Q Learning

Maths Calculations and Representations Policy

Guidance

A highquality mathematics education provides a foundation for understanding the world, the ability to reason mathematicallyresiajgm of the beauty
and power of mathematics and a sense of enjoyment and curiosity about the subject. Miasterall, and the aim of this policy is to ensurepalpilsleave
our schoas with a secure understanding of the four operations dhd ability toconfidently use both written and mental calculation segtes in a range of
contexts. This policgimsto ensure consistent strategies, models amgbresentationsare used across thprimary age rangeo embed and deepepupils
learning and understanding of mathematical concepts.

How should this policy be used?

This policy has been designed to suppbe teaching and planning of mathematics. Thagyobnly details the strategiemd teachers must plan opportunities
for pupils to apply theseThe examples and illustrationseanot exhaustive but provide asverall picture of what mathematics should lolke. This is not a
scheme of work and must be used in conjunction with our curriculum documents.

This policy sets out the progressiongsbcedures strategies and written methods whigbupilswill be taught as they develop in their understanding of the
four operations with both integers and parts of numberStrategies are set out in a Concrete, Pictorial, Abstract (CPA) approach to deweilgpdeep
understanding and mastery of mathematical conceptgpilsuse concrete objects to help them makense of the concept or problem; this could be anything
from real or plastic fruit, to straws, counters or cubes. This is then developed through the use of images, mogeigildralvn pictorial representations
before moving on to the abstract mathematidupilswill travel along this continuum again and again, often revisiting previous stages when a concept |
extended. It is also worth noting that if a child has moved on from the concrete to the pictorial, it does not mean tbahthete cannot be sed alongside

the pictorial or the abstractSimilarly, although thee strategies are taught in a progressive sequence, they are designed to mepilpwith a mathematical

'tool box'that they can apply to solve problems in a range of conték$sa new tsategy is taught, ibuilds on prior learning to enablaupilsto have a variety

of tools to select from.

Aspupilsbecome increasingly independent, they will be able to and must be encouraged to select those strategies which are raostafflog task.Pupils
should be moved through the strategiesapace appropriate to their agelated expectations. Effectiteaching of the strategies reliem increasing levels

of number sense, fluency and ability to reason mathematicBllypilsmust be suppded to gain depth of understanding within the strategy through the CPA
approach and not learn strategies as a procedure.
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Maths Calculations and Representations Policy

It is important that equality (=) is also taught appropriatet§nen teaching the fouoperations. Misconceptionthat i K<) W @indizatek that an answer is
needed are common and must be addressed early on. Teachers should ppapédatvith number sentences and problems which place ¢éggials symbain
different positions, different contestandwith the incluson of missing box problemsuch asA +4=7; 7=3+A,or5+ 6A 7 +4.

In the concrete phasescales Numiconand cubes provideseful resourceto demonstrate equality. Pictorial representations of equality eésobe used as

shown below:

Thelmportance of \bcabulary

Our mathematics curriculumlaces great emphasis on the importance of pupils using the correct mathematical language as a central part of their learni
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Pupilswill be unable to articulate their mathematical reasoning if thegklthe mathematical vocabulary required to do so. It is therefore essentialthieat
teachingof strategies outlined in this policy is accompanied by the use of appropriate matiehabcabulary, as set out in our curriculum documentation.

New vocabulay should be introduced in a suitable context (for example, with relevant real objects, apparatus, pictures or diagramgp)aaneldecarefully.
High expectations of the mathematical language used are essentialalivgtaffmodellingvocabularyand onlyaccepting what is correct. For example:
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X W
ones units
is equal to is
zero (0) oh (the letter O)
number sentencée
. sum
calculation
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Addition and Subtraction

Glossary

Addend - A number to be added to another.

Aggregation - combining two or more 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 e.g. 300 is the
complernent to 700 to make 1,000

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.

M. Underwood Sept. 2021

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.
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Maths Calculations and Representations Policy
Addition

Guidance
8
< Before addition can be introducedupilsneed to have a secure knowledge of numbempie-schoo| pupilsare introduced to the concept of
2 counting, number order and number recogoiti through practical activitiegamesand childinitiated play
a Pupilsalso learn how to count-1 (pointing to @d object as they count); they leathat anything can be counted, for example, clagmspilsand
jumps. This is reinforced by opportunitigss pupils to count in the outside provisioa,g. building blockdines on the floorfwigs etc.
Smadl Step Guidance Concrete Pictorial Abstract
Counting and Pupils are Pupils add one more child, objec| Following modelling, gpils use a| Adults supporpupilsin recording
adding more | introduced to the | cube or counter to a group to fin¢  number line to support their their addition sums in written
concept of addition one more. understanding of adding one mor form.
through practical by counting on.
games and 3+2=5
c activities.Theyact 6+1=
9 ddt n b ORe Mo . A g
8 out addition by ~ Wo FRR W SIdz ¢4
& physically s L Ff3d238GKSN
o combiningtwo 0 I 2 3 4 5 6 7 8 410
groups of objects One more than 6 is 7.
together. 7 is one more than 6.
Pupils_learn tdi_nk 5+3=
counting on with YY)
adding more than bttt
01 2 3 4 5 6 7 8 910
one. L N N N N NONORS
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Small Step

Guidance

Concrete

Pictorial

Abstract

Understanding
part - part -
whole
relationships

Reception

Pupils sort and spli
groups using
modelled stem
stences to develop
their
understanding of
parts and wholes.

Pupils sort children and objects i
to groups; they understand that
these are parts and that togethel

they make the whole.

Whe groups of cldten are 2 and
4. The parts are 2 and 4.
There are 6 children.

Thes K2t S A&

Pupils draw to represent the part
and understand the relationship
with the whole.

Pupils use partially completed
part-whole models to represent
the numbers.

Page |5

M. Underwood Sept. 2021

R. Blake Sept. 2022



Q Coastal Learning
—_——

Maths Calculations and Representations PoIicT

Small Step

Guidance

Concrete

Pictorial

Abstract

Combinetwo
parts to make
a whole

Year One

When adding
numbers to 10,
pupilscan explore
both aggregation
and augmentation.

Part- whole
modek, bar charts,
number shapes
and tens frame
support
aggrea@tion.

Tens fames, bead
stringsand number
tracks support
augmentation.

Pupils use a range of concrete
resources to combine two parts,

@ eooecco

ki

10\ | “

O
O®

Pupils represent cubes and
counters using dots or crosses

Pupilsadd these to part whole
modek.

()
BION®
Ol©

Number lines support counting
on.

1234;5i6;?j8910

4+3=7

aC2dzNJ Aa | LJ

K2t S Aa

4+3=7]

4 add 3 is equal to 7.

N

a

W o
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Small Step

Guidance

Concrete

Pictorial

Abstract

Startat the
bigger number
and count on,

using cubes
Numican and

counters

Year One

Counting on from
the biggest numbe
IS an opportunity
to introduce the
commutativity of
addition.

Pupils counbn using cubes and
cups.

They counbn using fingers and
tens frameswith counters

Then

First

Now
=] e

000
4+3=7

Pupils counbn using a number
line with cubes or Numicon.

Pupils draw representations of th
manipulatives that they have
used.

B+ =
= -

8 more than 12 is equal to &7Q

+—+ f//? LE -T\\ =t

1 11 12 13 4 15 16 17 18 19 20

Pupils use &dar model which
encouragsthemto count on,
rather than count all.

4
T sl
7
b .
4+2=6

Pupils make jottings ohental
methods and show informal
strategies.

