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TMF Maths Calculation Policy 2021 – 2022

The TMF Calculation Policy supports the White Rose Maths scheme used throughout both schools. Progression within each area of Maths is in line with the programme of study in the 2014 National Curriculum. This calculation policy should be used to support children to develop a deep understanding of number and calculation. Furthermore, this policy has been designed to teach children through the use of concrete, pictorial and abstract representations. 
· Concrete representation: this is the “doing” stage. A pupil is first introduced to an idea or skill by experiencing real, physical objects. This is a ‘hands on’ component and is a foundation for conceptual understanding. 
· Pictorial representation: this is the “seeing” stage. A pupil has sufficiently understood the ‘hands on’ experiences performed and can now relate them to representations, such as a diagram or picture of the problem. Building or drawing a model makes it easier for pupils to grasp concepts they traditionally find more difficult, as it helps them visualize the problem and makes it more accessible. 
· Abstract representation: this is the “symbolic” stage. A pupil is now capable of representing problems by using mathematical notation. Only once a child has demonstrated that they have a solid understanding of the “concrete” and “pictorial” representations of the problem, can a teacher introduce the more “abstract” concept, such as mathematical symbols. 
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It is important that conceptual understanding, supported by the use of representation, is secure for all procedures.  Reinforcement is achieved by going back and forth between these representations. 

Mathematics Mastery
At the centre of the mastery approach is the belief that all children have the potential to succeed. They should have access to the same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in EYFS to Year 6, in line with the requirements of the 2014 Primary National Curriculum.
How to use this policy
This calculation policy is a guide for all staff in Low Road and Windmill Music Federation; it has been largely adapted from the White Rose Maths Calculation Policy with further material added. It is a working document and will be revised and amended as necessary. All teachers have been given the scheme of work from the White Rose Maths Hub and are required to base their planning around their year group’s modules. These modules use the Singapore Maths Methods and are affiliated to the workings of the 2014 Maths Programme of Study. Teachers can use any recommended teaching resources that they wish; the policy does not recommend one set of resources over another, rather that a variety of resources are used. For each of the four rules of number, different strategies are laid out; this is combined with examples of what concrete materials can be used and how, along with suggested pictorial representations. The principle of the concrete-pictorial-abstract (CPA) approach is for children to have a true understanding of a mathematical concept, they need to master all three phases within a year group’s scheme of work.
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These skills will also cross over into Year 2.
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These skills will also cross over into Year 3.
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Column Subtraction
Column Subtraction
Column Subtraction
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Use physical objects (counters, cubes etc) to show how objects can be taken away.


Use physical objects (counters, cubes etc) to show how objects can be taken away.
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These skills will also cross over into Year 2.





[image: ][image: ][image: ][image: ]At this stage, encourage children to use formal recording using the partitioning method when calculating alongside straws, base 10 or place value counters. 
As numbers become larger, straws become less efficient.
Use Dienes to show how to partition the number when subtracting without re-grouping.
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[image: ][image: ]Children should begin with the expanded form, moving onto a more formal method (as below). 
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[image: ][image: ][image: ]		Practical activities using manipulatives including cubes and Numicon to demonstrate doubling.

[image: ][image: ][image: ][image: ][image: ]Use pictorial including number lines to solve problems.
There are 3 sweets in 1 bag. How many sweets are in 5 bags altogether? 
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Number lines, counting sticks and bar models should be used to show representation of counting in multiples.
Count the groups - children may use their fingers. Use bar models.
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These skills will also cross over into Year 4.
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It is important at this stage that they always multiply the ones first.
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It is important at this stage that they always multiply the ones first.
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Multiply 2-digit by 2-digit
Multiply 3-digit by 2-digit
Multiply 4-digit by 2-digit
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These skills will also cross over into Year 2.
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	These skills will also cross over into Year 4.
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These skills will also cross over into Year 5.






