North Star Federation — Maths Calculation Policy

This calculation policy is not intended to stand-alone. It is intended to complement the broader Vision Statement for the whole of maths teaching at North Star by showing the journey
children take with their learning and understanding of calculations. When reading either document, it is important to keep in mind the aims of the 2014 National Curriculum in maths,
which are for children to:

e be fluent - able to quickly remember number bonds, times tables, shape names & more
e reason - explain their work, and explain why something works or doesn’t
e solve problems - use things like bar models to know how to solve a problem

Fundamental to achieving these goals is a solid foundation in place value (the value of each digit in a number). This enables children to understand why a particular method works
rather than simply following a process in ‘parrot fashion’. Without the conceptual understanding to fall back on, children are more likely to hit a glass ceiling in what they understand
and can do. Whether that is with us at North Star, at high school or beyond, it is something we work from their very first day with us in Early Years to avoid, through:

e Curriculum structure — We follow White Rose Maths’ structure, which is a ‘mastery’ style approach where children spend longer learning each area of maths and do not move on
until they have ‘mastered’ it.

e CPA approach — Standing for concrete-pictorial-abstract, this approach sees children use ‘hands-on’ (concrete) resources and other visual (pictorial) representations to support and
deepen their conceptual understanding of all areas of maths.

While the progression of learning is separated into phases to broadly reflect the class structure of our school, this is indicative only. Each child will progress through the stages at their
own pace and that is exactly how it should be. Class teachers will know where your child is at in their development, what the next step is and how they can be supported in achieving
it.

Please also note that the examples given in this policy are just that — examples. They are not intended to be an exhaustive list of all of the resources that your child will use, nor one
‘best’ way of teaching. Your child’s class teacher is best placed to know what your child needs in terms of resources, representations and language to help them develop their
understanding and this guide is intended to support that knowledge, not replace it.

Should you have any questions about your child’s learning, their class teacher remains the best point of contact. However, in general terms, the best way to help your child with their
maths and their calculations in particular, is regular (ideally daily) counting and number bonds (to 10 and 20 in particular) practice with them, up and down, in 1s and in multiples. As
they progress through the school, regular (ideally daily) Tackling Tables practice — this could be working together with the cards that can be sourced through school or independently
using the online platform.

| hope that you find this helpful when discussing calculations with your child.

Mr Boast
Executive Deputy Headteacher



North Star Federation — Maths Calculation Policy

Addition — sum, total, parts and whole, plus, add, altogether, more, ‘is equal to’, ‘is the same as’

Method Concrete Pictorial Abstract
Combining two parts to make a
whole . . ” .
eg.4+3=7 . H i

Use: objects, part/whole models, bar
models

WP IPPPP

Visually representing the objects with dots or
crosses and can use a part/whole model

4 is a part, 3is a part and 7 is the whole

Starting at the bigger
number and counting on

eg. 4+2=6

Use: objects, cubes, numicon,
number square, number line, bar
models

N
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A bar model encouraging counting on rather
than counting all

What is 2 more than 47
What is the sum of 2 and 4?
What is the total of 4 and 2?

4+2=7
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s O

EYFS / KS1

Regrouping to make 10, including
adding 3 single digits
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6+o0=11

Use: Base 10, numicon, bar models,
part/whole models

L 19

Introducing the place value chart

e.g. 6+5=11 W] w|w 6+5=5+0O
9 9% W 6+5=6+4+1=10+1
Use: Tens frame, numicon, bar Developing an understanding of equality and
models, number lines ‘equals’
Partitioning and combining two gL
. . = -+ .
numbers, linking to column method 10s Vs :“;. A0 4T A
without regrouping. =
| ()(E) b
e.g.41+8=49 cevees e A -+

Important to line up place value columns




Lower KS2

Column method (up to 3 digits) with
regrouping

e.g.36+25=61

Use: Base 10, place value counters

Is

10s
| B
W B

6 1

Building on partitioning and place value with
regrouping.

