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About this policy

The aim of this policy is to show how the four operations (addition,
subtraction, division and multiplication) are taught at Plymouth Grove Primary
School. The policy is based on the national curriculum objectives for each year

group and ensures progression for pupils throughout their time at Plymouth
Grove.

The policy is designed to promote a concrete, pictorial, abstract approach to
learning. This allows pupils to have a strong understanding of number before
moving onto more abstract methods for solving calculations. The policy helps
to develop a link between the different phases of understanding, so pupils are
able to move on from concrete representations to more efficient methods of
solving calculations.

The policy is based on the White Rose Maths calculation policy. This scheme is
used throughout Plymouth Grove Primary School for teaching mathematics.



Addition




Year One Addition

Objective | Concrete Pictorial Abstract
Addone | ccceeee I NEED 7 e
digt | |[II100 4+3=7
numbers -9999-Q 1 — 4 3
within 10 - 3+4=7
TN s
| |
3 YN ! .
(@ .jl l\f’ f'/_/" - 3 | .-4 |"”_31\-
e . - \___/I '\___,/
Use pictures to add two Use a part part whole
numbers together as a part-part diagram and bar model to
‘ f . - whole diagram or as a bar. move into the abstract.
. Ensure that children
understand that additions
oleoeel” are reversible.
Ol
Use counters, cubes,
beadstrings and numicon
to add two numbers
together.
Add one 15
digit and -
two digit - E bi-jm :g “
numbers ~ 10-4=6
to 20, 10-6=4 o
including . (8+7=15
0

Start with the larger
number on a bead string
and count on.

Use Denes blocks to
highlight the importance of
ten ones equalling one ten.

Start at the larger number on
the number line and count on in
ones or in one jump to find the
answer.
Use pictures to add numbers
together as a part-part whole
diagram or as a bar.

9 ‘ 8+7=15

Place the larger number in
your head and count on the
smaller number to find your

answer.

Use part part whole
diagrams and bars to move
into the abstract.
Ensure that children
understand that additions
are reversible.




Year 2 Addition

Use numicon to
encourage
children to look
for number bonds
to 10 or doubles.

Objective | Concrete Pictorial Abstract
Add (A
three 1- IﬂDﬂ" D @
digit
numbers o e e
e Besse
Py B
= 16
FHIFH EED;I Use part part whole diagrams
and bar models to add together 316 7
JEepp————— three groups.
S——— | 7+6+3=16 )
W l:' ° 44+ 7 +6
10

Find number bonds to 10 and
add the remainder.

Children should
be encouraged to
count on from the

larger number.

?
Add a 2 1 2 3l4|5|6|7|8|9](10 ;
d|g|t 1|12 |5 1a |6 |16 17 |8 [19]20
21|22| 23| 24| 25 |26 | 27 | 28 | 29| 30
number 51| 32] 53] 54 ] 35| 36 | 57 [38)| 30|20 38 | | | | |
4142 |(43) a4 | 45 | 46 | 47 | 48| 20| 50
and ones 5152 53| 54| 55|56 | 57 |58 |59 [ 60
61|62 63| 64|65 |66 | 67 |68 |69 | 70
n |72 es|ra|7s |7 |72 |78 79|80 38 39 40 41 42 43
81|82 83| 84|85 |86 |87 |88 [83 |90
91|92 95| 94| 95 |96 | 97 |98 [ 99 |100 42 +3
- N_—\
- 38 40 43

Children should apply their
knowledge of number bonds to
add more efficiently.

They should begin to use
number bonds to reach the
nearest 10.

38+5—-43

.

Children should be able to
count on and use number
lines. They should then use
this information to explore
related facts.




Add two
2-digit
numbers
to 100

11
T

Children should
begin to group
ones together and
may begin to
exchange these
for a ten when
crossing tens
boundaries.

+2 + 21

C Y N

38 40 61

+10 +10 +1 +1 +1

38 48 58 59 60 61

Children can use a blank
numberline to count on and
should be encouraged to jump
on in multiples to 10 and then
in ones.

