NBPS

B20 Maths

Calculation Policy
Part 1

Date of Update Reason for Update Next Update

Sept 22 Feedback from NW Maths hub Sept 24




At Norris Bank, the aim of our calculation policy is to ensure all children receive equity of offer.
Calculation procedures are taught according to this document so they can be seamlessly built upon
year after year, as children move through school.

The policy has been taken and adapted to suit from White Rose Maths. The use of concrete resources
and visuals underpin this calculation policy and are what you would expect to see in a Norris Bank
Maths lesson.

The development of secure mental methods to support fluency in calculations is an essential part of
effective learning in Maths. Appendix 1 contains a list ( not exhaustive) of the facts children should be
expected to recall to support their Maths as well as calculations which most children should be able
to carry out mentally by the time they leave KS2. Appendix 2 states the times tables focus for different
year groups.

The use and understanding of mathematical vocabulary is also a key element of the aims of our
teaching and learning in Maths. A list of key vocabulary to be taught at each stage and then
consolidated throughout school is found in Appendix 3. Again this list is not exhaustive.

The policy goes through:

Addition

Subtraction

Multiplication

Division

Each operation is broken down into skills for the year group and shows recommended models and
visuals to support the teaching of the corresponding concepts alongside. Staff need to be clear about
which of these will support children’s understanding of calculations as opposed to calculation
methods which enable children to arrive at an answer. Not all visuals need to be or would be efficient
to record. Some models are useful to support children’s thinking for calculation strategies which will

then become mental methods and again teachers need to be ready to support this and amend how
children are expected to record their work as they progress.



Addition

Skill: Add numbers up to 5

EYFS

Numicon 5 frame and 2 sided counters

28

Objects eg: cars, bears, fingers etc
2+1=3

Bead string e s s

Cubes / counters: concrete bar models  Number line / track

When adding
numbers to 5,
children can explore
both aggregation and
augmentation

Skill: Add 1-digit numbers within 10

Year: 1
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When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.




Skill: Add 1 and 2-digit numbers to 20

Year: 1/2
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Different
manipulatives can be
used to represent this
exchange. Use
concrete resources
alongside number
lines to support
childrenin
understanding how to
partition their jumps.

Year: 2
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When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.




Skill: Add 1-digit and 2-digit numbers to 100

Year: 2/3

When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more efficiently
eg 8+5=13s038
+ 5 =43

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

Year: 2/3

Partition second
number into tens
and ones. Add tens
first, then ones.
Use straws in the
same way. Leads
to mental methods

As numbers become
larger, straws become
less efficient.

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




Skill: Add numbers with up to 3 digits

Year: 3

SR
265

164 L

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

Hundeace Tans s Hondede Enos to the written column
(X R 1) 265 °° ] _.’- '<‘ o@@@
mE ] 55598999 | | mets
. u" ull -y J?Q © —— 0000 Plain counters on a
. o ) / o place value grid can
o~ also be used to
support learning.
Skill: Add numbers with up to 4 digits Year: 4
';7 Base 10 and place
' 11317!8 value counters are
@ 2138 1378 the most effective
+2/14/8 manipulatives when
| 2138 | 3526 adding ngmbers with
g up to 4 digits.
— 7 409
| 138 |

1,378+ 2,148 = 3526 |
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Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

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




Skill: Add numbers with more than 4 digits

Year: 5/6

?
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|' 104328

61,731 |

104,328

61,731 ‘

Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

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

Skill: Add with up to 3 decimal places

Year:5 /6
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

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




Subtraction

Skill: subtract numbers within 5 EYFS

Cubes Objects Can record as number
sentences or pictures
with items crossed out.

Fingers Number tracks Year 1 apparaius and
images within 5

Part wholes Bead strings

Numicon

Skill: Subtract 1-digit numbers within 10

Year: 1
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Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

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

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




Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2

When subtracting
one-digit numbers
that cross 10, 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
oo number.
;.‘14\"\._ 6=8
4 "‘-1 5 2 —4 00000 ©00ee & -
i oeloo/e eooisisl | Link with addition
01 2 3 45 67 8 9 WNURUDHMEWWYTRBP DDDD. - \‘4\“:' 2 (Inverse)
Skill: Subtract 1 and 2-digit numbers to 100 Year:2 /3
. Use a blank
number line to
@ count back.
@ If: ,::‘ :;af" :,,j il /f;?/;é:' Partition second
o wh A ,,“, e G el G number. Count
i A Atk Y » e g back tens, then
65 d:t.\‘ e'.f: ? L ///( Ay // ones. Encourage
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1 65-28=37

as few jumps as
possible. Leads to
mental method.

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




Skill: Subtract numbers with up to 3 digits

Year: 3
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273

| 435273 =262 |
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

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

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

Skill: Subtract numbers with up to 4 digits

Year: 4

4,357

2735 |
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| 4,357 -2735=1622
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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
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning,
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Skill: Subtract numbers with more than 4 digits

Year: 5/6

294382
294,382 :
. | 182,501 I
| 294,382 |

182,501

?

