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This policy supports the White Rose maths scheme used throughout the school. Progression within each area of calculation is in line with the programme of study in
the 2014 National Curriculum. This calculation policy should be used to support children to develop a deep understanding of numhber and calculation. This policy has
heen designed to teach children through the use of concrete, pictorial and abstract representations.

« Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on’ component using real
ohjects and is a foundation for conceptual understanding.

» Pictorial representation - a pupil has sufficiently understood the ‘hands on’ experiences performed and can now relate them to representations, such
as a diagram (including Bar/Part, part models) or picture of the problem.
» Abstract representation—a pupil is now capahble of representing problems by using mathematical notation, for example 21 + 123 = 144

It is important that conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is achieved by going back and
forth between these representations.

Mathematics Mastery

At the centre of the mastery approuch to the teaching of mathematics is the helief that all children have the potential to- succeed. They should have access to the

same cwriculum content and, rather than heing extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied

the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in EYFS and Year 1 to Year
6.

How to use the policy:

This mathematics policy is a guide for all staff in Reynolds Academy and has been adapted from work by White Rose and Third Space. All teachers have been given the
scheme of work from White Rose and are required to- base their planning around their year group’s modules and not to move onto a higher year group’s scheme of work
(teachers may use previous year group’s modules for children whom are not yet secure in their year groups modules). These modules use the Singapore Maths Methods and are
affiliated to the workings of the 2014 Maths Programme of Study. Teachers can use any teaching resowrces that they wish to use and the policy does not recommend one set of
resources over another, rather that, a variety of resources are used.

For each of the four rules of number, different strategies are laid out, together with examples of what concrete materials can be used and how, along with

suggested pictorial representations. The principle of the concrete-pictorial-abstruct (CPA) approuch is for children to have a true understanding of @ mathematical concept, they
need, to- master all three phases within a year group’s scheme of work.

“Use stem sentences from White Rose or Third Space to support children to emhed the concept.



Itiplication



Objective and Strateqy Concrete Pictorial Abstract

Doubling Use counting and concrete ohjects to- add equal
What is double 47? Use pictures 14l=
and icons that - Write addition,
@ E %'@ ‘ @ encourage 242= leulations to
children to
X | 2 13432 adding twor equal
4+ 4=8 concept of
+* &= =~ doubling as btdh= groups.
5+5=
Build numhers using
I I rOTIO the pairwise patterns on
1100|090 10 frames helps the . '
00|00 OIO| children to see the * No expectation for children to he ahble to
OIOIOI0IIOIOIOIO|  doubles. record a multiplication calculation
Pair-wise pattern formally.

Provide examples of douhles

and, non-douhles for the

children to sort and, explain 5 S

why. =%
- .-

Use real life examples that encourage children to
groups.

AL




Objective and Strutegy Concrete Pictorial Abstruct
Follow EYFS for Doubling Arrange ohjects in
numhers up to 20. @ @ @ equal and unequal Say and write stem sentences alongside

groups for children to quuale smwuwe&s ,suduas, There are three

Solve one-step problems recognise and equal groups of 5.
ca,lauang.m know they are equal. [5+5+5= | to suppoTt counting
answer using concrete in2,5and10’s
ohjects, pictorial Find the total of equal groups by counting in 2, 5,
representations and, arrays and 10’s using repeated addition. Hunired Sqre Use numher lines to
with the support Use 100 squares to support reinforce repeated,

teacher o0 09 counting in 2s, 5s and, 10s. o 123856783 % addition counting
of the ' w&& % W W 8%8@ in 2s, 5s and 10s.
Recognising equal and gg 8:] * No expectation for children to be ahble to record
unequal groups. Solve problems such as: a multiplication calculation formally.

Children to- make connections between arrays, There are 5 apples in one

Count in multiples of 2s, 5s number patterns, and counting in twos, fives . hag. Howmunyq,ppl,es,
and, 10s. and tens. altogether in two bags?

