Eton Wick C of E First School

Calculation Policy

This policy supports the White Rose maginegrammeused throughout the school.
Progression within each area of calculation is in line with the programme of study in the 2014 National Curriculum.

This calculation policy should be used to support children to develop a deep understanding of number and calculat
This policy has beetesigned to teach children thugh the use of concrete, pictorial and abstract representations.

Concrete representatianl  LJdzLJAf A& FANRGO AYUNRRdJzOSR (02 'y ARSIE 2
2y Q O2YLRYSy( amisafaindhtisn fdr coecepdud Onileistanding.

Pictorial representatioq ! LJdzLJAf KIF & &adzFFAOASYy(feé dzyRSNRU22R (UKS
them to representation, such as a diagram or picture of the problem.

Abstract represetationt a pupil is now capable of representing problems by using mathematical notation, for
example 12 x 2 = 24,

It is important that conceptual understanding, supported by the use of representation, is secure for all procedures.
Reinforcement is achievday going back and forth between these representations.



Objective, Strategy Concrete Pictorial Abstract

Comparing Objects, LHEOUEEGIARERSARENS ﬁ [N

groups of objects Use of balancing scales using numicon to 1 q L}
show equivalence, < > i | | |
m’ (]

Comparing multiple objects ll

Use of concrete materials eg. Compare
bears, jewels, cubes etc to create groups of =

different sizes to compare

Use variation with missing boxes and missing

Using <> and =

Use a multilink staircase

symbols.
in two colours () () C) Q00 _

w 3(0) 4 4 > ]
4 =z P 202 [J< 6

Finding one One more/less sentences — example one:

1 1 1 1 1 1

more more more more more more

more, finding 1 more than 3 is

et NN NN
| [ [ [ | [ | 1 less than 2 is
0 1 2 3 4 5 6
1 1 1 1 1 1 1 more than is 1
less less less less less less

1 less than is1

+ NOILIdAdVv




Objective, Strategy Concrete Pictorial Abstract

Adding 1 gives 1
more

First Then Now

_<
=

6+1=7

g First Then Now s .1
..|... '.'...|. ooeee
3 +1 4 ® @ (0] |
@

Augmentation —

Use FIRST, THEN, NOW and range of Now
Increasing an practical situations for showing augmen- LILIeIO 4 +3 7
; [HidA v
moun .
amount tation - .I 443=7
E.g. first there were three children on
carpet then 2 more came. Now there are
5 children on the carpet.
e g e el e Children should work with doubled sided 7+0=7
within 10 counters and ten frame. ! O ! @ @0 ;:?:; 6+1=7
Start with 7 red, turn one over, tell me the @@ 9O 0O ey 5422
) , . . . +2=7
e o | [®
. Completerfor 4 + 3 - 7
Turn one more over. What is the ‘story’? I 5';',?:"1‘5" :
.l e .I 3+4=7
Continue.
2+5=7
1+6=7

Complete this for stories of all numbers up to
10. 0+7=7

+ NOILIdAdVv




Objective & Strategy

Combining two
parts to make a

whole: part- whole

model

Concrete

Use part part
whole model.

Use cubes to
add two num-

bers together

as agroup or
in abar.

Pictorial

i $$€ pictures to

add two num-
berst h
@eeee ..:..

Abstract

4+3=7 -

10=6+4

Use the part-part
whole diagram as
shown above to move
into the abstract.

Regrouping to make
10.

This is an essential skill for

column addition later.

2 more than 5.

6+5=11

Start at the larger number on the number

line and count on in ones or in one jump to
find the answer.

[ > S—

3 4+ 9 =

7+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?

Represent & use
number bonds and
related subtraction
facts within 20

Start with the big-
ger number and
use the smaller
number to make
10.

Use ten frame

Use pictures or a number line. Regroup or
partition the smaller number using the part
part whole model to make 10.

9+5=14
mmD A

0 1 2 9 4 85 6 7 8 900 M R2NDNAIS WY WD

+4

NN Y N Y

| W W W W
SSS®® X X X X
“ D = \ Cirmwe @ mwverem Hts

=S S P s |

S5 4+ 2 =

Emphasis should be on tj: language ‘1
Ito 6.

more than 5 is eq

2more than 5is 7.’

‘8is 3 more than 5.”

+ NOILIddY



Objective & Strategy

Concrete

Adding multiples of

ten

Pictorial

Abstract

Use known number
facts

Using known facts

50=30+20 -
. ' . __tens and tens |20 +30=50
' l ' ' makes____tens 70=50+20
R —_— .
40 + 0 =60
Model using dienes and bead strings Use representations for base ten. 0+30=50
u‘ Children ex- D
plore ways of ::1 D +1=16 16 -1= D
ZO / making num- D
\ | bers within 20 D+D=20 20_D=D 1+0]=16 16 -[=1
[ J+[ ]=20 20-[ |=[]
¥ = % 3+44=7
Leads to
1L+ 1= T
30+40=70
EE L EE -—@n
o mm oono Leads to 300 + 400 + 700
mm

Children draw representations of H,T and O

‘3 things and 4 things is always 7 things’

Bar model

8 |

00 Gty G 54D 5 O 5 O

30

14 16

3+45=8

14 +16 =30

_<
N

+ NOILIAdVv



Objective & Strategy

Add a two digit
number and ones

Add a 2 digit num-
ber and tens

Add two 2-digit
numbers without
bridging.