A number line: |
a 5 8

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

Commutative law:
4+2=6:2+4=6

Mental method:
Put the largest number in your
head and count on.
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Small Step Guidance Concrete Pictorial Abstract
Add by making| When adding one| Pupils regrougo make 10, using Pupilsdrawtens framesand Pupilsdevelop an understanding
10 digit numbers that| tens frames and counters/cubes counters. of equality.
cross 10, itis using Numicon or using straws, 6+0=11
Important to OOODOEOO000 000 e
highlight the ® EEEE 6+5=5+0O
|mportance_often seleele [® .. . . . 6+5=0+4
ones equalling one
ten. .
U ¢ P can be partitioned in to 2 and !
f:sgz?géz € — Ye b p Aa GKS | know that 8 and 2nake 10, and
) : h h ini
§ alongside number YL | y 20 :i}qutnﬁl q canthen a(\:l(d: c?lrgmal“rﬂnzgq?%
= lines to support | Y2NB 3IAQBSa | i
o pupilsin l“, M f ' 8+7=15
> understanding how N Pupils use& number line to add by "*-,; -
to partition their “!f }H z making 10. 2] 5
jumps. Redes
N @ 8+7A
Jiln) A
syl ey
I;!;Ii::-iFti‘ll,'lI+|1.i';i'1'+-l1-ﬂl-t'||'lll;i.'i}||jl
8+2=10
10+5=15
8+7=15
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Small Step Guidance Concrete Pictorial Abstract
Adding three | When adding one | Pupils addhree single digits usin¢  Pupilsdraw tens frames and | Pupils reason about their strateg
single digits, | digit numbers that| Numicon or counters on tens counters.
crossing 10 cross 10, itis frames. o000 (0000 _ J
important to QQ Q QQ ’+6+3=16
highlight the DDII O
importance of ten ﬂ e I l l l l l 7+3=10
e 10+6=16

ones equalhg ten.

Pupils ad three 1 digit numbers Pupilsdraw dienes to show

. : exchanging.

using dienes. ging
o + e =
= 09 oo - / 6 *+3
[ g 000 00 a0
5 69+ 909 +090 =
QO
>_

o oee + oo
a9 oo 8 "'/
\ 5
y + ote

Pupils complete parivhole
models with up to three parts.
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Year Two

their knowledge of
number bonds to
show efficiency

Hundred squares
and straws can
support

count on from the larger number

-
LI

!
T
35 36 37 383

Pupilsapply their knowledge of

bonds.
+2 +3
38 40 43

They apply their thinking to bar

models andpart-whole models.
?
1

38

Small Step Guidance Concrete Pictorial Abstract
Add l1digitand Whenadding Pupils ontinue to develop an | Pupilsrepresent dienes/base ten| Pupils make jottingg showhow
2 digit single digits to a | understanding of partitioning an¢ e.g. lines for tens, dots or crosse they have partitioned.
numbers b two-digit number, place value. for ones.
100 pupilsshould be | 44 + 8
encouraged to T T o0 ] 38+5=43
count on from the I I " m g8 +2=40
larger number. nn b o [ n
They should appl EEEN :
y PPy EEEN Pupilsuse blank number lines to| Mental method:
W1 + 8 is the same as 40 £9.

Page |10

M. Underwood Sept. 2021

R. Blake Sept. 2022

Learning




®

Maths Calculations and Representations Policy

more efficent.

Ones

NRIEE

T

I <

Small Step Guidance Concrete Pictorial Abstract
Add two 2 Encouragepupils | Continue to group manipulatives| Pupilsuse a blank number line | Pupils make jottings to show hov
digit numbers, | to count on using counting on from the largest jumping multipkes of ten they haveused an expanded
to 100 manipulatives. Thi§ number and using knowledge of . . method.
may bridge the bonds. C Y TN
tens boundary. 3 40 o
|38+ 23 =61
Pupilsmay p .- - Pupilsrepresent dienes/base ten
exchange using oo R = j"l and demonstrate that they have
manipulatives but an understanding of adding the| 38 + 23 =
do not need record s i ones together first, then the tens
g this in a formal 38 +23
= method. Pupilsdemonstrate an / \
S understanding of exchanging,
> Encourage them tg when the tens boundary is 303+08+ 20 3058 3
jump to multiples bridged. 843 = _11
of 10 to become -
50 +11=61

Pupilsapply their understanding
to part-whole and bar models.
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Learning

Small Step Guidance Concrete Pictorial Abstract
Add numbers | Base 10 and placg Pupilsare familiar using a place Pupilsdraw a pictorial
with up to 3 | value counters are  value grid with manipulatives. | representation of the columns an
digits, the most effective place value counters, circling whe [ 265 +164 =429 J
includingusing manipulatives | 265 + 164 they make an exchange.
column when adding T = pove , :
method with numbers with up -. l T 243 + 368 Pupilsconfidently use the formal
: . column method, alway starting
exchanging to 3 digits. "" I :
. — with the ones column and
Encouragepupils l/l""lll exchanging when needed.
to use the formal . 265
o column method 164
= when calculating Bubl fident with _ . +
[ alongside straws, uprisare Corél enh with Pupilsapply their understanding tc 429
§ base 10 or place regrouping and exchangy. a range of models. 1
> value ounters. Hundreds Tens Ones .
o [0C000)|0000 |
243 + 368
As numbers bt o 2 | 1o
become larger, | |@ 2000 0000 @
straws become les ) =T o 243
efficient. o @ +368
Pupilswill use 611
these methods to 11
check subtraction
answers
Page |12
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Maths Calculations and Representations Pollcy

Small Step

Guidance

Concrete

Pictorial

Add fractions
with the same
denominator,

up to 1 whole

Year Three

Pupils practise
adding fractions
with the same
denomindor
through a variety
of increasingly
complex problems
to improve
fluency.

Pupilspartition shapes and object
in to equal parts.

Pupilsuse concrete fraction
circlesttiles or fraction walls to
calculate the total amount of

parts.
'2 _2_ g
st B 5' :

Pupilsdraw and &plore images
and modelsvhich support adding
parts of a wholeDrawing objects
can give context to the fractions

Abstract
2,5_1
9 9 9

Two parts out of nine and five
parts out of nine make a total of
seven parts out of nine.
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Small Step Guidance Concrete Pictorial Abstract

Add numbers | Base 10 and placg Pupilscontinue to use dienes or| Pupilsdraw representations using
with upto 4 | value counters are place value counters to add, a place value grid and other

digits the most effective | exchanging 10 ones for a ten, 1 models. [ 1,378 + 2,148 = 3,526 ]
manipulatives tens for a hundred and 10
when adding hundredsfor a thousand. 2634 + 4517 Pupilswill add numbers with up td
numbers with up oo 30 o0l oo 4-digits using the formal written
to 4 digits. B e oe | * [ ** method of column addition.
®® o0 o |®°
Ensurepupilswrite v i sl tog 1378
out their | . 7 1 5 1
calculation \JI/ LY v ~ . +2 148
= alongside any B |
9 concrete resources 3526
5 so they can see th¢ ?
g links to the written v 278 11
column method. Thousands | Hundreds Ones
[e) 000 [OTTT 0000 :
. 0000 B As thepupilsbecome more
Plalglcgo:atﬁr: orri\ da e o Sob locoo | 218 | l ] secure introduce decimalsMoney
ca?n also be uged t |/ ~__“|o000 _‘ | can beused for context.
support learning. [ £ 2 3 59
+ £ 7 5 5
Pupilswill use £ 3 1 1 4
1 1

these methods to
check subtraction @

answers.

(D |
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denominator,
including to
total more
than one
whole

Year Four

the same
denominator,
understanding that
these can total
more than one
whole (improper
fractions).

Pupils convert
improper fractions
in to mixed
numbers.

parts. Parts are regrouped to sho
wholes and parts.

represent fractions.

63% w Q%Q wg

Bar models/number frames are

used to show parts and wholes.

Pupils count up in fraction
amounts using a number line.

Small Step Guidance Concrete Pictorial Abstract
Add fractions | Pupils continue to| Pupils use concrete resources t¢  Pupils become familiar when
with the same | add fractions with|  work out the total number of working with images that 4 =— =1

Five parts out of eight and six par
out of eight, total eleven parts ou
of eight.

Eleven parts out of eight is the
same as one whole and three pa
out of eight.

| =
B _g +—t +—+ -
= T3S
DARSEEE -
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Small Step Guidance Concrete Pictorial Abstract
Add numbers | Pupilsshould be Place value counters or plain | Pupils develop reasoning skills b
with more encour.aged to | countersona plage value grid ar using a range of representationg | 104,328 + 61,731 = 166,059 }
than 4 digits workin the the most effective concrete including part what models, .
abstract, using the resourcego supportadding number sentences, place value . N
column method to | numbers with more than 4 digits| counter problems and bar model§ Pupils use formal columaddition
This small step add larger for numbers with more than 4
is consolidated numbers. o T Pupilscan, if they need to, draw digits.
in Year 6. S their own representations, using
place value charts. T o403 02 8
+ 3] 1 v 3 1

§8%QOO’O
?
; A . 1 ] ] a 3 9

Pupils will use 200/
rounding to 88%

B estimate answers
LL . ‘ 104,328 ‘ 61,731 |
= before solving 1
g calailations 104328 i
?

61,731

Pupils draw armpty number line
and use ito count on.

