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As a church school we believe that every person, every child, and every adult is unique and special with

God given gifts and talents which is our job to nurture and cherish.
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TEACHING for MASTery
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Key resources which underpin our
curriculum approach
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#MathsEveryoneCan

e White Rose Maths Schemes of
Learning Years 1 - 6
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Fluency
Our children become fluent in the fundamentals of mathematics. They can recall knowledge speedily,

make connections between different contexts rapidly, and apply their learning accurately,
independently and with confidence. We explicitly promote this through scheduled arithmetic
proficiency sessions throughout each week - (Initial focus — number facts, then moving to times table
recall)

Reasoning

We support and encourage our children to use mathematical vocabulary to explain their mathematical
thinking. We model quality oral and written responses which reflect their mental process and
communicate this to others.

Problem Solving

Every lesson, all children are exposed to a range of mathematical problems and therefore have regular
opportunities to develop their problem solving skills and to apply their knowledge to different contexts.
Our aim is for our children to approach mathematical problems with increasing sophistication and
develop perseverance to seek solutions. Approaches to unpicking a problem are explicitly modelled and
worked upon collaboratively to enable children to develop skills to approach problems more
independently in the future.

Working like a mathematician
“l am working like a mathematician!™

Key skills and procedural knowledge:

We intentionally model skills and ways of working which
children will need to adopt Ln order to
weork successfully as maothematicians.
We draw attentlon to these and make them explieit.

Triol @nd ermor

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

Asking questions ond developing o hypothesis
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Calculation Policy

Addition and Subtraction



Part-Whole Model

Benefits

This part-whole model supports children in their
understanding of aggregation and partitioning. Due to its
shape, it can be referred to as a cherry part-whole model.

When the parts are complete and the whole is empty,
children use aggregation to add the parts together to find
the total.

When the whole is complete and at least one of the parts
is empty, children use partitioning (a form of subtraction)
to find the missing part.

Part-whole models can be used to partition a number
into two or more parts, or to help children to partition a
number into tens and ones or other place value columns.

In KS2, children can apply their understanding of the

part-whole model to add and subtract fractions, decimals
and percentages.

—_—— g —— —_—



Bar Model (single)

Concrete BenEfItS
7 / The single bar model is another type of a part-whole
: : g - model that can support children in representing
Discrete I/ / / calculations to help them unpick the structure.

4 Z ? 3 Cubes and counters can be used in a line as a concrete
7 representation of the bar model.

Combination 4 Discrete bar models are a good starting point with
smaller numbers. Each box represents one whole.

The combination bar model can support children to
calculate by counting on from the larger number. It is &

Continuous 4 3 ? /( good stepping stone towards the continuous bar model.

Continvous bar models are useful for a range of values.
A77 5% Each rectangle represents a number. The question mark
| J. indicates the value to be found.

283 194 29 14 In KS2, children can use bar models to represent larger
numbers, decimals and fractions.




Bar Model (multiple)

Discrete

Continuous

2,594

| o | 1380

2,594 — 1,014 =1,380

Benefits

The multiple bar model is a good way to compare
quantities whilst still unpicking the structure.

Two or more bars can bedrawn, with a bracket labelling
the whole positioned on the right hand side of the bars.
Smaller numbers can be represented with a discrete bar
model whilst continuous bar maodels are more effective
for larger numbers.

Multiple bar models can also be used to represent the
difference in subtraction. An arrow can be used to model
the difference,

When working with smaller numbers, children can use
cubes and a discrete model to find the difference. This
supports children to see how counting on can help when
finding the difference.



Number Shapes

Benefits

Nurmber shapes can be useful to support children to
subitise numbers as well as explore aggregation,
partitioning and number bonds.

When adding numbers, children can see how the parts
come together making a whole. As children use number
shapes more often, they can start to subitise the total due
to their familiarity with the shape of each number.

When subtracting numbers, children can start with the
whole and then place one of the parts on top of the
whole to see what part is missing. Again, children will
start to be able to subitise the part that is missing due to
their familiarity with the shapes,

Children can also work systematically to find number
bonds. As they increase one number by 1, they can see
that the other number decreases by 1to find all the
possible number bonds for a number,



Benefits

Cubes can be useful to support children with the addition
and subtraction of one-digit numbers.

When adding numbers, children can see how the parts
come together to make a whole. Children could use two
different colours of cubes to represent the numbers
before putting thermn together to create the whole.

When subtracting numbers, children can start with the
whole and then remaove the number of cubes that they
are subtracting in order to find the answer. This model of
subtraction is reduction, or take away.

Cubes can also be useful to look at subtraction as
difference. Here, both numbers are made and then lined
up to find the difference between the numbers.

Cubes are useful when working with smaller numbers but
are less efficient with larger numbers as they are difficult
to subitise and children may miscount them.



Ten Frames (within 10)

4+3=7 4isapart.

!_...O 24‘;:: 3 is a part.
— 2= 7 is the whole.
O O 7—4=23
First Then Now

)
E!
Qli

Benefits

When adding and subtracting within 10, the ten frame can
support children to understand the different structures of
addition and subtraction,

Using the language of parts and wholes represented by
objects on the ten frame introduces children to
aggregation and partitioning.

Aggregation is a form of addition where parts are
combined together to make a whole. Partitioning is a
form of subtraction where the whole is split into parts.
UUsing these structures, the ten frame can enable children
to find all the number bonds for a number.

Children can also use ten frames to look at augmentation
(increasing a number) and take-away (decreasing a
number). This can be introduced through a first, then, now
structure which shows the change in the number in the
‘then’ stage. This can be put into a story structure to help
children understand the change e.g. First, there were 7
cars. Then, 3 cars left. Now, there are 4 cars.



Ten Frames (within 20)

Benefits

8+7=15
\rz/ When adding two single digits, children can make each
\

O |0®
eje) ]

O
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O] ee®
Q0| |ee®

number on separate ten frames before moving part of
S one number to make 10 on one of the ten frames. This
supports children to see how they have partitioned one of
the numbers to make 10, and makes links to effective
mental methods of addition.

o oo

When subtracting a one-digit number from a two-digit
number, firstly make the larger number on 2 ten frames.
Remove the smaller number, thinking carefully about how
you have partitioned the number to make 10, this
supports mental methods of subtraction.

