYFS document, and this calculation policy is designed to build on
progressively from the content and methods established in the Early Years Foundation Stage.

It is essential that when teaching calculation the three aims of the new National Curriculum 2 014 are fulfilled o
Fluency, Problem Solving and Reasoning. To illustrate problem solving within calculation, pupils can be posed
with questions similar to:

From the selection of digit cards, how can you arrange the digits to get a product closest to
15007

X

This illustrates opportunities to open up the learning as opposed to providing pupils with a die t of closed
guestions.

Age stage expectations

The calculation policy is organised according to age stage expectations as set out in the National Curriculum

2014, however it is vital that pupils are taught according to the stage that they are currently w orking at,
being moved onto the next level as soon as they are ready, or working at a lower stage until they are secure

enough to move on.

Providing a context for calculation:

It is important that any type of calculation is given a real life context or p roblem solving approach to help build
children & understanding of the purpose of calculation, and to help them recognise when to use certain
operations and methods when faced with problems. This must be a priority within calculation lessons.
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https://www.ncetm.org.uk/resources/40529

Year 1 and Reception (Exceeding)
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Using objects, diagrams and pictorial represemtations to solve problems involv- |
ing beth grouping and zharing.

Year 1 Group and share small quantities

How marny groups of 4 can be made with 12 stars? = 3

Srouping: "r/Emmplu division pnuhlsm—\
in a familiar contest:
There are & pupils on this
table and there are 18
pieces of fruit to share
between us. I we share

them equally, how marny
will we each get?

Can they work it cut and give
a division statement_. #

12 shared between 3 is 4

“18 shared between & people

\E:_vcs you F each.” _//,l

. use lots of practical apparatus, arrays and picture representations

Fupilz zheauld :

. Be taught to understand the difference between 'grouping’ objects (How
mamny groups of 2 can you make?) and 'sharing' (Share these sweets
between 2 people)

. Be able to count in multiples of 2s, 55 and 10s.

. Find half of a group of objects by sharing into 2 equal groups.

4 N

Use number lines, number tracks to divide. (Model using
bead strings)

6:2=3

O OO
N OO

0 2 4 6



https://www.ncetm.org.uk/resources/40529

Key Vocabulary:

Key number skills needed for division at Y1:

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

1 Through grouping and sharing sm all quantities, pupils begin to understand, division, and finding
simple fractions of objects, numbers and quantities.

1 They make connections between arrays, number patterns, and counting in twos, fives and tens.

9 Derive and recall division facts for 2, 5a nd 10 times tables.
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Year 2 Group and share, using the + and = =ign ;1
L=
\

Use objects, arrays, diagrams and pictorial representations, and

grouping on a number line.

]
' A = This represents 12 + 3, posed as N
@ Arrays: @\ /@ @ how many groups of 3 are in 127
@ o @
] — |
> o/ \®/\®
]

Pupils should also show that the
same array can represent 12 = 4 =
3 if grouped horizontally.

l.\_ 2 +d=H _/.:
@ /Iznow and understand sharing and grouping: \\

& sweots shored between 2 people, how many do they eoch get?

D Q There ore & gweets, how many pecple can have 2 sweets sach?

Shari ' ¢

e 2ol <V OO /00 /00
l’_.a-_ _‘-H.._\ II__.H-_ _:.} - U _Iu"

Ik‘_ _ _-'_-IJ e L
\ Children should be tasght to recognise whether problems require sharing or grouping. /
/Ermuping using a number line:

+3 +3 +3 +3 \
&roup from zero in equal jumps of the divisor to find /\ //\/\ /\

0123456789 101112

out 'how mamy groups of _ in _ . Pupils could and

using a bead string or practical apparatus fo work . , s .
out preblems like 'A €D costs £3. How many CDs can 00 900 00 o8¢
I buy with £127 Thiz iz an impertant methed to
\\dr.ul-:p understanding of divizien az grouping.

12—:-3=4_/

|F'|‘.ISE.12 + 3 as 'How many groups of 3 are in 127 I

Key Vocabulary: share, share equally, one each, two
lots of, array, divide, divided by, divided into, division, grouping, number line, left,

left over

Key number skills needed for division at Y2:

0 Count in steps of 2, 3,and 5 from O

0 Recall and use multiplication and division facts for the 2,5, 10,3 and 4 multiplication tables,
including recognising odd and even numbers.