";'72 +6,000 #5%0 iop +59
3 + —

o o
I 3 N3 g o~
g < w R B
XS s 2 8§
B

Page |16 M. Underwood Sept. 2021 R. Blake Sept. 2022



Q Learning

Maths Calculations and Representations Policy

Small Step Guidance Concrete Pictorial Abstract
Add rumbers Place value Pupils begin to usdecimal place Pupils draw a range of
with up 3 counters and plain value counters. representations, including using { _
decimal placeg counters on a placg tens|  ones 4 tenthe | hundredths place value grid, bar models anc 3.65 +2.41=6.06 ‘
value grid are the part whole models.
. most. effegtive Pupils use formal column additior
This small step|  manipulatives 2.37+81.7%
is consolidated when adding
in Year 6. decimals with 12 |  Pupils demonstrate exchanging 365
and 3 decimal when adding.
places. + 2.41
Ones L Hundredths —
o Ensurepupilshave | | ©OQO ) 000 6 06
[ experienceof : o0 . Tr= =
= adding decimals 0]@) OB/ 1
N with a variey of ) ) 1
decimal places. ' .
. 3.65 241
oney can e e o provice
putting this into [ ow § twme | resem | ‘ | w pup :
contex when 00 0086 080 365
adding money and o9 0@ v j ? E 2 3 5 9
other measues. | , | | : i +£7 - 55
ee (000 O NI
[ I—

o
b OND
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Small Step

Guidance

Concrete

Pictorial

Abstract

Add fractions
with
denominators
that are
multiples of
the same
number

Year Five

Pupils use their
knowledge of
times tables to find
common multiples

Pupils know that
common
denominators are
numbers that both
denominators will
divide into evenly.

Pupils use paper strips teate

fractions where one denomator
is a multiple of the other. They
convertone denominator into the
other by splitting the fraction, so

the denominators are equal.

+ +

3
8

1
4

3 2
8 8

7

Pupils use a bar model to add
fractions with demoninators that
are common multiples.

Pupils see that one fifth is the
same as twdenths.

3 5
| 5 0

1+5 =

3 6

Pupilsconvert numbers with
different denominators, so that
they have the same (or common

denominator.

D

+L= 8 I zx 6

191 359
\x3/

§+;_§

9 9~9
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Small Step Guidance Concrete Pictorial Abstract

Add mixed Pupils use a rangg Pupils use Numicon to support| Pupils represent mixed nunebs | Pupils convert mixed numbers tg
numbers of strategies to adg their understanding of mixed using drawings and bar models| improper fractions, then add them

mixed numbers. numbers. together.
When using numicon, the base —_ Pupils also add the whole numbe
: : - +2- = )
piece represents the denominatog togetherfirst, then add the
and the top piecesor pegs, fractions together using skills
represent the numerator. R . ‘@ from the small step prior
EEEEEEES -+
o —__EEEEN
L - +1- =
5 1 2| _ 4§
) 2===4 2= =
> _ 6 3 6
1
2=+ 2
6
6 6
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Learning

Year Six

Small Step Guidance Concrete Pictorial Abstract
Add several | Pupils add a range Pupils select appropriate Pupils draw a range of Pupils identify that they only nee
numbers of of numbers up to | manipulatives, when necessary| representations to support to use formal column additiofor
. . ten million, reasoningresponses numbersthat cannot be added
increasing . . .
_ including adding mentally.
complexity | money, measures
and decimals, with
different numbers 8 '3 g 2 %
of decimal places. 15.30 I
+| 2055
[Zo57A

When adding decima] pupils
automatically inserteros for place

holders.
23- 3¢ |
A9-080
S9-770
+ [11-131QQ]
93] Sli/
FRN | 2
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Small Step Guidance Concrete Pictorial Abstract
Use equivalent Pupils add Pupils select appropriate Pupils use a range of Pupils are encouraged to revert {
fractions to fractions with manipuldives, when necessary.| representations, including bar expanded methods if they
addnumbers different models. experience any difficulty.
with different | denominators and
denominators add mlxe_d 1— +- = £ 3 5
numbers, using the 1 = - 5 1 -
concept of
equivalent q +®: é% é% R, . 3
fractions b’ ‘¢ 2
_ ) 3 9 1 2
Pupils are = - = - and % = =
encouraged to find
the least common 21T 1 5
. £0= — 2 -
denominator (the 6 6 6 6

smallest multiples
that the

in common). '

Year Six

I [ ([ ]
\_HINEEENNNEN)

"
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Subtracton
é Guidance
§ Before subtraction can be introducegipilsneed to have a secure knowledge of numbemie-schoo| pupilsare introduced to the concept of
a counting backwardghrough childinitiated gamessuch as acting out emting songs andunning racese.g.pupilsd K 2 dzii A y 3 -Oh HE )
Small Step Guidance Concrete Pictorial Abstract
Physically take  Pupilsbuild on Pupils arrange objects and remoy Pupils match images and drawin{ Adults supporpupilsin recording
away objects their previous some to find how many are left. that are the same as their their subtractionsin written form.
from a whole knowledge by subtraction number
learning that 4¢3 = sentence/story. 5¢3=2
subtracting means
taking away a 09 _ 8 take away 3 equals. Ve have
certe_un number of . . . got 2 leftd Q
objects from a -
_5 group (leaving
=2 them with fewer | 6¢1=
D objects). - d
. QX
Use partwhole RS
models, bar 1less than 6 is 5.
models, ten frameg ~ *"* "7 Pupils say one less using a numt
and number track to support their counting.
shapes to support
artitioning.
Y g [ o P
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Year One

tracks, single bar
models and bead
stringsfor support.

as they move the beads along.

Pupils use counters or cubes an
move them away from the group
counting backwards as each one

moved away.

Small Step Guidance Concrete Pictorial Abstract
Counting back|  Pupils e ten Pupils use bead strings to coun] Pupils count back using numbel
frames, number | back,counting backwards in ones lines or number tracks. 6 C 2=4

TA0OOREONe

Pupils represent whahey see
using drawings.

(D
415 |6|7]3|9]"
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Year One

with two bars to
support finding the
difference.

Pupils show this
understanding
using bar modls
and partwhole
models.

rods, as well as other objects.

Calculate the difference between
8and5

008 —

Pupils use the pavhole model to
help explain the inverse
relationship between additioand
subtraction.

10¢6 =

e

LN

Small Step Guidance Concrete Pictorial Abstract
Finding the Pupils e cubes Finding the difference, using | Pupils draw the concrete objectg Pupil transfer their understandm
difference and bar models cubes, Numicon or Cuisenaire which they have used. to missing box problems and

000 O 0000
0000 O

Pupils use a bar model to illustrat
what they need to calculate.

Pupils draw objects within a part
whole model.

reasoning questions.

8¢5=
The difference isA

9¢6 =

8¢5=

7¢4 =

Why do these calculations have
the same difference?

Pupils move to using numbers
within a partwhole model.

T

5
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Small Step Guidance Corcrete Pictorial Abstract
Qubtrac Pupilsshould be Pupils demonstrate their Partwhole models, bar models | Pupils demonstrat¢he mental
numbers up to| encouraged to findl understanding using a range of| and number lines support pupil§ strategy ofpartitioning usingheir
20 by making | the number bond manipulatives and concrete understanding of subtraction. knowledge ofnumber bonds.
10 to 10 when supports. ~
partitioning the e |\14\“-_ 6=28
subtracted 14¢6 = .G
number. @ \q |
9 o
Ten frames, W4 ¢ 6 is the same as 1d4 ¢ 2.
number shapes 14¢4 =10
and number lines | ” 10¢2=8
are particularly
o usefulto support DDDDI ?P_P]EH )
= this. [ 6 | 8 ' L14 —6=28
E J
g Pupils demonstrate exchanging
bundle of ten straws for ten | Pupils show their understanding ¢
individual straws. partitioning using a number line.
uin@i -s-s
f‘ﬁ ﬁ}‘ | ‘;J 14 \ 4:.";‘| 2 -2 -4
”;’ ‘,H;’ ' IH JJJ[M L3RI S A O P e A A
JHJJJQA,LJ 'JLﬁJ
Pupils physically move counters ¢
a number track to courback.
LYYYYY)
‘I‘2|3‘4‘5|6‘7l|\3|10‘ﬁ‘12113"15|15|‘\?\WB|1§-|20‘
M. Underwood Sept. 2021 R. Blake Sept. 2022
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Year Two

Where appropiate, pupils use
number lines to count back in
multiples.

