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This policy supports Herts For Learning, Essential Maths, PA Plus and White Rose maths scheme which are used throughout the school up to Year 6.
Progression within each area of calculation is in line with the programme of study in the updated 2021 National Curriculum.

This calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy has been 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
objects 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 or picture of the problem.

Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 12 x 2 = 24. 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

This approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the same curriculum
content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied
problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures
through the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used
in Years 1 to Year 6 and the skills continued to be applied in Years 7 and 8.

Using this Policy

This mathematics policy is a guide for all staff at Heath Mount School. All teachers have been given long term and medium term plans that are supported by
the daily lesson plans for the White Rose Maths Hub (Yr3-6) and Herts for Learning PAPlus and Essential Maths (EYFS-Yr2). Teachers are able to use their
professional judgement, adapting methods and teaching style, while incorporating the CPA approach, in order to gain efficient and reliable calculation
methods based on the ability and needs of pupils in their class. Subsequently, pupils are able to use methods outside of this policy provided they are using
clear, follow able methodology reliably and efficiently. 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-abstract (CPA)
approach (Make it, Draw it, Write it) is for children to have a true understanding of a mathematical concept, they need to master all three phases within a
year group’s scheme of work.
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EYFS - Addition

Objectives Concrete Pictorial Abstract
f i Ak [
Knlows thata group of ) vk I ‘ W e o000 ® ) i G
things can Ehange in ) _ I.I ‘? g‘" a &P e and numbers to form
uantity when somethin . : ; :
FI » ZI’ g o m‘ Yo monsit a calculation.
Is adde A pictures so children
Use toys and general dlassroom resources for are able to count the
Find the total number of children to physically manipulate, total. 5 + 2 — 7
items in two groups by group/regroup.
counting all of them
[ e
Says the number that is [T — Use specific maths
one more than a given . respurces such as :
[ A - Bar model using
number S s i counters, snap ) i
. ) | visuals, picturesficons
S 3 wnin £ Martie or colours,
Finds one more than a (%] e —
. ¢ ¢ ¢ @
group of up to 5 objects, . ™ i
then 10 objects ' :
Use visual supports
eoeee such as ten frames,
In practical activities, o|o|ele part part whole and = =
begin to use the . addition mats with el
vocabulary associated 1010 plchatis fooas. = ——
with addition = e i
A, |t | ) [ 1)
L @ ; s
U . tt nd -; " e W @ o “‘ - . T
O;I.thgu:hnel ;edsdat o Use visual supports such ..u:..,.... é“.“"'“.- . 15|s5]| [&]
W |
DJECLS, they as ten frames, part part ey 8 I ¢ p\ | =
single digit numbers and whole and addition mals; Hin % é @ @ Jolo
Count on tO flnd the wr!.'h thE Phﬁical ﬂhj:e':ti . » '
answer and resources that can be . . * No expectation for children to be
manipulsted Pupils can also choose their own way to alibi Adi it & vmisiber
Solve problems including show their recording sentence/addition calculation.
doubling
Vocabulary Total, (understand cardinality) (be able to subitise) altogether, count, count on, accurate, how many, double, none, zero,
nothing
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Objectives Concrete Pictorial Abstract
Combine 2 FEE (oo When adding
two-parts =N 33 ronsanszal B [ vsere punpm numbers to 10,
to make a in ik diagram children can explore
whole eccee IENEEE .':.'Z."'.;':'.".m both aggregation and
= augmentation.
The Bar Model will be continued from EYFS asa
thod to support problem solving involving addition,
(use part- "tumw:fnh t_himcgz;: r::-mnn;gms afn;" The part-whole
maoving onto usi ictorial re| entations o .
whole hliith, Shas ireh Wik stne mave ekt the 4+3=7 model, discrete and
model) AT continuous bar
ST reTe = = model, number
. == 7=4 +3 shapes and ten frame
Pictorial (concrete) Abstract i
support aggregation.
M |2[3[®|5 6|®|8|9|10| The combination bar
model, ten frame,
Represent 0 bead string and
and use number track all
number L_¢ : support
bonds and @ siemi0 L~ 6+a=10 augmentation.
@ 0-:-5 |10 )4+8=10 G+4=10
related @ 1-6-s S 10-4=8 i
. 10-6=4
subtraction ® M=-d=6
facts within M-6=4
Tans Frama
20 (Some children may need ta initially use b
real objects then move onto the Part Whoke Modal o - —
representation, egg boxes may alse be used Bar model and part-whole model to be
1o support this) used alongside abstract
Adc_I|t_|0n of 64329
1-digit and 012345672890 6+11=17
.. 3 e Sinﬁmfhzlungermerunfhenmberlmennd
2-digit ok ok i ad, 17=11 + 6
numbers to | -t with the larger number and count on Place the larger number in your head
20 and count on the smaller number to
find your answer.
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Regrouping m B+3=11 Use pictures or a number line, Regroup or F+4=11
to make 10 Partition the smaller number using the part part
“ — whole model to make 10, If I am at seven, how many more do I need to
Q+5:m| make 10, How many more do T add on now?
Start with the A i
-IJ bigger number HH e
A and use the
smaller number
' | to make 10,
r_ Use ten frames.
Vocabulary | Add, addition, plus, more than, altogether, equal to, number bonds, number pairs, addition/subtraction facts, count on
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moving onto PV counters.