0 0O
@ 0O

When adding three single-digit numbers, children can
7+6+3=16 make each number on 3 separate 10 frames before
\ / considering which order to add the numbers in. They may
10

i
i

00

be able to find a number bond to 10 which makes the

calculation easier. Once again, the ten frames support the
(EIE] link to effective mental methods of addition as well as
the importance of commutativity.

@] [CI0




Bead Strings

m % 0000 O

Benefits

Different sizes of bead strings can support children at
different stages of addition and subtraction.

Bead strings to 10 are very effective at helping children
to investigate number bonds up to 10,

They can help children to systematically find all the
number bonds to 10 by moving one bead at a time to see
the different numbers they have partitioned the 10 beads
into eg. 2 + 8 =10, move one bead, 3 + 7 =10,

Bead strings to 20 work in a similar way but they also
group the beads in fives. Children can apply their
knowledge of number bonds to 10 and see the links to
number bonds to 20,

Bead strings to 100 are grouped in tens and can support
children in number bonds to 100 as well as helping when
adding by making ten. Bead strings can show a link to
adding to the next 10 on number lines which supports a
mental method of addition.



Number Tracks

>+3=8 Benefits

Number tracks are useful to support children in their
1 2131486 7[{8]9]10 understanding of augmentation and reduction.

When adding, children count on to find the total of the
numbers. On a number track, children can place a
counter on the starting number and then count on to find

1M0M-4=6 the total.

When subtracting, children count back to find their
answer. They start at the minuend and then take away
the subtrahend to find the difference between the
numbers.

Numnber tracks can work well alongside ten frames and
bead strings which can also model counting on or

8+7=15 counting back.

1121zlalsls]|7 | g im 1 | 12 | 13 | 14 @ 16 [ 17 | 18 |19 |20 Plﬂ}’lﬂg board games Can I'I'E‘I.Fl' children to become

farmiliar with the idea of counting on using a number
track before they move on to number lines.




Number Lines (labelled)

S*3=8 Benefits

| AACHIGHT ARG e ek | Labelled number lines support children in their
| | | | | | | | | | | . . .

0O 1 2 3 4L 5 & 7 8 9 10 understanding of addition and subtraction as
augmentation and reduction,

[_B\\F 7=15 Children can start by counting on or back in ones, up or
\ / \\ down the number line. This skill links directly to the use
3

. of the number track.

2] S +2  +5

{Y_\ Progressing further, children can add numbers by

L , . jumping to the nearest 10 and then jumping to the total.
This links to the making 10 method which can also be
supported by ten frames. The smaller number is

partitioned to support children to make a number bond
/—\‘_ —8 to 10 and to then add on the remaining part.

N

Children can subtract numbers by firstly jumping to the

2 nearest 10, Again, this can be supported by ten frames so
ol , , : children can see how they partition the smaller number

into the two separate jumps.

o



Number Lines (blank)

35+ 37=72 Benefits

4+ 5 + 30 + 2 Blank number lines provide children with a structure to
W add and subtract numbers in smaller parts,
35 40 70 72 Developing from labelled number lines, children can add

by jumping to the nearest 10 and then adding the rest of
the number either as a whole or by adding the tens and

35+37=72 ones separately.
15 4+ 3D Children may also count back on a number line to
subtract, again by jumping to the nearest 10 and then
/_v/\ subtracting the rest of the number.
35 40 [

Blank number lines can also be used effectively to help
children subtract by finding the difference between

72 _ 35 =37 numbers. This can be done by starting with the smaller
number and then counting on to the larger number. They
then add up the parts they have counted on to find the

W difference between the numbers,

5 40 /0 72
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bundle together
groups of 10

unbundle group
of 10 straws

Benefits

Straws are an effective way to support children in their
understanding of exchange when adding and subtracting
2-digit numbers,

Children can be introduced to the idea of bundling
groups of ten when adding smaller numbers and when
representing 2-digit numbers. Use elastic bands or other
ties to make bundles of ten straws.

When adding numbers, children bundle a group of 10
straws to represent the exchange from 10 ones to 1 ten.
They then add the individual straws (ones) and bundles
of straws (tens) to find the total.

When subtracting numbers, children unbundle a group of
10 straws to represent the exchange from 1ten to 10
Ones.

Straws provide a good stepping stone to adding and
subtracting with Base 10/Dienes.



Base 10/Dienes (addition)

Tens

\lE“\JE‘

38
+ 23

61

Hundreds Hﬂﬁ Ones D65
I"" l . + 164

1]

429

Benefits

Using Base 10 or Dienes is an effective way to support
children’s understanding of column addition. It is
important that children write out their calculations

alongside using or drawing Base 10 so they can see the
clear links between the written method and the model.

Children should first add without an exchange before
moving on to addition with exchange.. The representation
becomes less efficient with larger numbers due to the
size of Base 10. In this case, place value counters may be
the better model to use.

When adding, always start with the smallest place value
column. Here are some questions to support children.
How many ones are there altogether?

Can we make an exchange? (Yes or No)

How many do we exchange? (10 ones for 1ten, show
exchanged 10 in tens column by writing 1in column)
How many ones do we have left? (Write in ones column)
Repeat for each column.



Base 10/Dienes (subtraction)

Benefits

Tens Ones
55 Using Base 10 or Dienes is an effective way to support
reRRas f children’s understanding of column subtraction. It is
I lj ,I/*--.., g, ¥ _ 28 impartant that children write out their calculations
3 37 alongside using or drawing Base 10 so they can see the
g r" ," ) / clear links between the written method and the model.

Children should first subtract without an exchange before
moving on to subtraction with exchange. When building
the madel, children should just make the minuend using
Base 10, they then subtract the subtrahend. Highlight this

Hundreds Tens Ones 3 413 5 difference to addition to avoid errors by making both
Y444 numbers. Children start with the smallest place value
. . I " — 273 column. When there are not enough
ones/tens/hundreds to subtract in a column, children
. . - I I " r 262 need to move to the column to the left and exchange eg.
= exchange 1ten for 10 ones. They can then subtract
II "r efficiently.

This model is efficient with up to 4-digit numbers. Place
value counters are more efficient with larger numbers
and decimals.



Place Value Counters (addition)

Hundreds

584
+ 237

621

3

e

|2

(®)
.

11

365
+ 2.41

6.06

Benefits

Using place value counters is an effective way to support
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing counters so they can see the
clear links between the written method and the model.