Concrete Pictorial Abstract
DQUQU Usepartpart 17 + e =22 |17+5=22 22
0000 17+5=22 whole and 19 _
qupﬂ Use ten frame to number line 9 9 .
DL L0 make ‘magic ten to model. Explore related facts
Pﬁ_ 17 +5=22 22=17+5

20 5+17=22 22=5+17
Children explore the pattern.
22—17 =5 17=22-5
1es=2 /m 22—5=17 5=22- 17
27 +5=32 1 7 20 2 2
27 +10=37
25+30=55
Op 27 +20=47
"o +10 +10 m 27+ 0= 57
" 25 35 45 55
i o+ 30 = 67
25+ 10=35
Explore that the ones digit does not change
Model using dienes, place value counters
and numicon +20 - or 0 oo 25 + 47
| P e Wi "
Dienes and part-part-whole madel: 47 67 72 47 67 70 T2 20+5 40+ 7
45 + 23 = &8
gE i 20 +40 = 60
H Use number line and bridge ten using part
H + =
&} whole if necessary. >+7 =12
60+ 12=72

oaodo
Ooo
OO
(ISNNEENENE]
O
OO
EssEEEnEnE]
oooog
[n/mn]

Y2
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Objective & Strategy

Add any two 2-digit
numbers

Add three 1-digit
numbers

Adding two num-
bers that bridge 10.

Concrete

Dienes and part-part-whole model:
26 + 37 - 63

TITTTITTY

Pictorial

26+30+7

+ 30 +7

26 56 60 63

Abstract

24 +38= 29 + =51

38+24= +22=51

Combine to make magic 10 first where
relevant, or bridge 10 then add third

Use language of fist, then, then, now

Pictorial:
First Then Then Now
I

L IPIRIPIR] | myrrimgmi rm
lpielal | ) I PIP1010180) l

10
Use part part % E !
whole to show /\
magic ten 2+3+8
10+3=13

4x 7 +6)= [10+[7]
10
= [17]

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

@e O

—

o0 [@\@] [0

A

Tagic

O
Olo|o|0|o

@O

Use double sided counters and ten frames.
Move counters to fill the ten frame and
make Magic 10

+3 +2
S T
7 10 12
+5

Show on a number line how 5 is portioned into
adding three, then adding 2.

+ 5
\

+ NOILIddY



Objective &Strategy Concrete Pictorial Abstract

Column .Addltmn—no T 0 N?Odd using Children move to drawing the counters using
regrouping s |mems  DieNes ornu- atens and one frame.

micon

[==sasssssalyl [ L] ]

3-digit numbers
. Add together the ones first, then the + 1 3 1

tens.
® ® | 3 7 9 Add the ones first, then the tens, then
© | | Calculations the hundreds.
QOO0 000® 4"
21
0 |000ee ‘-

Move to using place value counters

| A §
Column Addition with m Children can draw a representation of the Use expanded method ONLYWHEN NEEDED

LU 39 E E % grid to further support their understanding, 20 + 5
carrying the ten underneath the line 40 + 8
s
5 - %

60 + 13 =73
Exchange ten ones for a ten. Model

~ B &

Use language of
exchange or regroup Start by partitioning

the numbers before

to describe carrying

using numicon and pv counters.

5
formal column to _|_ 8

show the exchange. ——

[ 146

+ NOILIdAaVv




Objective & Strategy Concrete

Add numbers with up to Children continue to use dienes or pv
counters to add, exchanging ten ones for
a ten and ten tens for a hundred and ten
hundreds for a thousand.

e OO0

OO 00000 8.3 OOD

4 digits

Pictorial

o0 °*
™ o
°e i: . .::
7 1 5 1
a -

Draw representations using pv grid.

Abstract

2634

+ 4517
7141

L I

Continue from previous work to carry
ones, tens and hundreds.

Relate to money and measures.

+ NOILIddY



Objective &

Strategy

Represent and use
number bonds and
related subtraction
facts within 20

Part-Part-Whole

model

Subtract by making

ten

Compare numbers
by finding the
difference.

Concrete

@ Link to addition.

If 10 is the whole and 6 is one of the
parts, what's the other part?

Pictorial

%8 ——

Abstract

Move to using numbers within the
part whole model.
12-5=7

9 12-7=5

7=12-5
0 5=12-7

i J
10—6=4 — .
Use pictorial representations to show the part.