()
()
38+23=61 |

?

38 23

Children should continue to
use part part whole diagrams
to represent their answers.




Year 3 Addition

Objective | Concrete Pictorial Abstract
Add
num be rs Hundreds Tens Ones @
with up to teane ——ay T r
3 digits -. ﬂ"ml 2220003 |1V Jooo
_ T T it =
I/ o
- B e e
=Y L &
Fundreds Ones Model | Calculation 265
(-1} ) 8000 _I_ 164
o= 1
. ]
Model Calculation Children can draw the /
manipulatives that they 265 164

Denes blocks and place
value counters can be used
to add 3 digit numbers and
show the carrying over that

happens.

Children should begin to
write the calculation
alongside the concrete
resources so they can see
the links with the written
column method.

are/would be using. The
calculation should be shown
alongside the model to see the
connection.

Children should represent their
calculations using bar models.
Bar models should also be used
to assist children in solving a
variety of word problems.

Children should begin to use
column addition. They will
become confident at
carrying the tens digit to the
next place value column.

Children may label the
columns with hundreds, tens
and ones to ensure that the

digits are aligned in the
correct place value columns.




Year 4 addition

Objective | Concrete Pictorial Abstract
Ad d Thousands | Hundreds Tens Ones
numbers © 000 [COCOPo0Y eo 33 e oo

. 200 0000 e || =
with up to (J r— oo oo o o9, @
4 digits o | [P090/0000 $*| [%Se

/ 7 1 1
©
| Thousands | Hundreds Tens Ones @
Model Calculation

WL T JOO
i~ ||

H |

Model Calculation

Denes blocks and place
value counters can be used
to add 4 digit numbers and
show the carrying over that

happens.

Children should write the
calculation alongside the
concrete resources so they
can see the links with the
written column method.

Children can draw the
manipulatives that they
are/would be using. The

calculation should be shown
alongside the model to see the
connection.

Children should represent their
calculations using bar models.
Bar models should also be used
to assist children in solving a
variety of word problems.

[ 2138 [378 |

[ 2138 | |

| 1378 |

- 7

1378
+2148

3526
11

Children should be confident
in using column addition
including carrying tens when
necessary.

Children may label the
columns with thousands,
hundreds, tens and ones to
ensure that the digits are
aligned in the correct place
value columns.




Year 5/6 Addition

Objective | Concrete Pictorial Abstract
Add Hh [T | ™ [ H | T ks
numbers | [© 32320 32
with . — gﬁ 71 5 1
more 9}8%0 Q09 .
than 4 Model | Calculation ?
digits Model | Calculation ‘
104,528 ‘ 61,731 ‘
Children can draw the 1191413128
manipulatives that they + 6 17 3|1
Place value counters can' be are/would be using. The ; T T
used to add numbers with calculation should be shown
more than 4.digits and alongside the model to see the 1
show the carrying over that connection. Children should be confident
happens. Children should represent their in using column addition
calculations using bar models. | including carrying tens when
Bar models should also be used necessary.
to assist children in solving a Children may label the
variety of word problems. columns to ensure that the
digits are aligned in the
correct place value columns.
Add o4
numbers | @O0 [ @ @
withupto | ©O Children should represent their
3 decimal [} calculations using bar models.
places T Bar models should also be used ° 365
o00 900 0@ to assist children in solving a )
m ee variety of word problems. ? +241
Children should answer 365 241 | 6.06

[T l.L”J.

L

Children may use decimal
and plain counters on a
place value grid to help

them with carrying.

problems including money and
measure.

241

Children should use a formal

method of column addition.
(They may use Mrs

Turner’s “Santa’s Belt”




method to ensure the digits
are aligned in the correct
place value columns!)




