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Overview

Introduction and rationale:

This policy has been written in line with the programmes of study taken from the revised National
Curriculum for Mathematics (2014), in which there is a greater emphasis on arithmetic and formal
written methods of calculation.

The revised curriculum is also a ‘mastery’ curriculum, where mastery is a process or approach to
learning for everyone, ensuring that all children secure the key concepts and skills to allow them
to explore things in greater depth. The aim is to develop fluency and the ability to reason
mathematically and solve problemes; it is expected that there is a narrower spread of attainment,
where the more able should be catered for through deepening their reasoning and problem
solving skills rather than being accelerated into new curriculum content.

Each year group should spend longer time on key topics to develop depth before moving on. This
will mean that there is less opportunity to revisit topics and so making connections to topics
taught previously will be important to consolidate learning and develop fluency. When planning,
significant time should be devoted to developing key number concepts in each year group,
ensuring students build fluency.

This policy provides guidance on progression in calculation (part 1). A document for each
operation addresses what and how to teach year by year (part 2), each of which lays out
expectations for both mental and written calculations (generally collated for Key Stage 1),
including calculation of fractions, and includes statutory statements from the national curriculum
(in bold) together with the non-statutory guidance (in italics) and supplementary guidance (in
plain text).

Key to successful implementation of calculation procedures is consistent use of representations
(models and images that support conceptual understanding of the mathematics) and this policy
promotes range of relevant representations (not exhaustive) and a side-by-side approach to
teaching and learning (parts 2 and 3). Mathematical understanding is developed through use of
representations that are first of all concrete (e.g. Numicon, Dienes apparatus), and then pictorial
(e.g. array, place value counters) to then facilitate abstract working (e.g. columnar addition/
subtraction, short/long multiplication). This policy offers guidance through an appropriate
progression of representations, and if at any point a pupil is struggling they should revert to
familiar pictorial and/or concrete materials/ representations as appropriate. Whilst a
mathematically fluent child will be able to choose the most appropriate representation and
procedure to carry out a calculation, whether written or mental, schools should support pupils
with carefully selected representations that underpin calculation methods and ensure there is
consistency across year groups.



Aims:

e to ensure consistency and progression in our approach to calculation

e to ensure that children develop an efficient, reliable, formal written method of
calculation for all operations

e to ensure that children can use these methods accurately with confidence and
understanding

How to Use:

e use the policy as the basis of your planning but ensure you use previous years’
guidance to allow for personalised learning

¢ always use Assessment for Learning to identify suitable next steps in calculation for
groups of children

e if, at any time, children are making significant errors, return to the previous stage in
calculation

e always use suitable resources, models and images to support children’s understanding
of calculation and place value, as appropriate

e encourage children to make sensible choices about the methods they use when solving
problem



Calculation policy: Progression

Addition

Subtraction

EYFS/Year 1

Year 2

Year 3

Combining two parts | Adding three single | Column method- | Column method- Column method- | Column method-
to make a whole: part | digits. regrouping. regrouping. regrouping. regrouping.
whole model.

Use of base 10 to Using place value | (up to 4 digits) Abstract methods.
Starting at the bigger | combine two counters Use of place value
number and counting | numbers. (up to 3 digits). counters for Place value counters
on- using cubes. adding decimals. | to be used for

adding decimal

Regrouping to make numbers.
10 using ten frame.
Taking away ones Counting back Column method Column method with | Column method Column method

Counting back
Find the difference
Part whole model

Make 10 using the
ten frame

Find the difference
Part whole model
Make 10

Use of base 10

with regrouping.

(up to 3 digits
using place value
counters)

regrouping.

(up to 4 digits)

with regrouping.

Abstract for whole
numbers.

Start with place
value counters for
decimals- with the
same amount of
decimal places.

with regrouping.
Abstract methods.

Place value counters
for decimals- with
different amounts of
decimal places.




Multiplication

c
Re,
g0
2
o

Recognising and

making equal groups.

Doubling

Counting in multiples
Use cubes, Numicon
and other objects in
the classroom

Arrays- showing
commutative
multiplication

Arrays

2d x 1d using base
10

Column
multiplication-
introduced with place
value counters.

(2 and 3 digit
multiplied by 1 digit)

Column
multiplication

Abstract only but
might need a
repeat of year 4
first(up to 4 digit
numbers
multiplied by 1 or 2
digits)

Column
multiplication

Abstract methods
(multi-digit up to 4
digits by a 2 digit
number)

Sharing objects into
groups

Division as grouping
e.g. | have 12 sweets
and put them in
groups of 3, how
many groups?

Use cubes and draw
round 3 cubes at a
time.

Division as
grouping
Division within
arrays- linking to
multiplication

Repeated
subtraction

Division with a
remainder-using
lollipop sticks,
times tables facts
and repeated
subtraction.

2d divided by 1d
using base 10 or
place value
counters

Division with a
remainder

Short division (up to 3
digits by 1 digit-
concrete and pictorial)

Short division

(up to 4 digits by a
1 digit number
including
remainders)

Short division

Long division with
place value counters
(up to 4 digits by a 2
digit number)

Children should
exchange into the
tenths and
hundredths column
too




National Centre ‘

for Excellence in the
Teaching of Mathematics

Number: Addition and Subtraction

NUMBER BONDS

represent and use
number bonds and
related subtraction facts
within 20

recall and use addition and
subtraction facts to 20
fluently, and derive and
use related facts up to 100

add and subtract one-
digit and two-digit
numbers to 20, including
zero

add and subtract numbers

using concrete objects,

pictorial representations,

and mentally, including:

* atwo-digit number and
ones

* atwo-digit number and
tens

* two two-digit numbers

* adding three one-digit
numbers

MENTAL CALCULATION

add and subtract

numbers mentally,

including:

* athree-digit number
and ones

* athree-digit number
and tens

* athree-digit number
and hundreds

add and subtract numbers
mentally with increasingly
large numbers

perform mental
calculations, including with
mixed operations and large
numbers

read, write and interpret
mathematical statements
involving addition (+),
subtraction (-) and equals
(=) signs

(appears also in Written
Methods)

show that addition of two
numbers can be done in
any order (commutative)
and subtraction of one
number from another
cannot

use their knowledge of the
order of operations to
carry out calculations
involving the four
operations

e MEI (o
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Year 1
read, write and interpret
mathematical statements
involving addition (+),
subtraction (-) and equals
(=) signs
(appears also in Mental
Calculation)

Number: Addition and Subtraction

Year 2

WRITTEN METHODS

Year 3
add and subtract
numbers with up to
three digits, using
formal written methods
of columnar addition
and subtraction

INVERSE OPERATIONS, ESTIM

Year 4
add and subtract
numbers with up to 4
digits using the formal
written methods of
columnar addition and
subtraction where
appropriate

National Centre ‘ 4

for Excellence in the

Teaching of Mathematics

Year 5
add and subtract whole
numbers with more than 4
digits, including using
formal written methods
(columnar addition and
subtraction)

ATING AND CHECKING ANSWERS

Year 6

recognise and use the
inverse relationship
between addition and

subtraction and use this to

check calculations and
solve missing number
problems.

estimate the answer to
a calculation and use
inverse operations to
check answers

estimate and use inverse
operations to check
answers to a calculation

use rounding to check
answers to calculations and
determine, in the context
of a problem, levels of
accuracy

use estimation to check
answers to calculations and
determine, in the context
of a problem, levels of
accuracy.

Leading education

and soclal m:earnh
Innovators in
Mathematics
Education

e > :s:'r:m]
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Number: Addition and Subtraction

PROBLEM SOLVING

National Centre ‘

for Excellence in the

Teaching of Mathematics

solve one-step problems
that involve addition and
subtraction, using
concrete objects and
pictorial representations,
and missing number
problems such as
7=0-9

solve problems with

addition and subtraction:

* using concrete objects
and pictorial
representations,
including those
involving numbers,
guantities and
measures

* applying their
increasing knowledge
of mental and written
methods

solve simple problems in a
practical context involving
addition and subtraction of
money of the same unit,
including giving change
(copied from Measurement)

solve problems,
including missing
number problems, using
number facts, place
value, and more
complex addition and
subtraction

solve addition and
subtraction two-step
problems in contexts,
deciding which
operations and methods
to use and why

solve addition and
subtraction multi-step
problems in contexts,
deciding which operations
and methods to use and
why

solve addition and
subtraction multi-step
problems in contexts,
deciding which operations
and methods to use and
why

Solve problems involving
addition, subtraction,
multiplication and division

TRIBAL

OF

Leading ation 5
and sociad research
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Education
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Number: Multiplication and Division

MULTIPLICATION & DIVISION FACTS

National Centre ‘

for Excellence in the

Teaching of Mathematics

count in multiples of twos,
fives and tens

(copied from Number and
Place Value)

count in steps of 2, 3, and 5
from 0, and in tens from any
number, forward or
backward

(copied from Number and
Place Value)

count from 0 in multiples of 4, 8, 50
and 100

(copied from Number and Place
Value)

count in multiples of 6,
7,9, 25 and 1000
(copied from Number
and Place Value)

count forwards or backwards
in steps of powers of 10 for
any given number up to
1000 000

(copied from Number and
Place Value)

recall and use
multiplication and
division facts for the 2, 5

recall and use multiplication and
division facts for the 3, 4 and 8
multiplication tables

recall multiplication
and division facts for
multiplication tables

and 10 multiplication upto12x12
tables, including
recognising odd and even
numbers
MENTAL CALCULATION

write and calculate mathematical
statements for multiplication and
division using the multiplication
tables that they know, including
for two-digit numbers times one-
digit numbers, using mental and
progressing to formal written
methods (appears also in Written
Methods)

use place value,
known and derived
facts to multiply and
divide mentally,
including: multiplying
by 0 and 1; dividing
by 1; multiplying
together three
numbers

multiply and divide
numbers mentally
drawing upon known
facts

perform mental
calculations, including with
mixed operations and large
numbers

show that multiplication
of two numbers can be
done in any order
(commutative) and
division of one number by
another cannot

recognise and use
factor pairs and
commutativity in
mental calculations
(appears also in
Properties of Numbers)

multiply and divide
whole numbers and
those involving decimals
by 10, 100 and 1000

associate a fraction with
division and calculate decimal
fraction equivalents (e.g.
0.375) for a simple fraction
(e.q.%/5)

(copied from Fractions)

TRIBAL

Leading

echu

~ ation
LI and social research

Innovators in
Mathematics
Education
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Number: Multiplication and Division

WRITTEN CALCULATION

National Centre ‘

for Excellence in the
Teaching of Mathematics

calculate mathematical
statements for
multiplication and division
within the multiplication
tables and write them using
the multiplication (x),
division (+) and equals (=)
signs

write and calculate
mathematical
statements for
multiplication and
division using the
multiplication tables
that they know,
including for two-digit
numbers times one-digit
numbers, using mental
and progressing to
formal written methods
(appears also in Mental
Methods)

multiply two-digit
and three-digit
numbers by a one-
digit number using
formal written layout

multiply numbers up
to 4 digits by a one- or
two-digit number
using a formal written
method, including
long multiplication for
two-digit numbers

multiply multi-digit numbers up to 4

digits by a two-digit whole number
using the formal written method of
long multiplication

divide numbers up to
4 digits by a one-digit
number using the
formal written
method of short
division and interpret
remainders
appropriately for the
context

divide numbers up to 4-digits by a
two-digit whole number using the
formal written method of short
division where appropriate for the
context divide numbers up to 4
digits by a two-digit whole number
using the formal written method of
long division, and interpret
remainders as whole number
remainders, fractions, or by
rounding, as appropriate for the
context

use written division methods in cases
where the answer has up to two decimal
places (copied from Fractions (including
decimals))

TRIBAL

OF

and social research

Leading education

Innovators in
Mathematics
Education
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Number: Multiplication and Division

National Centre ‘

for Excellence in the

Teaching of Mathematics

PROPERTIES OF NUMBERS: MULTIPLES, FACTORS, PRIMES, SQUARE AND CUBE NUMBERS

recognise and use factor
pairs and commutativity
in mental calculations
(repeated)

identify multiples and
factors, including finding
all factor pairs of a
number, and common
factors of two numbers.