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

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

0 Solve problems involving multiplication and division, using materials, arrays, repeated addition,
mental methods, and multiplication and division facts, including problems inco  ntexts.
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Year 3 Divide 2-digit numbers by a single digit

(where there iz no remainder in the final answen)

D

+ 7 =3

oc—

%,

(] —

=

(] —

Real life
contexts
need to be

routinely to
help pupils
gain a full
understand-
ing, and the
ability to
recognise
the place of
division and
how to apply
it to
problems.

(6

rouping on a number line:

13+43=4r1

_Quﬁ\/\ L\

ﬂ1234557351ﬂ111213

STEP 1: Children continue to work out unknown division _\
facts by grouping on a number line from zero. They are also
now taught the concept of remainders, as in the example. This
should be introduced practically and with arrays. as well as
being translated to a number line. Children should werk

towards calculating some basie division facts with remainders
mentally for the 25, 3=, 4s, 3s. 8s and 10s, ready for “carrying'
remainders across within the short division method. /

Shﬂr'T dl"."lEIﬂﬂ Limit rumbers o
MO remainders in the answer
{each digit must be a multiple of the divisor).

3 2

D9 6

STEP 2: Onece children are secure with division as grouping A
demeonstrate this using number lines, arrays etec., short division
for larger 2-digit numbers should be intreduced, initially with
carefully selected examples requiring no caleulating of
remainders at all. Start by introducing the loyout of shert 8

division by comparing it to an array. S —
Remind children of correct place value, that 96
is equal to 90 and 6, but in short division, pese:
. How many 3’ in 22 = 3, and record it above the 2 tens.

56

. How many 3's in 62 = 2, and record it above the & W

e

—_—

Shm"r division: Limit nunbers to
MO remainders in the final answer, but

with remainders sccurring within the

STEF 3: Once children demonstrate a full understanding of
remainders, and also the short division methed taught, they
can be taught how te use the method when remainders cocur
within the caleulation (e.g. 96+4), and be tavght to 'carry’ the
remainder onto the next digit. If needed, children should use

the number line to work out individual division facts that

occur which they are not yet able to recall mentally.

J

18
\ 4)7°2

CE:F 3 Only taught when pugils can calculare Hmnindupi—-—::r

Key Vocabulary:

Key number skills needed for division at Y3:

[ Recall and use multiplication and division facts for the 2, 3, 4, 5, 6, 8, 10 and 11 multiplication tables
(through doubling, connect the 2, 4 and 8s).

0 Write and calculate mathematical statements for multiplication and division using the multiplication
tables that they know, including for two -digit numbers times one -digit numbers, using mental and
progressing to for -mal written methods.

0 Solve problems, in contexts, and including missing number problems, involving multiplication and
division.

0 Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using
3x2=6,6+3=2and?2 =6+ 3)to derive related facts (30 x 2 = 60, so 60 + 3 =20 and 20 = 60 + 3).
[ Pupils develop reliable written methods for division, sta  rting with calculations of 2  -digit numbers by
1-digit numbers and progressing to the formal written method of short division.
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Year 4 Divide up to 3-digit numbers by a =ingle digit
(without remainders initially)

Continue to develop short divi‘my
T T~

®|

Short division should enly
be tought ence children

have secured the skill of

calculating ‘remainders’.

V

(] —

@ 4)7°2

~

short division fer dividing 2-digit numbers by a single

STEF 1: Pupils must be secure with the process of

digit (these that de net reszult in a final remainder
—see steps in ¥3), but must understand how o

calculate remainders, using this to ‘carry’ remainders

within the calculation process (see example).

/

Real life STEP 2: Pupils move onto dividing numbers with up
S to 3-digits by a single digit. however problems and
e 2 1 % calculations provided should net result in a final

used L‘; % 732_ answer with remainder at this st Child

routinely to = age. Children

help pupils who exceed this expectation may progress fo ¥5

guain a full level.

understand- || \_ J
ing, and the

ability to When the answer for the first selumn is zero —
recognise O :_)) (1< 5, as in example), children could initially Include money
the place of 5 I ; IE -'!-5 — write a zero above to acknowledge its place, and | and measure
— must always ‘carry’ the number (1) over to the contexts when
how fo apply next digit as a remainder. confident.

it te

problems.