Children should first add without an exchange before
moving on to addition with exchange. Different place
value counters can be used to represent larger numbers
or decimals. If you don't have place value counters, use
normal counters an a place value grid to enable children
to experience the exchange between columns,

When adding money, children can also use coins to
support their understanding. It is important that children
consider how the coins link to the written calculation
especially when adding decimal amounts.



Place Value Counters (Subtraction)

its
Hundreds Tens Ones B e HEf

4
Sleleles .'..’ 0 6ﬁb Using place value counters is an effective way to support
children’s understanding of column subtraction. It is
\|jooess | — 207

important that children write out their calculations
POPSP 44 5 alongside using or drawing counters so they can see the

clear links between the written method and the model.

Children should first subtract without an exchange before
moving on to subtraction with exchange. If you don't have
place value counters, use normal counters on a place
Thousands | Hundreds Tens Ones value grid to enable children to experience the exchange

C2PO000 |COYZ |ggg@ 3}4135? between columns.
L o000 . — 2735 When building the model, children should just make the

DD minuend using counters, they then subtract the

']622 subtrahend, Children start with the smallest place value
column. When there are not enough ones/tens/hundreds
to subtract in a column, children need to move to the
column to the left and exchange eg. exchange 1 ten for
10 ones. They can then subtract efficiently.




Skill Year Representations and models
Add two 1-digit Part-whole model Ten frames- (within 10)
numbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead strings (20)
Add 1 and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Add three 1-digit 5 Part-whole model Ten frames (within 20)
numbers Bar model Number shapes
. Part-whole model Number lines (blank)
Add 1and 2-dlgit 2 Bar model Straws

numbers to 100

Number lines (labelled)

Hundred square

iAd '

Year Representations and models
Part-whole model Base 10
Add two 2-digit Bar model
2 . Place value counters
Number lines (blank) o
Column addition
Straws

Add with up to 3-digits 3

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Add with up to 4-digits 4

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Add with more than 4

Part-whole model
Bar model

Place value counters
Column addition

Add with up to 3
decimal places

Part-whole model
Bar model

Place value counters
Column addition




[ Addition }

Skill: Add 1-digit numbers within 10

Year: 1

BIOI®
09

b

@O

Ol

7 7
| I,
|
3
4+3=7
1] 99999  —
1 a)| 5 | 8 @ 9 | 10

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.,




[ Addition }

Skill: Add 1 and 2-digit numbers to 20 Year: 1/2

digit numbers that
cross 10, it is
important to highlight
_ the importance of ten
-Aobol ones equalling one

[ f } J J When adding one-
J’

b ten.
ﬁ g [ } Different
[B +7=15 bl ] 1) J | manipulatives can be

By 7=15 - / _ used to represent this

\ Y —Q2RR000—-002AD— | & hange. Use

gu 5 +2 +5 concrete resources
IIIIIIII {Y_\ o alongside number
© 123456789 RNEBRNEBTEB®®D [ingsm.guppgrt

children in

@[]

olle %EI% @4+ 7=15 | understanding how to

|ch} 99 B \a| & partition their jumps.

Ol




Skill: Add three 1-digit numbers Year: 2

When adding three 1-
digit numbers,
children should be

[ Addition }
encouraged to look

for number bonds to
10 or doubles to add
e the numbers more

efficiently,

4 b1

74+6+3=16

b, e

This supports
children in their
understanding of

L 16 Manipulatives that
DH! 10 highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.

Co
O
O
)
)

oo
O
]
Q
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[ Addition }

Skill: Add 1-digit and 2-digit numbers to 100 Year: 2/3
When adding single
@ L ——1— ——+—+—+—+—+—+—+—> | digits to a two-digit
35 36 37 38 39 4O 41 L2 U3 L4 U5 L6 L7 48 49 50 number, children
should be
o +2 +3 encouraged to count
/—Y_ \\, on from the larger
5 38 40 43 number,
]
‘ They should also
58 { 38 +5=43 W apply their knowledge
- - of number bonds to
1123|456 |7F)8]9]10 .
N2 13|4 |16 |7 |16 19|20 add more EfﬁEIEHﬂ.}F
A A ,-,-'{.1? - , . 2 |22|23)| 24|25 |26 (27|28 2930 E‘-g-8+ 5=13s038
#i .r,’rIL_.. A I | | _l | ! :‘J]Ei‘ Hffﬁ 51 |32| 33| 34 | 35| 36 | 37 {38 29 [lan] +5=43
i gt el QI ‘ ﬁ’h #:‘1 ||| a1 | a2 [as) 44 | a5 [ a5 | a7 | 8 | 43| 50
111 Al iy G Sl ol ol el Kl e el el e Hundred squares and
1]l | (1 .‘;Il'!-,‘ "'-IL-"} Bl |62 | bS| bd | &5 | 6b | &7 | BE | B S0 1_' ‘I_'
ool e Alrzles|ralmm ||l mlan slraws can SUppDr
f |8z |6z |6 |85 a6 |07 | 6e e o0 children to find the
91 92|92 | 04|05 |96 |07 oe |02 |00 number bond to 10,




[ Addition }

Skill: Add two 2-digit numbers to 100

Year: 2/3

58

Tens

it A A a0 M i A
i i "Hf AT #7 .-;I
& Sl Iy D
fin g il i
23 | | 38+23=61 |
llcl"-l.l 38 l.-‘_“u...-"_:.lr"\; ==
AR + 23 L L o
b s 61
.r"'/ 1 I'w--_.-f:ﬂ'--_; /hm

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
thermn to jump to
multiples of 10 to
become maore
efficient.




[ Addition }

Skill: Add numbers with up to 3 digits Year: 3
Base 10 and place
@ 7 ‘u"ﬂI.LIE' counters are
| the most effective
o 265 164 205 _ | manipulatives when
| adding numbers with

| 164
@ up to 3 digits.

Ensure children write
out their calculation

{ 265 + 164 = 429 : alongside any

concrete resources so

they can see the links
2 Hundreds Tens S to the written column

Tens
T 265 OO0
.. ﬂ""ll + 164 o0 00 800 method.
. u" "II o 4129 © /*»_I )| @000 | | Plain counters on a
, W

place value grid can
. < o also be used to

support learning.