Objectives Concrete Pictorial Abstract
Adding 3 1- 4+7+6=17 When adding one-
digit numbers Pust 4.4vd 6 tnigether 10 mae 10, Add on 7 ﬁﬁ ‘fﬁﬂ I digit numbers that
F———— m ﬁ f g;’ * ﬁﬁﬁ‘ 47 +6)= m +-?- Cambing the twa numbers cross 10, it is
& 10 : N T important to highlight
e — fy=| on the remal .
S sss . sss = [I7 the importance of ten
Following on from making 10 with 2 of J'ﬁ-i’:’.ﬁ J".‘ tones equalling one
the digits, then add on the third digit. i togathar theme: groups of object:. D2 en.
picture o recomising e prowps to make 10,
Adding a INEENTER 17+5=22 17+5=22 Diffe'rent .
single digit to L:'LE—‘LJ—‘ h7+s5=22 il \ manipulatives can b(_-}
3 2-digit 9/9/0/e® and number @ used to represent this
g "[_]’ D[_: Use ten frame to line te Explore related facts exchange. Use
number 090N make ‘magic ten medel, 18T
e ¢ u 17+5=22 concrete resources
FPI— (20) - S glongmde number
RO 12 lines to support
Children explore the pattern. Bar Model 22=17=5 - children in
5
17+5=22 q 22—5217 understanding how to
27+5=32 15 partition their jumps.
Addinga 2- Og 27 + 30
27 +10 = 37
digit number // Pa +10 +10 +10 When adding three 1-
to multiples ) i 27+ 20 = 47 digit numbers,
of 10 25+10+ 35 } children should be
Explore that the ones digit does nat change 27 37 47 7 3T+ . =BT encouraged to look
Base 10 may be used above the number line for number bonds to
initially,
The: calculation wil “g‘”“““"ﬁ“i“ the Can children see and work out the 10 or doubles to add
number line to see the connection the nUmberS more
pattern? -
| efficiently.
Adding 2- @ ] e e i B A Partitionina:
digit numbers L S R aritioning: They should also
(no- e | eove ::. 2 apply their knowledge
: e ® "R of number bonds to
regroupin ["" . .
grouping) N _w i add more efficiently
Add together the ones first, then the i i e b eg 8+5=13s038
tens.Use the base blocks first before e 7 =11 +5=43,
e e JE & &7 70 T B0+ 12 =73
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Numicon may also be used for children
who are not ready to use PV counters.

N

Use number line and bridge ten using part
whole if necessary,
Base 10 may be used above the number line,

The caleulation will be shown alongside the
number line to see the connection

Model Calculation

Recording addition in columns supports
place value and prepares for formal
written methods with larger numbers.
Toward the end of the year, children move
to more formal recording using
partitiahing method:
an + 7
3+ 5
70 + 12

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

Vocabulary

Add, addition, more, plus, and, make, altogether, equal to, equals, most, count on, partition, column, ones, tens, number bonds,

doubles, greater value.
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0000 (0008 #14-

i

@ [nooo] ‘2

Children should be secure with using PV counters
before moving onta pictorial,

The caleulation will be shown alengside the model used

to see the connection

Model Calculation

Secure knowledge of representation with
the PV ealumns.

The calculation will be shown alongside the
model to see the connection

Model Calculation

Some children may need to use the
expanded method (see below).

Column Addition
(re-grouping)

1
Hurdnnds l Tms | I'\ll‘i-
1 3

Children can draw a representation of the
grid to further suppert their
understanding, carrying the ten
underneath the line,

20 + 5
40 + 8
60 + 13 =73

Children are to begin with the abstract:

expanded form.
For those children, that are confident
after AFL, the below method should be
used,

n
"k

I
o S

021

I

-

Objectives Concrete Pictorial Abstract
Add numbers with T o == ; At this stage,
up to 3 digits 2[00 fNAL fans i

P & OO | pees , 233 H e e )ss encourage children to
Column Additi 123j0 | Joas use the formal

olumn Ition

) sl ol i rrie column method when
(n0 re-grouplng) Using manipulatives (dienes, numicon, counters) ; = 5 b l l ti l d
children are to line up hundreds_ tens and ones. Children are to draw, in a PV frame, the 337 Calculating alongsioe
o| © |® | manipulatives, that they are using. CAlldeen 1o mors cris Pacorcieg mors straws, base 10 or
e ri .

place value counters.
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.
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 3 digits.

nﬂﬂ::

Ensure children write
out their calculation
15 242 alongside any
concrete resources so
they can see the links
to the written column
method.

EEgEm

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

Vocabulary Add, addition, more, sum, plus, and, make, altogether, equal to, equals, most, count on, partition, column, near double, double,
halve,
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Addition with decimal
places

Children can use their own
pictorial recordings to further
their understanding

7

I

\I 2138

| 1378 |

| 2138 | |

1378

As children move on introduce
decimals with the same and
different number of decimal

places.

=
+
, X

=W th A

2- 159
7 - [SI5
[T

Ensure children have experience
of adding decimals in a variety of
contexts: money, measures

Objectives Concrete Pictorial Abstract
;’\di Z_llrj;bers with up i e o ;hws-nda ;gd;ds _Tens _I Ones Base 10 and place
0 4 digits . “ TNE value counters are
‘ I I I Q0 e/ 1 3 ? 8 ::an::)j;ﬁi?; :«Visen
Use formal method: \J S . .
Column addition |/ / ~ / + 2148 adding m_Jn_'lbers with
[} | - : — up to 4 digits.
. e H I'- ::
= :: = T8 3526 Ensure children write
e = eeg 11 out their calculation
7 £ 5 1 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.

Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary,

decimal, decimal point
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Pictorial Abstract
Addition with R T ! 265 Place value counters
Decimals 000 @@@) 000 000 000 000 : or plain counters on a
@@ 6]e) oo &0 + 2.41 place value grid are
00 %\GD% © o® o900 © 6.06 the most effective
= LQ J _ OUD concrete resources
o ° [Z 1 when adding
numbers with more
@ @ 81,059 than 4 digits.
366 %
5 2‘3}‘;’_ | At this stage, children
o | 20579 should be
JEI LR encouraged to work
, 55l 8l in the abstract, using
X A-080 the column method
365 | o4 IR to add larger -
T3 -5 11 numbers efficiently.
\ 365 | = !
» Insert zeros as place value
241 ( holders
Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary,

decimal, decimal point
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EYFS - Subtraction

Objectives Concrete Pictorial Abstract
Knon that a grou.p A focus on symbols
of things change in M and numbers to form
quantity when a calculation.
something is taken

away LR TR

Find 1 less from a
group of 5 objects,
then 10 objects

In practical
activities and
discussion begin to
use the vocabulary
appropriate to
subtraction

Using quantities
and objects they
subtract two single
digit numbers and
count back to find

Use toys and general classroom resources for
children to physically manipulate,
group/regroup.

}-'Lh-i '
e

Eq

Use specific maths resources such as snap cubes,
Numicon, bead strings etc.

A group of pictures for children to cross out
or cover quantities to support subtraction.

the answer (T T T IXXXIX»
Y * Mo expectation for children to be
Use visual supports such as ten frames, part athle :j '::_::d " m: : t:
. sentence/addition calculation.

Uze visual supports such as ten frames, part part part whole and bar model with pictures/icons.

whole and subtraction mats, with the physical

objects and resources that can be manipulated.
Vocabulary Subtract, take-away, less than, left, fewer, equals
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Year 1 - Subtraction

Objective Concrete Pictorial Abstract
s
Subtract First Then Now 7—4 =13 Part-whole models,
one-digit 900 |
and two- BEO | l | .5 | | | | | bar models, ten
digi e frames and number
igit
numbers to - 16—9=7 shapes support
20, R -9999-900 partitioning.
including 0. I:I:]:l‘ N
Taking "
away ones | Use physical objects to show how e bk Ten frames. number
they can be taken away AAA B tracks, snngle bar
o . elsd models and bead
: . strings support
Counting ek shiopmahilsishromer oo reduction
Back 112(3/@)|s|6|@]|8]9]|w0 :
13-4 ——— Put 13 in your head, count back 4.
em—— 2 What number are you at? (Use your Cubes and bar
it bl i S — fingers to help you) models with two bars
o [ TT 11V can support finding
“ - 3 the difference.
Find the Compareobjects and amounts " Comtan Hannah has12 sweets and her sister | When subtracting
difference [EETTTTT 7 Sevenie 3 mars then four Sttecence has 5. How many more does Hannah | one-digit numbers
Tm . i i e 13 'EE R have than her sister? that cross 10,it is
- i —— important to highlight
: Draw bars to find L e 1 sy il e ke 1 20 e i .
' . e the importance of ten
F vl p— ones equalling one
Lay ol:je::t.;m re-pmi?l:t bar moded 2 ten.
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back, how many left, how much less is, first, now, then....

Represent N — Children should be
and use ink 1o addition. Llse .
i et e { 5 : encouraged to find
the Inverse. the number bond to
bonds and 10 wh titioni
related . when partitioning
subtraction the subtracted
el If 10 is the whole and 6 is one of the arts,
facts within what s the other part? Use a pictorial representation of objects to show the Move to using numbers within the part whole model, nUmber. Ten frames’
20 Part- = part-part whole model number Shapes and
part whole S e number lines are
model . . . . O particularly useful for
0® e
Make 10 14-9= 13 -7 =@ 2 " 16—-8=
. [3][4]
' - e e us | How many do we take off to reach the
" . - ol next 107
| | ' | | Start at 13. Take away 3 to reach 10. Then take away the remaining 4 How many do we have left to take off?
L] H II_— 1 _l__ | 50 you have taken away 7 altogether, You have reached your

Make 14 on the ten frame. Take avway the four first to make 10 and o

then takeaway one more 50 you have taken away 5. You ane left with

the answer of 3,
Vocabulary | equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count
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Year 2 - Subtraction