Objective and, Strutegy Concrete Pictorial Abstruct
Follow on from Year1 - I 111 Recognise equal groups and Introduce children
unequal groups. ~ numicon, counters and unifix | @@ee®e®  addition and multiplication. 00000 oeoe symbolalongside

2550 cubes to make arrays and 00000 0000  repeated addition.
Recall and use : EEES expjmwynmuﬂﬂ,vity, 5+5+5+5=20 4x5=20
25@16% . P00 @® Use ions. of SH5+5+5=20
, inlicati representations -
tables. ﬁ ﬁ ﬁ EEEEE YR K ) arrays to show different 4x5=20
calculations and, to explore 5x4=20
: , , T o0 o
Calx:ulatemaﬂwmgﬂoaL Use concrete ohjects when leaming multiplication ® e i ) N . .
statements and write them | facts for the 2s, 55 and, 10s. ®e X& = Use commutativity and inverse relations. to” develop
mguwxm:sjgn&. e 4x2=8 multiplicative reasoning (for example, 4 x 5 = 20 and

20 + 5 = 4),




Show that multiplication of

2 numbhers is commutative.

Solve problems using
materials, arrays, repeated
addition, mentaLm@terd&
uwwdmgprcblem&m

contexts.

Count in steps of 2, 3, and,
5 from O, and in 10s from
any numher, forward and
backward.

Model

Calculation

*Showing the calculation

alongside the model will help.
children to see the connection.

Use pictorials such as 100 squares and
number lines to- count in steps of 2s, 3s
and 5s from O and in 10s from any

Hundred Squase

@1 2388 46780

Maodel Calculation

one-digit numhber using concrete manipulatives.

Objective and Strutegy Concrete Pictorial Abstract
Follow on from Year 2 - Use arrays and, pictorials to recognise Understand how to use known times-tahles
understanding repeated Use concrete ohjects when commutativity and to understand how to multiply multiples of 10.
addw'pnand,equm learning multiplication facts times tables facts relate to commutativity.
grouping. for the 3s; 4s and, 8s. 3x5=15

%@% 3x4 =12 30 x5 =150
Year3 000-000-000-000 00 4x3=12
I I I | I Use partitioning and addition to complete
Multiplication facts for the S1EE 665 s Usenumber | multiplications of 2-digit numbers by a1-
3, 4 and 8 multiplication Bead strings and numicon can support children in lines/tracks | digit numhber.
tables. Uwrunderstandmg of multiplication as repeated, tcroqum;m ixt3er
Use known facts to 3+3+3+3+3=15 forwards and backwurds. 4x3=12 4x10=40
multiply multiples of 10 5x3=15 1244052
3x5=15 Through doubling, children connect the 2,
Multiply 2-digit numhbers hy 4 and 8 multiplication tables. 4x13=52
1-digit numhbers using L0 (aa/co  Explore the relationship
mental and progressing to "~ hetween known times tahles
formal written methods. (\E E/}(\E E,)(\E E' andmulhpie&of 10 using place Im—— E E Multuplg Mvandﬂvwwgwnumbersby a
‘ ‘ value equipment. 3xd=_ Eﬁﬂﬁ omd;gwnumbers}wwmg the clear
Solve problems, involving 3x2=6 axse EEE%EEE addition alongside the grid method.
multiplication. 3x20 =60 P 0 ¥
Year 4 Represent a two-digit numher multiplied by a 7 210 35

210 +35= 245




Multiplication facts up to 12
x 12.

Multiplying by 0 and 1;
multiplying together 3
numhbers.

Multiply two and three-
digit numbers by a one-
written layout.

Explore multiplication with no exchange hefore
moving on to multiplication with exchange.

e [
0000000 | i

0000|000 12

Link partitioning a 2-digit number with
multiplying.

Q0O Q000 | ..xn-[ |
00 [0000] ...[]

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

4 rows of 10
4 rows of 3

IS

4 rows of 13

Use Base 10 and place volue counters to support

Il
EE
TS
e % 5=

B = [26x
Add up each column, starting with the ones
making any exchanges needed.

*Shgwthzmlauutwnarldgrbd,

Model Calculation

Use har models to support scaling.
here irls i
cgroup, Thareare

a group. There are
Girls

5 times more hoys
than girls. How
many hoys are in a group?

Children represent the work they have done
with place value counters/Base 10.
L4 X3=72

Model Calculation

*Show the calculation

Write calculations
in expanded
column form,
ensuring children
understand, the
link with, place
value and,
exchange.