know and use the
vocabulary of prime
numbers, prime factors
and composite (non-
prime) numbers

establish whether a
number up to 100 is
prime and recall prime
numbers up to 19

identify common factors,
common multiples and
prime numbers

use common factors to
simplify fractions; use
common multiples to express
fractions in the same
denomination

(copied from Fractions)

recognise and use square
numbers and cube
numbers, and the

2
notation for squared ( )
3

and cubed ()

calculate, estimate and
compare volume of cubes
and cuboids using standard
units, including centimetre

3
cubed (cm ) and cubic
3
metres (m ), and extending
3
to other units such as mm
3

and km
(copied from Measures)

Leading education
and socml m:earnh

Innovators in
Mathematics
Education
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National Centre ‘

Number: Multiplication and Division &% e

Teaching of Mathematics

ORDER OF OPERATIONS
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
use their knowledge of
the order of operations to
carry out calculations
involving the four

operations
INVERSE OPERATIONS, ESTIMATING AND CHECKING ANSWERS
estimate the answer to a estimate and use inverse use estimation to check
calculation and use inverse operations to check answers answers to calculations
operations to check answers | to a calculation and determine, in the
(copied from Addition and (copied from Addition and context of a problem,
Subtraction) Subtraction)

levels of accuracy

TRIBAL QY i M- (% )s‘vmj
wa - Innoveartors in %
S %muggm?;ﬁm myscignce




Number: Multiplication and Division

PROBLEM SOLVING

National Centre ‘

for Excellence in the

Teaching of Mathematics

solve one-step problems
involving multiplication
and division, by
calculating the answer
using concrete objects,
pictorial representations
and arrays with the
support of the teacher

solve problems involving
multiplication and
division, using materials,
arrays, repeated addition,
mental methods, and
multiplication and division
facts, including problems
in contexts

solve problems, including
missing number problems,
involving multiplication
and division, including
positive integer scaling
problems and
correspondence problems
in which n objects are
connected to m objects

solve problems involving
multiplying and adding,
including using the
distributive law to
multiply two digit
numbers by one digit,
integer scaling problems
and harder
correspondence problems
such as n objects are
connected to m objects

solve problems involving
multiplication and division
including using their
knowledge of factors and
multiples, squares and
cubes

solve problems involving
addition, subtraction,
multiplication and division

solve problems involving
addition, subtraction,
multiplication and division
and a combination of
these, including
understanding the
meaning of the equals
sign

solve problems involving
multiplication and
division, including scaling
by simple fractions and
problems involving simple
rates

solve problems involving
similar shapes where the
scale factor is known or can
be found

(copied from Ratio and
Proportion)

TRIBAL

OF

Leading education M I

and social research

ol Bluction Inniowartors in
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Education
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The Bridge Federation Calculation Policy for addition: Year 1

suone[nojed
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eRead, write and interpret mathematical statements using symbols +, -, =

eRepresent and use number bonds and related addition facts within 20

+Add one digit and two-digit numbers up to 20, including zero.

eSolve one-step problems using concrete objects and pictorial representations, and missing
number problems such as 7 = (-9

«Given a number, identify (and use the language) one more

66‘03 1
bhda

eBegin to compare (what’s the same/different?) for commutative sumse.g3+7=7+3
eUnderstand ‘part whole’ models (see below) to identify the numbers ‘hidden’ within a number
eUse knowledge of ‘part whole’ to bridge across 10.

‘suopejndjed usanlum pue jejuswi uoddns o0} SUO!.].ElUBSBJdBH

Using concrete

Which line has mest money?
How much more!

[

1

= :
1 T
|

& and haw many ({l )) f
L-—-_._L\-J

more make 107
b+ =10

DD EEEEEEE

25 add 6

Bead strings

eMemorise and reason with number bonds to 10 & 20 in several forms g:— 4E +[]
Q eAdd using objects, Numicon, cubes etc and number lines and tracks O
o § eCheck with everyday objects
g_ & |eTeach equality and inequality alongside each other ~
g = | eEnsure pre-calculation steps are understood, including: 1?: +4=10+[]
eCounting objects (including solving simple concrete problems 10 + 3
eConservation of number:
eRecognise place value in numbers beyond 20 Yrirtrinl = i’%_ ® © ©
«Counting as reciting and as enumerating ) )3
Use a range of concrete and pictorial representations, including:
‘Part whole’

Making connections between models to help

and visual children understand the same maths
\ E representations represented in different ways.
~ to show that 5 is | =
greater than 2. —r—
Balance @ ca=10 =) 4+6=10 '
© | scales can 8 ot ooee |
l ‘ | help too. @ 1054 e 4+6=10
i e e | 10-4=6
‘ [} 10-6=4
o Tens Frame Part Whale Model Bar Model
Staircase:
; 2000 i Can you see a”
8+5 510
— 00008 apattern | | Canyousee the "
. 0CCe® i e numbers
Rt number ‘hidden’ in each
137 eeo9e bonds for 57 [RSIERREISN2T
— Shanghal Textbook Grade 1 (aged 6/7) InSIde 9 I
Bridging across 10| 777 O e (M
bbbl o OOy
oee = el -
e T e } 1234556 78
GELGLTEIee|e T N R 0 A 5 A
8+3=8+2+1 Number tracks Numberlines 153456 784910
Children can explore this using multilink, ‘« ‘ - .
Dienes, coins and bead strings etc Real eve ryd ay ObjeCtS

spueJis
JaY310 wouy syun

Combine and increase numbers, counting forwards and backwards.
Develop the concept of addition and subtraction and ... use these operations flexibly.

Discuss and solve problems in familiar practical contexts, including using quantities

Compare, describe and solve practical [measure] problems e.g. longer, more than, heavier than
Problems terminology should include: put together, add, altogether, total, take away, distance

between, difference between, more than and less than.




The Bridge Federation Calculation Policy for addition: Year 2

suone|najed
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Add numbers using concrete objects, pictorial representations, and mentally, including:

a two-digit number and ones

a two-digit number and tens

two two-digit numbers

adding three one-digit numbers

 Recall and use addition addition and subtraction facts to 20 facts fluently, and derive and use

related facts up to 100 T
. s 12+30=30+12
eDemonstrate the commutative law of addition []+ 25=25+41 30+4 85=50+ 15
. 65 =40 + 25
eRe-partition numbers eg. 65 (across page) 20+5 oo S
eBridge across tens using knowledge of ‘part whole’ | 417+2=19 12+4=16 50+9 B5=20+45
eUse a hundred square 57+2=69 32+34=66 i b

eCheck calculations using inverse and by adding numbers in different order
e Begin to record addition in columns to support place value and prepare for formal written methods
with larger numbers

‘suopejndjed uanlum pue jejusw uoddns 0} SUO!.].ElUBSGJdBH

Use a range of concrete and pictorial representations, including:

Teaching equality/inequality: —
know that 7 is greate g equality/ E @'“5'“3 e “ \
Use examples that children can reason in 10s e o
than 6, so 5 plus 7 . e ~ (o) (o) (ooe)
b h about without the need to calculate e.g. D=
ustbe glreatee” 5+7 05+6 E 2 @t @
N True orfalse? 4+ 6 +8 >3 +7+9 60+2=62 1[0 gt
S = (94)
DIEESEEEE }\ T 7 { 62+2=0 o~ +
FEEEE®E g2 S E \QE i L 62+12=[1 N s s
WVWhich line has mast money? < ~ i I 62+22= D 62 "":3_9_*_.2’

How much more? | o
L @+ 6 J
S L

Use questioning to develop reasoning e.g.
How can | use

What's the same? what different?

sl ' ) a 100 square to SE e
7 T ?
] ‘I) / 23+10 | 23+20 | 23+30 | 23+40 ele) £ ok P I e R
& and haw mar T
ma:me mak::tg L{— ) | == e PR ERE]
- =0 - | can use Dienes to balance : @] [ |5 |
= this number sentence b K il o
23 + 6 = 20 ‘+'u — : Number tracks st| |52 |53 | &4 |55 |56
$ Bridging acrosstens | —
Cuisennaire is a useful 26 + 28:
concrete resource that * 26+ 4+24=30+24=54 ) )
develops 3 : . Compensating using balance:
understanding of the —=p*"* II .,.“ tH
pictorial bar model e ‘Magic 10’ L < 26+ 28 -
19+ 16 N HE | H 2" '-.+2
57 | =19+1+15 —||;+5+"- | |
=20+15 : \g v _
62 | 32 =35 :"I + II 24+30" =54
M . . . . .
o | Counting in fractions up to 10, starting from any numbers and using the
(g’. % and °, equivalence on the i : : — D @b @ap
2 |number line 1% 1% 1% 2 2% 2% }/.q]_.:; .2' :;
2 2 2
o eSolve problems:
S = eUsing concrete objects, pictorial representations (numbers, quantities & measures)
) . . .
« & |*Applying increasing knowledge of mental & written methods
S T | ePartition numbers in different ways
a 3 |eDiscuss and solve problems that emphasise the value of each digit in two-digit numbers
(%]




The Bridge Federation Calculation Policy for addition: Year 3

suonenajed
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Add numbers mentally, including:

e a three-digit number and ones Common mental calculation strategies:
. a three-digit number and tens Partitioning and recombining
. a three digit number and hundreds Doubles and near doubles
Use number pairs to 10 and 100
. Partition all numbers and recombine, start with Adding near multiples of ten and adjusting
TU + TU then HTU + TU Using patterns of similar calculations
Bridge across tens and hundress using ‘part whole’ Using known number facts
. Use straws, dienes, place value counters, coins Bridgingithoughten)htindred
. Complementary addition
empty number lines

USRILIM

suone|najed

Add numbers with up to three digits, using formal written (columnar) methods

Add to three digit numbers using physical and abstract representations (e.g. straws, dienes, place
value counters, empty number lines, coins)
Use manipulatives to support structure of the algorithm especially place value

3044 a4 200 + 30 + 4 234 — e "
nformal methods of recording are
20+5 = 425 200 + 20 + 7 =+ 527 used as stepping stones to help
700 + 60 + 1 761 children understand the logic of
50+9 59 10 1 formal written methods.

Use a range of concrete, pictorial and abstract reoresentations, including those below

suonoe.d

e
) . Y
o 0+50+3 2 . o 12 ) iar)
® Bundles of straws 10 + 40 + 3 ° T 1e0as0 C1-C1-1 ;?gtﬁ)é’élilginmy P - (i) 1
n 8 s
o 20+ 30+ 3 e I I R representations
s = 30+20+3 £ . O--0
5 g 40+ 10+ 3 .. L1-01-01
- %
® 3 50 +3 Doubles and near doubles, "
- ing intelligent practice: i §
o g | can re-partition numbers mentally | YS'ng In € 7|\ leading to
90_’ o Ll (& pictorially) to help with bridging 32 : jg B igg : %gg " \ / |
c _g 42+31=73 through 10 and 100 45 + 46 - 129 + 130__ ““
T s] E.g. 78 +53 =78+ 22 +31=131 - 129+129; ekl 25
g- 2 76 + 21 +;—; Dienes and
S - I ] I I
i - - - place value
v 3 =70+6+20+1 What is the || Use intelligent practice: Using empty box problems: counters
g =—==—=——-+ | same and what || 164 +33 = 23+ =67
o =90 + 7=97 is different 264 +33 = 23+ O =68
= | partitioning and W'”t‘,fhﬁs-? 224 +34=164+33=97 | [|23+0=69 423+ []=323+ 250 " i
= recombining imiETekek: 64 +33 = 23+ 0=70 w523+ 150 =[ [+250 @ e——
o 65+33= =23+ =71 623+50 = [J+[] N
Addition of fractions with the same denominator within one whole. Addition of fractions

with the same denominator

+3=5
5 5

2
5

SpueJs Jayio
woJj syun

Pupils should estimate the answers to a calculation & use inverse operations to check answers.
Add amounts of money using both £ and p in practical contexts.
Measure, compare and add lengths (m/cm/mm), mass (kg/g) & volume/capacity (I/ml)




The Bridge Federation Calculation Policy for addition: Year 4

Practise mental methods with increasingly large numbers

55+37=55+30+7

‘'suolle[nd|ed UaIIM pue
|eyuaw 14oddns 03 suopeluasasday

=1

S =85+7
3 3 Consolidate partitioning and re-partitioning =92
S Bridge tens and hundreds using partitioning and ‘part whole’
—+
o 3 . . . S
=a Use compensation for adding too much/little and adjusting Common mental calculation strategies:
o Use straws, Dienes, place value counters, Partitioning and recombining
g Q empty number lines etc. +30 . Doubles and near doubles
O ~+ \ Use number pairs to 10 and 100
g' 8 | know that 63 + 29 isj A Adding near multiples of ten and adjusting
S ¢ . L .
S the same as 63 + 30 —1 55 85 92 Us!ng patterns of similar calculations

'8 Using known number facts

3 g Bridging though ten, hundred

Complementary addition
Add numbers with up to four digits, using the formal written (columnar) method 789 + 642 becomes

% . . . 789
5 = | Add three digit numbers using columnar method and then move onto 4 digits. i i § 8
C . ..
& o | Include decimal addition for money
= . . . . 1431
S g Use manipulatives to support structure of the algorithm especially place value :
w

_ o

Use physical/pictorial representations alongside expanded and columnar methods

Bundles of straws Using Dienes 42 + syCompensating in mental addition £12.30 Iﬂ!
e (i ] £11.81 LD
+ . "" it . - £24.13 - 1-]
1
_ | 1l_~Ask what is the same and what~_ /- 1-C-

is different about all these

42+31=73 methods?