Objectives Concrete Pictorial Abstract
Su btl"-’:?CF a 34—13 =21 i | E::L‘-‘l:-‘; draw representations of Dienes and 43 —_— 21 - 22 A't thlS Stage,
two-digit —— ' encourage children to
number and = Zor ] Aecowing subfrastion i columns supports plage value and use the formal
ones, a 2- . — g bal pregares for
o UseDlenesto |22 “ww O farma wnifen mefhods wit farger numbers. column method when
dlglt number show how to par- a Toward T end of the year, children meve To more formal . N
and tens Htion the number recaeding using partitiomes methact calculating alongside
’ when subtractin [ ——
two two- \lﬂ.litht:u.ltrce:mu:a’g — ...';. eg 3= SlraWS, baSE 10 or
digit ine- 43—21=22 ey place value counters.
numbers The caleulation will be shown alengside the manipulative e
bers e 20eed? As numbers become
Partitioning Model | Calculation larger, straws become
to subtract less efficient.
without re-
grouping: )
Friendly @ Children can also use
numbers’ 65 a blank number line
] to count on to find
? | 28 the difference.
Encourage them to
Make a ten np +30 45 _ jump to multiples of
strategy i e, | N~ N 93—76=17 10 to become more
a ip ..
.- o 28 30 60 65 efficient.
i 2830 3y
34—28 Use a number line to count on to next
ten and then the rest.
Use a bead bar or bead strings to model
counting to next ten and the rest.
Vocabulary | equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least

count back, how many left, how much less is...difference, count on, strategy, partition, tens units
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Year 3 - Subtraction

Objectives Concrete Pictorial Abstract
To subtract - Children are to be secure with use of PV Children should begin with the expanded form. Moving Base 10 and place
numbers . '.{ E '. T counters before moving onto abstract. onto a more farmal way as below. value counters are
- Bl ¥5 '3a28- ' the most effective
with up to 1 J —_ : - ~ 7F28-582=146 | nost e
X 3 ) | g | # 47—32 | 47-24=243 ;s manipulative when
t ree- igits, © I o) | @ | _4o0+7 g . g subtracting numbers
USI-:E formal 2 o) m 0088 - 2043 =T with up to 3 digits.
written 1T 8. b
methods of 1 B . Ensure children write
columnar L ¥ = out their calculation
b ) ' alongside any
subtraction | e base 10 or Numicon to model concrete resources so
Column . The caleulation will be shown alongside the they can see the links
subtraction model chosen to see the connection to the written column
without method.
( . Model Calculation
exchanging) )
Plain counters on a
place value grid can
also be used to
support learning.
435
I
273 | @
| 435
273 N -
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Concrete Pictorial Abstract
Column
Subtraction e Tos oo ks
with Wl W o Mindreds | Tens —
exchanging | | i L, Il 62 P00 000 |0009
= g .
Hitt
435 — 273 = 262 728-502- 1067
] by -
*x 2 B
5 =] z
1 & E’-
Vocabulary | equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least
count back, how many left, how much less is...difference, count on, strategy, partition, tens units




Calculation Policy

Heath Mount School

Year 4 - Subtraction

Objective Concrete Pictorial Abstract
Subtract Thousands | Hundreds | Tens | Ones N Base 10 and place
numbers QW mEm| 1 [ "T;"::’ 27" 006 value counters are
W|t.h up to “ EEE o02 the most effective
4 digits BEEZ @ . )
8 L manipulatives when
using the B _
| 31 subtracting numbers
formal @ ﬁ357 . L
: with up to 4 digits.
written 2735
method of @ °
column 1622 Ensure children write
subtraction out their calculation
alongside any
concrete resources so
— they can see the links
to the written column
method.
Decimal
Rarits L ) j BRSO 52 ? . ? 9 .
Subtraction o " : Plain counters on a
Yoe0 =z ton | ones | serts place value grid can
(use - 4 4 e nE. ! - also be used to
context of o9 pgpe l .
c oo support learning.
money) 0000
Children should be encouraged to use When confident, children should find
PV counters their own ways to record
Vocabulary | Equal to, take away, less, minus, subtract, leaves, difference between, how many more, how many left, how

many fewer/less than, count back, count on, least.
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Year 5/6 - Subtraction

Objective Concrete Pictorial Abstract
Subtract Place value counters
with at HTh | Th H T or plain counters on a
least 4 o2 ggg YT 333888 oP . : place value; grid are
digits 272 ﬂ—eeg 00 3 g / 3 a 2 the most effective

concrete resource

. 8ﬂﬁ when subtracting

Include: P - 1 B "2 5 0 1 numbers with more
money an than 4 digits.
measures | 1 1 1 8 8 1

At this stage, children
Subtract should be
with more @ ° At this stage children should be encouraged gnc}::urabged to work
complex to work in the abstract using the grid n I céa str?lit,;fmg
numbers 294382 method. column method to
and S subtract larger
decimal numbers efficiently.

ecima
values 182,501 -
?
294 382
.I.
182501 7
Vocabulary | Equal to, take away, less, minus, subtract, leaves, difference between, how many more, how many left, how many fewer/less than,
count back, count on, least, partition, ones, tens...
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Objectives Concrete Pictorial Abstract
Solve problems
involving doubling TPy T 1 | e T+7=
1 3d= F+9=
. E 1 ‘ | ETE 10410=
¢+ 4=8 _ B
Counting and other == B#5= +ll=
maths resources bab= 12+12=
e & for children to .
- ) hi“ . make 2 equal Addition calculations to model
Eroups. adding two equal groups.
| N 'w Pictures and icons that encourage
b a children to see concept of doubling as
|"l \I :'f | Physical and real adding two equal groups.
g life examples
Seuste 1 that encourage
children to see
concept of
doubling as
adding two
” equal groups.