Move onto using the formal written method

(5x 4)

(5% 30)

H T 0

3 4

*Digits exchanged and regrouped to he written

*Use multiplication grids to support children
who struggle with times tahles.




Objective and Strutegy Concrete Abstruct
Follow on from year 3/4 for | Continue to use place value counters to support
multiplying using concrete. | multiplicatiom. mlalTlo Children continue to
resowrces and formal 1|e|2|e| Dbuildontheformal
methods of multiplication. | = | written method, of
@ 00O * °  short multiplication
Multiply numbers up to 4 00 5 4|7 8
digits by a one or two-digit © 2 L
number using a formal © ©0
written method, including - ‘ Use the grid and expanded method before
LO_“{J multiplication for two- -1-3 ©- moving onto formal written methods of
digit numbers. * Show how the concrete method links to the abstract long multiplication.
method alongside your working. Cross out the numhbers I 43
Solve problems involving when exchanging and show where to write the new % 200 | 30 4 * P2
multiplication. amounts. 30 | 6000 | 900 | 120 2 86 143x2
I 4 3 0 143 x 10
2 |40 ] %0 | 8 | 7 1| 6 143x12
Year 6 Use arrays, area models and place value counters |
to support multiplying numbers by 2-digits.
M l. l “- djgi.t/ H|T|o ThiH T O
numhers up to 4 digits by a 10 8 212 23 4
two-digit whole number * all x| 32
using the formal written 2|2 4 6 8
l. lofwng i il I 17 ..I{J 2 0
) 61812 7|4 B 8
TTh  Th H T 8]
Children should he
2|715]° confident at using
x 2 8 Longnuunplwanm
2 1 9 1 2 I :m94_
*Show the grid method 2" s 3 2 digit numhbers by 2-
x | 200 | 30 4 alongside the area model *Showing the 5478 0 digit numhers.
30 | 6000 | 900 | ©o | 9 aninitiol written Model | calessten | caleulation alongside > 1o lelol2
2 | 400 | 60 | 8 Wm o ictorials will help
to written i . . . .
l'fl' . long Ww'mm Ensure children line up numbers clearly in

*Use multiplication grids to support children
who struggle with times tahles.




Division




Objeothand,Stmtegy Concrete Pictorial Abstract
halving and sharing. o am k - Use pictwres and icons that *Nowmfwmwmmwm
. , . i ‘ I I \ ¢ = encournge children to see a division calculation formally.
.Halxrm,ga,w‘rwl:e,hal,vmg N, ‘1‘:? | b of halving in
o quantity of ohjects. . lation to subitising,
* Sharing a quantity of Use concrete * e addition MSAJJODWOTLK . .
ohjects. resources for * 2 !mowlzdge.zb.e. nowmg
% childrentoshare | &« B ls-made of 2 groups of 2,
uwoequaL so half of 4 is 2.
oo o'o slo oo e Use bar
DL X [J . .
Use halving mats and part part ****"  with pictures or
whole models, with the physical icons to share
objects and, resources that can he equally.
manipulated.
Investigate whether small quantities s l
are odd or even hy shw*ingqi,thUZ G‘\:;ES:{'D Lcjkusj/dmwc{:armam
groups and hy making pairs. . . \Q visualise 3 or more
T\ " equal groups.
) children to s equally.
“During snack time or group activities, encouruge
children to check that the items are shared equally and
that everyone has the same.
Objective and Strategy Concrete Pictorial Abstract
Follow EYFS for sharing Usacom;reizobjed&w Use pictures or
amounts. ... ... .0‘”... ‘0./ equal groups. && % @ quantities. There are 20 apples altogether.
They are put in bags of 5.
Division as sharing and, 0 How many bags are there?
making equal groups Use part part whole models and @@@0@® Use pictorial arrays to
concrete resources to share and ::::: represent a whole and towork | 8 + 2 = 4
make equal groups from a whole. | g@@e@e@ out how many equal groups |18 +2 =9
48 + 2= 24




Solve one-step problems
) ing division, by
calculating the answer

and arrays with the support
of the teacher.

Count the numhber of equal groups using resources

such as humican and numher heads.
ERHHEE

Use har models and concrete resources to share
and make equal groups from a whole.