[ Addition }

Skill: Add numbers with up to 4 digits

Year: 4

&)
S

?
I
2138 1378 1578
° +2148
2138 l 3526
— 7 11
1378 | |

1,378+ 2,148 = 3,526 |

=
a

Ones Thousands | Hundreds |  Tens Ones

e [°%° [B3goecee
_IJ "ﬂ;_ =
Y o0 ) 2O00 0000
. / 0000

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.




[ Addition }

Skill: Add numbers with more than 4 digits

Year: 5/6

?
|

104 328

61,731

104,528

61,731

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
to add larger
numbers efficiently.




[ Addition }

Skill: Add with up to 3 decimal places

Year: 5

?
365 1 2.41 565
: : + 2.41
365 | 6.06
241 | B 1

3.65+2.41=606

Ones @

L

Tenths

,-Pv'l—T. -
[ oa { o ) @

b il
r'_'\'-\.-"i_h“" _.-‘_'h,,l
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

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.




-

Skill Year Representations and models
Subtract two -digt 1 Parléwhole;n:)del Teréfra;'ues' [wnh%'l()]
numbers 10 10 ar mode! ead strings (10)
Number shapes Number tracks
Part-whole model Bead string (20)
Subtract 1and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Subtract 1and 2-digit , Parléwhole;nrl:rdel Nurnbeg lines (blank)
numbers to 100 armoce traws
Number lines (labelled) Hundred square
Part-whole model Base 10
Subtract two 2-digit Bar model
2 . Place value counters
numbers Number lines (blank) .
Colurmnn addition
Straws

\_

Subtraction

~

)

-

o

Subtraction

~

)

Skill Year Representations and models
Subtract with up to 3- Part-whole model Base 10
diait 3 B del Place value counters
8IS armoce 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




[ Subtraction }

Skill: Subtract 1-digit numbers within 10

Year: 1

I_!! e ‘
OlIO] |
7-3=4
T First Then
LV s3] EEEP o]
’ 3 ! -99999Q  —

10

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.




[ Subtraction }

Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2

.

E |
(YYYYY)

1ne 5| |.| |1:|| 12 13@ 5 IE||1-'-'|IE|IEI

O =

e
O == o
I

[ 4

M—EB
013345471 I NNUBREUTH®® FFE; H!I!]!

.

I."-.\. :d I|

i

2

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.




[ Subtraction J

Year: 2

Skill: Subtract 1 and 2-digit numbers to 100
. W
@ 28 30 60 65
@ ',:' *-H: J“-. I 'J'fj II""': T ,—r:."' 9::%
T o
itk -"r_l“1 b il ] ¢ AL
65 o o o, 11
> | 28 | |65-28=37 |
Ones 5 1 Tens Ones
TREE N SS [:_:"r:,;: ::: ooooo
| |””-~-;> A D \)
i 205600

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.




{ Subtraction }

Skill: Subtract numbers with up to 3 digits Year: 3
Base 10 and place
@ A35 435 1|.f'ﬂl_l._IE' counters are
l the most effective
973 5 75 | i manipulative when

? subtracting numbers
@ o with up to 3 digits.

Ensure children write
3 out their calculation
alongside any

< concrete resources so
they can see the links

435 — 273 = 262

Hundreds Tons Ores ke e = = to the written column
ME | Il |7 |5 [o9#e[c0c (g0 | |metwd
..‘“*;3 1 262 l'g DOOFP Plain counters on a

it LELLA place value grid can

also be used to
support learning.




[ Subtraction J

Skill: Subtract numbers with up to 4 digits Year: 4

4357 Base 10 and place
. [ . 3] value counters are
2,735 ? ,435? the most effective

_ 27 manipulatives when
59 subtracting numbers

@ o 4,357 1622 with up to 4 digits.
2,735 * ’

? Ensure children write
out their calculation
4357 -2,735=1622 alongside any

. concrete resources so
they can see the links

Tens Ones Thousands | Hundreds Tens Ones to the written column
4 |27 | (0220|000 e vl g%%ﬂ method.
Lﬁﬁ“ .
rler] Plain counters on a
7l place value grid can
also be used to

support learning.




[ Subtraction }

Skill: Subtract numbers with more than 4 digits

Year: 5/6

294,382

162,50

1

294 382

| ie2so1

HTh TTh Th H T

SZ |©2Z|0ed000|00
# b’gg ﬁﬁ—p@@@@@ﬁ

el 538 00

7

OE 2 o Wwls|e =

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.




{ Subtraction }

Skill: Subtract with up to 3 decimal places Year: 5
543 4 Place value counters
e o 1 543 and plain counters on
27 5 ' a place value grid are
: : - 2.7 the most effective
N9z manipulative when
545 & subtracting decimals
with 1, 2 and then 3
2.7 o, decimal places.
43 —27=2.73 J Ensure children have
- experience of
SN rErTy subtracting decimals
Oz @ Terths Hundredths with a variety of
0000~ OO0 ©00 ~ decimal places, This
O R includes putting this

IHI#.'I -ﬁ.'l -¢.'II

1) o000 into context when
) (=) (s ‘“J"_" 2L subtracting money
R_"?'f_‘fi "' and other measures.

—




Addition and Subtraction

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 ar 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.



Calculation Policy

Multiplication and Division



Bar Model

?
A
® 00 _ 00 o0 _0|0_0o
.... ..-...- ...
?

A
51333 |33 |3
21
|
? ? ? ? ? ? ?
Boys 313|333

Girls 3

5x5=25
5x7=21
/X 3=21
21+7=3

Benefits

Children can use the single bar model to represent
multiplication as repeated addition. They could use
counters, cubes or dots within the bar model to support
calculation before moving on to placing digits into the bar
model to represent the multiplication.

Division can be represented by showing the total of the
bar model and then dividing the bar model into equal
groups.

It is important when solving word problems that the bar
model represents the problem.

Sometimes, children may look at scaling problems. In this
case, more than one bar model is useful to represent this
type of problem eg. There are 3 girls in a group. There
are 5 times more boys than girls. How many boys are
there?

The multiple bar model provides an opportunity to
compare the groups.



Number Shapes

Benefits

Sxd4=20 Nurnber shapes support children’s understanding of
4%5=20 multiplication as repeated addition.

Children can build multiplications in a row using the
number shapes.When using odd numbers, encourage

5x 4 =20 children to interlock the shapes so there are no gaps in
- the row. They can then use the tens number shapes
4x5=20 along with other necessary shapes over the top of the

row to check the total. Using the number shapes in
multiplication can support children in discovering
patterns of multiplication e.g. odd X odd = even, odd X
even = odd, even x even = even.

