Calculation Policy

This policy has been written using the NCETM Calculation Guidance and the DfE Non-Statutory Guidance. This policy should be read in

conjunction with the Factual Fluency Progression document.

This policy s to ensure that pupils develop efficient strategies for solving calculations. Efficiency in calculation requires having a variety of
mental strategtes. Informal methods of record'mg calculations are an important stage to he[p children deveLop ﬂuencg with formal methods of
record‘mg. Teachmg column methods for calculation prodees the opportunity to deveLop both proceduro.[ and conceptuol ﬂuencg. Teachers need to

ensure that pupils understand the structure of the mathematics presented in the algorithms, with a particular focus on place value.

Children's conceptual understandmg and ﬂuency s strengthened if Jchey experience concrete, visual, and abstract representations of a concept
during a lesson. Moving between the concrete and the abstract helps children to connect abstract symbols with familiar contexts, thus providing

the opportunity to make sense of, and develop fluency in the use of, abstract symbols.

Pupils should be able to choose and use efficient calculation methods for addition, subtraction, multiplication and division. They must also have
automatic recall of a core set of mu[tLpLLcaJche and additive facts to enable them to focus on Learnmg new concepts (see factual ﬂuencg

progression document).

Non—SJcaqutorg Guidance Calculation and FLuency

Year | The main addition and subtraction calculation focus in year | is developing fluency in additive facts within 10. Fluency in these facts allows

pupL[s to more easLLg master addition and subtraction with Q\—dLth numbers in year 2 and underpms all future additive calculation. PupL[s must

be fluent in counting in muLJchLes of & 5 and 10 bg the end of year [.

Year & At first, pupLLs will use mcmLpuLaJches, such as tens frames, to understand the strategies for add'mg and subtract'mg across 10. However, Jcheg

should not be using the manipulatives as a tool for ﬂrxdmg answers. Pupils should be able to carry out these calculations mentqug, using their
fluency in complements to |0 and partitioning. Year & pupils will need lots of practice to be able to add and subtract across 10 with sufficient
fluency to make progress with the year 3 curriculum. Theg should also continue to practise add‘mg and subtracting within 10. Add and subtract
within 100 by applying related one-digit addition and subtraction facts: add and subtract only ones or only tens to/from a two-digit number.
Pupils should be able to solve these calculations mentaug and be able to demonstrate their reasoning either verbally or with manipulatives or
drawings. When adding and subtracting any & two-digit numbers, to avoid overload of working memory, pupils should learn how to record the
steps using informal written notation or equation sequences. PupLLs do not need to learn formal written methods for addition and subtraction in

gear 9\

Y3, 4, 5 & 6 RepresentatLons such as p[ace—vatue counters and partitioning dLagrams, and tens-frames with pLace—va[ue counters, can be used LnLtLaLLg to heLp

pupLLs understand calculation strategtes and make connections between known facts and related calculations. However, pupL[s should not reLy on

such representations for caLcuLa’ang. PupLLs should be deveLoang ﬂuencg in both formal written and mental methods for addition and




subtraction and maintain them. Mental methods can include jottings to keep track of calculation, or language structures. Pupils should select the
most efficient method to calculate dependmg on the numbers involved.

Year 3

Mental methods can include jottings to keep track of calculation, or language structures. Pupils should select the most efficient method to
calculate dependmg on the numbers involved. PupLLs must be able to add and subtract using columnar addition and subtraction. PupLLs should
make sensible decisions about how and when to use columnar subtraction.

Year b

Recall muLtLpLLcatLon and diviston facts up to [AxIA and recognise products in muLJchLLcaJcLon tables as muUchLes of the correspondmg number.
Recall of all multiplication table facts should be the main multiplication calculation focus in year &. Pupils who leave year & fluent in these
facts have the best chance of mastering short muLtLp[LcatLon in year 5.

Year 5

Pupils who have automatic recall of multiplication table facts and corresponding division facts have the best chance of mastering formal
written methods. The facts up to 9 x9 are reqqued for calculation within the ‘columns’ durmg appLLcaJcLon of formal written methods, and all
mental multiplicative calculation also depends on these facts. Pupils must be able to multiply using short multiplication and divide a number
ustng a short division.

Year 6

Pupils should make sensible decisions about how and when to use columnar methods. In year 5, pupils learnt to multiply using short
multiplication and divide using short diviston. They should continue to practise this in year 6. Pupils should also be able to represent
calculations using the formal written method of long multiplication. For diviston, pupils should use short or long division as appropriate to
calculations. Pupils should learn to check all their calculations with a calculator so that they know how to use one. This will help pupils when

theg progress to key stage 3.