Place value cards & counters to counters
support the expanded method in readiness

Make 9999

4000+ |=9999

5000+ |=9999 \

Make 9990

Use the bar model to
reinforce the inverse
relationship between
| addition & subtraction

=

245 + 88

? '+I 90

3000 + |:| =9999

5023+ |=9990

|
2000+ ]=9999T T 4003 [ ]=99%
1000+[]=9999 3023+ |=9990

suonpoeld

Addition of fractions with the same denominator to become fluent through a variety of increasingly
complex problems beyond one whole
Counting using simple fractions and decimals, both forwards and backwards

55 1+42=2+2=1
2 4 4 4

va

spueJis Jayio
woJy syun

e Estimate and use inverse operations to check answers.

e Solve addition and subtraction two step problems in context, deciding which operations and methods
to use and why

e |dentify, represent and estimate numbers using different representations. (Place value)

e Recognise the place value of each digit in a four-digit number.

e Estimate, compare and calculate different measures, including amounts money in £ and p (including
fractions and decimals)




The Bridge Federation Calculation Policy for addition: Year 5

e Add numbers mentally with increasingly large numbers, e.g. 12 462 + 2300 = 14 762
e Mentally add tenths, and one-digit numbers and tenths

. Add decimals, including a mix of whole numbers and decimals, decimals with different numbers

Bridging though ten, hundred, tenth

Bridge across boundaries by partitioning Complementary addition

=1

—h

o

-
3 3
oo of places, and complements of 1 (e.g. 0.83 + 0.17 = 1)
o 3 Common mental calculation strategies:
; ® Partitioning and recombining
v 3 Children use representation of choice Doubles and near doubles
= Refer back to pictorial and physical representations Use number pairs to 10 and 100
O ~+ P phy P Adding near multiples of ten and adjusting
g- 2 when needed. Using patterns of similar calculations
a5 Use concept of balance/equivalence to compensate Using known number facts

©

o)

-

Add whole numbers with more than four digits, using the formal written (columnar) method

o Add three digit numbers using columnar method and then move onto 4 digits. £563.14
g g Include decimal addition for money 24172m + £207.88
2 & | Use manipulatives to support structure of the algorithm especially + 5929m £771.02
g = | place value 30101m 11

1111

| Revert o expanded methods f cldren nd fomal clulton methd it see V)|

Use physical/pictorial representations alongside columnar methods where needed.

)
D
o] D— — 16+14=3 Place Value counters to support column addition
3 o L Use the bar model to T Write down 393
5 2 @ | =12462+ 2000+ 300 | reinforce the inverse ]-[-C] three more e = +1308
o 3 =14 462 + 300 relationship between -[1-[1 pairs of decimal 1
a o Qer =14 762 addition & subtraction: - -] numbers that | 9 1
o 3 0o Partitioning and - sumto 3 =
g_ o > recombi%ing This supports problem -0 ==
3 é 8- solving: Sam and Tom Sam . +£6.20 Compensating: true or false?
b EF * have £67.80 between EG780 | 2741 + 1263 =2742 + 1262 What is the same and
g % them. If Sam has £6.20 ™™ . Why? Can you use resources or draw e e e
© Jottings to support mental more than TOm, how £67.80 — £6.20 = £61.60 a picture tO expla'ln Vet answer? How
'% calculation much does Tom have? £6160+2 = £3080 can you adjust this to make the about all these

Tom has £30+80 calculation easier? 3498 + 2067 methods?

_

¢ Add fractions with the same denominator and denominators that are multiples of the
same number (to become fluent through a variety of increasingly complex problems and
add fractions that exceed 1 as a mixed
number) 1+3=2+3=5 L | w | ow

2 4 4 4 4 v Y+ %

suonpoel

e Solve problems involving up to three decimal numbers.

e Solve addition and subtraction multi step problems in context, deciding which operations and methods to
use and why

e Use all four operations to solve problems involving measure [e.g. length, mass, volume, money] using
decimal notation,

e Calculate the perimeter of composite rectilinear squares in centimetres and metres

e Use angle sum facts and other properties to make deductions about missing angles

¢ Solve comparison, sun and difference problems using information presented in a line graph

SspueJys Jayio
wouy syui




The Bridge Federation Calculation Policy for addition: Year 6

e Perform mental calculations, including with mixed operations and large numbers (more complex

'suoLle|Nded USRIIM pue [eyusw
uoddns 03 suopejuasalday

" gh calculations) Common mental calculation strategies:
0% 3 Children use representation of choice Partitioning and recombining
Q
= T g nsoli rtitionine and re-partitioning for bridein Doubles and near doubles
g8 = Conso d_ate partitioning and re-partitioning for bridging Use number pairs to 10 and 100
2 5 r3,) boundaries (tens, hundreds, thousands, tenths, hundredths ...) | adding near multiples of ten and adjusting
g' o g— Use compensation for adding too much/little and adjusting Using patterns of similar calculations
© & 2 | Refer back to pictorial and physical representations when R (T 7
— ‘:'_ Bridging though ten, hundred, tenth
o needed. Complementary addition
Apply the rules of BIDMAS
. . e 789 + 642 by
Add larger numbers using the formal written (columnar) method £563.14 o becomes
& . . +£207.88 ;
) S | Add three digit numbers using columnar method and then move ———
= = . £771.02 14 31
2 g onto 4 digits. RS —
' 1 = 111
g > Include decimal addition for money Answer: 1431

[|

Use physical/pictorial representations alongside columnar methods where needed. Ask what is

the same and what is different? x and y represent whole numbers.
12 462 + 2300 . Their sum is 1000.
=12 462 + 2000 + 300 —,_—,  234kg+49kg=273kg x is 250 more than y.
= What are the values of x and y?
=14 462 + 300 358 1238 431 200 + 30 + 4 _ Y
=14 762 40+ 9 Using the bar model to solve problems
Jottings to support mental strategies 200 + 70 + 13 E: -

I 3 ' T ¥+ 250
Follow the BIDMAS order

I can explain my method using

lace value counters of operations! Com?are 31+9><7andl(31.+9)><7 14 781 - 6[]53 = 8528
Place Value counterShrElpport calumn adeition E-rBFkEB . What's the same? What's different? 2312 4 22. = 45.23
o — e 393 indices {powers of e.g. 2%)
e H.“‘q = . + 308 Diviskon Can you use five of the digits 1 to 9 to make this
| | v T = ; 1 I number sentence true?

k ’ i Ml.ipptlﬁtun 000 +[0-0=317
- = Addl‘t‘lﬂl‘l_ Can you find other sets of five of the digits 1 to 9 that
= Subtraction make the sentence true?

¢ Add fractions with different denominators and mixed numbers, using the concept of equivalent fractions

e Start with fractions where the denominator of one fraction is a multiple of the other (e.g. 1/2 + 1/8 =5/8)

T | and progress to varied and increasingly complex problems
& |e Practise calculations with simple fractions and decimal equivalents to aid fluency Z H- 3
= 3+7 0 8 |
> 5 10
(%]
'\.--.'-\.."-ul-.‘-u-\. ....... Beawni
vl | L 5 8 40
0 1 1 2
e Use their knowledge of the order of operations to carry out calculations involving the four
operations (BIDMAS)
e Solve problems involving all four operations
Q e Algebra: use symbols and letters to represent variable and unknowns e.g.a+b=b+a
@ S | Solve problems involving the calculation and conversions of units of measure, using decimal
= = . . .
4 ‘;"h notation of up to three decimal places where appropriate
o g e Using the number line, pupils use, add and subtract positive and negative integers for measures
> such as temperature

e Calculate and interpret the mean as an average
e Interpret and construct pie charts and line graphs and use these to solve problems
e Find missing angles, and express geometry relationships algebraically (e.qg. d=2xr)
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Subtract one digit and two-digit numbers to 20, including zero.

Read, write and interpret mathematical statements using symbols (+, -, =) signs.

Represent and use number bonds and related addition facts within 20

Solve one-step problems using concrete objects and pictorial representations, and missing number

[ 8
=l 8

have?

5 Pencils

= =
} i
|

— , N
el | sl Wi I : - atit
6+ =0 ——_] — 3Erasers

0 -
nn—) =z problems suchas 7= -9 Understand subtraction as ‘take away’
c @ |Memorise and reason with number bonds
Qo 35 . . . .
= Add using objects, Numicon, cubes etc. and number lines and tracks
3 Check with everyday objects
Ensure pre-calculation steps are understood, including: Find a 'difference’ by counting up:
Counting objects - o, #
g objects, e @ ¢ ¢
. }J—?-‘I"rf\«”}{i’}ifﬁir = j’é‘i'\r_ 1 2 3
Conservation of number ke
Subtract one-digit and two-digit numbers to 20, including zero.
Read, write and interpret mathematical statements involving addition (+), subtraction (-) and
equals (=) signs . =
a8
O (3o
QL I\x_,-—';"-\’.-"_"\ 6+4=10 6 ‘ 4
8 £ @ 6+4=10 (10) 4+6=10
E EF_ . 4 + 6 =10 I.,/'_'\--'&__/ 10 wcilom 6
= 10-4=6 | (es) 10-6=4 6+4=10
o S @ 10-6=4 ' 4+6=10
7 10-4=6
& 10-6=4
Tens Frame Part Whole Model Bar Model
Represent and use number bonds and related subtraction facts within 20.
Use a range of concrete and pictorial representations, including: EUEAEAEAEA A A ARy
> & P preser , 8 123145678910
© \ ')
§ Hands, fingers and children themselves. Straw bundles Bead strings, number tracks and lines
% Y
3 6Ly =2 e
S The difference between & Counting on or
o and 4 15 2. back.
Q © Part Whole
g z Difference or m
53 comparison model b 6-4=
o O Laly/
S = S—— Subtraction: —
” (_BD cocoes Models such as Cuisennaire or balances reinforce the Comparison Model
3 S L e relationship between addition and subtraction. Peter has 5 pencils and 3 erasers. How
L 443 H many more pencils than erasers does he
Q
>
Q.
3
.
=
()
S

Spuetls Jaylo woudj s)uiq

Pupils should combine and increase numbers, counting forwards and backwards.

(They should) develop the concept of addition and subtraction and ... use these operations flexibly.
Problems should include the terms: put together, add, altogether, total, take away, distance between,
difference between, more than and less than, so that pupils develop the concept of addition and subtraction
and are enabled to use these operations flexibly.

(Number-addition and subtraction, Non-statutory guidance.)

Pupils discuss and solve problems in familiar practical contexts . (Non-statutory guidance.)

Pupils compare, describe and solve practical (measurement) problems .