Subtraction

-




Year 1 Subtraction

Objective | Concrete Pictorial Abstract
Subtract 7 7
one digit J .
numbers " | | | | , , / | ? Iﬁ’ |
within ten 1&( —
? 3 Fai”
\ [ 7
BN r”’f}:&a -’i}j‘-.
EEE) o
Children should represent their e = 4 |
. St 7-3=4
work with manipulatives J
‘ -' a - through diagrams and pictures.
‘ . Children may cross our drawn Use part part whole
objects to show what has been | diagrams and bar models to
iiﬁ O taken away. move subtraction into the
O‘ O abstract.
Children should use ten
frames, denes and physical
objects e.g. counters and
cubes to show how objects
can be subtracted.
Addand | _o0000000-cosee000
subtract a0 anan C oA e %]
one and ’Q il - S e @
two digit =y 00 ’ -.’;; . __// [+
numbers [ T ] ] :,H fﬁ/{r{ AVAVAVANERY .. . , .
to LERLEE LG . 15-3=12] 14-6=28
twenty. | : o ’
m® Children can cross out objects (6=
to assist in their calculations. '._4'_ ,

When subtracting one-digit
numbers that cross 10 it is
important to who that ten

ones is equal to ten.

They may also draw the
manipulatives that they have
been using to solve the problem
in a concrete way.

Children should be
encouraged to find the
number bond to ten when
partitioning the subtracted
number.

Children should use bar bar
models with one and two
bars to show subtraction
calculations.




Year 2 Subtraction

-

Tans. Onas

[
B,

Children should use
a variety of physical
objects to subtract
especially dienes
blocks.

Children should begin to use
numberlines by counting back
in tens and ones. Once
confident they may count
back in multiples of 10 and 5
to find their answer more
efficiently.

Counting on between the two
numbers can also be taught
once counting back has been
mastered.

Children may also draw the
manipulatives that they have
been using to solve the
calculation in a concrete
method.

Objective | Concrete Pictorial Abstract

Subtract 37 45 55 65 65

1 and 2 N[z 415 w:, 17 (18 (19 |20 1-1-1-1-1-1-1 -10 -10 -

A 212225 |24] 28|26 | 27 | 28 | 29|30 ? ‘

dlglt 51|52 | 33| 34| 38| 36 | 37 [38)] 39 40 28

numbers 41|42 [43)| 44| 45 | 26 | 47 | 48 | 40 |50 +2 + 30 +5
51|52 |53 |54] 55|56 | 57 |58 | 59 |60

tO 100 61|62 |63 |6a|65|66 |67 |68 (69|70 {v_ _-V— -\ .
7| 72|78 7|75 76|77 | 78] 79|80 28 30 B0 65
B1|82|83|84|85|86|67|88|89|90
a1 |02 |93 | 94| 9| 96 | o7 | o8 | 09 |100 ? @

A

| 65-28=37 |

Children should use bar
models and part part whole
diagrams. Bar models should
be shown using one and two
bars.




Year 3 Subtraction

Pupils should use
dienes blocks as a
familiar strategy from
year 2. They may also
use place value
counters. Using the
counters and dienes is
important when
children begin to
exchange between
digits.

Pupils may begin the year
continuing to use
numberlines if they choose
to do so. They should then
begin to represent their
concrete methods
pictorially.

Pupils should show the
calculation they are
carrying out next to the
model.

Objective | Concrete Pictorial Abstract
Subtract el o 37 45 32 !
numbers | W Il |7 4111110 10 @ 435
with up | | BNl — 273
to3 Hitk rne L c:,'}" 262
TINAE @ C

Hundreds Tens Ones . . T {I} g{

oﬂﬂT e 0089 | =
\Wooozz
BEBTT Model | Calculation 273 2
Model Calculation 435
|
BEE R

Pupils should continue to
represent their answer using
part part whole diagrams.
They should also be familiar
with both forms of
subtraction bar models.




