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This policy has been largely adapted from the White Rose Hub Calculation Policy. Itis
a working document and will be revised and amended as necessary.
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Introduction

It is important that there is an emphasis on teaching mental calculation strategies. We
recognise that informal written recordings are of significant importance, should take
place regularly and are an important part of learning and understanding. More formal
written methods should follow only when the child is able to use a wide range of mental
calculation strategies.

This policy demonstrates the concrete, pictorial and abstract calculation approaches for
each strand of the Mathematics National Curriculum. It illustrates the large variety of
methods taught and the relevant year groups in which they are predominantly covered.
However, teachers use their professional judgement as to the appropriateness of each
method for their own children and may cover Year 2 calculation strategies in Year 1
and vice versa. Additionally, EYFS teachers will introduce many of the concrete
approaches in Reception.

We use an approach in FRIS based upon the concrete-pictorial-abstract cycle of
learning which begins early in EYFS. Counting is also a fundamental part of every day.
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1) Stable Order
Principle

Numbers are always said
in the same order.

1,244.85,678910...

5) Abstraction Principle

We can count different sets
within the same set.

How many objects? How many blue objects?|
How many balls? How many blue balls?

object

We always
number for one

2) 1:1 i 3) Cardinality
Correspondence Principle
Principle The last number we

count onci

2 4

4 5

say tells us how many

There are 5 in the set

- —
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4) Invariance of Number
Principle

How objects are arranged
doesn't affect how many
there are.

Which line has more?

10 Principles of

Counting

6) Order Irrelevance
Principle
We can count a set in any order,
starting anywhere.

-l'l?ii-l

Let's make this bear number 1.

7) Conservation of
Number Principle

Once counted, the total never
changes, even if objects are
covered up or re‘lrmnged

/nm
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8) Subitising

Sometimes

'see’ small quantities. This is perceptual subitising. Later, we
use this to recognise larger numbers. We see, for example, 3
and 2 making 5 in total. This is conceptual subitising.

we don't need to count. Our brains learn to just

e T L e e L LY

® Move items into a line
® Move items to side once counted
® Count from left to right
® Count from top to bottom

..
‘ll
"
"'w

9) Counting
Larger Sets

® Cross items off

‘10) Counting
‘Backwards

2
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Concrete

Abstract

Knows that a group of
things change in
quantity when
something is added.

Find the total number
of items in two groups
by counting all of them.
Compare quantities
up to 10 in different
contexts,
recognising when
one quantity is
greater than, less
than or the same as
the other quantity.
ELG
In practical activities
and discussion,
beginning to use the
vocabulary involved in
adding.

Using quantities and
objects, they add two
single digit numbers
and count on to find the
answer.

vge

Use toys and general classroom resources for
children to physically manipulate,
group/regroup.

etc.

visual supports such as ten
frames, part part whole and
addition mats, with the
physical objects and
resources that can be

Have a deep understanding of
number to 10, including the
composition of each number.

ELG

manipulated.

o

5.

Use specific maths
resources such as

counters, snap
cubes, Numicon

Pictorial
(L) PTT
ks
: Q006 O
5 e
Two groups of
o dand . :
‘ pictures so children
oy w4 are able to count the
see @
: total.
& &5. a a&
3 2
N
\ & J
5 Bar model using
N visuals, pictures/icons
pd ol vy or colours.
¢ ¢ ¢ ¢
| i |
] u |
se visual supports
olojele]e o
solele such as ten frames,
part part whole and
) addition mats with
OI0) pictures/icons.
W
¢TI A Y L
%] LI &G @ “‘

é.;.r.«_.« omu-r.n‘-_,,.; -'_T- _____
555: :} :‘:,.'. &3 (é?é.) (&)

A focus on symbols
and numbers to
form a calculation.