75¢30 =

I T TITTTITT T T 1] TTTT1T] 1
45 55 65 75

W 1¢B0 is the same as #10¢ 10¢
M DQ

Small Step Guidance Concrete Pictorial Abstract
Use place Pupilsuse Pupils use base ten on a place| Pupils move on to using jottings|
value to manipuhbtives value chart. They do not have tq¢ and they represent the base ten
subtract (such astraws, exchange tens for ones. pictorially. 43¢ 21 =22
without base 10 or place
exchanges | value counteryto | 34¢ 13 = 43¢21 =
calculate
subtraction — I:Id
O
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subtract while
crossing the 1(
(exchange)

Year Two

crossing one ten
before crossing
more than one ten.

Pupilsuse a blank
number line to
count back to find
the difference.
Encourage them tc
jump to multiples
of 10 to become
more efficient.

Pupilsdevelopan
understanding
that, once
exchangedthere
are more than ten
ones in the ones
columnon a place
value grid.

65¢25 =

Ones

11177 SRy

Ll dd

Pupils use a bead string to coun
on to the next ten and then the

rest.
34¢28 =
RN — e —
‘
~y &
= 28 30 3y

WeKS RAFTFSNBYOS
2. The difference between 30 and 3
is4d¢ KS G201t RAJ

Small Step Guidance Concrete Pictorial Abstract
Use place | Progression in thig Pupilsuse base 10 to support anc Pupils represent base ten Pupils start to record subtraction
value to step sees pupils model physical exchanges. pictorially, remembering to show using expanded methods.

the exchange.

Real story

-]~

Pupils use a number line to cour
on to the next ten andhen the
rest.

+4 +10 +3

6 80
‘counting on’ to find “differance

80 a3

65¢ 38 =
15¢8=7
50¢ 30 = 20
65¢ 38 = 27
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Small Step

Use column

Guidance

Concrete

Pictorial

Abstract

method up to
3 digits with
exchanges

Pupils wilffirst be
introduced to the

formal column
method without

Pupils use manipulatives within

H, T, O place value grid.
Manipulatives are exchanged

where needed and removed fron

support pupil§€mental
calculationsPupils represent

Jottings and informal methods

manipulatives pictorially, showing

Pupils begin by partitioning into
the place value columns.

836-254582 |

exchanges. the grid as they are subtracted what has been exchanged. iib’ ,3’, z
v
Pupils are | 435-273= _ 200 50 &
encourag‘ﬁI to use Hundreds Tens Ones sw 80 2 F
the formal column e '
method when . . I"
calculating . . L N Pupilswrite out their calculation
alongside straws, = ""r _ | alongside any concrete resource
3 base 10 or place Pupils use an empty number ling  sothat they can see the links to
< value counters. As to count backand to count on to the written columnmethod.
e undreds Tens ones find the difference.
3 numbers become|  (@@@® 000 008D | | 5., 10p-
g larger, straws @ N . 435 — 273 — 262
become less /- "’,G""‘\“/ "Z;}““\T/’} 00\ — —
efficient. 171 177 197 207
Plain counters on a place value 840 56= 20 , Pupils show an understanding o
grid can also be used to suppori /M\A/\/\A what has happened when they
Pupibwill use learning. S o " have crossed out digits.
these methods to 1
checkaddition @ 435
answers.
435 — 273
T L ]
) (7)) T T 7] 262
Page |28
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Small Step Guidance Concrete Pictorial Abstract
Subtract Pupils practise | Pupils partition shapes and objec Pupilsdraw and explore images| Colours may be used to prompt
fractions with subtracting into equal parts. and modelsvhich support the pupils to only subtract the
the same fractions with the Pupils use concrete fraction subtractingparts of a whole. numerators.
denominator | same denominator] circles/tiles or fraction walls to | Drawing objects can give contex
up to 1 whole | through a variety calculate the total amount of to the fractions. Subtract the numerators
of increasingly parts. Keep the same denominator
complex problems 5 2 3
@ to improve fluency - —
o 8 8 8
e
|_
@ , _
® Pupils subtract by cssing out_on 6 2
> labelled and unlabelled fraction -—— =
Unifix cubes or fraction strips. 7 7
equivalency cubes can be used NEIEIEIEIERE _
b AT Sixparts out ofseventake away
two parts out of seven leaves fou
I m_ parts out of seven.
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Small Step Guidane Concrete Pictorial Abstract
Subtract Base 10 and place Pupils continue to use Pupils to draw manipulates and | Pupils demonstrate a number of
numbers with | value counters are  manipulatives and place value| show their exchange. This can exchanges.
up to 4 digits | the most effective grids to support learning. then be transferred to a range ol
including mampulatwe_s representations. [ 4,357 — 2735 = 1,622 }
eXChangeS when SUbtraCtlng Thousands | Hundreds Tens Ones
numbers with up .‘ WEE| 1y [ i H Th e
to 4 digits. , conE
e == 32 ooy > 4357
Pupilswrite out = Az @@M noo /
their calculation | AL - 2735
. gaa
alongsde any o
5 concrete resources Thousands | Hundreds Tens Ones 1 622
2 sothatthey can | le@gol000 (077 0022 4,357
= see the links to the 7z 202 ‘
© . 0000
N written column Eggg 2,735 ? . _
method. @ Decimal subtraction can be
introduced through the context of
. | 4,557 | money.
Plain counters on alace value £52 79
grid can also be used I _ £96 85
£25.94
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Small Step Guidance Concrete Pictorial Abstract

Subtract Pupils subtract Pupils use concrete resources t¢(  Pupils become familiar when
fractions with fractions and work out the total number of working with images that 1- = —

the same numbers that can | parts. Parts are regrouped to sho represent factions.
denominator, total more than wholes and parts.

including one whole 2~ ¢ 1- =

. c - —_— c _ = -

numbersmore (improper

than one fractions),

L
L

whole continuing to work .. _ Onewhole and three parts out of
&5 <O -0

with numbers with O eightis the same asleven parts
the same

= out of eight.
2 denominator. Bar models/number frames are|  Eleverparts out of eightake
T used to show parts and wholes,| awaysix parts out of eighleaves
N Pupils convert five parts out of eight.
improper fractions
in to mixed — Q-
numbers.

Pupils counbackin fraction
amounts using a number line.
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Small Step Guidance Concrete Pictorial Abstract
Subtract Pupils should be Place value cousts or plain Pupils develop reasoning skills §  Pupilsshould be encouraged to
numbers wth | choosing the most| counters on a place value grid af  using a range of representationg work in the abstract, using
more than 4 | efficient strategies the most effective concrete including part whole models, coloumn method to subtract
digits to solve resource when subtracting number sentences,lpce value larger number efficiently.
subtraction numbers with more than 4 digits| counter problems and bar models
calculations. | 294,382 —182,501=111,881
This small step M EIERE
is 9onsolldated oZ (027 089000 Q&\uog ! [ TN ERE
in Year 6. Pupils will use il ¢
rounding to » §”’ — (1 ®12j° 9
g estimate answers @ o Tir 18 8|1
LE before solving
§ calculations —_— Pupils subtract large numbeasid
decimals.They show an
| 182501 \ ? | understanding of where place
holders are required.
| 294,382 | Ll 8 '
- g4 16 A1 10
? = 317121 IS
Pupilscan, if they need to, draw 6 7 q © * D

their own representations, using
place value charts.
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decimal placeg

This small step
is consolidted
in Year 6.

Year Five

decimals with a
variety of decimal
places. This
includes
subtracting money
and other
measures.

Pupils subtract
with decimal
values, including
mixtures of
integers and
decimals ensuring
they align tle
decimal.

manipulative when subtracting
decimals with 1, 2 and then 3

decimal places.

Small Step Guidance Concrete Pictorial Abstract
Subtract Pupilshave Place valuglecimalcounters and Pupils draw a range of Pupils use formal column
numbers with experience of plain counters on a place value| representations, including using | subtraction.Money can be used t(
upto3 subtracting grid are the most effective place vale grid, bar models and provide pupils with context.

part whole models.