Key Vocabulary:

Key number skills needed for division at

[ Recall multiplication and division facts for all numbers up to 12 x 12.

[ Use place value, known and derived facts to multiply and divide mentally, including: multiplying and

dividing by 10 and 100 and 1.

[ Pupils practise to become fluent in the formal written method of short division with exact answers

when dividing by a one-digit number

0 Pupils practise mental methods and extend this to three-digit numbers to derive facts, for example

200 x 3 =600 so 600 + 3 = 200

0 Pupils solve two-step problems in contexts, choosing the appropriate operation, working with
increasingly harder numbers. This should include correspondence questions such as three cakes

shared equally between 10 children.
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Year 5 Divide up to 4 digits by a single digit, including !‘ —

@ those with remainders. - \
1
1

Short division, including remainder answers:

Short division with remainders: Now that pupils are
infroduced to examples that give rise o remainder

0 6 6 3 r— 5 answers, division needs to have a real life problem
O

8) S 53 5 lq solving context, where pupils conzider the meaning

of the remainder and how to express it, ie. asa

"\ fraction, a decimal, or as a rounded number or value
depending upon the context of the problem.

The answer to 5309 = 8 could be
expressed as 663 and five eighths,

See Yo for how to continue thcm
division to give a decimal answer for
children who are confident. //

Approximate.,

663 r 5, as a decimal, or rounded as

appropriate to the problem involved.

Include money
and measure
contexts.

Calculate,

Check it mate!

If children are confident and accurate:

«  Introduce long division for pupils who are ready to divide any number

by a 2-digit number (e.g. 2678 = 19). This is a Year 6 expectation—see

Key Vocabulary:

Key number skills needed for division at

[l Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

[0 Multiply and divide numbers mentally, drawing upon known facts.

[I 1dentify multiples and factors, including finding all factor pairs of a number, and common factors o f two number.
[I solve problems involving multiplication and division where larger numbers are decomposed into their factors.

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

[ Use the vocabulary of prime numbers, prime factors and composite (non  -prime) numbers.

[ Work out whether a number up to 100 is prime, and recall prime numbers to 19.

[ Divide numbers up to 4 digits by a one -digit number using the formal written method of short division and interpret
remainders appropriately for the context

[l Use multiplication and division as inverses.

[ Interpret non -integer answers to division by expressing results in different ways according to the context, including
with remainders, as fractions, as decimals or by rounding (e.g. 98 +4=24r2=24 J.= 24.5 & 25) .

[ Solve problems involving combinations of all four operations, including understanding of the equals sign, and including
division for scaling by different fractions and problems involving simple rates.
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Year 6 Divide at least 4 digits by both single-digit and (O

2-digit numbers (including decimal numbers and quantities)

/She}r’r division, for dividing by a single digit: eg. 6497 - 8 \
Short division with remainders: Pupils should continue to
use this method, but with numbers fo at least 4 digits, and
understand how te express remainders as froctions, deci-
mals, whole number remainders, or rounded numbers. Real

life problem solving contexts need to be the starting point,

08 [ 21
B)@‘LL q'7'0

25
0*0

where pupils have to consider the most appropriate way to
express the remainder.
Caleulating a decimal remainder: In this example, rather than expressing the remainder asr 1, a

decimal point is added after the units because there is still a remainder, and the one remainder is

Must be
aligned in
place value

for
subtracting.

corried onto zeros after the decimal point (fo show there was no decimal value in the original number).
% dividing to an appropriate degree of accuracy for the problem being solved.

<

Introduce long division by chunking for dividing by 2 digits.

* Find out "How many 36s are in 9727 by .
er subtracting ‘chunks’ of 36, until zero is ::Lermpru;'i'::xjd
mz— reached (or until there is o remainder). :
34 . Teach pupils to write a 'useful list' first at e
-_720 the side that will help them decide what froctions, decimals or
2R2 chunks to use, e.g: use rounding, depend-
"Wseful" list: 1x = 36 ing upan the prablem.
-_25¢ 10x = 360
0 100x = 3600
. Introduce the methed in a simple way by
limiting the choice of chunks to "Can we use
Answer 27 10 lots? Can use 100 lots? As children

become confident with the process, Approximate,

encourage more efficient chunks to get to
the answer more quickly (e.g. 20x, Sx), and

Calculate,

Check it mate!
expand on their ‘useful' lists. kit ’

This then develops into

432 : 15 becomes:

2 8-8

154 3 2.0
30 |
1 3 2
12 0

12 0

12 0

0  Answer: 28.8




Key Vocabulary:

Key number skills needed for division at

[ Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex
calculations

0 Divide numbers up to 4 digits by a two-digit whole number using the for mal written method of long
division, and interpret remainders as whole num ber remainders, fractions, or by rounding, as
appropriate for the context. Use short division where appropriate.