Year 4 Subtraction

Objective | Concrete Pictorial Abstract
Subtract — —
numbers | (RN [MEE]| (14 |27 QW mEE @
i BHE BHE
to4 -?=ll '?=ll
digts. ) ()
[ Thousands | Mundreds | Tens |  Ores [ Thousands | Mundreds | Tens | Ones | 21
copo/ece 77 [002@ oezgclece 770009 :
X 202
losse losse ASDT =y
200 20D
# 2 —2735 .
1622
Model Calculation Model Calculation
Pupils should continue to

Pupils should continue
to use dienes blocks
and place value
counters to physically
carry out calculations.
Children should have
the independence to
choose the strategy
that they prefer. They
should write the
calculation they are
performing next to the
model.

Pupils should draw their
use of manipulatives in
their book to help them
complete their
calculations. They should
have choice in the method
that they are using. The
calculation should be
written next to the model
for all questions.

represent their answer using
part part whole diagrams.
They should also be familiar
with both forms of
subtraction bar models.




Year 5/6 Subtraction

0 o
\| eo®

Pupils should begin by
using place value
counters and counters
to complete their
calculations. They
should write the
calculation that they
are performing next to
the model.

::l +:;o )
e
[ ]

Pupils should draw their
use of manipulatives in
their book to help them
complete their
calculations. The
calculation should be
written next to the model
for all questions.

Objective | Concrete Pictorial Abstract
Subtract 234362
numbers o ;"‘/I ENEN I ENERE
EREZA 00C oz oze olooc 182,
with oeis o0  Beee™eegess™ —
b Ogg? 0 227 aggs )
more % [
than 4 | 204,382 ]
digits. | —p— . .
Model | Calculation Model | Calculation ?
Pupils should continue | Pupils should draw their e[z | 2
to use place value use of manipulatives in Talzl=slola
counters to physically | their book to help them . ale |
carry out calculations. | complete their
They should write the | calculations. The Pupils should continue to
calculation they are calculation should be represent their answer using
performing next to the | written next to the model part part whole diagrams.
model. for all questions. They should also be familiar
with both forms of
subtraction bar models.
Subtract [ o= o] ow [ twwwm 543
. 0000 »» =+ 000 [ o= O] towe [ e h L
with up o i 8000000000 SEE
to3 38°¢ S
decimal Bie @
[ ] = 543
places 00 |

Buz [ 27 |,
—2.7
2.73

Pupils should continue to
represent their answer using
part part whole diagrams.
They should also be familiar
with both forms of
subtraction bar models.
Careful attention should be
paid to the lining up of the
decimal points.




Multiplication




Year 1/2 Multiplication

(Pupils in year 2 are required to learn the 2, 5 and 10 times tables. They should be able to spot
patterns, count forwards and backwards and make links between the times tables)

Children should have a
choice of different
manipulatives to solve
a problem. They
should be able to use
counters to create
arrays of the problem.

Objective | Concrete Pictorial Abstract

Solve 1 5+5+5+5=20

step = e

oroblems OO 4x5=20

using Children may make S5x4=20

multiplic ) repeated jumps on a

ation numberline. They may also | Children may need to carry
m draw the manipulatives out repeated addition or they

e.g. One that they would use and can use their times table

bag holds should be able to draw knowledge to solve problems.

5 apples. L YN YN YN | arrays to help them solve a

How problem.

many o000 ®

apples do 00000

4 bogs 00000

hold? 00 0®




Year 3

Pupils should learn and understand their 3,4 and 8 times tables. They should be able to count in
multiples, forwards and backwards and look for patterns between the times tables. They should also
be able to show links between the different times tables and use arrays to show what the
calculations look like.

Children should use a
variety of
manipulatives to help
them multiply. They
should be able to make
choices about their
preferred method.

then move on to using the
“grid method” to assist
them with their
multiplication. Children
should draw the
calculation next to the
method to being to make
links with the abstract
concept

Objective | Concrete Pictorial Abstract
Multlply 'Grid Mud fiplico o’ 2 3
Zdlglt ;EL% T T U Z/D \_3 wltlo H T o
numbers LAl X 201 3 3 4 I
by 1 digit — INROEE .
UTD 2 5% 4
numbers % = Ll"l I vr]e Fo1os 0 (5%30)
s 1 2 1 7 (o}
23 x &
0000000
0000000 Children can draw the Children should begin by
000000 manipulatives they would using a grid to draw the two
- gggg use to solve the problem to calculations that they are
e bl help them. They should doing fully by using the

expanded column menthod.