[image: ][image: ][image: ][image: ][image: ]These skills will also cross over into Year 6.
Make a list of multiples for support.
Multiples of 35:
35, 70, 105, 140, 175, 210
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Dividing a 4-digit number by a 2-digit number using multiples
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Dividing a 4-digit number by a 2-digit number using multiples
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When multiplying 4-
digits by 2-digits,
children should be
confident in the
written method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make
sure this is consistent.
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When multiplying a
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written
multiplication
method.
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When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

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

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.
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Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.
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Children solve
problems by sharing
amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.
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There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?
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In Year 2, children are
introduced to the
division symbol.
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When dividing
numbers involving an
exchange, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Children should start
with the equipment
outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.
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When dividing
numbers with
remainders, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.

Starting with the
equipment outside
the place value grid
will highlight
remainders, as they
will be left outside the
grid once the equal
groups have been
made.

Flexible partitioning in
a part-whole model
supports this method.
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When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.
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When using the short
division method,
children use grouping
Starting with the
largest place value,
they group by the
divisor.

Language is
important here.
Children should
consider How many
groups of 4 tens can
we make?' and ‘How
many groups of 4
ones can we make?'

Remainders can also
be seen as they are
left ungrouped.
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Children can continue
to use place value
counters to share 3-
digit numbers into
equal groups.
Children should start
with the equipment
outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.
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Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with multiple
exchanges.
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Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.
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Step

We can then divide 172 by 21.
For this, we need to add some more multiples

of 21 to our list. 21 goes into 172 8 times, with
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Vocabulary

‘share, share equally, one each, two each., group, groups of, lots of  array, divide, divided by, divided info, ivision, grouping, number line, lef*, lef over, product, division facts,
inverse, derive, formal written method.
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Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

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

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

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

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

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

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

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Different
manipulatives can be
used to represent this
exchange. Use
concrete resources
alongside number
lines to support
childrenin
understanding how to
partition their jumps.
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When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more effciently
eg 8+5=135038
+5=43

Hundred squares and
straws can support
chidren o find the
number bond to 10
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When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.
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and

Pictorial
“Adding 3 1-digit numbers
e 7 e .
povidvtes-— , . ’f"* 557 740)= 04T] cramermncen
P —— 5 fomrieimron
——— —
—— l#l
///'I o
[P ——— e e g e
‘Adding a 2-digit mumber. eoom Tem
ond ones. . *
U M Explore related facts
“”‘"‘“ 1745222
frete se17=22
* = 1]
n-sew
Chidren explor the patter.
1esen
7452:
‘Adding a 2-digit number N
and multiples of 10 :’7 0’:0 i 27.10-37
AN TN 27+20=47
B0 g 27+ 257

\27 37 47 57
Base 10 may be used above the number line
initially.

‘The calculation will be shown alongside the
number line to see the connection
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At this stage,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.

Children can also use
a blank number line
to count on to find
the total. Encourage
them to jump to
multiples of 10 to
become more
efficient.
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28+15=

Adding two 2-dgit numbers e e —
(No re-grouping) B g ot e
(Some children may not be ready for place value = &
‘counters in ¥2) p )
Numicon may also be used £ e
Use number line and bridge ten using part
o = ‘whole if necessary. Toward the end of the year, children move
‘Base 10 may be used above the number line. to more formal recording using.
partitioning method:
“The calculation will be shown alongside the 0 7
number line fo see the connection 045
0+ 12
Wodel | Calcuation
The Bar Model (Singapore maths) will be used
to support problem solving moving onto the
‘generclisation that becza. Children will focus
on using the abstract representation with the
pictorial to support where necessary.
Vocabulary «add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, units, partition, addition, column, tens
boundary
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 3 digits.

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

Plain counters on a
place value grid can
also be used to
support learning.
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ing manipulatives (dienes, numicon, counters),
children are o line up hundreds, tens and ones.

Children should be secure with using PV counters
befare moving onto pictorial.

‘The calculation will be shown alongsi
1o see the connection

Wodel | Calculation

the model used.

Gildrenre Todrow. na Y frame, the
manipulatives, that they are using.

‘Secure knowledge of representation with
the PV columns.

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

Model | Calculation

223
+114

337
Children to move onto recording more
formally.
‘Some children may need o use the
‘expanded method (see below).

Children can draw a representation of the
grid fo further support their
understanding, carrying the ten

underneath the line.