Vocabulary

Doubles, groups of, equal groups...
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Year 1 - Multiplication

Objective

Concrete

Pictorial

Abstract

Heath Mount School

Doubling

Use practical activities using manip-

to demonstrate dor\&ling

dousle 4 8

+ = 1
+X=
4x1e8 | + ] :%

mpEE
O

Draw pictures to show how to double
quantities

Partition a number and then
double each part before
recombining it back together.

16
/7 \
10 6
I x2 I x2

20 12

Counting in

Count in multiples of a number aloud,

lots of 2 etc.

Mu|tip|es ey Ny 1 " / E Write sequences with multiples of numbers.
o W Vs Ve Wonm 2,4,6,8,10
-] 5 =] L} ] ] 21 b =]
5,10, 15, 20, 25, 30
Repeated
Addition 2 0dd 2 acd 2 squsis 6 5 + 5 + 5 + 5 - 20
i Yo, Voo, T 4x5=20
D O\/O O\ O\N/D O —_
Use pictorial number lines to solve problems 5 X 4 - 20
Understand Use objects laid out in arrays to
Arrays find the answers to 2 lots 5, 3 . . . . .

@0000 ;.5

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.

Vocabulary

Groups of, lots of, times, array, altogether, multiply
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Year 2 - Multiplication

commutative

Objective Concrete Pictorial Abstract
Counting in B e Count in multiples of a number alowd. In Year 2, children are
multiples of 5+#5+5+5+5+5+5+5=40 introduced to the
2,3,4,5,10 ¥ e i . . . multiplication symbol.
S S ORI S T Write sequences with multiples of
from 0 i
' numbers.
(repeated ) AN
addition i Tl 0,2,4,6 8 10
) TN RIINRIINRIE
. 03,69 12,15
0,5, 10, 15, 20, 25, 30
Count the groups as children
are ski cointir:) thev ma Number lines, counting sticks and bar
hp' fi & q »;] by models should be used to show

use their fingers and the bar representation of counting in multiples. 4 4 3 =

method.
Multiplication Create arrays using counters and cu- Use representations of arrays to show different 12 L 3 % 4
. p_gg and colculations and explore commutativity.
is

Al

(I XXIXY]
*S200
B

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of

the multiplication does not

affect the answer.

Use an array to write multiplication
sentences and reinforce repeated

addition.

00000
00000
00000

5+5+5=15

3+43+3+3+3=15

5x3=15
3x5=15
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Using the 4 2xd=8

Inverse This ax2=8

should be A 5 Be7-4

taught s

alongside [:' x D = I:’ SR

division, so =i

pupils learn |:I i |:| il D —

how they D - |:| = D 1=8+4

work 4=8+2

alongside D i D i D Show all 8 related fact family sentences.
each other.

Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,

commutative.
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Year 3 - Multiplication
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Objective Concrete Pictorial Abstract
Multiplying 1. Teachers may decide
_digi Storrar W ik vt vyt ek I ey prid woslloeed. Children ean represent their werk with place to first look at the
two-digit
numbers x 10 | 3 :E:;ﬂ value counters in a way that they understand. expanded column
- They can draw the counters using codours to method befare
by a one P ey ng
digit show different amounts or just use the circles in moving on to the
the different col to show their thinki inli i
number S — Sh:“n bETI:I:‘_ urmng to show their thinking as » f:;)tt'l:OFSUltI pllcat|on
. x T [ u | 4w " | The place value
Grid
ooo (5x 4) counters should be
method ooo | used to support the
i Ooo + h
friﬁressmg Dom (5x 50]_ understanding of the
O the —
formal Mowve on to place value counters to show mEthOdl rather than
how we are finding groups of a number. supporting the
method. z multiplication, as
) children should use
Solving : times table
problems knowledge.
including Bar model are used to explore missing numbers D
missing
number 4x =320 4
problems, Add up each column, starting with the ones
integer making any exchanges needed. 7 x 5
scaling The calculation will be shown alongside the 0
problems. model chosen to see the connection
Model | Calculation
Vocabulary | Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,

commutative, product, multiples of, scale up
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Year 4 - Multiplication

Objective Concrete Pictorial Abstract
Multiply Hundrecs =
two-digit e neese Hundreds o When moving to 3-
and three- BREE o . ol
digit = | 00 0000 f,:f'ﬁi?ﬂgaﬂf:
numbers by Lﬁ’ ° ° OOO encourage children to
a one-digit P e 00 OO x move towards the
number —_— (=]~ QO short, formal written
© oo metod
Base 10 and place

layout { 245 x 4 =980 value counters

id hod continue to support
Gri ”:ft 0 the understanding of
recap3 ;on; the written method.
Z?ai'zs : flJr Limit the number of
digit exchanges needed in

g the questions and
Multiplying ;nove children away
numbers by rom resources when
1 digit (year multiplying larger
4 numbers.

expectation)
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Column Children can continue to be supported by This grid method may be used to show how
L . place value counters at the stage of multipli- A i
multlpllcatlo cation, This initially done where there is no this relates to a formal written method. L2 % 5
n regrouping. 321x2 =642
e X 100 [20 |4 L 14
oo Itisim- X g
portant at 5 500 |100 |20 —., — et
'-"." this stage (% »
“ | thatthey | 00 (ms)
P alwa?-s '5 6 O fissns)
=7 | multiply BrATINY
S T the ones s AR -
“ 2| st
The carresponding long multiplication is mod-
elled alongside
Model Calculation
| 2% k8 =
] = l 1 ‘f- .
Bar modelling and number lines can support X 5 Thils may lead
: ; Hi to a compact
learners when solving problems with multiplica- T 17 0 g
tion alongside the formal written methods. e e ERe
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative, product, multiples of, scale up, inverse, derive
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multiplication)

rmethod.