542=7

b I ) o

1

No expectation for children to be able to
record a number sentence/addition
calculation.
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Objective & Strategy Concrete Pictorial Abstract

Combining two 3

parts to make a ‘i * !'me 4+3=7 __[1—_|

whole: part- whole -*ﬂh\\ii -_

miodel Use part part whole model. A _’
Use cubes to add two num- . ' Use pictures to Use the part-part
bers togather as a group or .._.[.. add two num- 1D: 5 + 4 wheole diagram as
in & bar. T e beers together shown above to move

a5 a group or in into the abstract.
T e
Starting at the big- 12+5=17 5+12=17

ger number and

} i /-:F._ k It i i i k
T T L L T T T ¥ L] T

i "M I 13 14 15 6 T 1@ 18 an

Place the larger number in your head and

counting on Start wn'h the larger number on the bead + the number on the number count on the lern rto find your
Start larger aNSWEr.
string and then count on to the smaller num- | |ine and count on in ones or in one jump to
ber 1 by 1 to find the answer. find the answer.
Regrouping to make | FiEEG_—_Gc: " 6+5=11 74+8=11
° w——
Thiz is an essential skiil for If | am at seven, how many more do | need to
cofumn mddition latar. 5!3" with the Use pictures or a number line. Regroup or make 10. How many more do | add on now?
bigzer number Regroup
et partition the smaller number using the part
part whole model to make 10
smaller mumber
to make 10. 9+5 _E -
Use ten frames. f{1[4) -

e —
T N 1o il 18 16 af 18 e

Represent & use
number bonds and
related subtraction
facts within 20

2 more than 5.

Emphizsis shm ‘un the language
‘1 move than 5 is equal to 5.°
2 move than 5is 7.’

‘8 is 3 more than 5.°
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Objective & Concrete Pictorial Abstract
Strategy

Adding multiples of 50= 30 = 20 B RE oo - 1 l20+30=50
ten | mmltHE b

. I l Al EH Hol . || [70=50+20

L o i 1 1
| —— ———
Al + B banp - Eane 4{]+D =Eﬂ
3+ 5D =

Model using dienes and strings Use representations for base ten.

Use known number

=

Children ex- 1=18 iB—1=
facts / plare ways of E:_l:l |:|+ ! l—l
part part whole ZO making nurm- |:| I+-|:|=1E 16 |:|=1
\% bers within 20 []+[ ]=20 20-[ ]=[]
- ]+ =20 20-[ |=[]
Using known facts I:ID|:| + EII:I|:| I:ID|:| I:IEF e = 3+4=7
) i“ + “I — ”Hm leads to
¥ B EE .EE _—@E W +a0=70
mE EE  @@Em
mm feads to
Children draw representations of H,T and O 300 + 400 = 700

Bar model

QQ0 eeee

3+4=7

mumny

7+3=10

n | %
>

23+25=48
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Objective & Concrete Pictorial Abstract
Strategy
Add a two digit S + 17 +5=22
[::E.:,L'[—"L 17 +5=22 u:aepart 17+5=22
number and ones DCOCo \\
Use ten frame to
% make ‘magic ten and number Explore related facts
H§*== line to 17+5=22
| A&+ . 5+17=22
Children explore the pattern. @ y117os 22
17+5=22 } t i 17 5
16 20 23 |22—5=17
I7+5=32 .
- _ 27 +10=37
Add a 2 digit num - 27 + 30
ber and tens '| 10 +10 +]10 27+ 20=47
] F 27 +0=57
i /
25+10 =35 | L I |
I I I I
Explore that the ones digit does not change \ g? 37 47 57
Add two 2-digit / 25 +4
numbers // ag Opg | «20 45 o L] =i af ED+L 1‘.4,3_'_
Og - o S =, hof
ot 7 e 20 +40 =60
K008 USINE QIENEs | IECEe Yalue CouNTars use number line and bridge ten using part 5+7 =12
and numicon wihale if necessary. 60+12=72
Add three 1-digit 4+ 7 +6)= [10/+[7]
numbers + + ’ =

.” Yy 95

Combine to make 10 first if possible, or

bridge 10 then add third digit

Regroup and draw representation.

W+¢i15

Combine the two numbers that make,
bridge ten then add on the third.

February 2023
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Objectives
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Concrete

Pictorial

Abstract

Knows that a group of
things change in
quantity when
something is taken
away

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

In practical activities
and discussion,
beginning to use the
vocabulary involved
in subtracting.

Using quantities and
objects, they subtract
two single digit
numbers and count
back to find the
answer.

Automatically
recall number
bonds
including
subtraction
factsto 5

Use toys and general classroom resources for children to
physically manipulate, group/regroup.
‘ake away'

4 — D
; 2 cubes /
Jare lelt
§ cubes

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

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

LT T T IXIXIXIX] e

e

A focus on symbols
and numbers to form
a calculation.