20 + 5
40 + 8
60 + 13 =73

Children are fo begin with the abstract:
‘expanded form.
For those children, that are confident
after AFL, the below method should be
used.
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+85

Exchange fen ones for a fen. Model using Dienes,
Numicon and place value counters.

Vocabulary

‘addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

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

Plain counters on a
place value grid can
also be used to
support learning.
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Objective and Strategy Concrere ostract
Using formal witten | Children confinue 1o use dienes or place value courters To
methods of columnar ‘add, exchanging en ones for a fen and ten tens for 3517
addition where appropriate hundred and ten hundreds for o thousand. + 139
‘add numbers with up to 4 391113
gt ) Contine ram preios wrk to cary
. work to
Children can draw apictoral undreds as well os ters.
representation of the columns and ploce
value counters to further support their
learning and understanding.
The calculation will be shown clongside the manipuative
used to see the comnection
Wodel | Galcuation

“Add decimals with 2 o b T g23- 59 |

decimal places, ncluding +1E a5
money. -————J—l——e 3 ™
o As the children mave on, introduce
e e o™ decimls with the same number of deciml
places and different. Money can be used
nere.
Vocabulary addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary. decimal, decimal
point
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Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding.
numbers with more:
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using.
the column method
t0 add larger
numbers efficiently.
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Objective and Strategy

‘odd rumbers with more fhan 4
digits.

See Year 4.

See Year 4.

by a pictorial or concrete if needed.

add several numbers of
increasing complexity,
including adding money.
measure and decimals with
different numbers of decimal
points.

See Year 4

See Year 4

Insert zeros for place holders.

Vocabulary

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

decimal point
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2and then 3
decimal places.
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~Knows That a group of
things change in quantity
when something is taken
away

- Find one less from a
group of five objects, then
fen objects.

single digit mumbers and
count back to find the
answer.

e W s
¢ ¢ e "
Use toys and general classroom resources for

children to physically manipulate,
group/regroup.

s

o

b (,...

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

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

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

eee 77

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

‘Afocus on symbols
and numbers to form
a calculation.

* No expectation for children to be
able to record a number
sentence/addition calculation.
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Skill Year Representations and models
— ;
Subtract two 1-digit art-whole mode Ten frame§ (within 10)
numbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead string (20)
Subtract 1and 2-digit 1 Bar mode Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Dot )
Subtract 1 and 2-digit art-whole mode Number lines (blank)
numbers t0 100 2 Bar model Straws
Number lines (labelled) Hundred square
Part-whole mode Base 10
Subtract two 2-digit Bar mode
2 Place value counters

numbers

Number lines (blank)
Straws

Column addition
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Subtract with up to 3- Part-whole model Base 10
digits 3 Bar model Place value counters
Column addition
Subtract with up to 4- Part-whole model Base 10
digits 4 Bar model Place value counters
Column addition
Subtract with more than 5 Part-whole model Place value counters
4 digits Bar model Column addition
Subtract with up to 3 5 Part-whole model Place value counters
decimal places Bar model Column addition
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Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.
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Objective and Strategy

Concrete

Abstract
Subtract one-digit and
two-digit numbers to 20, Use physical objects, ounters , cubes eic WY
including 0. to show how objects can be taken away. 7—4=3
A 0000 ee
6—4=2
oo LR
. .
1532 [iZ
.
4-2=2 ‘ A k
Counting back

Mok e rgr s i yout strcton Move s o
Yo ek S 5 ou o ks e

——
Ce—

13-4

st conntrs nd moe h sy o e g s oo hr
S g S 110 80

Count back on a number line or track

Start at the bigger number and count back the.
‘smaller number showing the jumps on the
number line.

Put 13 in your head, count back 4. What
number are you at? (Use your fingers to help
you)
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When subtracting
one-digit numbers
that cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.
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Find the difference.

Compareobects snd amunts

CITTTTT) 7 ‘Sevenie 3 more shen fou
[ === )

AYAYAVANAN
virdi

Loy objcts 1 epresent bar model.

Comton
o tod e
i

Comparson s Moses

Hannah has12 sweets and her sister has 5.
How many more does Hannah have than
her sister?