(Measurement)



http://www.google.co.uk/imgres?biw=1024&bih=587&tbm=isch&tbnid=6IZ9nzar59xFbM:&imgrefurl=http://idoradesign.blogspot.com/2010/10/bee-house-bundles.html&docid=sOq5LAL-Rr9MhM&imgurl=http://2.bp.blogspot.com/_kx3phKU8I2Q/TMG1HjkREfI/AAAAAAAABFQ/Z18fbfat6fw/s1600

The Bridge Federation Calculation Poli

cy for subtraction Year 2

a two-digit number and ones

Add and subtract numbers using concrete objects, pictorial representations, and mentally, including:

° 1]z |3]4]5]e|7][8]9 |10
A ¢ atwo-digit number and tens _3_:_12|n§|u 15 [16 1718 |19 [20
Q_.) d.. b 212 5 |26 |27 |28 |29 |30
5 =z e two two-digit numbers Tt et
= 3 e adding three one-digit numbers “1[4z[as [aqs5 [as [47 [#e]as [50
. & | Jottings to support informal methods: 51152153 54195 |56 |57 156 |59 |60
o — . 61]62 |63 |64 |65 |66 |67 |68 |69 | 70
2 Bridge throwgh 10 where necessary Tilrzlalals sl elmleol 54—32 =22
3'2-1? 81|82 |83 |84 |85 |86 |87 |88 |89 {90
91]92[93 |94 95 [96 |97 |98 |99 hog
15 20 2 32
e — — - = signs and missing numbers
-5 -2 T Continue using a @Ange of equations as in Year 1 but with
. — appropnate 1
Written recording: Extend to 14+ 5=20-
37-12=37-10- 2 Find a small diference by oo
o Z97-9 47-30=3
= el ] 7 w7
2= =25 ——— -1 +2
= -z - _
g5 N
s > Continue to use of a range of concrete and pictorial
representations from Year 1, including Bar model to 30 a0 42
support understanding of difference. (See below).
Informal methods to support written subtraction calculations 4-1=3
Practical partitioning of a 2-digit number i A1 =
2 p g g The difference which Ican I.ead 14-11=3
5 000000000ck beween 11 {0 exploration 1242123
@ In Year 1 leads to: 10 and 14153 and variation
> |I:l Ild |4_||:3 é ::2‘),“5"::,..":
E 8 é |I+ =|4 Sz fashos 2o 2o [27 jen 2w | 30)
:. :'_. |I:| I'I_h_ 1:“‘4!530!?“!?;'
g 0 i =
° a . . o, NPT T . . 3
3 2 |Subtract (without decomposition) using partitioning and manipulatives, e.g. Dienes or =
g o bod
L 5 |straw bundles
o c
DC_J 3 To calculate 35-22, remove 22. III —9 Then record: 35-22=13. I
4 o
S =
& g Pupils experience bridging through 10 using [g5 _38-
3 number bonds and the Part Whole model. =1 5 -30
o S 4’4 "4l
S + 8 can be P —
o + = partitionad
27 : using the part P 27 30 35
Pupils should count in fractions up to 10, starting from any number and using the and equivalence on the
o number line (for example, 1%, 1%, 1 %, 2.)
Q
(@]
g' Use concrete and pictorial models of fractions to assist with counting
2 e.g. paper cups, plates, shapes etc.

SpUB.IS JBYI0 W04 SHUI

Recall and use addition and subtraction facts to 20 fluently,
and derive and use related facts up to 100.

subtraction.

55+45=100
45+ 55 =100
35+65=100
100—55 =145
100—45 =55
100—35=65

e applying theiri
methods

Pupils should partition numbers in different ways (for example, 23 = 20 + 3 and 23 = 10 + 13) to support

Solve problems with addition and subtraction:
using concrete objects and pictorial representations, includ-
ing those involving numbers, quantities and measures

ncreasing knowledge of mental and written

¢ Pupils extend their understanding of the language of addition
and subtraction to include sum and difference.
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Add and subtract numbers m

*a three-digit number and te

101 | 102 | 103 | 104 | 105 106 | 107 108 109 | 110

11

112 113 | 114 | 115 116 | 117 118 119|120
121 .122.123. 124‘125‘1%‘ 127 128 129. 130
131.132.133.134.I15-13¢.137 I]B-Ilg.lﬂ].
141 . 142 . 143. 114. 145 146 . 147 | 148 149. 150.
151.152.153.154.155-156.157 153-159.160.
15]..IGZISOBIIM.IGEIIGE.N? IOB-IWIITU.
171 . 172 .173. 1?4. 175 176 . 177 178 17')‘ 180
151.132.133.184.[85-1%.137 183-1&9.190.

191 | 192 193 | 194 | 195 196 197 198 199 | 200

*a three-digit number and ones

*a three-digit number and hundreds.

entally, including:

Use known number facts and place value to subtract

ns 247

173

74

173 + 74 =247
74 + 173 = 247
247 -173=74
247 - 74 =173

Continue a3 in Year 2 but with appropriate numbers ¢.g
g7 -15=72

B2 87 a7

With practice. cnadren will need to recond less information and
decde whethet 1o count back of forward. It 18 useful 15 ask
children whether counting up of back is the more eficient for
calculations

suchas 57 =12, B8 =TT or 43 =28,

Use a number line, Dienes, 100

below.)

squares, 200 hundred squares,

and similar representations, to support mental calculations. (See

Pencil and r procedures
Complemeniary addifion
B4 -58m28 =20 4
4 L i
56 50 80 g4

suoue[najed
SEXTIYY

subtraction.

Add and subtract numbers with up to three digits, using formal written methods of columnar addition and

(1)Extended columnar -
no exchange

Extended method B7 -53=
80 and T

- 50 and 3
30 and 4 =34

Extended columnar —
with exchange:
87-58 becomes

70+17

-50 + 8

20+ 9

(2)

87 =70+17

Partitioning and re- partitioning support the understanding of

- 1
® lace-value
© 560-280 P :
= 260-280 B 30+6 T~ ¢ \
™
s . % % % + B I All of these representa-
IV Ve Van'a . 20+16% | tionsst i
s = £V 2 % % . % i tions still comprise the
= : amount of 36.
79 o <><> 5 10 +26
S O»n ’ + % % r \, J
g S %
g 2
QCT 3 Introduce transition from concrete place value representations, (e.g. dienes Revert to concrete
5’- g or straws), to pictorial — such as place value counters or money. e s S
>
v 3
: : expanded methods
:—301- \O \o whenever difficulties arise
g @ o ®
5
o
132 in Dienes 132 in place value counters.
Count up and down in ’Fenths.' ' 1+1+1=3=1 Adding Fractions
n Add and subtract fractions with the same denominator g g g g E Bar model
X
L within one whole.
2 |
o
>
(%]

spueJis Jayio

woJj syun

contexts.”

tasks].” ( Measurement)

Money and calculating duration of events (with number lines.)
For example: “Add and subtract amounts of money to give change, using both £ and p in practical

“Compare durations of events [for example to calculate the time taken by particular events or




The Bridge Federation Calculation Policy for subtraction Year 4

Continue to practise mental methods with increasingly large numbers to aid fluency. (From Non— Statutory

Guidance).
Methods to support fluent calculation and encourage efficiency of method:
o Find a small difference by counting up.
A E.g. 5003—4996 Thi.s could be done using an empty number line.
nni = |e Subtract nearest multiple of ten and adjust. Children should recall and use number facts to
c .. reduce the number of steps.
= 3 e Partition larger numbers
= 5
S — Whenever possible, children should be encouraged 3;3‘;21‘"57"“'“"&”"""5 and place vaue fo sublract
w
to visualise number lines and other basic, sup- p 72 02
porting representations to promote fluent work W
without jottings.
-5 -20

Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and
subtraction where appropriate.

Build on formal, extended method (See Year 3) using exchange wherever necessary.

Continue to use representations and manipulatives to develop understanding of place value.

£

§§ 372—147 =

ga: 60 |

. @

o S 300+ 70+ 2 300 + 60 + 12 300 v90 + 2

7 100+40+7 -100+40+ 7 > _ 100+40+ 7
- 200+20+ 5 200+20+ 5

Apply understanding of subtraction with larger integers to that of decimals in context of money and
measures. (See Year 5.)

Dienes blocks or place value counters can be used to model calcu-

= 72 -47 '
3 ; lations and the under-lying place value concepts.
o 2 o P 0o o's
28 / o |00
E —+ . . 1) , ~ 1
= QCJ'_ This is now | oot \12
g g “Sixty-twelve" -47
6= 1
g o A2 would count on
— (7)) e - .
2 c using a number line
- O
% 8 | [use physical and / or pictorial tati d expanded algorith to calculate
! Ise p .y(;sma Ian or pic sr: rAepI:.eislr; a 'on; an e>;p‘j/r;7 e’ z;t_gorl m?s 5003-4896; because
o rBD alongside co umnar met o_s. s : a_t/st e same: .ats ifferent: Al S e
3 Compare and discuss the suitability of different methods in context.
o . . . . close together.
o Pupils decide which operations and methods to use and why.
my g” * %’ = § Count up and down in hundredths.
4 BE— __ Add and subtract fractions with the same denominator .
g RS M 11 Solve simple measure and money problems involving fractions
2 : 9 5 = and decimals to two decimal places.
7 7

Identify, represent and estimate numbers using different representations. (Place value)

Recognise the place value of each digit in a four-digit number.

Estimate and use inverse operations to check answers to a calculation .

Solve addition and subtraction two-step problems in contexts, deciding which operations and methods to
use and why.

Estimate, compare and calculate different measures, including money in pounds and pence.

spueJis
J3Y10 Wodj syul

© Wandsworth Primary Mathematics Team 2014
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¢ Subtract numbers mentally with
increasingly large numbers.
E.g. 12462 -2300 =10 162

¢ Use rounding to check answers to
calculations and determine, in
the context of a problem, levels of accuracy .

e Pupils practise adding and subtracting
decimals, including a mix of whole numbers
and decimals, decimals with different numbers
of decimal places, and complements of 1
(for example, 1-0.17 = 0.83).

e Pupils mentally add and subtract tenths,
and one-digit whole numbers and tenths.

Basic Mental Strategies for Subtraction %method
Find differences by counting up works best? Why?
Partitioning

How else could we
Applying known facts do it?
Bridging through 10 and multiples of 10
Subtracting 9, 11 etc. by compensating
Counting on to, or back from the largest number

National Curriculum 1999

* & O & o o

suoue[najed
UM

Add and subtract whole numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction).

(Pupils) practise adding and subtracting decimals.

Begin with three-digit numbers using formal, columnar method; then move into four-digit numbers.

£17.34—£12.16

2

1000+700+20+14p 1734p
- 1000+200+10+ 6p -1216 17.34 Relate place value of decimals with that
500+10+ 8p 518 -12.16 of whole numbers using representa-
5.18 tions. See below.

‘'suoLe|Nd|ed UalJM pue
|[ezusw j4oddns 01 suopejuasasday

@ <«— Integers
e <+—— Money

Decimals

Use physical and pictorial representations to stress the place value relationships between money,
decimals and whole numbers. A place value mat such as the this one could be used, moving away from
the traditional: Hundreds, tens and ones model used in Lower KS2 and KS1.

suonpoel

Subtract fractions with the same denominator and denominators that are multiples of the same number.
(Include fractions exceeding 1 as a mixed number.)

Solve problems involving number up to three decimal places .

They mentally add and subtract tenths, and one-digit whole numbers and tenths.

SspueJis Jaylo

woJj syun

Solve problems involving addition, subtraction, multiplication and division and a combination of these,
including understanding the meaning of the equals sign.

Use all four operations to solve problems involving time, money and measure using decimal notation.;
(up to 3d.p.)
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Children:

¢ Perform mental calculations, including with mixed operations and large numbers.

e Use estimation to check answers to calculations and determine, in the context of a problem, an
appropriate degree of accuracy.

e They undertake mental calculations with increasingly large numbers and more complex calculations.