L4 x146=334

& D=
-

Ok
o olo

L4
—;—g—r 24 x 10 on the second

row. Show multiplying
by 10 by putting zero
in the units first.

|23y
| 16
Z C u__f]l]‘ncor

| 4 O p23awin
19,744

Objective Concrete Pictorial Abstract
Multiply [ - When multiplying 4-
numbers up © RO OO 888 ThiH T O digit numbers, place
to 4-digits b (-] Q 00 | 1182 6 value counters are
a one-gi it y DOOE 00 | the best manipulative
b sit e Q0 0O x 3 to use to support
number using 06 L=l —— children in their
the? format " 5|47 8 understanding of the
written . 5 1 formal written
method, method.
including long . If chi_ldrgn are
multiplication | children can continue to be x 4 multiplying larger
for 2-digit supported by PV counters. Itis x 1300 120 17 — ;ﬁ :tﬁumgbgpiirr?gav:(ijth their
; ; 4 11200 | &0 28

numbers er:\portan;_thtat they always multiply 1200 times tables,

€ onesirst. 1308 encourage the use of
Column multiplication grids so
multiplication T:e clzrtr,espor:jdllrlmg(;orlmg mu.I;llecatlon X = L This may lead children can focus on
for3and 4 shouldbe modefied alongside. 1303 1o ompedt the use of the written
digits x 1 digit T= method.
Column Manipulatives may still be used with the 24 x 6 on the first row.
multiplication iﬂ;‘i‘lf::::;‘: """i';i multiplication Meving forward, multiply by 2 2 digit number X IZ 2‘" (6% 4 = 24, carrying the

[ & showing the different rows within the grid ——y—r 2forthe 20, then & x

( ong Model | Calculation HL 2)
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When multiplying a
multi-digit number by
2-digits, use the area

X 20 2 H T 8] model to help

children understand
the size of the
3 U 600 6 U 2 2 numbers they are
| . | using, This links to
finding the area of a
20 2 x 5 1 rectangle by finding
the space covered by
the Base 10.
The grid method
matches the area
model as an initial
6 6 0 written method
before moving on to
5] 8 2 the formal written
multiplication
method.

el

30

8 OO OOy OO (X
E...E |
§ CTTTTITITYY crTYTTTTT crrrRTCTTCTSS (@ |
§ OOy OO oo (@
"
[\ ]
[\S]

0000 Children can continue
0000 Th  H T (8] to use the area model

O
g 0000 when multiplying 3-
(=)
©
@)

0000 2 3 a digits by 2-digits.

Place value counters
000 become more
000 x 3 2 efficient to use but

Base 10 can be used
to highlight the size of
numbers.

00 000
00 000 O
00000 0

X

200 30 4

Encourage children to
move towards the
formal written
method, seeing the
links with the grid
methad.

30 6,000 | 900 120

j—ry
=l
Y
(o]
(]
o | o | o

2 400 60 8 r 4 8
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Objective Concrete Pictorial Abstract
Multiplying When multiplying 4-
4 digit TTh | Th H T 0 digits by 2-digits,
numbers children should be
by 2 digits confident in the
written method.

X 2 8 If they are still

struggling with times
tables, provide

2 1 9 1 2 o X

5 5 3 2 multiplication grids to

support when they

5 4 7 8 0 are focusing on the

use of the method.

Consider where

1 exchanged digits are
placed and make
sure this is consistent.

Vocabulary | Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative, product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed
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Year 6 - Multiplication

Objective

Abstract

Multiplying
decimals -
upto 2
decimal
places with
asingle
digit

258m4s
2 D

g 2R 8
s - 23 4_

e,
_10.3
2

3

M

10.32

Multiplying
with
decimals
by:

10, 100,
1000

Please do not add zeros as this leads to confusion when working with decimals. Moving the decimal point is also mathematically incorrect. Using the
place value grid and increasing numbers by 1 space to the left for x10, 2 spaces for x 100 etc.

|
i1unu-u

’_

e.g.

1000 | 100 10

10 1

2.9
590 0

e il
100

X10
X 100
X 1000

Multiplying

digits mova LEFT 1 space
digits move LEFT 2 spaces
digits move LEFT 3 spaces
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EYFS - Division
Objectives Concrete Pictorial Abstract
Solve problems a -
including halving and 1 il B il Y Mty
sharing Nk & | ..; . q
'i? :

Halving a whole 0 BTl T 1 Yhid

1.1 s

Halving a quantity of
objects

Sharing a quantity of
objects equally

Children have the opportunity to physically
cut objects, food or shapes in half.

Counting and other
maths resources for
children to share into
two equal groups.

Use visual supports such as
halving mats and part part
whole, with the physical
objects and resources that
can be manipulated.

Counting and other
maths résources for
| children to explore

g sharing between 3 or
more,

Pictures and icons that encourage
children to see concept of halving in
relathon to subitising, addition and
subtraction knowledge. i.e. Knowing 4 is
made of 2 groups of 2, £0 half of 4 is 2.