A core set of representations have been selected to expose important mathematical structures and ideas, and make them accessible to pupils.

Conststent use O'F the same represen‘ca‘ctons across year groups he[p to connect pFLOF [earmng to new Leammg,
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Progression in Calculations

Addition
Objective and Concrete Pictorial Abstract
Strategies
Combining two
4+3=7

parts to make
a whole: part-
whole model

Use cubes to add
two numbers
together as a

o FB$
=2 32

Use pictures to

qub

group or in a bar. . add two numbers
~a =¥ together as a
group or in a bar. Use the part-part
whole diagram as
shown above to
abstract.
Starting at the g o B D i

bigger number
and counting
on

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the

answer.
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10 11 12 13 4 15 16 17 18 19 20

Start at the larger number on the number line and count
on in ones or in one jump to find the answer.

Place the larger number in
your head and count on the
smaller number to find your
answer.
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Use pictures or a
number line. Regroup

T+4=11

i . If I am at seven, how many
Reg rouping to "’“ prEv— or partition the smaller | more do | need to make 10.
make 10. number to make 10. How many more do | add on
6+5=11 now?
Start with the
bigger number 9+5=14
=1 and use the A
Sma"er nummr ‘O L i 'S 'l L 'l i A 'l .I' ] :’ A i i Il i 'l L L i ]
mak.e10 0 1 2 3 4 85 & T B (9)0Q M 1213 0415 18 17 18 18 20
Adding three |4+7+6=17 s s s
. g .. Put 4 and 6 together to make 10. Add + ﬁﬁ + 5ﬁ. :
single digits | on7. s ndﬁ S | @1 746)= 1047
eeee eeeees 5 10 T
= 17
N wﬁ ﬁyﬁ Combine the two numbers
T —— y 55 5 + ﬁ that make 10 and then add
5 ﬁ on the remainder.
Following on from making 10, make 10 Add t ;
: P . ogether three groups of objects. Draw a
with 2 of the digits (if possible) then add . .
on the third digit. picture to recombine the groups to make 10.
Column 24 + 15= After practically using the base 10 blocks and place value
Add together the ones first then add the counters, children can draw the counters to help them to lculati
method- no lens. Use the Base 10 blocks first before solve additions. L
regrou P‘l ng moving onto place value counters.

T [n]
IZTITTITH pooo | @ | .
[semm s [xa]
"% Gooo [eeee

@ 0000

T | O
000 00
o0 000

21+42=

21
+42




Column
method-
regrouping

Make both numbers on a place value
grid.
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Add up the units and exchange 10 ones
for one 10.
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Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

Children can draw a pictoral representation of the
columns and place value counters fo further support their
learning and understanding.
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1 5 1

Start by partitioning the
numbers before moving on
to clearly show the
exchange below the
addition.

20 + 5
40 + 8
1

] 3 =7
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As the children
move on,
introduce
decimals with
the same number of
decimal places and
different. Money can be
used here.

621
11

728
+54.6
127.4 £ 2 3 L
~ 4+ £ 7 5
11 £ 2 1 1 4
2 3 o6 1
9 a0 8 0
i o9 T 7T 0
+ 1 30000
9 3 i1 1
2 1 2




Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking away Cross out drawn objects to show what has been taken 18 -3= 15
Use physical objects, counters, cubes away.
ones etc to show how objects can be taken
away. 8=2=06

000

OO

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on a number line or number track

2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

-10 -10

-1 -1 -l

34 35 36 37 17 37

This can progress all the way to counting back using two
2 digit numbers.

Put 13 in your head, count
back 4. What number are
you at? Use your fingers to
help.




Hannah has 23 sandwiches,

Find the Compare amounts and objects to find
. the difference. ’ ount on to elen has sandwiches.
he diffi : C Helen has 15 dwich
difference — find the Find the difference between
VAVAVAY difference. the number of sandwiches.
Use cubes to 0123 4 5 6 789 10112
build towers or
- make bars to
find the
difference Comparison Bar Models
3 Parers ) Draw bars to Lisa is 13 years Ofd, Her sister is 22 yedrs okl
Use basic bar | find Find the diference in oge betweean them,
models with | the difference 13 ?
2o items to find | between 2 N
the difference | numbers. RN ——
3 trn ’ sster
' 22
Link to addition- use Use a pictorial representation of objects to show the part
art Part
the part whole model | part whole model. @
Whole Model ';'1_ to help explain the
’ inverse between -
| i addition and "_ % ﬁ .
subtraction. @ ﬁ ﬁ
If 10 -is“the whole and 6 is one of the ﬁ ﬁ ﬁ Move to using numbers
parts. What is the other part? within the part whole model.
10-6=
Make 10 14-9= .
: 3 4 . o [] 2"_5_|!|-1T] - - '—‘- [] -P LI+ LT INT T T T T - HDw manydomtakecﬁtc

Make 14 on the ten frame. Take away
the four first to make 10 and then
takeaway one more so you have taken
away 5. You are left with the answer of
9.