Use known number facts and place value to subtract
05-031=018

oie = 03

Add and subtract whole numbers with more than 4 digits, including using formal written methods
(columnar addition and subtraction). Solve problems involving the calculation and conversions of units of
measure, using decimal notation of up to three decimal places where appropriate. (MEASURES)

932 - 457 becomes Consolidate columnar

10
& 12 1 methods , paying 1 178 701 1
/9’/3/ 2 particular attention to the -5 4 5 6

- 4 5 7 - 5.45 6
occurrence of zeros as
4 7 s place holders. 1 3255 1 2.5 5 5

‘'SuoLIe|NJ|ED UIIM
pue [eyusaw poddns 03 suolejuasalday

Bius Timetabia

How leng is the journey from
i wemam | | Ouhill to Shipston 7

el 2:05pm
Whateate 12155 pm
Fulready Tia6pm
Hanisgton 234 pm

Shiptton 3:26 pm

2037—485 = 1552

Use physical/pictorial
representations alongside
columnar methods where
needed. What is the same,
what is different?

suonoe.4

Add and subtract fractions with different denominators and mixed numbers.
They practise calculations with simple fractions and decimal fraction equivalents to aid fluency.

spuedsis Jaylo
wouy syui

Use their knowledge of the order of operations to carry out calculations involving the four operations
(BIDMAS)

Solve problems involving all four operations

Algebra: use symbols and letters to represent variable and unknowns e.g.a+b=b+a

Using the number line, pupils use, add and subtract positive and negative integers for measures such as
temperature.
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¢ solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
e Count in multiples of twos, fives and tens with equipment, songs & rhythms, and including by rote
e Counting 2s e.g. counting socks, shoes, animal legs...
e Countingin 5 s e.g. counting fingers, fingers in gloves, toes ...
e Counting in 10s e.g. counting fingers, toes ...
e Doublesupto 10
e Recognising odd and even numbers
e Write as a number pattern (e.g. 5, 10, 15...; 2, 4, 6...; 10, 20, 30...

What's the
sequence?

It is important to use a range of Although there is no statutory requirement Plgglgofroscf:l(;r
models to develop understanding for written multiplication in Year 1, it may sessions on

of multiplication, and that children be helpful to encourage children to begin to number facts
make connections between arrays, write it as a repeated addition sentence in

number patterns, and counting in preparation for Year 2

twos, fives and tens Eg.2+2+2+2 =8

'suoLe|nJ|ed Uanldm pue |ejusw l4oddns 03 suoneluasatday

Use a range of concrete and pictorial representations, including: ,
Lots of the ‘same thing

GO

e Bead Bar

SUCVICNICIE -

There are 3 sweets in one bag.

How many sweets are there in 5 bags? 4
groups of 3 Number Line
s . 3 groups of 4 o — — — —
o W 8 P . . . " +
NN = 'S . 2groups of 5 0 3 e ’ 12
. Fingers
2 4 . (5x2) using g e
o L .. Numicon . \ WQ V//
M /)m
o o e A~ 4 groups of 2p
2p multiplied by 4 Can |l use
2px4=8p doubling?
Anna is counting in fives:

Concrete to pictorial: counting in 5s | 5 10.L1.20.[].[]. ... ' 6
3 4x3=12 W, AY, AU, YL WAL
“4 cakes, 3 times” \ ',"‘ \ By 1/" \ ‘/’ J/" 3+343+3=12

4 multiplied by 3 k } } { I f 3 multiplied by 4 is 12

3x4=12

OO

“2 strawberries 3 times”
2x3=6
242+42=6

lbio{d{ol'gi _. : :t: :: .

Double 4 in hoops

}&byy Contextualise the mathematics:

)33 Susie invites 6 friends to her birthday party. -
How many cherries are there on the plate?

I How many biscuits will we need if we eat 2 each?

There are 5 sweets for each party bag. How many sweets to | need altogether?

In 1s? 2s? 5s? 10s?

spueJis
J3Y10 wouy syun

o Count in multiples of twos, fives and tens (from Number and place value), as above

o Counting in twos, five and tens from different multiples to develop their recognition of patterns in the
number system

o They discuss and solve problems in familiar practical contexts, including using quantities.
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e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, connecting the
2, 5 and 10 multiplication tables to each other
o e  Connect the 10 multiplication table to place value
2 = e Recognise odd and even numbers | know that the
g_ = | e show that multiplication of two numbers can be done in any order multiples of
S = (commutative) 2/5/10 are
o e Use a variety of language to describe multiplication and division always/never ....
e Apply doubling of numbers up to ten to doubling larger numbers
A e calculate mathematical statements for multiplication and division within the multiplication tables and
% s write them using the multiplication (x), division (+) and equals (=) signs
QCT % e Begin to use other multiplication tables and recall facts to perform written calculations 7x2=_]
g- ® | e Usearange of materials and contexts ... including arrays and repeated addition 7 izz 1:
S I =
@ AxE4

‘'SuoLlIe|NJ|ed U3NRIIM pue |eluaw 3Joddns 01 suoneluasasday

Use a range of concrete and pictorial representations, including: 5 10 15
rrete t {C tng What mu|ﬁp|icaﬁ0n Counting S minute intervals MMM

sentences can you write i
with these numbers: & 2 :
5 10 507 s . 3 Counting tally marks to
0 10 20 30 40 50 60 P P il support counting in 5s
6
/Groups of 10, six times
3 multiplied by 5 — .3 x5
3+3+3:3+3=
10x6=60

0 3 6 9 12 15

5 x 6 ?Ixt S
| want four,
five times K 7! J

What arrays can
you make with
20 counters?

spueJis
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Suikiy Using the bar model to solve problems
hat dO yOU nOtice abOUt 1 4 :obs(::;::;(l;lﬁfl as many as Jim
the numbers covered up? 16 '4 How much do they spend altogether?
Is there a pattern? What | _— e rosie [ [l
number is next? 20 8 L L 1 jim [l ?
: 5x3=15
100 4@ a2 Usi They spend £15 altogether.
N ) 10px 6 = Gop,USING COINS; )
@'& [ @y e 3 Contextualise the maths:
: & 2,3 Would you rather have:
Develop an understanding of the equals ; = [ @@ \|4pack y £ biscuits with 5 i h pack
sign: R ] packets of biscuits with 5 in each packet, or
A A AR e S sis.s0s || ® % |3 packets of biscuits with 10 in each packet?
Srossradrarasand 0 “xs-129 | Explain your answer.
— |* write simple fractions for example, 1/2 of 6 = 3 and recognise the equivalence of Fact families
o 4x2=8
o two'quartersandor'1e'hah'c o 000000000000 mzzmsg
g |* Begin to relate multiplication and division models to % o0 5%+ — s 4
2 fractions and measures e % a 84422 ~Yiolg=2
e solve problems involving multiplication and division, using materials, arrays, repeated addition, mental

methods, and multiplication and division facts, including problems in contexts.

Use commutativity and inverse relations to develop multiplicative reasoning (e.g. 4 x5=20and 20 + 5 =4)
Statistics—interpret and consttruct simple pictograms, tally charts and block diagrams

Measurement— coiunting 5 minute intervals on a clock face

Place value count in steps of 2, 3 and 5 from 0 and in tens from any number, forwards and backwards
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¢ recall and use multiplication and division facts for the 3, 4 and 8 multiplication

tables (and 2, 5 and 10 multiplication tables from Y2)
e Use doubling to connect 2, 4 and 8 multiplication tables

e Develop efficient mental methods using commutativity and associativity

e Derive related multiplication and division facts
¢ calculate mathematical statements for multiplication using the mu

The associative law:

Adx12x5=4x512
=20x12
=240

Itiplication tables that they know,

Q = including for two-digit numbers times one-digit numbers, using mental methods The commutative law:
C @ |e Partitioning: multiply the tens first and then multiply the units, 4x12=12x4
Qv S
o o e.2.57x6=(50x6)+(7x6)=300+42=342
o= . .
> e Children c.an.apply these skills to solve spoken word problems too, | have 8 packets, each
¢ Include missing number statementse.g 72+ ]=38 containing 12 crayons.
How many crayons do
Ensure opportunities to learn I have in total?’
multiplication tables through use of -
. . Multiplication and division facts: Deriving related facts:
visual models, images and also rote :
| ; 8x4=32,4x8=32,32+4=8,32+8=4 3x2=60,6+3=2,6+2=3
earning. == 30x2=60,60+3=2020=60+ 3
¢ write and calculate mathematical statements for multiplication using Towards the column method ...
A the multiplication tables that they know, including for two-digit
% s numbers times one-digit numbers, progressing to formal written x |20 4
c 5 6 |[120| 24 24
c o methods X 6
V= . . 120 + 24 = 144
g- o e Estimate before calculating 120
2 e Ensure written methods build on/relate to mental methods 24
144
.... True or false? | /. I can use this fact
| can see seven, /6 \ h .
) .‘.. eight times! 4X6=6Xx4 family to write
e, “.‘ two multiplication
P | can see sentences!
s 3 groups of 40 eight groups /3 2
S | . g
= e ) CEST: Use intelligent
o ~A Using arrays practice e.g.
o AxR o 3x0+2220
a 10 9
o 6" x3 =57 3| | | 7 . 3xO0+2=23
5 o w o+ o2 s 3x0+2=226
QCT S 3x0+2=29
o '8 w) e 13px 3 2 digit x 1 digit number: 8 T4 2595 §
o 3 e.g.7x38= 266 ) S s, ~Ag ey
= w | (wie (» =10px3+3px3 And seven 4x5=10010 00— ado— ade—~ 000
v 3 groups of Frwon o
g i) G @& =30p +9p X 30 8 eight! 615=15+15 : o
-+ =39p 7 210 | 56 6L15=20L0L110 '
o - - So | can use 7 x 8 to = ‘
" 30p 9p 210 + 56 = 266 help me work out 815=200120 e e
2 | Usearrays for partitioning too 8x7l 8015=60[120 odd one out?
g Why?
s What’s the same? 4 (xl7 ?x4 ose ooe 00 0o | 24x3
= what'’s different : 36x4
o about these two e | 13x5
times tables? Sesiden 32 x2
\ Ixa=12 /
¢ recognise and show, using diagrams, equivalent fractions with small denominators
M 1 < 94 2 o ’ o 2 W
3 e ot e N i 20000000209 ®
. 3 6!l o [12]15 [18] 21 [24] 2730 \y TIiES %
| | : | 202 5 3
S 4|8 |12|16]20 |24]28 |32 35| 40| [ XX %
) | 510 15|20 |25 |30 |35 |40 |45 S0 1 2 DA E
| P23 = = S = = I == }' 4 -
. | e solve problems, including missing number problems, involving multiplication , including positive integer scaling
=} . . . .
~ problems and correspondence problems in which n objects are connected to m objects.
‘r_’-:r =~ |® The comparison of measures includes simple scaling by integers (for example, a given quantity or measure is twice as
s g long or five times as high)
o o |® Pupils now use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.
S | e Pupils understand and use simple scales (for example, 2, 5, 10 units per cm) in pictograms and bar charts with
e increasing accuracy.
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recall multiplication and division facts for multiplication tables up to 12 x 12
use place value, known and derived facts to multiply and divide mentally, including:

‘'suoLle|nNd|ed UaIM
pue [eyuaw poddns 03 suolejuasalday

Ensure children can confidently multi-

Moving digits ITP

ply & divide by 10 and 100, that mul-
tiplying by 10 makes the number big-
ger and all digits move one place to
the left, while dividing by 10 makes
the number smaller and all the digits
move one place to the right.

This digit is

Three ways to calculate 7 x 6: This digit is worth 30

] 7xe=7x7-[] 7x6=[|x[] worth 200

7x6=7x5

S |e
A z éh e multiplying by 0 and 1; :
% 3 g o dividing by 1; Using the distributive law:
S g 3 o multiplying together three numbers 39x7=30x7+9x7
) . . s . Using the associative law:
o 3 ® e recognise and use factor pairs and commutativity in mental calculations
O o = . . .. . (2x3)x4=2x(3x4)
> 3 O |* practise mental methods and extend this to three-digit numbers to derive
v & facts, (for example 600 + 3 = 200 can be derived from 2 x 3 = 6) :
~+ .
O e apply understanding of the equals sign lst"ég fgc:cslzndgglzso.
e link facts within the tables (e.g. 5x is half of 10x) XoXx>=0Xb=
. ml.xltlpfly twc;-dlg.,lt an::l three-digit numbers by a one-digit number Key skills to support:
us!ng ormal written aYOUt e know or quickly recall multiplication facts
e Estimate before calculating up to 12 x 12
e Ensure written methods build on/relate to mental methods eunderstand the effect of multiplying
92 (e.g. grid method) based on an understanding of place value numbers by 10, 100 or 1000
ol § e Use grid and expanded column methods as stepping stones alongside | ®multiply multiples of 10, for example, 20
T 5 x 40;
g' o 50 4 x53 54 eapproximate, e.g. recognise that 72 x 38
S : ) . -
> 16 (4 x4 |:> X 4 is approximately 70 x 40 = 2800 and use
4| 200 | 16 E':> 00 ((ng )4) S this information to check whether their
216 ) answer appears sensible

| can use place £ > ) & e o o)
4

Now find the answer to 6 x 9 in three different ways

Use arrays made with place HDB®
value counters to demon- ®® ® @
strate the link between multi- PO®®
plication and division. This will 40
support understanding of the 120

grid method.