QOnes

(] Tenths Hundredths

0000>E®C
© o

543
)
Ones 7’ Tonths Hundredths
27 | @
009 000 000
7ol ®) @ | 543
OO0
:z; ,
[ )

-~

543 —27=273 |

4 1

543
—2.7

2.73
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Small Step Guidance Concrete Pictorial Abstract
Subtract Pupils use their | Pupils use paper strips tveate | Pupils use a bar model gubtract Pupilsconvert numbers with
fractions with knowledge of fractions where on@lenomirator | fractions with demoninators that| different denominators, so that
denominators | times tables to find is a multiple of the other. They are comma multiples. they have the same (or common
that are common multiples | convert one denominator into the denominator.
multiples of other by splitting(folding)the P
the same Pupils know that | fraction, so the denominators are CT = _ _ =
number common equal. < -
0 denominators are C
i numbers that both| = _
S denominators will |~ &~ =
- divide into evenly. — - =
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YearFive

Small Step Guidance Concrete Pictorial Abstract
Subtract Pupils use a rangg Pupils use Numicon to support| Pupils represent mixed numberg Puils convert mixed numbers to
mixed of strategies to their understanding of mixed using drawings and bar models| improper fractions, then calculate
numbers subtractmixed numbers. the difference.

numbers.

When using numicon, the base
piece represents the denominatog
and the top piecesor pegs,
represent the numerator.

1-

G 1- =

There are 4 pizzas.

Abbey eats 2 pizzas.

)
0@

AL W
Q&
,,KVQ
R,
=

e
¢

U (1]
LU (]
0 [

5 1
46 _23
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Small Step Guidance Concrete Pictorial Abstract
Subtract Pupils subtract a Pupils select appropriate Pupils draw a range of Pupils idenfly that they only need
increasingly | range of numbes manipulatives, when necessary| representations to support to use formal columrsubtraction
large and moreg up to ten million, reasoningresponses for numbersthat cannot be added
complex including adding mentally.
numbers and | money, measures
decimal valueg and decimals, with PP T e, P
different numbers X 5’}6, 6 119
of decimal places. i 9.9 4 9

¥

Whensubtractingdecimas, pupils
automatically inserteros for place
holders.

Year Six

Yig's - q
-| [3le[- [0[8 Ok
G 9 - 33 9k
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Small Step Guidance Concrete Pictorial Abstract
U= equivalent Pupils add Pupils select appropriate Pupils use a range of Pupils are encouraged to revert {
fractions to fractions with manipulatives, when necessary| representations, including bar expanded methods if they
subtract different models. experience any difficulty.
numbers with | denominators and
different add mixed P
denominators | numbers, using the ¢=6¢ - ' SRR L oni
concept of 2 5 6
equivalent R 2
& fractions _: s
S 4
> Pupils are T ‘Z:i :’2‘ 2 32; B
encouraged to find 9 m S
the least common o 7 "—5— = =
denominator (the
smallest multiples Pupilssimplify fractions where
that the
. needed.
denominators have
in common).
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Multiplication and Division

Glossary

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.

M. Underwood Sept. 2021

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

R. Blake Sept. 2022
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Multiplication
?8 Guidance
S
& | Pupilsare introduced to the concept of doubling through praeti games and activities, including the usenirfrors, to explore the concept that tw
A | objects or groups are the samBlatching activities can help teach visual discrimination, which is importgmiitslearn to read letters and numbert
Page |39
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Small $ep Guidance Concrete Pictorial Abstract
Double Pupilsare expected Pupils carry out practical activitiee Pupils use known representation|  With support, pupils complete
numbers and | to understand the | using manipulativesuch axubes| 42 RNI} ¢ (GKS WY rehearsed sentence stems.
gquantities of concept of and Numiconto demonstrate a number.
objects up to | doubling and to be doubling.

5+5 able to double a B |
number up to 10. |

A Double 4is .
F e
4 and 4 makes :
Before doubli
car? tc))(;eint?cl:dul:gd, Pupils Qraw representations of th
objects they have used.

\
wesws | NI | gem _gm

ey =y
- b Y

c
@)
a knowledge of
S counting, number O] O
2 facts and addition Pupils act outloubling by
in order to double.|  physicalljcombiningtwo equal | Pupils transfer their undstanding

groups. of doubles to parwhole models.

Pupils explore odd
and even numbers
whilst doubling.
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Small Step Guidance Concrete Pictorial Abstract

Pupils use objects laid out arrays Pupils represent the practical | Pupils represent repeated additio

Use arrays an¢ Pupilsrepresent

repeated multiplication as to find the answers to simple resources using drawings. using the addition symbol.
addition to repeated addition problems.
solvel-step in many different
©0000 5+5+5+5=20

multiplication ways.
problems

Pupilsuse concrete g
and pictorial Wn t2ua 27

representation to

| e A
% expected to record .. ‘. “ LYY IR2
L multiplication ‘. “ ‘. _ _ _
formally. Pupils show thglr understanding ¢
repeated addition on &ar model.
Pupils organise manipulatives tq —
show repeated addition of equal -
groups. p
-2 —-OOC0OO-00000—
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Small Step Guidance Concrete Pictorial Abstract
Count in Pupils count in | Pupils count the group as they af  Pupilsdraw representatios to Pupils write sequences with
multiples multiples of 2, 5 skip counting. show counting in multiples. multiples of numbers.

(2,5, 10) and 10 aloud. f\@\
@ ® © 0 ¢ 2.4.6,8, 10

Pupilsto jump in
® 0 0 O 5, 10, 15, 20, 25, 30

multiples of 2s, 5s & /9
and 10s along a \{j ({§
- Pupils show their skip counting o

structurednumber
2 line or number . - a structured number line or track
o track Pupils may use their fingersto | - - . . = . . . .
G ' helpremember the groups they | ©§lede o clegio e O'C’O@@@ﬂ'
o) £ 1w o M M it 2p
> have counted

Pupils use a bar model to show

Zx") % ﬁ?\} ﬁ'\im multiples.
Ve v
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Small Step Guidance Concrete Pictorial Abstract
Solve Pupils are Pupils use cuisenaire rods to sol\ Pupils e a number line to solve Pupils use the multiplication

problems introduced to the problems involving repeated repeated groups of multiples. symbol to represent a range of
including multiplication groups. calculations that they have solve(
repeated symbol. One bag holds 5 apples.
groups of How many apples do 4 bags hold? 4x5=20
multiples Pupils understand _

that multiplication @@ °>x4=20

is commutative. 20=4x5

They understand @@ 20=5x 4

that the order of
the multiplication
does not change

Pupils create arrays, ugjrobjects
such as counters and cubes, to
illustrate commutativity.

01 2 3 & 5 67 8 9 0WTR2BXHS BT R YW

é the answer. Pupils draw their own number lineg
g cevee 4x3
> OOO0 i
This should be o
taught alongside
division so that Pupils drawarrays to illustrate
pupils learn how @ & commutativity of multplication
the two operations % facts
work together. % g 2x5=
2lotsof 5 5 lots of 2
98  ©ooooo
00 O0000
00
00
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Pictorial Abstract

Small Step Guidance Concrete

Pupils use an expanded partole
model to show how they have
partitioned the number, befa

Pupils daw pictures and
representations to demonstrate
how to double numberghrough

partitioning.

Pupils partition a | Pupils demonstrate doubling usin
dienes and place value counters
partition the number.

Doubling
numbers ughg | number and then
partitioning double each part
before doubling each patrt.
They show how the parts are

recombining it | Double 12
back together. Double26: recombined, using addition.

. Double16:
EE 'D'D:D
/ H 16
PR / \
E 10 6

1

Pupils have an
understanding that
doubling means to

multiply by two.

Year Two

D80S pRaE I
%2

Lallall =] Lall sl =] %

20 + 12 =32
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They then dd up each column,
starting with the onesmaking any

exchanges needed.
© 0

=:

blelel| @

Small Step Guidance Concrete Pictorial Abstract
Useinformal Pupils use their | Pupils make arrays using counte| Pupils represent their work with Pupils multiplyby one digit
methods to knowledge of |4 x13= place value counters in a way thg numbers showing the clear
multiply a2 | arrays when they 3 [ 5] 4rows they understand. addition alongside.
digit number | are first introduced ; iiiiﬁigigi :f;&s They can draw the counters usin
by a 1 digit | to the grid method. Lill V008 i3 colour toshow different amounts| 7 x 35 =
number, with Pupils nove onto base ten to or drawcircles in the different % 30 5
and without Pupils use move towards a more compact| columns to show their thinking. = 310 35
exchanges partitioning to method.
support their 1 % lau} R 24x3 = - - 210 + 35 = 25
consf[(rjuctlor; oc:‘ the “%ﬁg% )
grid method. — They use mental .methods where
. They then nove onto place value appropriate.
N Pupils explore a o
o counters to show finding groups ¢ ., p
c range of WL 1y2¢ U0UKIF O
= . : a number. PR . J
. manipulatives, UKSNBET2NB 1 B
Q encouraging them 4% 126 =
to work towards . .
. Pupils fll each row withcounters.
selectnhg a more ® o ®
efficient method of oMI00 Pupils use &r models to explore
calculation. — 1 % missing numbers.
- U!

