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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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Fluency
Our children become fluent in the fundamentals of mathematic¥hey can recall knowledge speedily

make connections between different contexts rapidly, and apply their learning accurately,
independently and with confidenceWe explicitly promote this through scheduled arithmetic
proficiency sessions throughout each weekinitial focus¢ number facts, then moving to times table
recall)

Reasoning

We support and encourage our children to use mathematical vocabulary to explain their mathema
thinking. We model quality oral and written responses whickflect 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 reg
2L NI dzy AGASE (12 RSOSE 2L 6GKSANI LINROofSY &az2f ga
Our aim is for our children to approach mathematl problems with increasing sophistication and
develop perseverance to seek solutions. Approaches to unpicking a problem are explicitly modelled
worked upon collaboratively to enable children to develop skills to approach problems more
independently n 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
\
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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

\

ition

Addition

~

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
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Skill: Add 1-digit numbers within 10

Year: 1

BIOI®
09

b

@O

Ol

7 7
| I,
|
3
4+3=7
1] 99999  —
1 455@ 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

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
children in
understanding how to
partition their jumps.




When adding three 1-
digit numbers,
children should be

* Addition |
encouraged to look

Skill: Add three 1-digit numbers Year: 2
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.
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O
O
)
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O
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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

,"*‘*,.-"*ﬁ:”f e wrmm .h
& 04D NI -y
/ -‘11144 i o
F:'Ii!i? rf.-'f-gl' | | :[f‘ﬁ"l il IL"I'
23 | | 38 +23=61 |
e 38 S— ]
RN + 23 "u,*'ll'h.,*'l' 3 o
s o 61 —
,/ E/IQG:W

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

g

o : 265
265 164 _
@ 164
| 265+ 164 =429
Hundreds Tens Ones Hundreds Tans Ones
e | 265 —
1 m ves |02 0909|900
B | = e /k 0000

ﬁt:"‘

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.




* 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 @  Tenths
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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 Parléwholeg'uladel 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 , Parléwholeg'l:}del 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 X Place value counters
numbers Number lines (blank) .
Colurmnn addition
Straws
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Skill Year Representations and models
Subtract with up to 3- Part-whale 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

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
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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.




[ Subtraction}

Year: 2

Skill: Subtract 1 and 2-digit numbers to 100
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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.




[ 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
.. — 1 262 l't% DOOFD Plain counters on a
it LELLA place value grid can

also be used to
support learning.




[ Subtraction}

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
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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.




[ 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.
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Addition andSubtraction

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
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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