Children need to understand and
apply the language of multiples
and factors and use it in solving
multiplication and division prob-
lems e.g.

‘All factors of 36 are multiples of
2, true or false?

Find me two factors of 48 that
are also multiples of 3.

value counters | OOE
to model the o] (O
grid method @G
4 w) @

Use intelligent practice e.g.

2x3= 6x7= 9x 8=
2x30= 6x70= 9% 80=
2% 300 = 6x700= 9% 800 =
20x3= 60x7= 90x 8=
2003 = GO0 % T = 900 x 8=

Using the bar model to solve problems:
Sam has 12 football cards
Sally has 6 times as many football cards as Sam.
How many cards do Sally and Sam have altogether?

22|

o ¢

Altogether they have 78 football cards

suonpoed

recognise and show, using diagrams, families of common equivalent fractions
understand the relation between non-unit fractions and multiplication and division of quantities, with

particular emphasis on tenths and hundredths.

make connections between fractions of a length, of a shape and as a representation of one whole or set

of quantities.

use factors and multiples to recognise equivalent fractions

and simplify where appropriate

4 6 8

10 12 14 16 2

10 15 20 25 30 35 40 5

SpPUEJIS JBYI0 WO Syul

solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers
by one digit, integer scaling problems and harder correspondence problems such as n objects are connected to m

objects.

Convert between different units of measure (e.g. km to m) - use multiplication to convert from larger to smaller units
Understand the relation between non-unit fractions and multiplication/division of quantities. With particular emphasis

on tenths and hundredths
relate area to arrays and multiplication.

Problem solving work can involve finding all possibilities and combinations drawing on knowledge of

tables facts

multiplication

Pupils understand and use a greater range of scales in their representations (Statistics)
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e multiply and divide numbers mentally drawing upon known facts Pupils should be taught throughout
3 | e multiply and divide whole numbers and those involving decimals by 10, that percentages, decimals and frac-
A % 5 100 & 1000 tions are du‘f;:zl;:) rmt/-;z’);lssof expressing
) . . .
53 D |° Recognise and use square & cube numbers (& notation)
ET ~ 3 |e Use factors and multiples as connected ideas: 48 is a multiple of 6 and 6 is a factor of 48.
I} T~ .
g. rBD = Spider diagrams o6 O7%6=42 Example of constructing
3 ; .
2 5_ 8_ . i* R I did: 24 x5 = 120 equivalence statements:
-2 (half of 24 x 10), then I did: 4x35=2x2x35;
S} g o e o ot e multiplied 120 by 3 to 2 3x270=3x3x9x10
diagrams provide a visual way of rec these facts get 360 + (24 X 5) =92x10
o multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including
long multiplication for two-digit numbers L :
g P g Compact methods for multiplication are effi-
24 x 16 becomes 124 x 26 becomes 124 x 26 becomes 2741 x 6 becomes A
Q 2 1 2 1 2 cient but often do not make the value of each
o E . i : . ! : : . ! : : 2 7 4 1 |digit explicit. When introducing multiplication
< = TR T3 5 0 74 a x 6 | of decimals, it is sensible to take children back
o = - = )
= o 14 4 7 4 4 2480 1 6 4 4 6 |toanexpandedform such asthe grid method
g S 3 8 & 32234 3224 a2 where the value of each digit is clear, to ensure
1 1 1 1
ot ) Answer: 16446 | that children understand the process.
Answer: nswer: 3224 Answer: 3224
Does your fanswer
seem reasonable?
aix|6(x2[=| Ix[3[4
- 3000 500 60 7 A : isa multiple cfandafactor of
o) i i 3
3 20| 60000 10000 1200 140 71340 3567 @lsamultlpleofandafactorofD
=4 . )
3 a 4 12000 2000 240 28 14268 o4 . Dlsamultlplecfandafactorcflj
P g D 85608 14268 ComPIEte the pyramld: I:‘isamultiple cfljandafactor of|:|
O &3
8 - OEJ'_ What is the same and 71340
=39 what is different 85608 _ _ _
4 o > b h Build on dhildren’s understanding:
o' (7] about these two demonstrate multipliGation of a
S é —+ | dedmal number alongside its whole
n 4. (@) number equivalent
. o
& o 12x6=24x3 e 328
53 True or false? Prove it! Start multiplying by using the least 2400 52,00
e significant digit for the grid method will 160 1.60
T e w— support children with implementation of Shoe T
0 06 12 18 24 3 36 42 48 54 6 the written procedure

emultiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams

eidentify, name and write equivalent fractions of a given fraction, represented visually, including tenths and
hundredths

Pupils connect multiplication by a fraction to using fractions as operators (fractions of), and to division, building on work

-
o |from previous years. This relates to scaling by simple fractions, including fractions > 1. Two ways to calculate % x 8:
o
. Whatis % of | Whatis ¥ of $x@agedn2
(@] 8 objocts? 8 cbjects? 1 port=2
a Encourage children to draw diagrams to represent situations or problems involving fractions. ) ! apamaaxd _

Model how to do this, for example: mmmmm LJL\ \ SoYx8u(8+4)x3e8

’ » o\e=S0 ] ] T A

/5 of a number is 20. What is the number? < —— e }« r X8=0X0

20 "H N BN W find the numbar of % s In % X &
0 [ 5 There aro 24 quarters in % X 8.
That is equal to 6
o identify multiples & factors, including finding all factor pairs of a number, & common factors of two numbers
e know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

. | e establish whether a number up to 100 is prime and recall prime numbers up to 19
a0 solve problems involving multiplication and division including using their knowledge of factors and multiples, squares and cubes,
— and including understanding the meaning of the equals sign
=
g e solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates
o |®use all four operations to solve problems involving measure [for example, length, mass, volume, money] using decimal notation,
s including scaling.
® | e convert between different units of metric measure; problems including money,.
v | Other links: ratio,
o | Pupils use their knowledge of place value and multiplication and division to convert between standard units.
3 Pupils calculate the perimeter of rectangles and related composite shapes, including using the relations of perimeter or area to find
o
(7]

unknown lengths. Missing measures questions such as these can be expressed algebraically, for example 4 + 2b = 20 for a rectangle of
sides 2 cm and b cm and perimeter of 20cm.
Pupils calculate the area from scale drawings using given measurements.
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eperform mental calculations, including with mixed operations and Use mental strategies to solve problems
large numbers (increasingly large numbers & more complex calculations) | e-g.

euse all the multiplication tables to calculate mathematical statements in | ® X4 by doubling and doubling again
order to maintain fluency. X5 by x10 and halving

euse estimation to check answers to calculations & determine, in the x20lbyixt0andidoubling
context of a problem, an appropriate degree of accuracy. X9 by mu'ﬁply?ng by 10 and adju?ﬁng

eidentify the value of each digit in numbers given to three decimal places x6 by multiplying by 3 and doubling

and multiply and divide numbers by 10, 100 and 1000 giving answers up to three decimal places
e Use and apply connections between factors, multiples and prime numbers and between fractions, division
and ratios.

Children should know the square numbers up
What is the best approximation to 12 x 12 & derive the corresponding squares
for 4.4 x18.6? of multiples of 10 e.g. 80 x 80 = 6400

How many different x/+ facts can
you make using 72? 7.2? 0.727?

e

suoue[najed

USHLIM

multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal £ 623
written method of long multiplication (short & long multiplication) % 27
multiply one-digit numbers with up to two decimal places by whole nhumbers

understand that standard written multiplication method involves a number of partial
products e.g. 36 x 24 is made up of four partial products 30 x 20,30 x4, 6 x 20, 6 x 4.
Use manipulatives to support structure of the algorithm especially place value £ 16?-21

43.61
1 2
124.60

'suoLe|Nd|ed UdIM
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Look at long-multiplication
calculations containing errors,
identify the errors and determine
how they should be corrected

Using the bar model to solve problems: | Use empty box questions:

A gardener plants tulip bulbs in a flower bed I:I 3% I:I = 864
\ She plats 3 red bulbs for every 4 white bulbs, She plants 60 red
bulbs.

How many white bulbs does she plant?
E X = 864
HEEE -

What's the same?

What's different?

8.46 Use questioning to develop conceptual
8 0.4 | 0.06 understanding e.g.

= : — I ﬂ Which is the odd one out?

11 188 | 4.4 ]0.66 | =93.06 93.06 24x3 36x4 13x5 32x2

B4 %3 +847
67 % 5 —0-67 x50
9302+ 0893
T2x4+36x8

wrzoow

suonoel

emultiply simple pairs of proper fractions, writing the answer in its simplest forme.g. % x % = 1/8

Three key applications of understanding:

eRecognise that % of 12, % x 12 and 12 divided by 4 .PUP'IS shauld use ahva?rlet\:jof
are equivalent images to support their under-

! tanding of multiplicati ith
e Use cancellation to simplify the product of a fraction i A‘ | SHncing OTILIEPHEHON Wi

. fractions. This follows earlier work
and aninteger e.g. % x15=3,%x15=2x%x15= ‘ .
23 =6 about fractions as operators
- L o ]‘i‘a!f“ift“ g "{';-' - ﬁ’l‘_d_:j Otfhat (fractions of), as numbers, and as
rectangie/array, en divide tha .
e \Work out how many %s in 15, how many %s in 15, ki S?o 3 o[f s equal parts of objects, e.g. as
how many 2/5s in 1 etc. e
parts of a rectangle.

SpUBJLS JBYI0 WO} SHUIT

eidentify common factors, common multiples and prime numbers

o use their knowledge of the order of operations to carry out calculations involving the four operations

e solve problems involving addition, subtraction, multiplication and division

e explore the order of operations using brackets; for example, 2+1x3=5and (2+1)x3 =9.

o Fractions, decimals and percentages including equivalences in different contexts.

e solve problems involving the relative sizes of two quantities where missing values can be found by using integer
multiplication and division facts

e solve problems involving the calculation of percentages [for example, of measures, and such as 15% of 360] and the
use of percentages for comparison

e solve problems involving similar shapes where the scale factor is known or can be found

e solve problems involving unequal sharing and grouping using knowledge of fractions and multiples.

eAlgebra including formulae, linear number sequences, combinations of variables

eMeasurement including solving problems with conversion of units, decimal notation, area & volume

e Statistics including pie charts, line charts and calculating the mean
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Solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
(Pupils) make connections between arrays, number patterns, and counting in twos, fives and tens.
QFW f . (-2 450 49N -2 30 &
Count on or backin 2s, 5s and 10s and Songs are useful > :
look for patterns. for counting in
steps.

©

. © 0
|

Children should experiment with

the concepts of sharing and

grouping in a number of contexts. Initially they use
their own recording—moving towards

fluent, symbolic notation in Year 2. Conceptual under-
standing and recording should be continuously sup-

’ ; ported by the use of arrays as a default model, as well
double ks as other representations, (see below.)

Bel=4 4x1=8

Pictorial jottings to
support the
calculation of 8 + 4

Use a range of concrete and pictorial representations, including:

o Manipulatives to support children’s own recording; and understanding of sharing and the link with
THUIhphcahon.h kes b 5 07" D F *J“: 6 Moving from concrete
ow can we share 6 cakes between 2 people: oo 00 to pictorial, counters
7 | Here, the cakes e represent the cakes to
are placed in an reinforce the relation-
array formation. How many 2 tiles ship between multipli-
can we fit on the 6 cation and division.
tile?

e Manipulatives, and real-life objects to support children’s own recording; and understanding of grouping

and the link with multiplication.
Bead strings NN —000000000000000

15 + 2 using grouping model

Coat hangers and socks support calculation of 8+2

“Double 3 is 6. Half of 6 is 3.” i> OO H OO

e Dominoes and dice to reinforce concepts of doubling and halving.

suonoel

Recognise, find and name a half as one of two equal parts of an object, shape or quantity
Recognise, find and name a quarter as one of four equal parts of an object, shape or
quantity. (See Representations above.)