When dividing, number shapes support children’s

B8+3=6 understanding of division as grouping. Children make the
number they are dividing and then place the number
shape they are dividing by over the top of the number to
find how many groups of the number there are altogether
e.g There are 6 groups of 3 in 18.




Bead Strings

-
Benefits
W—m—m— Bead strings to 100 can support children in their

understanding of multiplication as repeated addition.
5x%x3=15 Children can build the multiplication using the beads. The
15+3=5 colour of beads supports children in seeing how marny
3x5=15 groups of 10 they have, to calculate the total mare
efficiently.
Encourage children to count in multiples as they build the

- —AAAAR—OOC00— MmereetsiEhiA

Children can also use the bead string to count forwards
_ and backwards in multiples, moving the beads as they
Ox3=15 5+-5=3 count.
3xX5=15
When dividing, children build the number they are
dividing and then group the beads into the number they
mmm_m_ are dividing by eg. 20 divided by 4 - Make 20 and then
group the beads into groups of four. Count how many
groups you have made to find the answer.
4x5=20 " >0:4=5
Sx4=20



Number Tracks

y A R VR Benefits
@

2@+ |5 1@|7 |2 | @ro|n @) |1 @ =@ o= Number tracks are useful to support children to count in
multiples, forwards and backwards. Moving counters or
- T - cubes along the number track can support children to
’E{B‘:/ F m \ ‘UE | 15 o 20 keep track of their counting. Translucent counters help
- - children to see the number they have landed on whilst
counting.
6Ex3=18 When multiplying, children place their counter on 0 to
ixb=18 start and then count on to find the product of the
nurmbers.

When dividing, children place their counter on the
number they are dividing and the count back in jumps of

Pa."." """ 2" the number they are dividing by until they reach O,
; 4 Children record how many jumps they have made to find
@ 20|18 [ @@= “[@*"@n > the answer to the division,

183 =8 Number tracks can be useful with smaller multiples but
when reaching larger numbers they can become less
etticient.



Number Lines (labelled)

Benefits

(YY_YY\ Labelled number lines are useful to support children to
i > count in multiples, forwards and backwards as well as

calculating single-digit multiplications.

When multiplying, children start at O and then count on
to find the product of the numbers,

When dividing,start atthe number they are dividing and
the count back in jumps of the number they are dividing
by until they reach Q.

Children record how many jumps they have made to find
the answer to the division,

Labelled number lines can be useful with smaller
multiples, however they become inefficient as numbers
become larger due to the required size of the number
line.




Number Lines (blank)

-
Benefits

| | | | | | | | Children can use blank number lines to represent scaling

l l | | | | | | | as multiplication or division.
3 6 9 12 Blank number lines with intervals can support children to

J l i\ represent scaling accurately. Children can label intervals
AI::E car travels 5 mi lfs‘ with multiples to calculate scaling problems.
A blue car 4 times further.

How far does the blue car travel? Blank number lines without intervals can also be used for

4 children to represent scaling.

x
0 3 12

A blue car travels 12 miles.
A red car 4 times less.
How far does the red car travel?



Base 10/Dienes (multiplication)

Hundreds

24
X 3

/2

Benefits

Using Base 10 or Dienes is an effective way to support
children’s understanding of column multiplication. It is
important that children write out their calculation
alongside the equipment so they can see how the
concrete and written representations match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed.

Base 10 also supports the area model of multiplication
well. Children use the equipment to build the number in a
rectangular shape which they then find the area of by
calculating the total value of the pieces This area model
can be linked to the grid method or the formal column
method of multiplying 2-digits by 2-digits.



Base 10/Dienes (division)

Benefits
s ™ 4 ™
lUsing Base 10 or Dienes is an effective way to support
8 =2 =34 children’s understanding of division,
"SRR "TER When numbers become larger, it can be an effective way
. v . > to maove children from representing numbers as ones

towards representing them as tens and ones in order to
divide. Children can then share the Base 10/ Dienes

between different groups e.g. by drawing circles or by

/II T rows on a place value grid,

When they are sharing, children start with the larger
place value and work from left to right. If there are any
left in a column, they exchange e.g. ane ten for ten ones.
When recording, encourage children to use the part-
whole model so they can consider how the number has
been partitioned in order to divide. This will support them
with rmental methods.

Tens Ones




Place Value Counters (multiplication)

. Ters Oines 1
7 —— efits
0000000 Ben
000/0000 34 chldhars understanding of column mulipicaton e
OG O QNﬂ X 95 important that children write out their calculation
T W alongside the equipment so they can see how the
O@ C o " o 170 concrete and written match.
00O 0000 12
v As numbers become larger in multiplication or the
Q:__,,%_ﬁ amounts of groups becomes higher, Base 10 / Dienes

becomes less efficient due to the amount of equipment

44 and number of exchanges needed The counters should
O O O O ° o o o be used to support the understanding of the written
X 32 method rather than support the arithmetic.,

B Place value counters also support the area madel of
multiplication well. Children can see how to multiply 2-

@
O BD digit numbers by 2-digit numbers,
O
o

120
11200

1408

@0 000 ~
©00




Place Value Counters (division)

Benefits

Using place value counters is an effective way to support
children’s understanding of division.

When working with smaller numbers, children can use
place value counters to share between groups. They start
by sharing the larger place value column and work from
left to right. If there are any counters left over once they
have been shared, they exchange the counter eg.
exchange one ten for ten ones. This method can be
linked to the part-whole model to support children to
show their thinking.

Place value counters also support children's
understanding of short division by grouping the counters
rather than sharing them. Children work from left to right
through the place value columns and group the counters
in the number they are dividing by. If there are any
counters left over after they have been grouped, they
exchange the counter e.g. exchange one hundred for ten
tens.