Looking for ways to make 10
Showing understanding of regrouping

30 + 20 =50
a+a=10

_. 50410 +1=61
1 D 36

3& + 25:

Formal method: _""'25

Column method (up to 4 digits) with
regrouping

e.g. 243 + 368 = 611

Use: Base 10, place value counters
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0 1) _/\;L\ (10
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6 1 1

Growing the application of the regrouping

knowledge and skill

‘Circling’ to show the regrouping

243

+368
611

11

Upper KS2

Column method for any number,
including decimals and with
regrouping

Use: place value counters

tens| ones J tanths

hundredths

Final development in regrouping — the
application to decimal numbers.
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‘Circling’ remains consistent
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The decimal point can be used to help line up
place value columns.




Subtraction — take away, less than, the difference, subtract, minus, fewer, decrease

Method

Concrete

Pictorial

Abstract

Taking away ones

4-3=1

Use: cubes, objects, numicon,
part/whole models, bar models

000 - @

Physically removing objects to understand the
mathematical concept of subtraction.

B R/BO

Drawing the physical bjects and crossing out.

The bar model can also be used.

Counting back

6-2=4

bar models

Use: cubes, objects, number lines,

sunsiiny
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Drawing what they see and do physically,
including the actual cubes or objects.
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Encourage use of a blank number line to
challenge and develop understanding.
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Finding the difference

EYFS / KS1

e.g. between 8 and 5

v
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Q000 Os—
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Find the difference between B and 5.

8 - 5, the difference is D

Children 1o explore why
9-6=8-5=7 -4 have the same

Use: tens frames, numicon, bar
models, number lines, base 10

. difference.
Use: cubes, objects, bar models Drawing what they see — physical objects and
bar model.

Making 10 14 I =~ 9
eg.14-5=9 /K

o[0[0[0[® -4 -1 74 4 1

coeeL| SIS ToeIeer

"P” J/\// 14-4=10

1-1=9

Showing that 10 can be made by partitioning
the subtrahend.




Partitioning and subtracting two
numbers, linking to column method
without regrouping.

eg.48—-7=41

Use: Base 10, numicon

4 8
-1 17
L |

Order numbers and alignment of place value
columns are both important.

Column method (up to 3 digits then 4
digits) with regrouping/exchanging.

e.g. 41-26=15

e.g. 234—88 =146
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Upper KS2

Use: Place value counters

Final development in regrouping — the
application to decimal numbers.

‘Circling’ remains consistent
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! : 8 Children must understand that regrouping does
‘Circling’ or crossing to visually represent the not change the overall value and what has
physical action of regrouping. happened when they cross out (the exchange)
Use: Base 10, place value counters
Column method (any number and
decimals) with - i
regrouping/exchanging ﬂ/{" G H/ .E:,
“ 1 1 1 3 2 l 5
s < 0= 100 < 1000
ones tenths | hundredths) 15 |a j ,-:ll.;jd 1:_”% E’* -? .:1 G 5
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The decimal point can be used to help line up
place value columns.




Multiplication — double, times, multiplied by, the product of, groups of, lots of, equal groups

Method Concrete Pictorial Abstract
Recognising and making equal groups
o
| 88 B & 12
Repeated addition, doubling and _ a a a
counting in multiples T.;.: ‘;;.2 ‘:;.: :
eg 3x4=12 ¢ 00 ¢ — 4 3x4=12
0 66 o6 4+4+4=12
r—___v I o oooT!
- (oo Ooq-c e ie 2 B =y
S P N 4 [-F o & ® 12
— MM h :
vy | Use: cubes, numicon, objects, times x. oottt B e
l->_l- table knowledge, bar models number The abstract versions are a continuation of the
W |lines Pictures can be used to support bar model and pictorial versions.
number line drawing.
Arrays (1d x 1d showing commutative
multiplication) 2x5=10
93 00000 5x2 =10
eg.2x5=5x2=10 lolo oYele)
88 2x5=5x2=10
Use: cubes, objects An alteration to the grouping/she?ring 2+2+2+2+2=10
structures to show commutativity.
Partitioning and combining to - o - -
multiply (2d x 1d) e 9o 4 ot _E@E@ 4x15
eSelecNelecioloche lOS ‘S 7\
e.g.15x4 E@EE@@ D ' 10 5
N
9 o | ‘ 10x 4=40
- 4 5x 4=20
g 50 ——— 3 T ' 40 + 20 = 60
; 6 groups of 50 6 groups of 3 300 l
o
- 6 H:Ill Hm HH: + |8 Il : Children record the steps that they take.
- . 318 6 0
6 x50=300 Bx3=18 :
Use: B 10, numicon, pl I X | 10 | >
> N ase =%, nu :jc": ' pdace Ycz u;: _ Place value columns show ‘lots of’ or repeated 4 | 4x10=40 | 4x5=20
counters, area moael, gria metno Resources and area models show relative value. addition more efficient, partitioned values