SpuUBJLS J9YI0 WO} SHUIT

They practise counting as reciting numbers and counting as enumerating objects, and counting in twos,
fives and tens from different multiples to develop their recognition of patterns in the number system (for
example, odd and even numbers). (PLACE VALUE).

Pupils are taught half and quarter as ‘fractions of’ by solving problems using shapes, objects and quantities.
(FRACTIONS)
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Division and multiplication concepts must be linked continuously.
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¢ Recall and use multiplication and division facts for the 2, 5 and 10
multiplication tables, including recognising odd and even

numbers . v
e Calculate mathematical statements for multiplication and .U/ A\l

division within W W\
e the multiplication tables and write them using the N W

“5, one time”, “5, two times” ll/ ‘\y ‘Iy

and so on. \ SEE

e Show that multiplication of two numbers can be done in any order (commutative)
and division of one number by another cannot

¢ Solve problems involving multiplication and division, using materials,

arrays, repeated addition, mental methods, and multiplication and

division facts, including problems in contexts. (See below.)

“There are 26 straws. % of the straws is equal to 13 straws.”

suope|nd|ed ualIM
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Use a range of concrete and pictorial representations, including:
. Arrays

€€
= 2x7=14
evoeeee| 2714 4 42722
Vo009 0e| 14+-2=7 66 -/ =
€€ .
. Number lines to 22 Grouping ITP

support grouping

of 5 minutes have
passed when the

minute hand reash-
es twenty past?”

10p » 5="50p
i W e U e O e & hope of 10

] 1 F) M 4 51

] (}'6;1‘, QF‘.-;.) Q:E.) ;’:;_@ 10p + 10p+ 10p+ 10p + |0p = 50p

Representations to support multiplicative reasoning:

suonoel

Recognise, find, name and write fractions %, %, %, 2/4 of a length, shape, set of objects or quantity
Write simple fractions for example, % of 6 = 3 and recognise the equivalence of % and 2/4.

SPUEBJIS JBYI0 WO Syul

e Count in steps of 2, 3, and 5 from 0, and in tens from any number, forward and
backward.

e Recognise the place value of each digit in a two-digit number (tens, ones) (PLACE VALUE).

¢ Tell and write the time to five minutes, including quarter past/to the hour and draw the hands on a clock
face to show these times, (MEASURES).
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Pupils should be taught to recall and use multiplication and division facts for the

3, 4 and 8 multiplication tables. .
Pupils continue to practise their mental recall of
multiplication tables... in order to improve fluency. 30 6
Pupils develop efficient mental methods,
for example, using commutativity and associativity 30 +3=10 6 +3=2 “4x3is12 so

(e.g.,4x12x5=4x5x12 =20 x 12 = 240) and S kj LT 12:3=4"

multiplication and division facts to derive related facts.

+
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Pupils should be taught to:

ewrite and calculate mathematical statements for multiplication
and division using the multiplication tables that they know,
including for two-digit numbers times one-digit numbers, using “I'know 12+3=4,
mental and progressing to formal written methods. so 120+3=40."

esolve problems, including missing number problems, involving i 1 ﬂ

“l know 6+3=2,
so 60+3=20."

multiplication and division, including positive integer scaling problems and
correspondence problems in which n objects are connected to
m objects, (see Links from other strands, below.)

'SUOLIB|NJ|ED USIIM
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Use a range of concrete and pictorial resources, including: Amimgreias

The amay is &
2 1 image o

ton

98+ 7=14

63 + 3 equals

three groups o 3 88: = 3|63 7|56
o ” 2tensand a ©0e il .

N

one.

LIS SRS

Tknowthat 63 +3 = 21,5063+#21=

>*and21x3 63,503%21 =63, ’f__,——

80 =

— How could | Informal exploration with manipulatives supports the progression to
calculate 72+37? formal written methods—which is continued in Year 4.

24
3|72

°
o €
[ ]
®
2
©
L
8
[
\
[
[

@
@ |

(e
»
I
{
0
I
e ‘
i
o000 00Q

o =

e Recognise that tenths arise from dividing an object into 10 equal parts and in d|V|d|ng one-digit numbers
or quantities by 10. -

I . o . o ﬁ ey
§ ¢ Recognise and show, using diagrams, equivalent fractions . (J =
. with small denominators. . J
O . . . . . - 12 ‘-\"‘—-"'jl 4
3 e Recognise, find and write fractions of a discrete set of objects: i (3]
unit fractions and non-unit fractions with small denominators. G

o | I —— Pupils solve simple problems in
= ses= | contexts, including measuringand | oUtesemeseten e
= A By . . . Seale: 1mm on tha plan means 10 can in veal life | ‘ N 8

(%] e #
v 2 oG scaling contexts, (e.g., four times 5 SR |_ (: >
= = s ; . ’
o g _ as high etc.) and correspondence i widih of the roomy 5

What i e lmsge of the krg= sde of e real beck? . iy length of the reem: PRV R RS |

o st e e problems.




The Bridge Federation Calculation Policy for division: Year 4
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Pupils should be taught to:

¢ recall multiplication and division facts for multiplication tables up to 12 x 12

¢ use place value, known and derived facts to multiply and divide mentally,
including: multiplying by 0 and 1; dividing by 1; multiplying together three numbers

¢ recognise and use factor pairs and commutativity in mental calculations
]

| know that

Using known facts and P S 1
blank arrays to QL | l"| <> ¢ 'ﬂl'l,iQ b & - 176:8-22
calculate 176+8. Vo )| G |

L |

Pupils practise mental methods and extend this to three-digit numbers to derive facts.

suoue[najed
uSTIIM

Pupils should be taught to:

o multiply two-digit and three-digit numbers by a one-digit number using formal written layout

¢ solve problems involving multiplying and adding, including using the distributive law to multiply two digit
numbers by one digit, integer scaling problems and harder correspondence problems such as n objects are
connected to m objects.

Pupils practise to become fluent in the formal written method of short multiplication and short division with

exact answers .

suope|nojed
USRIM pue |ejusw JJoddns 01 suonejuasasday

693 +3 2 31 By working through larger 492 =4 1 2 3
~ numper ca.IcuIatlo.ns with S— c:s000
3 000000 manipulatives, children o8e o e 000
QWO ® gain experience of ex- ® it J |e--000
Beniay ® e 000
30 1 1

change (re-partitioning) i ﬁ

within division algorithms.

Children can work in pairs: child
A constructs the array (dividing
manipulatives into 3 rows), child
B checks it and records this in a
formal, short division format.

By the end of Year 4, children need to have encountered remainders in a
number of contexts. Pupils can be introduced to remainders using known
facts: e.g. 13+4; and then progress to larger numbers. (See below).

Remainder 2

L

200+6= 33<rZ H EEREFEEEEE]

0P oo oHo ® oHo ® o\
‘;I ® j??)-H ®®Ee® @
2 8 14 20 r ‘k ) )H

TRANRNA___ *90 2%

6x1=6 6x1=6 6x1=6 6 x 30 = 180

6

e
L

=

S

S

i

Answer is 337 .2

suonpaoel4

Pupils should be taught to:

e recognise and show, using diagrams, families of
common equivalent fractions

e recognise that hundredths arise when dividing an object by one
hundred and dividing tenths by ten.

o solve problems involving increasingly harder fractions to calculate quantities, and fracnons to divide
quantities, including non-unit fractions where the answer is a whole number

¢ find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in
the answer as ones, tenths and hundredths

spueJis Jaylo

wouy syun

e Convert between different units of measure [for example, kilometre to metre; hour to minute]

¢ Estimate, compare and calculate different measures, including money in pounds and pence (MEASURES)

¢ Recognise that hundreths arise when dividing an object by one hundred and dividing tenths by ten.
(FRACTIONS)




The Bridge Federation Calculation Policy for division: Year 5
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. Pupils should be taught to:

identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers .

Pupils apply all the multiplication tables and related division facts frequently and use them
confidently .

multiply and divide whole numbers and those involving decimals by 10, 100 and 1000
multiply and divide numbers mentally drawing upon known facts

Number lines ici

If42+6=7 Factonsm_g

1xiTe17 2217=34 | Bxuew 480 =15
+10 =10 ) . o — N
\ 4 = = =480 +5+3

g 26 60 400
Then4.2+6=0.7 -
400+17=23r 9 | know that the

answer to 138 + 6
will be close to 20,
because 2 x6 =12,
s020x6 =120

suope|najed
UanLIM

‘'suope|nd|ed UsPIM pue
|[ejusw jpoddns 0} suonejuasasday

Pupils practise and extend their use of the formal written methods of short multiplication and short division.

Divide numbers up to 4 digits by a one-digit number using the formal written method of short division and
interpret remainders appropriately for the

98 + 7 bacomes 437+ § becomes 496 + 11 bacomeas
context.
14 8 6 r2 4 5 ri
= ¥ [ E
719 B 5 4.3 2 1 1149 &6
Answer: 14 Angwer: 86 remainder 2 Aniswer 45 5

Pupils interpret non-integer answers to division by expressing results in different ways according to the context,
including with remainders, as fractions, as decimals or by rounding. (See Representations below.)

Can we divide this | Short division with exchange. | Practical experience with
token into 6 equal - : - _ manipulatives is vital for chil-
Hundrass Tens Osss | 23
groups?, then we e : ‘ ®® - dren to taI.k jchrough the lan-
must exchange it for ten t — — e guage of division e.g. exchange,
® tokens. C e | 2 || 2938 - of di
okens. Lan we 248 BeEEs & remainder; and to embed
divide into 6 groups 6 |—1'3 8 l : : ‘ conceptual understanding.
now? ]
2 out of a whole groupof 4=2=1=0.5
Understanding remainders. 42
20 + 4 I.2 . z, i
0w e @O v v o000 ® iieeee® e 98+4=% =04r2=241 =245
s 0 @@ v @ ©00® 4 =T e
o © @@ I o © 0@ o0 | [ hat is the same? What’s
g ») @0 e | different about the ways that these
° o000 /| [ y
v ® oo 0w @ LA remainders are expressed?

suonpoel

Recognise mixed numbers and improper fractions and convert from one form to the other and write mathematical
statements > 1 as a mixed number .

Pupils connect equivalent fractions > 1 that simplify to integers with division and other fractions > 1 to division with
remainders.

Pupils connect multiplication by a fraction to using fractions as operators (fractions of), and to division.