4 xA =20
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no exchanges

alongside a written

It is important at this stage that

Small Step Guidance Concrete Pictorial Abstract
Use formal | Pupils explorehe Pupils can continue to be Pupils represent their use of Pupils record what it is they are
written expanded method| supported byplace value counters manipulatives pictorially. doing in order to show their
methods to | of multiplication by and base terat this stage of understanding of number
multiply a 2 making the multiplication. This is initially don{ 23 x 3 = composition.
digit number calculations where there is no Pupils move on to recording usin
by a 1 digit concretely and regrouping. the formal short multiplication
number, with | then drawing them columnar method.

method to aid pupilsalways multiply the ones 23x3=
understanding column first.
o before moving on 3x23 3x20=60
E to short Pupils use a place value grid tg /\ 3x3=19
= multiplication. demonstrate hownumbers have 20 3 60+9=69
g been partitioned before
multiplying each group. 23
23x 3 X 3
Xx3= -
10s 1s ﬁ
000
000
000
8 lots of 20s 6Q
3 lots of 3s 9
6 tens and 9 ones is &D.
Page |46 M. Underwood Sept. 2021 R. Blake Sept. 2022
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Small Step Guidance Concrete Pictorial Abstract
Use formal As before, pupils Pupils use base ten amdace Pupils draw the manipulatives tha Pupils initially use the grid
written explorethe value counters to support the they are using, clearly showing| method, before moving on to the
methods to | expanded method| understanding of the method exchanges. expanded column method and th
multiply a 2 | of multiplication by rather than supporting formal short multiplication columr|
digit number making the multiplication 34 x 5= method.
by a 1 digit calculations Pupilsshould use their times H T 0
number, with concretely and tables facts when solving 000 [odpee
exchanges | then drawing them multiplication. ﬁooO oo ‘ 34x5=170
alongside a written| 34 x 5 = 000 oolo0
method to aid I~ (o000
understanding — - ? 8 8}0 o0p0 X 1300 240
before moving on L] o~ e > 1503 20 170
§ to short ) S -
€ multiplication. - Bar modelling and number lines
T - can supporpupilswhen solving I
$ Pupils explore and —— problems with multiplication i
demonstrate their alongsidemental jottings and - °
understanding of informal methods 2 0 6x4
regrouping. v 1]8]09 6330
Pupils are able to explain any B BEAE
regrouping. r_,’[__,,/‘
e Ters Ores 3 u | 34
5000000 [e L2 ?HB——L’ wlt]o
"i : oo:oo 530, = /50 514
0000000 Sx 4 = 20 X S
000000 150 +20 =170 .
000000 5x25= 1K) .
/20l [75-5=170
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Small Step Guidance Concrete Pictorial Abstract
Use formal | When moving to 3| Pupils use &se 10 and place valu| Pupilsrepresent their work with Pupils demonstrate their
written digit by 1 digit counters where needed, to place value counters in a way thi understanding of multiplyng 3
methods to multiplication, continue to support the they understand. digit by 1 digit numbers using the
multiply a 3 pupils should be understanding of the written They draw the conters using grid method.
digit number | encouraged to use method. colour to show different amountg 327 x 4 =
by a 1 digit | the formal written | The correspondin§prmal method | or drawcircles in the different x |300 J20 |7
number columnmethod is modelled alongsidénhere columns to show their thinking. 4 |1200 |80 |28
with efficiency concrete materials 1200 + 80 + 28 = 1,308
245 x4 =
As this is 245 x 4 = H T Pupils transfer their understandin
. : O O [oooc0) o= :
introduced, imit e Tors S, J to the formal column written
§ the number of 8% oo [ method, showing multiple
. exchanges neede( O O foooo/| e exchanges.
E in the questions o/ VO
and movepupils L _
away from Pupilsdraw the grid metiod using 245 x 4 = 980
resources as they base 1Qwhere appropriate and
gain more necessary.
confidence to work H T O
abstractly. H | O
(j E| , I8 } X 4
0o 1
OO/ °9/8 0
= | 1 2
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their times tables,
encourage the use
of multiplication
grids so children
can focus on the
use of the written
method.

Small Step Guidance Concrete Pictorial Abstract
Use formal | When multiplying Pupils can continue to be Pupilscan draw the grid method| Pupls understand that the formal
written 4-digit numbers, | supported by place value countel using base 1@nd counterswhere written column method for
methods to place value at this stage of multiplidgon. This appropriate and necssary. multiplication is the most efficient
multiply a 4 counters are the | is initially done where there is ng - method for multiplying 4 digit
digit number | best manipulative regrouping. x 100D 868 O numbers.
by a 1 digit to use to support | Manipulatives may still be used @ (000D xyx
number pupilsin their with the corresponding onod 3
understanding of | multiplication modelled alongside 3 [ 1;826 X 3= 5;478
the formal written [ DSSE =
o hod own | s | = o 2
L% Ifmet_I : ) §888 00 ‘888 @ oood| || 2 Th H T O
- pupilsare | | noo =
o multiplying larger - A S VOO 1181216
> numbersand | © 09 00 00 x 3
struggling with (- o—
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Year Five

base 10.

the tens.

Small Step Guidance Concrete Pictorial Abstract
Use formal | When multiplying & Pupils partition both igit Pupilsdraw a grid andthe Pupils ontinue to usethe grid
written multi-digit number | numbers in to tens and ones. Ba{ manipulatives within it,firequired methodto support problem
methods to by twodigits, ten are used to show how amy before moving to the formal solving.
multiply a 2 | pupilsuse the area| tens and ones are in each colum written method.
digit number model to or row. x | 20 2
by a 2 digit und.erstand the 20 2 Y 250N i 30 | 600! 60
number size of the T - TR
numbers they are T : 20 0] ) I l 1] 20 2
using. This links to i I H [ :
finding the area of : When completing the long
a rectangle by : multiplication method, pupils mus
finding the space 301 | B | l I XX remember the place holder, in thg
covered by the i y ones column, when multiplying
|-

Thegrid method
matchesthe area
model as an initial
method to work
concretely and
then once then
understand the
process they
should move to the
formal written
method.

D oo @ &

Pupils move to using place valui
counters to represent the
numbers (reinforcing cardinality)

00 00
000 | OO0
000 | 00
000 |00
000 |00

[ 22 X 31=682 J

H T 0]

2 | 2

X 3 1
2| 2

6 | 6 |0

6 | 8 | 2
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Year Five

Small Step Guidance Concrete Pictoral Abstract
Use formal | Pupilscan continue| Place value counters become th| If needed, pupilsirawagrid and Where neeled, pupils make
written to use the area | most efficient concrete resource| the manipulatives within ibefore | jottings to record the total sum of
methods to model when for pupils to use, however base 1  moving to the formal written the grid.
multiply a 3 multiplyinga 3 can continue to be used to method.
digit number | digit numberbya | highlight the size of the numbers X 200 30 4
by a2-digit 2-digit number 30 | 6000 | 900 | 120
number | © 0 0000000 2 400 | 60 | s
Encourageupils
to move towards 000 0000000
the formal written O ° @ 0@@ QOOO 234 X 32 — 7,488
method as the ©0e 0000000
most efficient | @ ® @ ©COO OO0 Pupils are confident in accuratel
method for 000 000000 recording multiple exchanges.

multiplication,
seeing the links
with the grid
method.

Pupils use formal and informal
written methods and jottings,
alongside the concrete, in order
record any addition that is
required.

Th  H T | O

2 3 4
X 3 2
4 6 8
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Small Step Guidance Concrete Pictorial Abstract
Use formal | When multiplyinga Pupils select appropriate Pupils draw a range of Pupils considr where exchanged
written 4-digit numberbya | manipulatives, when necessary| representations to support digits are placed and make sure
methods to 2-digit number, reasoning responses. that this is consistent.
multiply a 4 pupilsshould be
digit numbe | confident inusing [ b
by a 2digit the formal written 2,739 X 28 = 76'6921
number columnmethod.
If pupilsare ™R
This small step|  struggling with il A I
is consolidated times tables, § > | &
) in Year 6. prov|de
= lieati : 2|19 1] 2
i multiplication grids 2" s |3 |7
§ to support This 5 4 7 8 0
> will allow pupils to T ‘ .1,

reduce cognitive
load and focus o
how to use the
method.