They should then condense

this to complete the whole
calculation in one line.




Year 4

By the end of the year children should be able to recite and understand all of the multiplications to

12 x 12. They should be able to create links between the different tables and count forwards and
backwards in multiples.

Objective | Concrete Pictorial Abstract

Multiply

3-digit Bl

Mondreds | Tens

numbers .. .. — H T ©
by 1-digit | [ = | K v ‘ 2 4 5
numbers .. .. = — ‘ ; .
e E =
9 8 0

1) 12

oo

g° Children should be

encouraged to use column

Children should be Children may draw the multiplication. Some children
able to use a variety of manipulatives that they may begin by using expanded
manipulatives to solve | would use. Some may also | column method (as in year 3)

a multiplication wish to use grid method to | but all children should be able
calculation. They understand the concept to use the above column
should be able to more clearly/ method by the end of the
choose their preferred year.

method.




Year 5

Children should use
dienes blocks and
place value counters to
solve multiplication
guestions. They should
then be able to make
choices about the
method they would
like to use. They
should write the
calcualtion next to
their concrete work.

manipulatives that they
would have use to solve
the calculatinon. They may
also use grid metod to
develop their
understanding of the
multiplciation. The
calcuation should be
written next to the grid
method to reinforce this
link.

Objective | Concrete Pictorial Abstract
Multiply ~ § - ————
adigit | S 8888°C 8¢ | ° 8888°° 883
M. o 8288 939 Th  H | T|O
numbers s &agg , 338 o ~§38200 (999
by 1-digit | o 2838 888 sl . 11826
numbers X 3
Children should use Children may draw the P I
place value counters to manipulatives that they
2 1
help them complete would use. Some may also
multiplication wish to use grid method to
calculations. understand the concept Children should be
more clearly. encouraged to use column
multiplication. Some children
may begin by using expanded
column method (as in year 3)
but all children should be able
to use the above column
method by the end of the
year.
Multiply
2-digit x | 20 2 H T o
numbers 30 [600| 60 22
by 2-digit . 3 1
numbers. 1120 2
2 2
Children may draw the i e
5] 8 2

Children should be able to use
column method by the end of
year 5. Particular care should
be taken to make sure that
pupils are aware of common
mistakes and and are able to
check their answer carefully.




Multiply
3-digit
numbers
by 2-digit
numbers

0000000
000 0000
000 0000
000000
Q000000

9000 0000000
Childen should use the
area model to multiply
3 by 2 digit numbers.
Place value counters
are more efficinet to
use and children
should be encouraged
to use these. Children
should write the
calculation next to the
manipulativse that
they have used.

0000
0 0000
00000

X 200 30 4
30 6,000 | 900 120
2 400 60 8

The grid method links well
to the area model and can
be used for children to
continue to explore the

method for multiplication.

Children should continue
to write the formal
multiplication for the
calculation that they have
completed.

2 3| 4
® 3| 2
4 & | 8
70,0120

By the end of year 5 pupils
should be able to use column
multiplcation to sovle
calculations.




Year 6

Objective | Concrete Pictorial Abstract
Multiply
4-digit TTh Th
numbers 5
by 2-digit
numbers. "

2 1

2 5
5 4




Division




Year1/2

&b
aé

ERHHHE

Children solve
problems by grouping
and counting the
number of groups.
Children should be
encouraged to count in
multiples and make
links with repeated

subtractions.

Children should be able to
draw the concrete
resources that they have or
would use. They should
also be able to use a bar
model to show the sharing
that they are carrying out.