Pupils should make connections between percentages, fractions and decimals

SpuUBJLS J9YI0 WO} SHUIT

Pupils use all four operations in problems involving time and money, including conversions. .....using decimal
notation, including scaling.
calculate and compare the area of rectangles (including squares). (MEASURES)

o establish whether a number up to 100 is prime and recall prime numbers up to 19
e recognise and use square numbers and cube numbers, and the notation for squared (2) and cubed (3)
e solve problems involving multiplication and division including using their knowledge of factors and multiples,

e solve problems involving addition, subtraction, multiplication and division and a combination of these, includ-

squares and cubes and including scaling by simple fractions and problems involving simple rates.

ing understanding the meaning of the equals sign. (NUMBER—MULTIPLICATION AND DIVISION)




The Bridge Federation Calculation Policy for division: Year 6

. Pupils should be taught to:
¢ perform mental calculations, including with mixed Spider diagrams _——

=1
-
o —
= %=£3 )
3 3 operations and large numbers. /\m__f’r"_‘ 8.7
% 2 ¢ use their knowledge of the order of operations to /-"jﬂ:::i\ / i}:"’,ﬁ
L carry out calculations involving the four operations. — [ T
3 t calculations involving the f ti a Py
= ¢ identify common factors, common multiples and Sy B A
o 8 prime numbers.
[T
g g ﬁknow that 366 will divide by 6 because it has 2 and 3 as factors
O un
S c . . L. . s ‘.
v o e Solve problems involving addition, subtraction, multiplication and division
-8 ¢ use estimation to check answers to calculations and determine, in the context of a : :
- problem, an appropriate degree of accuracy. . -~
o divide numbers up to 4 digits by a two-digit whole number using Long division
the formal written method of long division, and interpret #2+1sbeoomes | 402+ 15 becomes 432415 becomes
Q remainders as whole number remainders, fractions, or by rounding, 2 &R z 3 Ll
= . 1§ 43 2 1 5§ 4 13 2 1 §/4 3 2:0
) s as appropriate for the context A 2w 3w )
5
=1 o divide numbers up to 4 digits by a two-digit number using the oa 8 syt St .8 |
g' "3" formal written method of short division where appropriate, 11 12 : : :
2 interpreting remainders according to the context. e 0
e Pupils practise division for larger numbers, using the formal written | I R
methods of short and long division. :
g & Bl B To introduce the long division model,
o o O use a calculation which can be
P 3R4Q0E ®
% @ BE20G6E represented both with manipulatives 4
Q2 ::3'_ dEEE and by a short division algorithm. Use
CCT :—’ = = questioning and discussion to com-
o 3 0o B sy s i pare written methods.
& 2 2
(o] - = ?
S § = £1362.72 + 40 20 + 4 r.2w2/4a05
v - e e i
. :F 2 \"'-.\
© 5 | F1362.72+4 = £340.68 4 What's the
S | [#and*%again.] (BB s ¢ |: same? What’s
= - — |
pms E34.0.68 +10 = £34.068 oo o6 | different?
e & & |
euse common factors to simplify fractions, %=2
ecompare and order fractions, including fractions > 1
eadd and subtract fractions with different denominators and mixed -
o numbers, using the concept of equivalent fractions nl2=1e —— aeger
2 edivide proper fractions by whole numbers [for example, 1/3 +2=1/6.] oA =16
g' eassociate a fraction with division and calculate decimal fraction equivalents [for example, 0.375.]
S
v o Pupils use their understanding of the relationshi L
pils use their una 9 of P . BN 10 Tio T0] Wiole<S(
between unit fractions and division to work 2/5 of a number is 20. S——"
backwards. use written division methods in What is the number? 20
cases where the answer has up to 2 dp.
o Pupils are introduced to the division of decimal numbers by one-digit whole number, initially, in practical contexts
g. involving measures and money. They recognise division as the inverse of “8 is the best estimate for 72.34 + 8.91;
~ multiplication. because the numbers in the algorithm
= o Pupils also develop their skills of rounding and estimating. This includes can be rounded to 72 + 9.”
g rounding answers to a specified degree of accuracy and checking the reasonableness of their answers. (FRACTIONS)
o e solve problems involving the calculation and conversion of units of measure, using decimal notation up to three
S decimal places where appropriate.
L e use, read, write and convert between standard units....using decimal notation to up to 3d.p. (MEASURES)
(%]
o e interpret and construct pie charts and line graphs and use these to solve problems
3 e calculate and interpret the mean as an average. (STATISTICS)
7y o solve problems involving the relative sizes of two quantities where missing values can be found by using integer

multiplication and division facts (RATIO AND PROPORTION)




CPA approach : Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Concrete

Combining two parts to make a whole (use other
resources too e.g. eggs, shells, teddy bears, cars).

AL
969

|

SEEL L

Pictorial

Children to represent the cubes using dots or crosses. They
could put each part on a part whole model too.

Abstract
44+3=7

Four is a part, 3 is a part and the whole

is seven.

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children to count on,
rather than count all.

The abstract number line:
What is 2 more than 4?
What is the sum of 2 and 4?
What is the total of 4 and 27?
442

S 8




Regrouping to make 10; using ten frames and
counters/cubes or using Numicon.

6+5
O[0[0[0/0] [0[0[0[0[®
@ NEEEE

S 9e Y @

Children to draw the ten frame and counters/cubes.

i

Children to develop an understanding
of equality e.g.

o+0=11
6+5=5+0
6+5=0+4

TO + O using base 10. Continue to develop understanding
of partitioning and place value.
41+8

Children to represent the base 10 e.g. lines for tens and
dot/crosses for ones.

I0s

\s

41+ 8

OO 4 b

b g

1+48=9
40+9=49

TO + TO using base 10. Continue to develop
understanding of partitioning and place value.
36 + 25

Chidlren to represent the base 10 in a place value chart.

|O0s |s

Looking for ways to make 10.

36 + 2H= 30+20=50
! 5+5=10
| 50 +10 +1=61
1 5 36
+25

Formal method:

61

1




Use of place value counters to add HTO + TO, HTO + Chidren to represent the counters in a place value chart,
HTO etc. When there are 10 ones in the 1s column- we circling when they make an exchange. 24 3
exchange for 1ten, when there are 10 tens in the 10s ;

column- we exchange for 1 hundred.

100s| 10s | 1s
11

o0 000\ | 000
000 oooo) 29 |
B \8898/

to solve 21 + 34

Word problems:
o In year 3, there are 21 children and in 21
ear 4, there are 34 children.
g +34
o + UHtoees

How many children in total?

° ° 21+ 34 =55. Prove it 21+34 =
'---

: i =21+34 Missing digit problems:
? =T 10s 1s
21 | 34 Calculate the sum of twenty-one (10 X0

and thirty-four.

000
7

O]~ e




CPA Approach : Subtraction

Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Concrete Pictorial Abstract
Physically taking away and removing objects from a whole Children to draw the concrete resources they are using
(ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can __
beanbags could be used). also be used. : : =4-3
[ S ]
4-3=1 4

Counting back (using number lines or number tracks) Children to represent what they see pictorially e.g. Children to represent the calculation
children start with 6 and count back 2. on a number line or number track and
o : ’ show their jumps. Encourage children
to use an empty number line

6-2-4

w0999




Finding the difference (using cubes, Numicon or Cuisenaire

rods, other objects can also be used).

Calculate the difference between 8 and 5.

diaee—

Children to draw the cubes/other concrete objects which
they have used or use the bar model to illustrate what
they need to calculate.

folololo)o olele

0000 Os— >

Find the difference between 8 and 5.

8 - 5, the difference is

Children to explore why
9-6=8-5=7 - 4 have the same
difference.

Making 10 using ten frames.

14 -5

o[o/9[0[0 =4
o0i000 _ po/0[0@
eole/o 0I0I0I0

Children to present the ten frame pictorially and discuss
what they did to make 10.

@
€/q

/

/NN /

Children to show how they can make
10 by partitioning the subtrahend.

14-5=9

/\
4" 1

14 - 4=10
10-1=9

Column method using base 10.

48-7
1s

Children to represent the base 10 pictorially.
{0 | 1s

e

“

AN
AN

Column method or children could
count back 7.

4 8
-7
L |




Column method using base 10 and having to exchange. Represent the base 10 pictorially, remmembering to show | Formal column method. Children

41 - 26 the exchange. must understand that when they have
10s 1s 10s 1s 10s 1s ' exchanged the 10 they still have 41
) - \ because 41=30 +11.
i 3/ |
® — B8
Column method using place value counters. Represent the place value counters pictorially, Formal colum method. Children must
234 - 88 remembering to show what has been exchanged. understand what has happened when

= they have crossed out digits.

234

100s | 10s | 1s
©0 [000 (0000

100s | 10s | 1s

Raj spent £391, Timmy spent £186. "1 =391-186 Missing digit calculations
e How much more did Raj spend? L
391 3 9
Calculate the difference between 391 and
OC s 00
391 What is 186 less than 391? 0 5
186 ?




CPA approach : Multiplication

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

Concrete

Pictorial

Children to represent the practical resources in a

Abstract

Repeated grouping/repeated addition

3x4

44444

There are 3 equal groups, with 4 in each group.

picture and use a bar model.

44+44+4=12

Number lines to show repeated groups-
3x4

--------------

Cuisenaire rods can be used too.

Represent this pictorially alongside a number line e.g.:

Abstract number line showing three jumps
of four.

3x4=12
INY—\
o 4 ® 2
I & |




Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x%x2

R
OO

A

=77
/s

LN

2 lots of 5

5 lots of 2

Children to represent the arrays pictorially.

o0

00 v]elolole)

O00Q0

Children to be able to use an array to write a
range of calculations e.g.

10=2x5
5x2=10
2+2+2+2+2=10
10=5+5

Partition to multiply using Numicon, base 10 or Cuisenaire
rods.
4x15

:

iX)
i1)

L1 X1X)]

;,fn
2

|
seses
seses)
seces
seees)
i

P

Children to represent the concrete manipulatives
pictorially.

BNOs | s

L
.

6 0

Children to be encouraged to show the steps

they have taken.
4 x 15

¥

10 5

10x 4=-40
5x 4:=20
40 +20=60

A number line can also be used

+10 +10 +10 +10 45 45 +6 5

- e ES £ ac 4t s S5 &

'5"‘\/&)_

o
o 40

Formal column method with place value counters
(base 10 can also be used.) 3 x 23

10s 1s
00 000
00 000
00 000

(@)
O

Children to represent the counters pictorially.
[Os |s
- 00 |ooo
00 |00O
o0 000
6 9

Children to record what it is they are doing
to show understanding.

3x23 3x20=60
/ \ 3x3= 9

20 3 60 +9=69
23

X 3
69




Formal column method with place value counters. Children to represent the counters/base 10, pictorially | Formal written method
6x23 e.g. the image below.
100s | 10s | 1s - [ 6x23=
T [00s | [Os | s
( 000 g
000 ; ) (o]e]e)
888 " 23
o0 QO
o O X 6
100s [ 10s | 1s o % O M
T 000
i oC 138
000 ] —
o] 2¢ o] 998 |
T - 11

When children start to multiply 3d x 3d and 4d x 2d etc,, they should be confident with the abstract:

To get 744 children have solved 6 x 124.
To get 2480 they have solved 20 x 124.

= N B
N o BN N
B9 B0 &

1

Answer: 3224

Mai had to swim 23 lengths, 6 times | Find the product of 6 and 23 What is the calculation?
a week. What is the product?

23 |23 |23 [ 23 |23 | 23

How many lengths did she swim in 6x23=
', || one week? i 100s | 10s 1Is
y L.1=6%x25 00 000
Q0 000
With the counters, prove that 6 x 23 6 23 Q0 000
Crse x 23 x 6 oo | 906
Q0O 000




CPA approach : Division

Key language: share, group, divide, divided by, half.

Concrete

Sharing using a range of objects.
6+2

Pictorial

Represent the sharing pictorially.

..q‘

Abstract

3 3

Children should also be encouraged to use
their 2 times tables facts.

Repeated subtraction using Cuisenaire rods above a ruler.

-2 2 -2

C Y YN

3 groups of 2

Children to represent repeated subtraction
pictorially.

=2 - -z _2
,@@q o)
O = 2 4 4 ¢

Abstract number line to represent the equal
groups that have been subtracted.

gl Y 2 4 5 6
Raps




2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13+4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

‘ ~ ¥, \ ( N
P i~ /|\‘ “\ﬁ/ W
[ o e N e N

& S J < -4

J
)
here are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks pictorially.

There are 3 whole squares, with 1 left over.

13 + 4 - 3 remainder 1
Children should be encouraged to use their
times table facts; they could also represent

repeated addition on a number line.

‘3 groups of 4, with 1 left over’

Sharing using place value counters.

42 +-3=14
00 00
10s 1s 10s 1s
e )
10s 1s 10s 1s
0000 |=14
0000
0000

Children to represent the place value counters
pictorially.
SEDE___~ 000ee e
JOs™ {1

O 0005
| O O OO
e 0 00

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

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




Short division using place value counters to group.
615+5

10s | 1s
00000
OO0 O0000
M} 000

2] 3

/

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

Children to the calculation using the short
division scaffold.

12
51615

Long division using place value counters
2544 - 12

1000s | 100s | 10s 1s

1000s

with 1 hundred.

EE Y- 1-1-) [ We can't group 2 thousands into
© groups of 12 so will exchange them.

T o000 | We can group 24 hundreds 12[7544

into groups of 12 which leaves

24

1




Using the part whole model below, how
can you divide 615 by 5 without using
short division?

-
s ey
/ - .,
; |
/ | @
e |

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

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

| have £615 and share it equally
between 5 bank accounts. How much
will be in each account?

615 pupils need to be put into 5
groups. How many will be in each
group?

24

14
12
2

0212

12|2544

615 +5=
-

1
L_=615+5

What is the calculation?
What is the answer?

100s| 10s | 1s
° 00000

2000000000
00000 00000
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