Represent and use
‘number bonds and
related subtraction "
; Unk 0 addin. e
Jacts within 20 PPW model to model
Part-part whole fhelmerse
model
11101 the wholeand s o f the rs, Move o sing mmbers withi th prt e el
whts the cther part?
Use a pictorial representation of objects to show the
10-6=4 part-part whole model
Make 10
14-9= e
1B3-7=[6] , |, -
eEenw st AR R ER I AREE AL & 2 | next 102
T ] How many do we have left to take off?
\e Start 213, Toke vy 3 10 esch 10 Th ke sy the rmaiing 4
500 have ok sway 7 sogethr. ou hve resched your
Make 140 th e e, Ty th e s tomake 1000 | e
enakeswaycre o 50 Yo hve ke sy . ou s R
e e ot
Vocabulary 2qual 10, take, take-away, less, Minus, sUbract, eaves, distance between, how many more, how many fewer/Iess than, most, least count back, how.

‘many left, how much less ...
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65 — 28 = 37
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At this stage,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.

Children can also use
a blank number line
to count on to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.
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left. how much less is. dif ference, count on, strategy. partition, tens units.

Objective and Strategy Concrete Pictorial Absiract
sul e fgit Children draw representations of Dienes and 43—21=22
‘number and ones, a two- 34—-13=21 ool
digit number ond tens, Sy e oo s st
two two-digit numbers 4 oo ot e e o e e
Use Dienes to Un sendmenisnnanued
Partitioning to subtract oo o
‘without re- when subtactng ey
Grouping: ‘Friendly without egroup-
numbers’ s
‘The calculation will be shown alongside the menipulative
used
Wodel | Calcuation
Make ten strategy 93—76=17
34—28 Us imber line to count on to next ten and
Use a bead bar or bead strings to model counting to next jse.anu ":h"lh': nan
ten and the rest.
Vocabulary ‘equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

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

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

Pictorial

To subtract

numbers with up

to three-digits,
using formal

methods of

Column

(without
exchanging)

Use base 10 or Numicon to model

The calculation will be shown alongside the
‘model chosen 1o see the connection

Calculation

Children are to be secure with use of PV
‘counters before moving onto abstract.

Children should begin with the expanded form. Moving
‘onto a more formal way as below.

47-24=23

“o+7
—20+4
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Column
‘Subtraction

(with

‘Begin with base 10 or Numicon. Move to pv
counters, modelling the exchange of a ten
into ten ones. Use the phrase ‘take and
make’ for exchange.

Column methed (using base 10 and having
1o exchange)

- - -

1) Start by partitioning 45

2) Exchange one ten for ten more
ones

3) Subtract the anes, then the tens.

St wth o exchange bfoe mowng oo brctns wih
exrges

Makethe rger umberweih he e e covers
24
88

[T e 015 st i e maving o e vl cowters

Dic]

e Fe= 1

When confident, children can find their own
‘way to record the exchange/regrouping

Children should begin with the expanded form. Moving
onto a more foraml way as below (bottom picture).
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Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left,
Ihow much less is_difference, count on, stroteqy, partition, fens units





image51.png
8p

£1and72p £1and 80p

20p

£2




image52.png




image53.png




image54.png
Base 10 and place
value counters are
the most effective
manipulatives when
subtracting numbers
with up to 4 digits.

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

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




image55.png
Introduce decimal
subtraction through
context of money

Children to be encourgaed to use
counters to represent numbers and 527-219
take counters away to subtract. P 4

‘When confident, children can find their own
‘way to record the exchange/regrouping

Vocabulary

‘equal o, Take, Take-away, ess, minus, subTract, leaves, distance between, Row many more, how many fewer/less Than, mosT. least count back, how
many lef1, how much less is_difference, count on, strategy, partition, tens uits





image56.png
Objective and Strategy Concrete Pictorial
Subtract numbers with Children to draw pv counters and show
up to 4 digits using the their exchange—see Y3
formal written methods The calculation will be shown alongside the
‘appropriate of columnar model chosen 1o see the connection
subtraction where Model process of exchange using
appropriate Numicon, base ten and then move to Wodel | Calculation
PV counters.
Year 4 subtractraction | se the phrase ‘take and make’ for
with up to 4 digits. exchange- see Y3
The calculation will be shown alongside.
the model chosen to see the comnection “This will lead to an understanding of sublracting
any number including decimals.
Wodel | Calctation
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.
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and Strategy

Subtract with at least 4 See Yeard See Yeard

digits, including money 7‘8'1.6 A

and measures.