S b ol s 000,00

Bar model with pictures or icons to
support understanding of finding 2 equal
parts of a number, to further understand
how two halves make a whole.

Pictures for
children to
create and
visualise 3 or
more equal
groups.

Vocabulary

Sharing, equal groups, divide between, share between, halve, half, whole, part....
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Year 1 - Division

Objective Concrete Pictorial Abstract

Solve one " Children solve

step ‘ a ‘-\ Chilres use pictures. o shepes ¥o share quaniiics. prablems by sharing
problems % @ % $ amounts into equal
using groups.

divisiot‘l e e e @% $ $ In Year 1, children use
(grouping) concrete and pictorial

de e
e

20

Children use bar modelling to show and support
understanding

000 000 000 000

12+4=3

representations to
solve problems. They
are not expected to
record division
formally.

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.

Vocabulary

Sharing, divide equally, division, equal groups....
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Objective Concrete Pictorial Abstract
Division as Use a number line to show jumps in In Year 2, children are
grouping groups. 28:7=4 introduced to the
_h_.ﬁh_._iﬁ,_._._*_,_._J,n i o £ e U NG division symbol
L S T L Divide 28 into 7 groups. How many are in Y )
3 2 3 3 each group?

@,

00009
OOIOOO

(20+5=4)

Think of the bar as a whole. Split it into
the number of groups you are dividing by
and work out how many would be in
each group.

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.
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When dividing larger
numbers, children can
48 =2 = 24 use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.

Vocabular
y

Sharing, divide equally, divided by, divided into, division, part, whole, partition, equal groups, lots of, array, , grouping, number line, left,
left over....
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Year 3 - Division

Objective Concrete Pictorial Abstract
Dividing 2- Use cubes, counters, objects or place value Wh d d
.. counters to aid understanding. 53 en |V|' Ing i
digit numbers involving an
numbers by | exchange, children
1 digit r { 53+-4=13n1 } can use Base 10 and
place value counters

With 13113115131 to exchange one ten

! . 24 divided into groups of 6= 4 for ten ones.
remainders

96+3=232

e TTTT
Tens
jmamansazzs) [T 1]
jaaasansasal LA
oo asn L]
14+3=4r2

Divide objects between groups and see how much is left over

=5

=3
2

Continue with bar modelling

Children should start
with the equipment
outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.
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Divide 2- e When dividing
digits by 1- ) 1 3 numl:?ers with _
digit using o0 remainders, children
. \ J can use Base 10 and
grouping @ o0 il 5 1 2 place value counters
: to exchange one ten
>.—.< for ten ones.
o0 Starting with the
o0 equipment outside
Find the inverse of multiplication and division the place value grid
sentences by creating eight linking number will highl\ght
- — remainders, as they
will be left outside the
Tx4=28 grid once the equal
Draw an array and use lines to split the array groups have been
into groups to make multiplication and division 4x7=28 made.
sentences 28+7=4 Flexible partitioning in

a part-whole model

o @ O - supports this method.
0 O

2B=Txd

O O
O O B=4x7
0000 ..

T=28+4

Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number
line, left, left over, product
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Year 4 - Division

Objective Concrete Pictorial Abstract
Short Children can continue
Division to use place value
844 - 4 = 211 J /(:} O O O & counters to share 3-
Dividi \ digit numbers into
viding up equal groups.
to 3-digit H T D O O O O Children should start
numbers with the equipment
@ @ O o outside the place
. value grid before
0 @ O o They can also draw their own sharing the hundreds,
counters and group them through a tens and ones equally
0 @ O o more pictorial method. between the rows.
o @ O o This method can also
. . help to highlight
Encourage children to count in r;ﬁai:d;i‘ 8
multiples to divide more efficiently. Flexible partitioning in
Children can continue to use PV a paft*WhE;l? mOdlfld
counters to share 3-digit numbers supports this methoc.
into equal groups
Vocabulary | Share, equally, groups of, lots of, array, divided by/into, division, grouping, division facts, inverse, derive, formal method
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Year 5 - Division

Objective Concrete Pictorial Abstract
Short /" "\ Children can continue
Division OO\/OOYOO to use grouping to
support their
Dividing 3- o O O D O O understanding of
digit short division when
numbers They can also draw their own counters and dividing a 3'd'3'1_ _
by 1 digit group them through a more pictorial number by a 1—d|g|t
method. number.
Encourage children to count in multiples to Place _Value counters
divide more efficiently. or plain counters can

be used on a place
value grid to support
this understanding.

2 1T | 4 Children can also
draw their own

4 8 5 15 counters and group
them through a more
pictorial method.

Children should be
4 2 6 | 6 encouraged to move
away from the

Dividing 4
digits by 1
digit

(grouping)

1 1 concrete and pictorial
2 8 5 3 2 when dividing

- . . numbers with multiple
exchanges.

| 8532+ 2=4266
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Dividing 1 4 @ 6
with ' 18 ET]

decimals 3 5|5 1 1 0

Move into decimals to divide more

accurately.
Dividing wou] e[ w0| 0 | + 9 | ] ——
with | | [91Sr—, & BE=HE
decimals 0:05 9 | o
by 10, 100, Moving the decimal point is
1000 mathematically incorrect, as with

multiplication. Using the place value grid
and decreasing numbers by 1 space to the
right for + 10, 2 spaces for + 100 etc.