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

| 294,382 182,501=11,881 | Atihis tage, chidren
should be
encouraged to work
HTh | TTh | Th H i in the abstract, using
=) [7) — column method to
o2 %%g wgg%%gg 202 X% 8 2 | gybtract larger
@@@ QQﬂ 00 =| V|| 4 numbers efficiently.
g¢¢ 1 1 1,88
Skill: Subtract with up to 3 decimal places Year:5 /6
543 4. Place value counters
e 0 A 543 and plain counters on
27 5 ) a place value grid are
- - ~2 7 the most effective
9z manipulative when
| 543 | ﬂ subtracting decimals
with 1,2 and then 3
A - decimal places.
[ 543 —-27=273 ] Ensure children have
experience of
_— o — subtracting decimals
Ows @) e Hrdadie with a variety of
@@ (515 (OISO 000 ::‘ : o0 000 decimal places. This
@) R includes putting this
00100 x Q00 into context when
' (‘?‘@‘\)G‘)@ L 11 subtracting money
GD(:Q z.' and other measures.
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Multiplication

Skill: to create equal groups

EYFS

Objects Bead strings

Numicon Skip counting

Record pictorially

Recognise doubling as 2
equal groups

Recognise equal /
unequal groups

Skill: Solve 1-step problems using multiplication

Year: 1/2

.! = i Y 7.

01 2 3 &% 5 67 8 9% 0MNMUDBDKBS KT BP0

One bag holds 5 apples.
How many apples do 4 bags hold?

5+454+5+5=20
4x5=20
Bx4 =20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

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

EER

6 + 6=12
Double 7 =14

Children use different
objects to represent
doubling. Children
understand doubling as
adding the same quantity
to the group.

Children can record their
work as pictures or
addition calculations eg:
3+3
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Children use different
Y =) objects to represent
b G & doubling. Children
understand doubling as
adding the same

6+6=12 quantity to the group.
Double 7 =14 Children begin to recall
doubles to 20.

7x2=14 Children can partition
9 numbers into tens and
ones using part whole

¢ x2 ¢x2 pictures and double
the tens and ones
60 + 8 =68 before recombining.

This can be supported
by base 10 or straws

Part whole diagrams will
support children’s
development of mental
methods for these
calculations. They can be
recorded whilst they help
children to manage the
numbers. Children who
can calculate mentally

“ x X3 should do so.

Please note: children’s
understanding of
multiplication and recall
of tables should be
developed using concrete
and pictorial
representations
introduced in Years 1 & 2.

Select numbers for
carrying out 2 digit by 1
digit calculations carefully
to reflect the times tables
children are working on.




Year: 3/4

= [ 34x5=170 |

Begin with using part
whole to partition
number to tens and
ones and multiply
each part by single
digit. This supports
mental
calculations.

The place value
counters should be
used to support the
understanding of the

‘ ‘ Hurdredy Tem Ores
H o ey Dl method rather than
e QO 0“0 supporting the
4 | O;O® ° °:°° multiplication, as
' 0000000 children should use
. - 0000000 times table
1 0 @0@:{9@@ knowledge.
1 eledl’/
Children should be given
opportunities to
Use base 10

Place value counters

Part, part whole model used in Year 2 and to support multiplying 2 digit

by 1 digitin Year 3

consolidate instant recall
of doubles to 20 and
understand their link to
2x table.

Understand doubling as
inverse of halving.
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Skill: Multiply 3-digit numbers by 1-digit numbers Year: 4

Hundreds e [ When moving to 3-
. . S T H|T|O digit by 1-digit
<o ! multiplication,
. . —] sesen ol Il encourage children to
eerrrrrTTTy N— |
R X 4 move towards the
. . S o ! short, formal written
ammmmerm 918|0 method.
. . s Ty 1 2 Base 10 and place
g — value counters

| [ 245 X 4 = 980} continue to support

the understanding of
Yora Ones the written method.
Limit the number of

Hundreds
©0 [00C .

exchanges needed in
° Q OOO ® 000 the questions and
0 0000000 move children away

from resources when
Q e O O O O multiplying larger
@ . numbers.

Use base 10 and place value counters to illustrate. Children should be
encouraged to develop
these skills mentally
and use part whole
diagrams only until the
skills are secure.

Use part part whole diagrams extended to hundreds as well

Skill: Multiply 4-digit numbers by 1-digit numbers . 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

|Th|H | T |O| struggling with their
l1]|8|2]|s times tables,
" | encourage the use of
" S | multiplication grids so
5 (4|7 |8]| children can focus on
= 7 the use of the written

method.
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Skill: Multiply 2-digit numbers by 2-digit numbers

Year: 5

HTO HTO HTO
234 234 234
X27 X 7 x20

Calculations can be done separately and then
recombined to support clarity and accuracy.

 22x31=682 | :

WR power points
to model the PV
counters
movement
between columns -
a visual
representation of
the concrete model
- feeds into written
methods. Leading
into the formal
written method -
Separate the
calculations - eg 24
x 13 =24 x 10 and
24 x 3, to model
the formal method
of multiplication.
Then work up
using harder
multiples of 10, eg
24 x 23, 24 x 53
Extend to 3 digit by
2digit.

Skill: Multiply 4-digit numbers by 2-digit numbers Year: 5/6
, _ _ When multiplying 4-
| digits by 2-digits,
TTh| Th | H T S children should be

2,739 % 28 = 76,692 |

confident in the
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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