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

reach the next 107

How many do we have left
to take off?




Column - o Use Base 10 _ Draw the Base
to make the | OOOOITIO u [ WREEE 40 or place 23
method lll bigger Fannsnanaslil 1) ¥ 4 . SLrZ value counters h7—-1h =4
without :;kr:t;::r then mm .-L__ alq;gside the GO :—:,r
. e Pess=c==caaj writien —_ 2 4
regrouping H [ 1 H smaller Res===c=-oo 2L Calculation to ERE=
number help to show -
, , , , away. working.
© | © | i [ Gl This will lead to a clear

Show how % O0Rm i-u- written column subtraction.

you partition 8. 2.1 2

numbers to = 2.

subtract. 1 L, 2

Again make _|_ —

the larger e

number first. 2" L')
Column Use Base 10 to start with before moving

. on to place value counters. Start with Draw the counters onto

method with one exchange before moving onto a place value grid and
regrou ping subtractions with 2 exchanges. show what you have

Make the larger number with the place
value counters

@| © | o
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Start with the ones, can | take Iaway 8
from 4 easily? | need to exchange one
of my tens for ten ones.
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00000 ¥
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taken away by crossing
the counters out as well
as clearly showing the
exchanges you make.

When confident, children can
find their own way to record
the exchange/regrouping.

Just writing the numbers as
shown here shows that the
child understands the method

and knows when to exchange/regroup.

Children can start their
formal written method by
partitioning the number into
clear place value columns.

E 13—5!‘}:.“,;

Moving forward the children
use a more compact
method.




Mow | can subtract my ones.
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Y ) =88

Now look at the tens, can | take away 8
tens easily? | need to exchange one
hundred for ten tens.
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@ |ee o000 = ¥
001000 1 j_- 88
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Mow | can take away eight tens and
complete my subfraction
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Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.

This will lead to an
understanding of
subtracting any number
including decimals.
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Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Dou b|ing Use practical activities to show how to
double a number. Draw pictures to show how to double a number. 16
/ Double 4 is 8 10 6
I x2 I x2
pEE gpEm 0 o
doudle 4is 3 Partition a number and then
4:"1 3 ’ - . double each part before
recombining it back
together.
i i Count in multiples of a
Countmg - number aloud.
multiples

Count irTmultiples supported by
concrete objects in equal groups.

0, N W, oM Vg, 8
%/\%ﬁ /\\ 7 S ('7\ 7

Use a number line or pictures to continue support in
counting in multiples.

Write sequences with
multiples of numbers.

2,4,6,8,10
5,10, 15, 20, 25, 30




Repeated

There are 3 plates. Each plate has 2 star biscuts on. How many biscults are there?

s Write addition sentences to
addition describe objects and
pictures.
2 add 2 add 2 equals 6
Use different 5 T s 5 ” & ” ” ”
objects to add s = o2 242424242=10
Ve \/ \/, \, 5+5+5=15
equal groups. 0 1 .2 ; 4 86 '7 s '9 10 1 1'2 1 z'n 4L}
Arrays_ Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
; show muiltiplication sentences. to find commutative multiplication sentences and
showmg multiplication sentences. :gg : 4x2-8 reinforce repeated addition.
commutative A
multiplication 00 1x4-8 00000
3 00000
oo 00000
428

Link arrays to area of rectangles.

5+5+5=15
3+3+3+3+3=15

5x3=15
3x5=15




Grid Method

Show the link with arrays to first
introduce the grid method.

x 10

-

| 3
coes (11

Move on to using Base 10 to move
towards a more compact method.
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N
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4 rows of 13

Move on to place value counters to
show how we are finding groups of a

number.We are multiplying by 4 so we

need 4 rows.

@ ® [ ]

i ax126

Fill each row with 126.

e o
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Add up each column, starting with the

4 x 126

i

ones making any exchanges needed.
]
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Then you have your answer.

Children can represent the work they have done with
place value counters in a way that they understand.