Pupils continue to use jottings tq
explain each calculation within
their strategy.

| 231

¥ | &

U Q L (1234x6)
12 I:L O (234 x10)
9,74 &
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Small Step

Guidance

Concrete

Pictorial

Abstract

Multiply
proper
fractions by
whole
numbers

Year Five

When multiplying
fractions by a
whole integer,

pupilswill need to

understandwhy it
is anly the
numerator that
changes, whereas
the denominator
remains the same

Build in
opportunities to
discuss
misconceptions
and mistakes that

could occur.

Pupils use fraction towerand

Cuisenaire Rods to demonstraté

multiplying fractions by an integel

These strategies support bar
modelling.

Slotsof- = 2lotsof- =

GROUP | GROUP 2

Pupils use bar modelto support
their understanding

Pupils also use a number line tg
show parts within a whole.

o
ol
e
|

2 3

g 2|l &
5 5 5
I 1 1
1 I I
1

Pupils draw fraction wheels.

Pupils show how they have
multiplied the numerator, wherea
the denominator has not changec

They record their answers in the
simplest form.

Once secure using the method
with simpler fractions and whole
numbers, pupils can use a more

formal jotting.

v o)

°
W W

pu
{7
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Small Step

Guidance

Concrete

Pictorial

Abstract

Multiply mixed
numbers by
whole
numbers

Year Five

As before, wen
multiplyingmixed
numbersby a
whole integer,
pupilswill need to
understandwhy it
is anly the
numerator that
changes, whereas
the denominator
remains the same

Pupils need to be
confident in
converting mixed
numbers to
improper fractions,
and vice versa.

Pupils use fraction towers and

make paper fraction strips to
support their understanding of
multiplying mixed numbers.

Pupils draw their own
representations, including bar
models, to support them with

understanding how fractions ang
wholes are combined, when

multiplied.
@ @4
l% pizzas x 3 3 2 slices x 3

@

— ?slices — q% pizzas

Pupils use bar models to show
how fractions are regrouped to
make new whole numbers.

3 =1 3 233 -7
ZTX3'TXT‘4'84

T

[

With simple fractions, pupils use
the grid method to partition the
mixed number before multiplying

by the whole number.

[N

S |

Pupils become automatic in
converting mixed numbers in to
improper fractions, before
multiplying the numerator by the
whole number.

2 _
2><1§—

5 _10 .1
2x 3 =73=33

Pupils record answers as mixeq
numbers in their simplest form.
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Year Six

1), before moving
on to wholes and
deamals with up
to 2 decimal placeg
(numbers greater
than 1).

They must have a
secure
understanding of
the value of each
digit and avoid
arAyYLite v

iKS RSOA)

3x0.25=

035 | o035 | 03 |

3x143=

Small Step Guidance Concrete Pictorial Abstract
Multiply Pupils transfer Pupils use decimal hundred Pupils use decimal hundred Pupils know that the single digit,
numbers with | their knowledge of| squares, with counters or coloury squares to support formation of| representing the whole number,
up to 2 place value and This reinforces tat 1 whole bar models. belongs inthe ones column. They
decimal multiplication of contains 100 hundredths. line up the decimal points in the
places by whole numbers to 001002 003 004 005 [ 006 [ 07 | 008 [ 008 | 01 , question and answer.
Whole mult'pl'catlon Of 0.11(0.12 | 0.13 [ 0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20
numbels dec'mal numbers- 0.21|0.22 | 0.23 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 | 0.29 | 0.30 3.19 X 8 —
Pupils begin by 0.41(0.42 | 0.43 | 0.44 | 0.45 | 0.46 | 0.47 | 0.48 | 0.49 | 0.50 3 l q
multiplying 1|05 | 053|054 ] 058 |00 057|058 057 |- [ o8 [ o8 [ 08 ] o8| o8] o8] o8] x 8
deCimaIS With up 0.71(0.72 | 0.73 (0.74 | 0.75 | 0.76 | 0.77 | 0.78 | 0.79 | 0.80 \- ? j 2 5‘ . 5 2
to 2 deCimaI places 0.81 (082|083 |0.84|0.85|0.86 | 0.87 | 0.88 | 0.89 | 0.90 \ l 7
numbers |eSS thar 0.91(0.920.93 [0.94 | 0.95 | 0.96 | 0.97 | 0.98 [0.99 | 1 .
( 3x0.35=

When appropriate, pupils use the
knowledgeof place value to make
the number, that is being
multiplied, 10, 100 or 1000 timesg
bigger before multiplying; they
then make the answer 10, 100 o

1000 times smaller by dividing.

319umm
X 8
2552100 = 25.52
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simplest form

Year Six

numerators and
the denominators
are multiplied.

This is a change
from previous
learning, where the
denominator has
remained
unchanged.

Small Step Guidance Concrete Pictorial Abstract
Multiply Pupils understand Pupils select appropriate Pupils drandiagrams tosupport Pupils multiply the numerators,
simple pais of that when manipulatives, when necessary| their understanding omultiplying then they multiply the
proper multiplying a fractions. denominators. Where needed, th
fractions, fraction with answer is then simplified.
writing the | another fraction, Pupils combine the drawings to
answer in its both the identify how many boxes have 3 2 6
both colours. ZX 5 = = 20

Pupils use this strategy when
problem solving.
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Division
5 Guidance
2
% | Pupils are introduced to the concept of sharing through practical games and activities. They act out sharing througk aatihitasharing food for
g I ¢SRR& . SINBRQ t AOy Aot @ayh gake. Nifs y6 Feinfied 12y dpppidtSrities Prpuwidedtin the outdoor area for the pu
share out objects such as building blocks.
Small Step Guidance Concrete Pictorial Abstract
Share into | Pupils need to hav( Pupils share a set of objects int¢ Pupils draw or colour pictures or|  With support, pupils complete
equal groups a ecure equal parts and work out how shapes to share quantities. rehearsed sentence stems.
knowledge of many are in each patrt. , ‘
counting ". “. Share 6 buns between two
backwards
' = N eople.
number facts and _@‘_ “gay B ’ ’ Peop
- subtraction in : Yc o) dzy’ é é K | NJ
ks order to halve and b ) N ) | th t
=4 share. Pupils share quantities using pary People means they get ___|
§ whole models and bar models. 0dzya SI OK
12 Pupils need to
experience sharing ( > whole |
using a range of N
objects. “/“\“ O
part | O
part k
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Year One

from a whole and
find how many
equal groups of a
certain size can be
made.

Pupilsstart with a
giventotal and
make groups of an
equal amount.
They record their
understanding in
sentences, not
through formal
division at this
stage.

Pupils should be
able to make equa
groups to
demonstrate their
understanding of
0KS 62NR

There are 1@hildrenaltogether.
There are 2 in each group.
There are 5 groups.

Pupils divide quantities in to equg

groups. They use cubes, counte|

or objects to support
understanding.

10
EE)1)

Beadstrirgs reinforce the concepl
of equal groups.

I.....E L L1 I'l| .'--I...I..l..l.il'ii.;l..' (1) F”'lill !

Small Step Guidance Concrete Pictorial Abstract
Make equal Pupils learn to | Pupils sort a wholees of children | Pupils represent a whole and wol ~ With support, pupils complete
groups make equal groupg and objects into equal groups. out how many equal groups. rehearsed sentence stems.

O000O)H)LOOOO

There are 10 in total.
There are 5 in each group.

There are 2 groups.

Pupilscan develop their

understanding of equal groups b

also being gposed to numbers
which do not group equally.

STy

There are in total.
There are in each groug
There are groups.

Representation Description
“/‘.\-“’/A\ /A\‘ There are ___ altogether.
A\ A There are __equal groups of __

There are __ altogether.
There are ___ equal groups of __

15 has been sorted into 3 equal groups

(NN of §
___has been sorted into ___ equal
groups of ___
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Year One

sharing as a mode
of division. They
usel:1
correspondence to
share concrete
objects into equal
groups. Pupils are
not expectedo
divide formally.

e

They apply their understanding ¢
sharing within physical bar mode
and partwhole models.