Subtract with
increasingly large and

more mrnplu numbers

ey YRS K9k
-_36- 08004k

619[-[3[3[94

‘equal 1o, fake, take-away. less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many
left, how much less is..difference, count on, strategy, partition, tens units

Vocabulary
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Skill: Subtract with up to 3 decimal places

Year: 5

543

4.1
543
27 ? _27
273
27 [ -
?
| 543-27=273 |
o
oos o0 000
s0 o
707
809

Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1,2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.
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Glossary

Addend - A number to be added to another.

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

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total eg. 300 is the
complement to 700 to make 1,000

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

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

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

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

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

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.
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Objectives

Pictorial Abstract
- Solve problems Iel= [747-
including doubling e v
33= [oeo-
4b=__ [10410=
S5. [ie
Counting and other 6= |12viz-
o maths resources ) B
@ @ : for childrento ‘Addition calculations to model
momt make 2 equal adding two equal groups.
2 4 6 8w
groups.
Pictures and icons that encourage
children to see concept of doubling as.
adding two equal groups.
Physical and real
Iife examples
that encourage
children to see
concept of
doubling as
adding two

equal groups.
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Solve one-step Bar model Ten frames
problems with 1/2 Number shapes Bead strings
multiplication Counters Number lines
Multiply 2-digit by 1- 3/4 Place value counters Short written method
digit numbers Base 10 Expanded written method
Mult{p!y 3-digit by 1- 4 Place value counters Short written method
digit numbers Base 10
Multiply 4-digit by 1- 5 Place value counters Short written method

digit numbers
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Multiply 2-digit by 2- 5 Place value counters Short written method
digit numbers Base 10 Grid method
Multiply 2-digit by 3- 5 Place value counters Short written method
digit numbers Grid method

Multiply 2-digit by 4-

digit numbers 5/6 Formal written method
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Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.
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Ghjectve and Concrete Picorial
Strategy
Doubling Use practical activities using manip- Oraw pictures toshow how to doube numbers
v incluig cubes and Numicon
1o demonsrte doing
o e o
/ 0O+0 = @
. Double 4 is 8
m+m=00 BE
e 5] []
st +=
Counting in gﬂz Wiy 0
e E % ‘{M? w d ’9
n T
[ S
Count in maltiples supported by concrete objects in equal grougs. | "B
Repeated e e . s s 2 P s 0 P
addition

X

K

e .

e vt crcts 1 s o a  Seseseis

T Count in multiles of a number ko

Wit sequences with mustilesof rumbers.

2,4,6,8,10

5,10, 15, 20, 25, 30

Woite i sentences o descrbe objctsand pctures.

122224

242420242210
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5+5+5+5=20
4x5=20
5x4=20
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Use pictorial including number lines to solve.

Probiemhere are 3 sweets in one bag.
How many sweets are in 5 bags
altogether?

@ @f}?“
R

Understanding
arrays

Use objects laid out in arrays to find the
answersto 2 lots 5, 3 lots of 2 etc.

Vocabulary

3x2=6
2x5=10

‘Groups of, lots of, times, array, altogether, multiply
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In Year 2, children are
introduced to the
multiplication symbol.
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Objective and
Strategy

Counting in
multiples
of2,3,4,
5,10
from0

(repeated
addition)

Multiplication
is
commutative

Concrete

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar
models.

5+545+4545+545+5=40

" Number lines, counting sticks and bar
models should be used to show repre
sentation of counting in multiples.

Jo L, o, Yo,

Abstract

[ Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9,12,15
0,5,10,15,20,25,30

Create arrays using counters and cu-

Pupls should understand thatan aray can
represent different equations and that, as
multplcaton s commutative, the order of
the multpication does not afect the answer

Use representations of artays 1o show diferent
cakulations and explore commutatiiy.