? * No expectation for children to be
able to record a number
Use visual supports such as ten frames, part| sentence/addition calculation.

Use visual supports such as ten frames, part part whole
ELG and subtraction mats, with the physical objects and

resources that can be manipulated.

part whole and bar model with pictures/icons.
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m 7 'Seven le 3 mare than four
O 4

‘T e 2 weors cider than my

sister
5Pk

rrts

r
Lay ohjects to represent bar model.

e
———t—t——————t——
0 1 2 % 4 5 6 7K % WWMNQ

Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters | cubes etc ; " y , i
. X FATEEF AN Fa
Ones. to show how objects can be taken away. TAVWAVA ) ?_4 _ 3
o0 o RAA A
_ A= ¢ "'L_' '-.J o f r
F—4=2 e, "/"
td b 15—3: 16—9=7
]
A—_3 =73 ' Cross out drawn objects to show what has
been taken away.
Counting back Put 13 in your head, count back 4. What number
1A A — are you at?
AN IL5-3= o
O B e e e e B
Move objects away from the group, o * 2 3 4 B & T B # 10
counting backwards.
Mowe the beads
along the bead Count back in ones using a number line.
“ ~ string as you count
ppwweeews ®  backwards.
Find the Compare objects and amounts Hannah has12 sweets and her sister has 5. How
Count on using & number line to find the many more doas Hannah have than her sister.?
Difference difference.

February 2023
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Objective &

Strategy

Concrete

Pictorial

Abstract

Represent and use
number bonds and
related subtraction
facts within 20

v Link to addition. Use
l"*‘ T PP model to model

E{ the inverse.

Move to using numbers within
the part whole model.

|
Fart Part Whale
If 10 is the whole and & is one of the arts,
miodel
what s the other part?
Yo 000 A
10—6=4 Use pictorial representations to show the part.
Make 10 14—9 13—7 16—8
i3-7F=[8] -
m “ ‘ ) [ How many do we take off first to get to
. - e R e R -
. =1 = |8 i I — 102 How many left to take off?
E L LA I_ .. Jump back 3 first, then another 4. Use ten
as the stopping point.
Make 14 on the ten frame. Take 4 away
to make ten, then take one more away so
that you have taken 5.
Bar model

GOHOOC
00 0o

5—2=3

TR

10=8+2
10=2+8
10—2=8
10—8=2

February 2023
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ing the hundreds.

34—28

Use 3 bead bar or bead strings to model
counting to next ten and the rest.

Use a number line to count on to next ten
and then the rest.

Objective & Strategy Concrete Pictorial Abstract
Regroup a ten into
e i
ten ones " * ¥, - )
d r = == - e P
f S 20—4 =16
=20 — =1 —

Use a PV chart to show how to change a

ten into ten ones, use the term ‘take and

make’
Partitioning to sub- 34—13=71 [ e | eem Children draw representations of Dienes and

TR =

tract without re- — Ve cross off.
Erouping. 43—21=22
Friendly numbars” — _:' D ﬁ

Use Dienes to — u

show how to par-

tition the number

when subtracting s

without regroup- —— 43— 21=22

: rracy=pE

ing.
Make ten strategy

d [— R —
Progreszion should be x4 = i -
crossing one tan, crossing D —— i g w ) 0 93—76=17
=] 28 =N iy oounting on o ind diffenenoe

more thon ona tan, cross-

Children may use the empty
number line method to subtract the
tens followed by the ones.

February 2023
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Objectives Concrete Pictorial Abstract
Automatically 141= T+7=
recall some What is double 47 1 242= 848=
double facts : ‘

i 343= 9+9=
ELG 1 ‘ ‘ 2 4t4=  |10410=
Counting and other 28 | 6+6= 12+12=
maths resources ol |
for children to P -1 4 Addition calculations to model
make 2 equal ‘I ll adding two equal groups.
groups. —

Physical and real
life examples

that encourage

children to see concept
of doublingas adding
two equal groups.

Pictures and icons that encourage
children to see concept of doubling as
adding two equal groups.