Vocabulary | Share, equally, groups of, lots of, array, divided by/into, division, grouping, division facts, inverse, derive, formal method
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Objective Abstract

Short Division | At this point concrete and pictorial methods are less effective. Children can write our multiples to support their calculations with
larger remainders.

[ 432:12=36

12 4 3

7335+ 15 =489 T

15 30 45 60 75 90 105 | 120 | 135 | 150
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Objective

Abstract

Long Division

Dividing multi-digits by two digits: Children can also use long multiplication when dividing by 2 digits.

432:12=36

‘12 x1=12
0/3 6 12x2=24
1 2|4 312 (yz0)12%3=36
12 %5 =60
7|2 12Xx6=72
~ (X6) 15 %7 -84
7|2
12 x8=96
0 12 x 7 =108
12 x 10 = 120
0O 4|8
15|? 3 3
- |6 0|0
7335-15=489 |
-1 20
3
3

ol |gh|lo | h|o |0 )| W

(x40C

(x80)

(%9)

1x15=15
2x15=230
3x15=45
4x15=60
5x15=75
10 x 15 =150
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Long Division
with
remainders

When a remainder is left at the end pf a calculation, children can either leave it as a remainder or convert it into a fraction.

2 4 )r 12 1% 15=15
1 5|3 72 2 %15 =30
- zip 0 Ix15=45
372+15=24112 —— 415250
5x%15=75
- 6 0
10 x 15 =150
12

%
=9
Al

‘|5|3?2

72

372+15=24¢
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Adding and Subtracting Fractions Dividing by a Fraction
THE DENOMINATORS MUST BE THE SAME THE DENOMINATORS MUST BE THE SAME
Write out a times table sequence for each fraction. Write out a times table sequence for each fraction.
Look for ones with the same denominator Look for ones with the same denominator
Use these to change the original question Use these to change the original question
2 6 2
Calculate 1——— 1— Calculate E—E
T first change 3 toan improper fraction 4 5
7 14 21 28 35 42 49 3_6_ 92 1215
5 10 15 20 25 30 35 4 8 12 16 20
6_12 18 _24 30 4_8 12 16
7 14 21 28 35 5 101520
3 4 15 16 15
Hence =—+— becomes — +—=—
Hence 1= —— becomes E E 19 4 5 20 20 16 get the same denominators.

35035 35 Write the top numbers as a fraction

Multiplying Fractions

If you have a mixed fraction change it to an improper fraction first
Then multiply the numerators (the top numbers)
Multiply the denominators (the bottom numbers)

(a) lgx}.l becomes lxzzfz i
5 3 53 15 15
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BIDMAS

Objective Concrete Pictorial Abstract

To follow the order of operations At this primary stage the following rules will be followed:

1 brackets (solve them first or add them in)
2.indices

3. division

4. multiplication

5. addition

6. subtraction

e.g.

6+2+7 would become: (6+2) + 7

5 +3 -2 would become (5 +3) -2

6 +5 X 7 would become 6 + (5 x 7)
20-4 x 3 would become 20 —(4 x 3)

STATISTICS

Objective

Creating points on a graph ALWAYS use a small cross to plot points and co-ordinates on a graph. The point where the lines intercept
Plotting co-ordinates needs to depict the co-ordinates or amount on a graph
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Glossary
10
. 6+4=10 6 4
@ s+4=10 4+s=1n
4+6=10 10-4=6
O 10-4=6 . 10-6=4 6+4=10
. 1M0-6=4 4+6=10
10-4=6
o 10-6=4
Tens Frame Part Whole Model Bar Model
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Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression

for another of an equal value.

Factor — A number that multiplies with
another to make a product.

White Rose Maths https://whiterosemaths.com/resources/primary-resources/primary-sols/

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division
Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor

Addend - A number to be added to another.

Aggregation - combining two or mare quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total eg. 300 is the
complement to 700 to make 1000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each
group.

Exchange - Change a number or expression for
another of an equal value.

References:

Heath Mount School

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total = The aggregate or the sum found by addition.

NCETM https://www.ncetm.org.uk/media/k20boquz/ncetm-calculation-guidance-october-2015.pdf

Herts For Learning EYFS https://www.hertsforlearning.co.uk/news/essentialmaths

Herts for Learning PA  Plushttps://www.hertsforlearning.co.uk/pa-plus-primary-planning-and-assessment

The Stour Academy Trust https://thestouracademytrust.org.uk/wp-content/uploads/2020/11/Written-CPA-Calculation-

policy-for-Maths-2020.pdf

Wixams Academy https://www.wixamsacademy.co.uk/learning/mathematics-calculation-policy-june-2019/



https://whiterosemaths.com/resources/primary-resources/primary-sols/
https://www.ncetm.org.uk/media/k20boquz/ncetm-calculation-guidance-october-2015.pdf
https://www.hertsforlearning.co.uk/news/essentialmaths
https://thestouracademytrust.org.uk/wp-content/uploads/2020/11/Written-CPA-Calculation-policy-for-Maths-2020.pdf
https://thestouracademytrust.org.uk/wp-content/uploads/2020/11/Written-CPA-Calculation-policy-for-Maths-2020.pdf
https://www.wixamsacademy.co.uk/learning/mathematics-calculation-policy-june-2019/
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Updated National Curriculum: 21 January 2021: Added information about guidance and resources from the National Centre for
Excellence in the Teaching of Mathematics.