Use concrete resources make equal and unequal

s

ad
&b

*When moving onto dividing 2-digit numbers by the

times tables that they know, use manipulatives that

exchanges.

S0 %0 (B

48 + 2= 24
Model | Calculation *S%mmmw
help. children to see the
Co ulzcm' I/.

can be made for numhers up to 20.

Use bar models to represent a whole and to
share amounts.

= =
| % '.l|'.l

Draw or sketch images/dots to help divide
numbers up to 20.

‘00\/00Y0O0)
oo/\oo0 00

Use number lines to show jumps in groups.
Start with a whole and count hack.

071 2 3 %5 67 8B 7 WTNTRDTREWTREFO

Use part-whole models and place value
I to :de. child th o dl

Maodel Calculation

children to see the

* Even though there is no expectation for
children in Year 1 to he able to record a division
lation Wy, sf the, caleulati




Objective and Strategy Concrete Pictorial Abstract
Follow on from Year 2 for Link division to- multiplication by creating an Use number lines to show jumps in groups. | I know that 5 x 7 = 35 so' I know all these
division of dividing 2-digit array and thinking about the numher sentences Start with a whole and count hack in equal | facts:
by 1-digit with no :};utgan:zamted/ groups. 5 x 7= 35
. + = - - - X =
remainders and exchanges. 5x3 <15 7 x5=35
15+5=3 © 1 2 3 &5 47 8 9% WNRUDTHRSEXYTE PO 35:5)(7
Divide a 2- digit numher2 - | 3 5 5 = 15 35=7x5
digit by a 1-digit numher Continue to use bar models, part whole 35+5=7
with and without exchange. | Use place value and Base 10 equipment to models to divide and, to show remainders. | 35+7=5
understand the concept of remainders. Provide a clear pictorial method that 7=35+5
== o matches the concrete representation. >=35+7
Divide a 2- digit numher 2 - e —
- - i | ¢ 0000000 52
digit by a 1-digit numhber R 2 °°::°°°
with and without i [ o | © 000 52 + 4 =13
remainders. - e | ece 2122 |°
o *Start with the manipulatives outside the place value L 53+ 4=13n
Use known facts to-divide: | ¢34 hefore sharing the tens and ones equally | o N I I B
multiples. of 10. the rows for hoth enchanging and remainders. A Begin with divisors that divide equally
A A hefore moving onto the short method with
(40) (/:3) remainders.
A ft\_ \‘.
Use Base 10 and Place value counters to exchange » -"/'1;\1 |‘1L\ mﬁ
one ten for ten ones. .ﬁ"‘\.i/; Ny 1.3 2|1 4
200 000000 e als 12 als | s %
00 000000
o ——]
° 000
© | eoo cShowin the.
i\, ::: Madel Calculation lculati g side
Use place value to group by the divisor to children to see the

A

oo




Children continue to use place value to share 3-
digit numbers equally. This will also help. children
identify remainders.

8888 9000 v [+ e
o ©0 [0 |0
5 o~ 0000 ceroo
°0 © 0000 e © |0
o0 © 0000 (@00 |©

0 © 0000

*Showing the calculation

Model Calculation

help children to see the
connection.
Objective and Strutegy Concrete Pictorial Abstract
Follow on from Year 4 Continue to- model using place volue counters to- | Children to continue to- draw place volue
using short methods of counters. Provide the children with a
division with exchanges pictorial that matches the concrete 8532+ 2=4266)

Continue with the short method showing
exchanges and remainders.

4 2 66 ’Lfrz
2|E 5 13 |12 54 3 2
*Showing the
Maodel Calculation [ l . .

pictorials will Once children understand remainders,
dwmehtTE hegin to express as a fraction or decimal

- *Showing the calculation .
Model | Calculation alongside manipulatives will connection. according to the context.
help children to see the 18 61/5 14 .6
' * Children should he encournged away from the 59°'3"'1 35511 .0
and. nictorial when dividi l
i with multiple ex es and when dividi
*Chldms}wludbamumgedammgfmnt}w lmwugzwhmbyz-digm.ww
multiple exchanges and when dividing up to 4digits o |4 8 9

bgz-digit&. 15. 7 173 |Bs %