February 2023
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Objective &

Strategy

Concrete

Pictorial

Abstract

Repeated addition

5 .+ 3

sgesies

Use different objects to add
equal groups

eve
‘ 3 * < B

Use pictorial including number lines to solve

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

3+3+3+3+3
®e) (® 0)-15
- @
® L ] ® - & -
L J -] ®
-~ - - -~ -
’ - - » v ~

write addition sentences to describe objects
and pictures.

$E4F

2+2+2+2+2=10

Understanding ar-
rays

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

Draw representations of arrays to show under-
standine . e )
- » '. : .]- v;-l
._i _1 a ? q - |
@ ( ¢ .

-/ (%

o4

3x2=6
2x5=10

Children may be introduced
to the x symbol by the end
of Y1 but will not use it in
formal calculations.

Vocab — ‘times’ rather than
‘multiplied by’
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Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV Drraw pictures and representations o Partition a number and then double

Counters.

m iR o
/ L'l
BEE pEE
Gl =

Lillill =

40+ 12=52

show how to double numbers

each part before recombining it back
together.

16
7\
10 3]
I X2 x2

20 + 12

32

Counting in multi-
ples of 2, 3, 4, 5, 10
from O

[repeated addition)

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

| —— ——— -]

54+5+5+5+5+5+5+5=40

B

L (T[T

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

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

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

4 x 3 =
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Objective &

Strategy

Concrete

Pictorial

Abstract

Multiplication is
commutative

Vocab used is
‘times’ rather
than
‘multiplied
by’

Create arrays using counters and cu-
bes and

represent different equations and that, as
multiplication is commutative, the order of
the muitiplication does not the answer.

Use representations of arrays to show different
calculations and explore commutativity.

12=3x4
12=4x3

Use an array to wnte
multiplication sentences and
reinforce repeated adddon

00000
00000
0000

5+5+5=15
3+3+3+3+3=15
5x3=15
3Ix5=15

Using the Inverse

This should be
taught alongside
division, so pupils
learn how they
work alongside
each other.

2x4=8

4x2 =8

8=2=4

8=-4=2

8=2x4

8=4x2

2=8=4

4=8=2

Show all 8 related fact family sentences.
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objects.

Sharing a quantity of
objects.

Explore and represent
patterns including how
quantities can be
distributed equally.

ELG

vdy l'|l

food or shapes in half.

Children have the opportunity to physically cut objects,

Objectives Concrete Pictorial Abstract
Solve problems including Sl — 58 s
halving and sharing. il w I ' - q
G RN ik
Halving a whole, Y -‘w; 5 i‘ 5 L1 iy
halving a quantity of f * 2 Sivs 10

Pictures and icons that encourage children to see
concept of halving in relation to subitising, addition
and subtraction knowledge. i.e. Knowing 4 is made
of 2 groups of 2, so half of 4 is 2.

oo olo Gocio %°%%e %, *

Bar model with pictures or icons to support
understanding of finding 2 equal parts of a
number, to further understand how two halves
make a whole

Pictures for children to create and visualise 3 or more|

February 2023
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Objective & Concrete Pictorial Abstract
Strategy
Division as sharing children use pictures or shapes to share quanti- .
o 12 shared between 3 is
use Gors & & &P .
modelling

1 have 10 cubes, can you share them equally in
2 groups?

$$

8 Shiareu vELwWEE £ 15 4

~BE®

12 shared between 35 4

$$
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Objective & Concrete Pictorial Abstract
Strategy
Diivision as sharing children use pictures or shapes to share guanti- 12 . 3 _ 4

10

IETRE T
$E 3

Children use bar modelling to show and support

understanding.
| hawve 10 cubes, can you share them equally in
2 Eroups?

Ill‘lil ill|l-|
12=-4=3
Diivision as grouping Divide quantities into equal groups. Use mnumber lines for grouping 2E=T7=4
=% +3 +1 +]
Use cubes, counters, objects or place value AT P
- . Pl W i
counters to akd understanding. . . .
BE12FAEET AN 012 Divide 28 into 7 groups. HOW mMarny are in

. . . each group?
L ]

Think of v wan :|:1:|2w|:|||:=]. J;IIﬁl. wnd the num-
ber of growps you are dividing by and work out
. | ‘ how many would be within each group.

~
i

AR R BN SR EAE 'Ill‘llll'll'llll‘!'"

£ H E] = x
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