Objective | Concrete Pictorial Abstract
Solve 1- 20
step SONEONEONAONAON . 20+-5=4
| | I i I ]
problems %Y %° %° % %* ololo]2 |2
using
multiplic L | 1 children d g
ation Y NN N n year 1 children do not nee
(sharing) . . . . . "\f_:/'l l"\f_f/'”’\f_f/'l l'-\_j/'”'-\f_:/ to record a division formally
'. . . . . Children should be able to | Put the division symbol
. . . . . draw the concrete should by introduced to
resources that they have or | childrenin year 2.
. . . . . would use. They should
also be able to use a bar
Children can solve model to show the sharing
problems by sharing that they are carrying out.
physical objects into
equal groups.
Solvel | @00®O 20+5=4
roblems e
Esing %ﬁﬁﬁ% In year 1 children do not need
division = e 20 to record a division formally
(grouping i but the division symbol
) s lalolalos should by introduced to

children in year 2.




Divide 2
digits by
1 digit
(sharing
with no
exchange

)

Tens Ones |
00 0000
00 0000
B

di =
When dividing larger
numbers children may
use manipulatives that
allow them to parition
into tens and ones e.g.
straws, dienes blocks
and place value
counters.

Children should try to
represent their
manipulations with a

part part whole model.

1=

Tens Onas |
Q0 0000
Q0 0000

Children should be able to
draw the manipulatives
that they may use and

should be able to use a bar

model to help them solve
problem questions
involving divisions.

Part- whole models can
provide should with a clear
written method that matches
their concrete representaion.




Year 3

numbers with
remainders, children
can use dienes blocks
and place value
counters to excahnge
one ten for ten ones.
Equipment outside the
place value grid will
highlight remainders.
They should be taught
how to use
manipulatives for
sharing and grouping.

Model Calculation

Children may use
numberlines to develop
their skills. They may also
bar model their answers or
draw the manipulatives
that they would use.
Children should draw the
model and write the
calculation next to it to
make links between the
two.

Objective | Concrete Pictorial Abstract
Divide 2 ==
digits by - [ - 53
1 digit - . \
(with 3
remainde $058388 1313113 (13 |1 p >

000
I’S) 000

000

000

(2=5:-2r2
Model Calculation
LLIGTTEi T rrrrryTny
When dividing




Year 4- Division

Objective

Concrete

Pictorial

Abstract

Divide 3
digits by
1 digit

Calculation

| Hundmds

X1
eoee

Hundrads:

000
©OCO

Children should be
taught to use
manipulatives to group
and to share. Place
value counters or plain
counters can be used
on a place value grid to
support this
understanding. Any
models used should
then have the
calculation written
next to them.

844

Model Calculation

Children can use bar
models and part whole
diagrams to calculate in a
pictorial way. They can also
draw the manipulatives
that they would use.

Children should continue to
use the bus stop method that
they learnt in year 3.




Year 5 division

Model Calculation

Place value counters
can be used on a place
value grid to supprot
children.

Model Calculation

Children can draw the

manipulative that they

would use to help their
understanding.

Objective | Concrete Pictorial Abstract
Divide a - . -
4 digit = T -
CIHEMESICTY)

number | @©|@9 00 @O 0—00) 212 1s e
by a1l ©9 ©0 0—©00 ©0|0—©00 00 | e
digit ©o—00 @9 ©0 2 | 8|5 |13 |12
number. ) ©0

@9

I Children should be

encouraged to move away

from pictorial and concrete
methods when diving large
numbers with multiple
exchanges.




Year 6 Division

previously taught
work.

Objective | Concrete Pictorial Abstract

Divide Pupils should be Pupils should be

multi encouraged to use an encouraged to use an o316 : E :£=1£

digits by | abstract method for abstract method for this. 1 2[435 2 0 123 -3

2-digits dividing multiple digits. | They may be reminded of -3 6|0 15‘ :g:j
They may be reminded | pictorial methods when 7] 2] g 2x6=72
of concrete methods revising previously taught - re il
when revising work. = 12 z:;—-?f-r

Pupils should be taught long
division. Answers may be left
as remainders. Children
should be reminded that this
is not the same as a decimal.