3+3+3+43+3=15
5x3=15
3x5=15
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Using the
Inverse
This should
be

taught
alongside
division, s0
pupils
learn how
they

work
alongside
each other.

Vocabulary

'Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big a5, commutative.





image78.png
Objective and Concrete Pictoral Abstract
Strategy

Multing | s [ ——— et iy ng oy e g
two digit . = 5 alue counters i way tat they understand. o
number by @ 238 33 Theycancrw th cumtes usog clorsto alongsde the grid.
one digit * leeeee 26¢ show different amountsor just use the circles Tox0
number the dfternt colunns o show thei tinking 5

e e et ot et | shown blow ittt
Gridmethod | [ + T N
progressing o x[io s
the formal HEDEG
method.

Chidren to 3dd up each column to find th answer.

Move on to place value counters to show
Solving how we are finding groups of a number.
problems
including et
missing 7
number S model e used 0 explore misng rumbers
problems,
integer scaling
problems. ax[ -2

/Add up each column, starting with the ones.

‘making any exchanges needed.

The calculation will be shown alongside the

‘model chosen to see the connection
Viodel | Cacuation

Vocabulary | Groups of,lots of, times, array, altogether, multiply, multipied by, repeated addition, setsof, qual §roups, imes a5 b as, commutative, product, multiples of,

scale up
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Teachers may decide
to first look at the
expanded column
method before
moving on to the
short multiplication
method.

The place value
counters should be
used to support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.
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When moving to 3-
digit by 1-digit
multiplication,
encourage children to
move towards the
short, formal written
method.

Base 10 and place
value counters
continue to support
the understanding of
the written method.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.
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Objective and
Strategy

Wiltply two-
digitand
three-digit
numbers by @
one-digit
number using
formol writen
layout

Grid method
recap from
year 3 for2
digits x1 digit

Multiplying
numbers by 1
digit (year 4
expectation)

M 1 pce v curtes 0 o o we e g s
3 mbor e v g b 4w e 4 ows

| e

e r——

‘Then you have your answer.

==

Cildren can rapresent their work with place
Value countersin a way that they understand.

They can draw the counters using colours to
show different amountsorjust use the circles i
the different columns to how thei thinking as
shown below.

HTOXO
135x5=6%5

x[100] 30 s
s|s oof1 s Zi5

Children to add up each column to find the answer.
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245 x 4 =980
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Colamn i grd method may be wsed to show how s
multiplication | Children can continue to be supported by relates to a formal written method.
place value counters at the stage of multipli-
cation. This nitially done where there is no. x 100 [20 |4 —
regrouping. 321x2 =642 5 T500 [100 |20
tisim-
portantat
this stage
that they
always
‘multiply
= 1 the ones.
7| e
L |24 x5 =
‘The corresponding long multiplication is mod-
elled alongside Bar modelling and number lines can support 1i2l% . st
is m:
Model | Galculation learners when solving problems with multiplica- X 5 o :u:n' ot
tion alongside the formal written methods. {4 A 0
Vocabulary ‘Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples of, scale

up, inverse, derive
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When multiplying 4-
digit numbers, place
value counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
method.
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Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Encourage children to
move towards the
formal written
method, seeing the
links with the grid
method.
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‘Objective and Concrete Rbstract
Strategy
“Wialiply numbers | Crlaencan cortin o 5e sippoied by
digis by | sace vaue countes ot the sage of -
P10 BAGISDY | e o ity doe hre e 0
number using the
formot written
method, i
including long sotantt
‘multiplication for thsstage 1308
2-digit numbers ey
s
Column. et 3 27
multipiicaton for o “This may lead
3and 4 digitsx 1 T 3 O tﬂﬁmlﬂﬂ
digit. The corresponding long mulbphcation is mod- ‘method.
e sngade
Column s oot tichesson ™ | Moving forward, mltily by a2 digt number 24 x6 0n the frst row.
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Vocabulary "Groups of, Tots of, times, array, altogether, multply, multplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,

multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed
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