0 Perform mental calculations, including with mixed operations and large numbers.

0 Identify common factors, common multiples and prime numbers.

0 Solve problems involving all 4 operations.

[ Use estimation to check answers to calculations and determine accuracy, in the context of a
problem.

[ Use written division methods in cases where the answer has up to two decimal places.

0 Solve problems which require answers to be rounded to specified degrees of accuracy.




Year 1 and Reception (Exceeding)

cat

Multipl

. 4
A A 4

Year 1 Multiply with concrete objects, arrays and
pictorial representations. \

There are 3 sweets in one bag.

How many sweets are in 5 bags

How many legs will 3 teddies have? aftogether?
3+3+3+3+3
®e ®e-15
L] ]
. L] b L] b L
L ] ]

+  Give children experience of counting equal group of objects in Zs,
9s and 10s.

+  Present practical problem solving activities involving counting equal

sets or groups, as above.

Multiply using arrays and number lines for repeated addition:

Arrays QQO o0
000 Q0
2x3=6 OO

3x2=6

Number lines

3x2 =6

OO0 OO OO
Y YN\ 2x3=6

0 2 4 6




Key vocabulary : groups of, lots of, times, array, altogether, multiply, count
Key skills for multiplication at Y1:

)l
T
T

Count in multiples of 2, 5 and 10.

Know and use the 2,5 and 10 times tables.

Solve one-step problems involving multiplication, by calculating the answer u  sing
concrete objects, pictorial representations and arrays with the support of the teacher.
Make connections between arrays, number patterns, and counting in twos, fives and
tens.

Begin to understand doubling using concrete objects and pictorial represe ntations.




Year 2 Multiply using arrays and repeated addition Y
(using at least 2=, 5= and 10s) \

/’ T R

. . 4 X 5 =...
Use repeated addition on a number line: I=
. Starting from zero, make equal jumps up on 8 +5 8 8
" N ol P
a number line to work cut multiplication facts and LN NN ~

write multiplication statements using x and = signs.

o 4 X5 =20

ﬁ!ﬂ. arprays. O O O O O \_—/

OO OO0 sx3=-15 x3=3+3+3+3=15
ONONORONS) 3x5=5+5+5=15

Ix5=15

Use arrays to help teach children to understand the commutative law of

Multiplication

multiplication, and give examples suchas3 x __ = 6.

ExlzE<E+5
Use practical apparatus:

\_ 00000 00000 ) )

Uze mental recall:

. Children should begin to recall multiplication facts for 2, 5 and 10 times tables
through practice in counting and understanding of the cperation.

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count , multiplied by,
repeated addition, column, row, commutative, sets of, equal groups, times as big as, once, twice,
three times...

Key skills for multiplication at Y2:

0 Count in steps of 2, 3, 4 and 5 from zero, and in 10s from any number.

0 Recall and use multiplication facts from the 2,3,4,5and 10  multiplication tables, including recognising
odds and evens.

0 Write and calculate number statements using the x and = signs
0 Show that multiplication can be done in any order (commutative).

[ Solve a range of problems involving multiplication, using concrete objects, arrays, repeated addition,
mental methods, and multiplication facts.

0 Pupils use a variety of language to discuss and describe multiplication.




Key vocabulary : groups of, lots of, times, array, altogether, multiply, co unt, multiplied by,
repeated ad dition, column, row, commutative, sets of, equal groups, times, _times as big as, once,
twice, three times..., partition, grid method, multiple, product, tens, units, value
Key skills for multiplication:

2,3,4,5,6,8,10and 11 multiplication tables, and
multiply multiples of 10.

2- digit x
single- digit , drawing upon mental methods, and progressing to reliable written methods.
ms.

ng commutativity ( 4 x 12 x5 =
4x5x12=20x12 =240) and for missing number problems x5 =20,3x=18,x =32