6

How many counters do they get

di vi ded

show and support
understanding.

by

between 4 children.

each?

Small Step Guidance Concrete Pictorial Abstract
Sole lstep Pupils solve Pupils share using a range of | Pupils draw pictures or shapes Pupils complete sentence stems
problems problems by objects. to share quantities. and link division with repeated
using sharing| sharing objects ang addition.
guantities into
equal groups. Wc aKIFINBR 0S
Pupils explore Wo B & B A&

Pupils use bar modelling to

2

A teacher shares 12 counters
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Year Two

They will begin to
see the link
between division
and multiplication

Pupils should ab
be encouraged to
useknowntimes

tables factswhere
appropriate

3 groups of 2

Small Step Guidance Concrete Pictorial Abstract
Divide using Pupils are Pupils carry out repeated Pupils represent repeated Pupilsbecomesecure with
repeated introduced to the | subtraction using Cuisenaire subtraction pictorially, using representing division as an
subtraction division symbal rods above a ruler. structured number lines anthen | abstract number sentence using
the division and equals symbol.

creating their own.

——t—t—t——t—t—+—tTt++—+FT+++1
012345 67 89 0ONRBNWHBIBTB®W

Pupils show jumps in groups. Thg
understand that the number of
jumps is the number of groups.

7 & 92 10 11 12

] 1 2 3 4 § 6
¥ttt |6+ 3 =2
- - - - . . .
,/—.\,/.\,/._\
SN 3 4 5 &
Ssro..\ps
-2 T =R
Ag;z; tése

They use an abstract number line
to represent the equal groups that

20+5=4

have been subtracted.
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to repeated
subtraction on a

48

Small Step Guidance Concrete Pictorial Abstract
Share grouped Pupils solve Pupilsuse concrete Pupils draw arrays once they ar¢ Pupils focus on efficientigttegies
objects equally| problems by representations in fixed groups | secure at drawing equal groups ¢  and whether they should use
using arrays grouping and such as number shapg® show objects. grouping or sharingdepending on
cournting the the links between multiplication 5 o\/0 o\/0o o\/0 o the context of the question.
number of groups. and dvision. )
There are 20 apples altogether.
Grouping Q0000 T They are put in bags of 5. J
encourages pupils m Q0000 How many bags are there?
to count in 00000
multiples and links IO I0) 20- 5=40r 20: 4 =5?

Pupils draw lines to divide their

Pupils creatdinking number

g number line. arraysin to groups sentencego show the relationshig
' @ @ between division and
§ ( 00000 multiplication
00000
v- 00000 4 x5=20 4=20+5
. 00000 5x4=20 5=20:4
z | 20:4=5  20=5x4
- They represent their 20:5=4 20=4x5
understanding of arrays on bar
models.
20

A

TP ??

Page |61 M. Underwood Sept. 2021 R. Blake Sept. 2022



Q Learning

Maths Calculations and Representations Policy

Small Step Guidance Concrete Pictorial Abstract
Divide 2digits When dividing Pupils usetsaws,base 10 and Pupils use prt-whole models Pupilsuseknowntimes-tables
by 1-digit, larger numbers, place value counters to shage which providethem with a clear factsto supportpartitioning
sharing with pupilsuse digitnumbers into equal groups.| representationthat matches the numbersinto multiples of the
no exchange | manipulatives that concreteresources divisor.
allowthemto |48+2=
partition into tens
and ones. 48 - 2 =24
They divide
numbers that do
o not involve
o exchange or
= remainders.
©
L It is important that
pupils divide the
tens first and then
the ones. They confidently use place valug
grids and partitioningo support
their understanding.
Tens Ones
(1o J1e 0000
OO 0000
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Small Step Guidance Concrete Pictorial Abstract

Divide 2digits | Pupilsdivide 2digit | When dividing numbers involving Pupils represent the place valug  Pupils record their calculation

by 1-digit, with | numbers by ad an exchange, ypils use base 10 counters pictoially. within number sentences
exchanges digit number by and place value counters to we'»W containing the division symbol
with no partitioning into exchange one ten for ten ones. e
remainders | tens and ones and O |ooo0o . ~ N
o . L o L5274_13
sharing into equal| Pupils should start with equipmer *‘Q"T—“ )
groups. outside the place value grid befor |00 OC
sharing the tens and one equally '
They divide between the rows.

Pupils use bar models to

_ numbers that_ demonstrate their understanding
involve exchanging D e of division.
9 between the tens = e 52
E and ones. The e eee ]
. answers do not S .
3 have remainders O A I
>_ . T aaw
; PUpitlsglsetfhet They useléxible partitioningin
imes-tablesfacts
the partwhole mode]to support
that they knowto 880 000000 P thi thod i
e 000000 IS method.
partition the
number into © 000
multiples of the () 000
divisor. () 000
© 000 10 3
10+3=13
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Learning

to numbers which
do not group
equally,within the
tables that they
know.

Pupilsmove onto

OAN
HiEn]

Pupils use Base 10 and place val
counters to exchange one ten fo

Small Step Guidance Concrete Pictorial Abstract
Divide 2digits Pupilsdevelop Pupils divide usinpllipop sticks | Pupils representhe lollipop sticks| Pupils record the remainder3his
by 1-digit, with their or Cuisenaire rods to formwholes pictorially. notation is new to Year 3 so will
exchanges ang understanding of 7 =1 11 ) need a clear explanation.
anges g undersandngof | /1)) i
remainders | also being expose( Where are 3 whole squares, with

left overQ

Pupils use repeated subtraction ¢
a number lineto divide.

13+4=

13 +4 =3 remainder 1

L 53+4:13r1:

AT N NN
3 solving division ten ones. o ’ ! L
= problems with a AR h N heir und g
§ remainder. Links e A ey SdO;Nt Pgr un irsltan w(;g Io
L are made between o2 ar models and panvhole models
division and 0 which use flexible paritioning.
repeated 06000 e 5,3
subtraction, which = 99000 I Y Y
builds on learning
in Year 2
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Small Step Guidance Concrete Pictorial Abstract

Divide 3digits | Pupils continue to| Pupils are introduced to short | Pupils use drawn diagrams with Pupils m@e towards counting in

by 1-digit, with | use place value division, using place value dots or circles to help them divid¢ multiples in order to divide more
exchanges anq counters to share| counters to group and exchange numbers into equal groups. efficiently.
remainders | 3-digit numbers L weee |

into equal groups.| 844 + 4 =

[844+4=211 ]

H T o
Pupils start with gg 8 :
the.equment o o o { 856 «- 4 =214 ]
outside the fiace 0|0 |0 Pupils use grouping and
value g.rld pefore partitioning to support their Pupils may be introduced to shof
sharingthe | o _ understanding of short division, | <o 1< Ston method) if they
= hundreds, tenﬁ. ang when dividing a 3ligit number by are ready
"'S‘ between t?\e ro):/vs. 8010_ a kgt number.
© This method can When introduced, pupils begin
> [ e | tes with divisions that divide equally
als_o hglp © 0 © 0000 with no remainders
highlight ©0 © 0000 '
remainders. o0 O 0000 2|1 |4
Q0 O 0000 alals 6

They tha& move onto divisions
with a remainder.

844 836 r 2

22|27 5|4 3 2
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Small Step Guidance Concrete Pictorial Abstract
Divide 4digits | Pupils use groupin{ Pupils use place value counters { Pupils draw their own counters Pupils move away from the
by 1-digits, when using the | plain counters, to group on a pla¢ and group them through a more concrete and pictorial when
using short short methodof value grid, exchanging where pictorial method if needed dividing numbers with multiple
division division Starting needed. exchanges.

with the largest
value, theygroup
by the divisor.

Language is
important: pupils
should consider
how many groups
of tens and ones

0
can be made. 8> 5 i

Pupils clearly see remaiats, as
there are place value counters,
which are éft ungrouped.

3009

Year Five
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Year Six

methodsas their
most accurate
method.

Pupils will also
solveproblems
with remainders
where the quotient
can be rounded ag
appropriate.

Small Step Guidance Concrete Pictorial Abstract
Divide 4digits Pupils begin to Pupils select appropriate Pupils draw representations, as Pupils write out multiples to
by 2digits, divide up to 4 manipulatives, when necessary appropriate. support their calculations with
using short digits by 2digits larger remainers.
division selectingwritten

Pupils may record the remainde
as decimals or fractions.
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