Skill Year Representations and models
T' T bl Recall and use Hundred square Bead strings
IMes 1a0tes _“"'_”!“p““a““” and 3 Number shapes Number lines
division facts for the Counters Everyday objects
3-times table
Recall and use Hundred Bead st
Skill Year Representations and models multiplication and undred square cads "_ngs
o 3 Number shapes Number lines
division facts for the .
Recall and use Bar model Ten frames 4-times table Counters Everyday objects
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines RT(.:all.l a“.d used Hondred Bead stringe
2-times table Mone Everyday objects multiplicalion an uncred square
s Yooy o) division facts for the 5 Number shapes Numbertralcks
Recall and use Bar model Ten frames . Everyday objects
o i 8-times table
multiplication and 5 Number shapes Bead strings
division facts for the Counters Numnber lines RE(_ZEI“ anld USE Bead strings
5-times table Money Everyday objects _m_”u'pl'cat'on and 4 Hundred square Nurnber tracks
division facts for the Number shapes Evervday obiects
Re.?alll an.d use Hundred square Ten fran_’mes B-times table yoay oD
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
10-times table Money Base 10
Skill Year Representations and models Skill Year Representations and models
RT(_:all_l an_d used Hordred Boad <t Recall and use
multiplication an 4 undred square ead strings multiplication and Hundred square Place value counters
division facts for the Number shapes Number lines L 4 :
) bl division facts for the Base 10 Number lines
7-times table 11-times table
Recall and use Recalland
[tiplication and Hundred square Bead strings ecal and use
!—T]_U_ P 4 ' multiplication and Hundred square Place value counters
division facts for the Number lines 4

9-times table

Number shapes

division facts for the
12-times table

Nurnber lines

Base 10




Skill: 2 times table

Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a

hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to
support. Notice how
all the numbers are
even and there is a
pattern in the ones.

Use different madels
to develop fluency:




Skill: 5 times table

Year: 2

%%%“%“[?

a.

n

12

13

14

17

£1

2

£3

24

| 27 | -

a1

e

2

54

| 57

@@@@@

@é@@@

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the five times table,
using concrete
rmanipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd even, odd,
even pattern,




Skill: 10 times table Year: 2

F—+—+—+—+—+—+—+—+—-+—> | Encourage daily

O 10 20 30 4O 50 &40 7O 80 90100 : . :
m counting in multiples
both forwards and
backwards. This can

— PORARRAVICOCOCOCCO0-
be supported using a
number line or a
hundred square.
4|5 7lalo

11213

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always O,
and the tens increase
by 1ten each time.

Mmji12|15 (14|15 17|18 |10

2122|253 |24|25 27 |28 |29

B E || o

(323534 )35 37 (38|39

41 (42 | 43 (44 | 45 | 46 | 47 | 48 | 49

51|52 |53 |54 (55 (56 (57|58 |59

Bl (62 |63 |64 |65 |66 |67 |68 |65

72|73 (74|75 |% |77 |7]7M

81|82 |83 |84 (85 (3687 |88 |89

0000 E000

91 (92193 (94 |95 (96| 97 |98 |99




Skill: 3 times table

Year: 3

[ 515]

1 ?@4 5@ 7 E-Pfi'
1w (@) 13 |14 D] 6 | 7 |G8)] 19 |20
@] 22 | 23 [@D| 25 | 26 @D 28 | 22 3D
51|32 G| 34 | 35 &0 | 37 |38 | 39 |40
41 |42 |43 |44 (45 |40 | 47 |48 | 49 | 50

AAAA

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.




Skill: 4 times table

Year: 3

1l2|3|@|s|e|7 (@ 9]0

n @15 14 '5@ 17 | 18 19@

21 |22 |23 29|25 |26 | 27 @D 20 | 30

31 |@D)| 33 | 34 | 35 |9 37 38| 30 [@)

41 | 42 45@454&&@4135-:-
4 8 12 16 20 4 8 12 16
24 28 52 36 40
44 | 48 | 52 | 56 | 60

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 8 times table

Year: 3

ila]3|4|s|e|7 B o]0
1|12 1314|5387 18|19 |20
21|22 |23 |@|25 |26 |27 |28 |29 |30
51 (D) 35 [ 32 |25 | 26 | 37 | 38 29 2D
41 |42 | 43|44 |45] 46 a?@mas-:-
51 |52 | 53|54 |55 KG9 | 57 |58 |59 |60
61 |62 |63 |E3)| 65 |66 |67 |68 89 | 70
71 (G| 73 |74 |75 |76 | 77 | 78 | 70 (D)
& |82 |83 |84 |85 |86 |87 |88 |80 |90
8 16 24 37 40 a1 (92 |93 |94 |95 |96 |97 |98 |09 |00
48 56 b4 72 80

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support,




Skill: 6 times table Year: 4

Encourage daily

® [ ] ® ® 1l2(z|4|s5B)|7|e]|e|w0 ' Fo .
® ® ® ® 1 || 13|14 |15 16|17 [(3D)] 19 |20 counting in multiples,
21 22|25 |@d| 25|26 |27 |28 |29 (30 SUPTHT by a
31|32 33|34 |35 39| 37 |38 |39 |40 numoer ine or a
hundred square.
41@434a4545a?@495-:> .
o T52551@) 55 |50 |57 |58 5 (© Look for patterns in
. the six times table,
6 12 18 94 70 61 |62 |63 |64 |65 |66 |67 |68 |60 |70 using manipulatives
7|72 |73 7475|7677 |78 |7 |60 :
to support. Make links
36 42 48 24 60 @ |82 |83 |84 |85 |86 | 87 |88 | &9 | 50 to th: ?"J-ﬂtimes table,
AR ro 8 84 an gl |92 |Q% (94 |as |96 | 97 [ QR | 99 |00 seeing how each

multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.

s Highlight that all the
72 multiples are even
using number shapes
to support.

a__

I I B | |
| | | | | |
O 6 12 18 24 30 36 42 48 54 &0




Skill: 9 times table Year: 4

(3|10 Encourage daily

: B L5

(12 |13 |14 |15 | W07 @ i EUI-T?“E inq;nuui%les
E!i!!!!m . : - th forwards an

21]22|25)24] 25|26 (@) 28 | 2 backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.

31|32 33|34 |35 |G| 57 38|39 |40

54 E‘j% ?2 Erl gD b1 | &6 @ 04 |65 |66 | 6F 6B | 65

O BEE




Skill: 7 times table

Year: 4

R,

55

42 49 56 63

70

1lalz|als|e|@e]|o]|w
mn|e 15‘5 W17 (8| 1) 20
(2| 22 |23 |24 |25 |26 | 27 |@B)| 29 | 30
31|32 (33 |34 |@9)| 26|37 |28 |30 |40
41 |(@2)] 43 | 44 | 45 | 46 | 47 | a8 {9 | 50
51|52|53 |54 |55 |G| 57 58 | 59 | 60
&1 |62 |G| 64 | 65 | 66 | 67 | 68 | 69 7D
71|72 |73 |74 | 75 | 76 (@] 78 | 79 | =0
&1 | &2 EE@BEE‘EE? &8 | &9 | 20
@p| 92 |93 |94 |95 |96 | 97 ad | =0 |00

Encourage daily
counting in multiples
both forwards and
backwards, supported
by a number line or a
hundred square.