Column multiplication (up to 3d x 1d)

Ix23 J= 20 =060
2xS=Y

Upper KS2

e.g.23x3 [Os | Is 20 3 60 +9 =69
10s 1Is 00 |ooo 23
00 |000 oo |ooo
Q0O Q00 o X 3
©0 |o000 00 |00 )
6 | 1 b2
Use: base 10, place val 6 0
se: base 10, place value counters The steps are shown to ensure and
demonstrate understanding.
Column multiplication (up to 4d x 2d)
100s | 10s 1Is 6x23=
000 X -
e.g.23x6 000
096
838 23
X 6
100s| 10s | 1s 138
000
000 11
000
Use: base 10, place value counters e 858
1 — T Formal written method

Column multiplication (any number,
including decimals)

Use: place value counters

Tens

1.212 x3 =3.636

e I
s 100s

LN
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L ) |

1 2 4
X 2 6
7 4 4
1 2
24 80
32 2 4
1 1

Answer: 3224




Division — share, group, divide, divided by, half, dividend, divisor, quotient

Method Concrete Pictorial Abstract
Division as sharing
e.g. 6 + 2 =3 (in each of the two @ @ 3 3
equal groups) “““ Bar models can be used for pictorial
/" N\ i, . representations
Use: cubes, objects, part/whole e Children should also be encouraged to used
models, bar models, numicon 7 their knowledge of their 2x tables
Division as grouping
%2
Z 6 I
S~
vy | Use: cubes, objects, part/whole
;_' models, bar models, numicon 6+2=3 6 seeds into pots — 2 in each pot.
Ll
Division within arrays - linking
grouping with sharing and division
with multiplication
6+-2=3
eg.6+2=3and3x2=6 6-3=2
3x2=6
_ 2x3=6
Arrays build links with the inverse - multiplying Two groups of 3 could also be circled
Use: cubes, objects, numicon
Division with a remainder - linking to
times tables facts and repeated
. 4 ~4 -4
subtraction BT T T
o — — — [ 5 9 |
D leg13:4=3r1 , I l l ) I | o 3
ah) — — —
S ) The number line links back to the Cuisenaire
3 3 whole groups with 1 left over—3r1 rod method.
_ _ Arrays could also be drawn Use of children’s times tables facts should be
Use: lollipop sticks, numicon, cubes, Cuisenaire rods above a ruler and arrays could encouraged.
objects, number lines also be used.




Leading to 2d divided by 1d - using
base 10 or place value counters, to
help bridge to short division

eg.42+-3=14

Use: place value counters

o0

10s 1s

00

10s 1s
000000 )
000000

10s 1s

0000

42 is shared into 3 equal groups and the
remainder exchanged/regrouped.

@ |0 000
OO0

Children to be able to make sense of the place
value counters and write calculations to show the
process and their understanding.

42 + 3
42 =30+ 12
30+-3=10
12+3=4
10+4=14

Upper KS2

Short division (up to 3 digits by 1 ms
digit), including with remainders — 105 Is 1 2

g Q \J\ OOOOO 111
e.g. 615+ 5=123 ° Q_e DO000)00000 51615

00000 (00000 L : . :
The concrete and pictorial work is applied, with
Use: place value counters 7 ) 3 understanding, to the formal algorithm.
Short division (up to 4 digits by a 1
digit number including remainders) As above As above As above
Long division with place value 1000s | 100s 1s
counters (up to 4 digits by a 2 digit =Y 0000 0000 | We can't group 2 thousands into
(=]

number)

Children should also exchange into
the tenths and hundredths column
too and express remainders as
decimals and fractions.

e.g. 2,544 +12 =212

Use: place value counters

with 1 hundred.

We can group 24 hundreds
into groups of 12 which leaves

After exchanging the hundred, we
have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens.

After exchanging the 2 tens, we
have 24 ones. We can group 24 ones
into 2 group of 12, which leaves no remainder. i‘;

groups of 12 so will exchange them.

12[ 2544

24

1

12| 2544

14
12
2

0212

1212544
24

24
24
0