They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

Start with multiplying by
one digit numbers and
showing the clear addition

alongside the grid.

r

X 30

5

7 210

35

210 +35= 245

Moving forward, mu

Itiply by

a 2 digit number showing

the different rows within the
grid method.
10 8
10f 100 80
3 30 24
X 1000 300 | 40 2
10 |10000/ 3000 | 400 = 20
8 sooo|mo| 320 ’ 16




Column
multiplication

Children can continue to be supported
by place value counters at the stage of
multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

Bar modelling and number lines can support leamers
when solving problems with multiplication alongside the
formal written methods.

Start with long

multiplication, reminding the
children about lining up their
numbers clearly in columns.

If it helps, children can write
out what they are solving
next to their answer.

32
x 24
8 (4x2)
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768

o n|w a

O & s

4

K 6 €

This moves to the more
compact method.

2 3 1

1342
X: 18
13420
10736
24156




Division

Objective and Concrete Pictorial Abstract
Strategies
Sh aring Children use pictures or shapes to share guantities. Share 9 buns between three

people.

mrll LT T e
| @TC'@ e 1B B PP

share them
egually in 2 . —
groups? 8+2=4
Division as
. Divide quantities into equal groups. Use a number line to show jumps in groups. The number | 28+ 7 =4
grouping Use cubes, counters, objects or place of jumps equals the number of groups.
value counters to aid understanding. Divide 28 into 7 groups.

10 0 1 2 3 4 5 6 7 8 9 10 11 12 | How many are in each
g’fgh L I [ 1 1 | group?
| | I | | | |

o 3 3 3 3

T e eorey Think of the bar as a whole. Split it into the number of
: : " o= mE groups you are dividing by and work out how many would
be within each group.

a6 + 3 =32
O, g ©® 20
o0® o® @ !

o® o® @

20+ 5=7
5x?7=20




Division within

Find the inverse of

Link division 7 Vs 25 multiplication and division
arrays to sentences by creating four

multiplication linking number sentences.
by creating e s 2
an array and @ @ @ @ 7x4=28
thinking : = ' 4x7=28
about the @ @ @ @ @ 28+7=4

number sentences that can be created. 28+4=7

Eg15+3=5 5x3=15 Draw an array and use lines to split the array into groups

156+56=3 3x5=15 to make multiplication and division sentences.
14+3= Jump forward in equal jumps on a number line then see | Complete written divisions

Division with a
remainder

Divide objects between groups and
see how much is left over

& 25 &8
& 28 &8

=
=

how many more you need to jump to find a remainder.

0 _ R

Draw dots and group them to divide an amount and
clearly show a remainder.

OOOOL

and show the remainder
using r.

29 + 8 = 3 REMAINDER 5
1

dindend  diasar guotien remander




Short division

Tens Units

3 2

OFONONEE N

3 ONONORNN N
e 0

Use place value counters to divide
using the bus stop method alongside

HEEE lO1O] -

a4+ 3

42 = 3=

Start with the biggest place value, we
are sharing 40 into three groups. We
can put 1 ten in each group and we
have 1 ten left over.

®© 0@

We exchange this ten for ten ones and
then share the ones equally among the

roups.
group ®

We look how much in 1 group so the
answer is 14.

Students can continue to use drawn diagrams with dots
or circles to help them divide numbers into equal groups.

'00\(00YD0)
00\ 00

Encourage them to move towards counting in multiples to
divide more efficiently.

Begin with divisions that
divide equally with no
remainder.

2 1 8

3

48 7 2

Move onto divisions with a
remainder.

8

[ I a0

5‘43

Finally move into decimal
places to divide the total
accurately.

3 5/5 11 . 0




Long division

oW 2544 412
ee=o o0& e Howmany groups of 12
S b o thousands do we have?

MNone

Exchange 2 thousand for 20 hundreds.
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How many groups of 12 are in 25
hundreds? 2 groups. Circle them.
We have grouped 24 hundreds so can take
them off and we are left with one.
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Exchange the one hundred for ten tens so
now we have 14 tens. How many groups of
12 are in 147 1 remainder 2

Exchange the two tens for twenty ones so
now we have 24 ones. How many groups of
12 are in 247 2

0212
™ H T | o e
(eletelatallelol L 1] 122544
Baa -+ 24
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Instead of using physical counters, students can draw the
counters and circle the groups on a whiteboard or in their
books.

Use this method to explain what is happening and as
soon as they have understood what move on to the
abstract method as this can be a time consuming
process.