The seven times table
can be trickier to
learn due to the lack
of obvious pattern in
the numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support,




Skill: 11 times table Year: 4
M | 22|33 |44 | 55 | 66 [2[s[a]s]e]7[e]o]w] |Encourage daily
G)f12 |13 |14 |15 |6 |17 |8 |10 |20 counting in multiples
77 | 88 | 99 | 10 | 121 | 132 21 |@)| 25 | 22 | 25| 26 | 27 | 28| 29 | 30| | DoOth forwards and
o |32 [@)] 34 | 35 | 38 | 37 |38 |39 a0 | | D@Ckwards. This can
Qo Oo Oo 41|42 |43 45 | 46 | 47 | 48 | 40 |50 b-esupp-nlrted USINg &
bl I e P e e O R T @:-‘h B | BH | 5Y | BU FIL”T'Il'JEf ||r|E ora
Qo Oo 61|62 |63 |64 |65 G| 67 |68 |62 |70 hundred square.
Oo nre|rs||7s |76 (@) 7 |70 Look for patterns in
g |82 |83 |84 |85 |86 | 87 (89 | &9 | 50 .
the eleven times
91 |92 93|94 |95 |96 | 97 | 98 [@9|100 table, using concrete
manipulatives to
. P . S | support. Notice the
. - ] w ] pattern in the tens
. - 2l and ones using the
® hundred square to
Ft—t—t+—t+—t+—1+—+—1+—+—+—+—1+—> | support Also
O M 22 33 44 55 &6 77 88 99 MO 121 132 consider the pattern

after crossing 100




Skill: 12 times table

Year: 4

tlz|3|a|s|e|7|e|e|w
12 | 24 | 36 | 48 | 60 1 |@| 13|14 |5 |. |17 |.]m]| 20
72 | 84 | 95 | 108 | 120 21|22 |23 |G| 25|26 |27 |28 20|30
31|32 |23 | 34|25 (39| 37 |28 |20 40
132 | 144 41|42 |43 |24 |45 46| a7 @D 22 |50
51 |52 |53 |54 |55 |56 |57 |58 |50 |ED
womﬂ@ﬁmrﬁm?rmmm
a1 |82 | a3 @) &5 | a6 | 87 | 88 |89 | o0
O“ 91|92 |93 | 94 | 95 |Gp)| 97 | =8 | 99 100
“HEE ue "HEEE
5 e o EHHE 2® EEHEE
B n mlufs slslsfs]=
oe ©n HRp e SHEHEHE
| | | | | | |I | | | My
J | | | | ! I I | -
0 12 24 36 48 60 72 84 96 108 120 152 T4k

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the 12 times table,
using manipulatives
to support. Make links
to the & times table,
seeing how each
multiple is double the
sixes. Notice the
pattern in the ones
within each group of
five multiples. The
hundred square can
support in
highlighting this
pattern.




Multiplication

\

J

Skill Year Representations and models
Solve one-step Bar model Ten frames
problems with 1/2 Number shapes Bead strings /
multiplication Counters Nurmber lines
Multiply 2-digit by 1- 3/4 Place value counters Short written method
digit numbers Base 10 Expanded written method
Multl_p!y 3-digit by 1- 4 Place value counters Short written method K
digit numbers Base 10
Multiply 4-cigit by 1- 5 Place value counters Short written method

digit numbers

-

o

Multiplication

~

J

Skill Year Representations and models
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
Multip l_y 2-digit by 4- 5/6 Formal written method
digit numbers




[ Multiplication }

Skill: Solve 1-step problems using multiplication

Year: 1/2

~

013383567 09 WNEBHEBT WE N

s

One bag holds 5 apples. |
How many apples do 4 bags hold?

@ @30 ON\NO O\/O O
o O o O
@ o/\0 O/ \O0 &/\O O

00000 _
000@@ >*t5+5+5=20
00000 4x5=20
00000 5% 4 =20

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.

In Year 2, children are
introduced to the
multiplication symbol.




[ Multiplication }

Year: 3/4

Skill: Multiply 2-digit numbers by 1-digit numbers
Hasdvady ] T _ H T O
TTTTITITTT EEE
[annnnsuuns) 3 4
OOy
ey EEER . 5
Oy
Al - 2 0 (5x4)
;m Han + 1 5 0 [5x%30)
P LLLE 170
m'rn'm'n_' -
T | 34x5=170
L
I_ imrebr Terra Dres
H T 0 | 0000000
34 |  |ooojoocoe
__ 0000|0000
§ 0 |  |ooocjocoe
1 7|0 00010000
— Qledl

Teachers may decide
to first look at the
expanded column
method befare
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.




[ Multiplication J

Skill: Multiply ‘S-dlglt numbers by 1-digit numbers

Year: 3/4

Hundreds
m‘
EE = m--- anK

e : | 4
e = fﬁl - SPE
e 1 2

’
ML

B | 245x 4 =980 |

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.




[ Multiplication }

Skill: Multiply 4-digit numbers by 1-digit numbers

Year: 5

Th ' H T O

When multiplying 4-
digit numbers, place
value counters are
the best manipulative
fo 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,




[ Multiplication J

Skill: Multiply 2-digit numbers by 2-digit numbers

Year: 5

30+

BED
L 1]

| 22x31=682

©0 00
o000 OO
000 OO
000 OO
000 00

x | 20 | 2 — ;
30 |600| 60 | |, s
1120 2 5
E |6
] & | B

When multiplying a
multi-digit number by
2-digits, use the area
rmodel 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
rultiplication
method.




[ Multiplication J

Year: 5

Skill: Multiply 3-digit numbers by 2-digit numbers

© 0 0000000 . .

000 0000000 - - -

© 000 0000 ~ |s)-

O ©00 0000 [+ -

O 0000000 ~~°
@ 0000000

:ﬂ 6000 | 900 | 120

[ 234 x 32 =7,488 } 2 | 400 | 60 | 8

Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become mare
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,




{ Multiplication }

Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

-~

TTh | Th  H T O

12,739 x 28 = 76,692

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 methaod,

Consider where
exchanged digits are
placed and make
sure this is consistent.




Skill Year Representations and models Skill Year Representations and models
Solve one-step A g .
problems with division | 1/2 Bar model Arrays D"_"de 2 dlglts bﬂ Straws Place value counters
) Real life objects Counters digit (sharing with 3/4 Base 10
(sharing) _ Part-whole model
remainders) Bar model
Sol " Real life objects Number li
owve one-sep . Number shapes umberiines Divide 2-digits by 1- Place value counters Place value grid
problems with division | 1/2 . Arrays - _ 4/5 _ >
. Bead strings digit (grouping) Counters Written short division
(grouping) Counters
Ten frames
Divide 2-digits by 1- Straws o l t D{;Téiij;g:ﬁ:gﬁﬁlr 4 Base 10 Place value counters
digit (no exchange 3 Base 10 ace value couniers Bar model Part-whole model
_ Part-whole model exchange)
sharing) Bar model
Divide 2-digits by 1- Straws ivide 3-digi - i
i [sharigng w?fth . ourane Place value counters le_dz_a 3 *::hgmfr by 1 4/5 Place value counters Elace value grfd.
Part-whole model digit (grouping) Counters Written short division
exchange) Bar model
[ ] [ ] [ ]
Divisio Division
I V I S I n Skill Year Representations and models
Divide 4-digits by 1- 5 Place value counters Place value grid
digit (grouping) Counters Written short division
Divide multi-digits by
2-digits (short 6 Written short division List of multiples
division)
Divide multi-digits by _ o . )
2-diggits (long division) 6 Written long division List of multiples




Division

Skill: Solve 1-step problems using multiplication (sharing)

Year:1/2

20

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

00000 @@@@@

010101010,
20+5=4

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.

In Year 2, children are
introduced to the
division symbaol.




Division

Skill: Solve 1-step problems using division (grouping)

Year: 1/2

-

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

00000
OO0

.
Shlah O f;:;. O ID C C}
SEEEE (DN
OO \eo/\e /e’

. |

20+5=4

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.




Division

Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 1/2

When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
anes.

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.




Division

Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4
e - When dividing

52
EE W ‘
mmm ? ? 9
52— 4 =13 ]

OC 900000
20 900000
| oo I

S 000

o 900

(o ] 000

o 000

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 madel
supports this method.




Division

Skill: Divide 2-digits by 1-digit (sharing with remainders) Year: 3/4
CITTTITTT e :::.. When dividing
_meese numbers with
L E—— — 53 remainders, children

r can use Base 10 and
s mmm place value counters

1311311531131 to exchange one ten

i oee for ten ones.
T mam ® Starting with the
= equipment outside
~— A = the place value grid
55) | 53+4=131] vinion
000 0000000 remainders, as they
40 e o0 © 00000 | wilbe left outside the
| — L om grid once the equal
o 000 groups have been
-4 e o © 000 |, |made
: _ o 000 Flexible partitioning in
10 ; wa O 000 ' a part-whole model

supports this method.




Division

Skill: Divide 2-digits by 1-digit (grouping) Year: 4/5

When using the short

= _ division method,
00 | (00 DEm e
4 5 | 2 l ‘ l '
gd | @8 | [InRT] |
IVISOT.
o Tens Language is
o important here,
0 o Children should
& )

consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4

ones can we make?’

52+4=13

Remainders can also
be seen as they are
left ungrouped.




Division

Skill: Divide 3-digits by 1-digit (sharing)

Year: 4

844
)

844+ 4=122 |

H

Q0

o0

oD

o0

@0 © QOO0
O O 0000
00 © QOO0
00 O CO00O

Children can continue
to use place value
counters to share 3-
digit numbers into
equal groups.
Children should start
with the equiprment
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.




Division

Skill: Divide 3-digits by 1-digit (grouping)

Year: 5

856+ 4=214 |

Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a T-digijt
nurnber,

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
thern through a more

pictarial methad.,




Division

Skill: Divide 4-digits by 1-digit (grouping)

Year: 5

@I®)

0000’

gl

-

ool

8532+ 2=4,266

4 | 216 6

zla 5 |13 12

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
Children can also
draw their own
counters and group
thern through a more
pictorial method,

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with multiple
exchanges.




Division

7335+15=489 — o Tw

15 7 3 3 5

15 30 43 60 75 90 [ 105 | 120 | 135 | 150

Skill: Divide multi digits by 2-digits (short division) Year: 6
When children begin
to divide up to 4-
digits by 2-digits,
0 > |6 \ written methods
o | . 45 7 432 -12 =36 become the most

accurate as concrete
and pictorial
representations
become less effective,
Children can write out
multiples to support
their calculations with
larger remainders.
Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.




Division

Skill: Divide multi-digits by 2-digits (long division)

Year: 6

I
(]
~ |

Ol RS R

"2 x1=12
12x2=24
12x3=236

(%30) 45 4 = a8

(x6)

12x5=60
12x6=72
12 x 7 =84
12 x 8 =96
12 x7 =108
12 x 10 =120

7335+ 15=489 |

432+12=36 |

R O W B

—

W | D e O W

oI ST * LI o R < L o R o I ¢

(%400

(=80)

(=9)

1x15=15
2x15=30
Ix1o=45
4x15 =60
ox15=7s5
10 x15=150

Children can also
divide by 2-digit
numbers using long
division,

Children can write out
multiples to support
their calculations with
larger remainders.

Children will also
solve problems with
remainders where the
Auatient can he
rounded as
appropriate,




Division

Skill: Divide multi digits by 2-digits (long division)

Year: 6

2 4 |r |1 2 1%x15=15
1 5|3 72 2 %15 =30
% - 32|/ 0 0 Sxla=45
372+15=24112 —— 16260
' g 5% 15 =75
- 6 0
MWx15=150
1.2

24

15‘5?2

- (S0 0D

il =

-

[372 15 = 24‘% }

- 6|0
112

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

This will depend on
the context of the
question.

Children can also
answer questions
where the quatient
needs to be rounded
according to the
context,




Multiplication and Division

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 nurmber by
a given amount, called the scale factor