15—9 15-/9\ 15-9 16—9
Make15on the ten How many do we take off first to get to
frame. Take 5:away 4 =5 10? How many left to take off?
to make ten, then ’/_\//\

[ [[] | ooeee

00000 00000

take 4 more away 15-5=0¢ 7 & o 10 11 12 13 14 15 @
so that you have 10-4 =§ 17
taken 9. Jump back 5 first, then another 4. Use ten
15-9 =B ;5 the stopping point. ° ° ? 6
[ G G G G| There are 2 more . . . . . Hannah has12 sweets and her sister has 5.
FrY Y 3 red cars than blue How many more does Hannah have than her

cars.

2 carm

S Penclls

elole

There are 2 more pencils than erasers.

000 _
2

§-3=2

Use a number line to count on..

-
“
N e @

sister?

NOILOVH1ldNS =<



Objective & Strategy Concrete Pictorial Abstract
Subtracting by Make 15 onthe 15 -9 = 15-9= 16 -9 =
: ten frame. Take @@ 15-9 -4 -5
making 10 5 ¢ K e g mh How many do we take off first to getto
away to make O|@ 5 4 T T T T T T T 10? How many left to take off?
ten, then take 4 oe 6 7 8 9 10 11 12 13 14 15
e 11

more away so @ 15 -5 =10 Jump back 5 first, then another 4. Use ten

that you have ® | w0-4-= as the stopping point. 2 6

taken 9. : 159 =6 o °

©
Counting on to next EXEE 93—76 =17
4 +10 3
ten R FE R v S— :
76 80 90 03 -
Progression should be " ri/_"‘\ ‘counting on' to find 'difference’ 76 — 80 = 4
crossing one ten, crossing o 28 30 3"_'_
more than one ten, cross- 80 —» 93 =13
ing the hundreds. 34—38 Us; tahnun::er Iinte to count on to next ten
- and then the rest.

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

28t030is 2,30t034is4.50,34-28=6

Begin with bead line, move to landmarked
line then to ENL.

13+4=17

Subtractions as PN

difference

Ben is ten years old Charlotte is three years old

| 10 years old

1 A
} Y
difference of 7 years

The difference between 24
and 16 is 8.

NOILOVH1dNS X



Objective & Strategy

Subtracting a multi-
ple of 10

Subtract a single
digit from a two dig-
it number

No regrouping

Regroup a ten into
ten ones

Partitioning to sub-
tract without re-
grouping.

Concrete Pictorial Abstract
3MEE @ 32-10=22 . Children draw | 64-10= [
== O 0 ; _
wmimlm Children use dienes, PV a tods and cu 64-20= D
L HH counters or Numicon v bes and cross 64-30=
= off multiples -0
minln They remove the cor- of ten. 64 D =24
wimls rect number of tens
.- [] -50-14
= /—_3\ 9-3=6
: rrreorae Tt 1 9-3=6 19-6=13
- D1 2 3 4 5§ 7 8 10
2] 9 (6) e 26 ®© ® 29-6=23 etc
" -3
: | PO W I L P T N 19-3=16
Explore that 9 - 3= 650 29 - 3 = 26 etc 101112 13 14 15 (917 18 (9) 20
20-4=16 ‘\
L}
R\
a 20—4 =16
@
L @
Use a PV chart to show how to change a ten into =
ten ones, use the term ‘take and make’. [
34—13=21  passmp— 43—21=22 43—21 =22
G —— L]
—— Ll
Children draw representations of Dienes and
Use Dienes to o~ : cross off.
how h ——
show how to par- — ‘--
tition the number I:l

when subtracting
without

regrouping.

4l
0

_<

NOILOVA1dNS



Objective &

Strategy

Column subtraction

without regrouping

(friendly numbers)

Column subtraction

with regrouping

Concrete

Use base 10 or Numicon to model

Pictorial
CCIIIIIIIn | | | Calculations
OOIITITn lIi ¢
[Fassssennsl _Sé’j_
OIIIoTaTn

—_

= L

Draw representations to support under-
standing

Abstract

L7-24=23
_3%%i
0+ 3

Intermediate step may

be needed to lead to 7) 2
clear subtraction under- ] 2_
standing. 1

Dl
R
: #

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange ofa
ten into ten ones.

Hs
‘29 Tens | Ones

lim—

o Rl SEEE

o)

‘ oD
\ a o g
U

\Q + b [ o

into pv
columns

[ 328-582-146 1
H 2 "

g formal method.

Then move to

o

QDN

+
o

<

NOILOVAH1LdNS



Objective &

Strategy

Subtracting tens
and ones

Subtract with up to
4 digits.

Introduce decimal subtrac-

tion through context of

money

Concrete

234-179

[©) 0]
Ge 0 0000
ONclomal I I J
0000 @@ ®
© [ I I )

Model process of exchange using Numi-
con, base ten and then move to PV coun-

ters.

Pictorial

Children to draw pv counters and show their
exchange—see Y3

Abstract

¢

—

Mo £

2's
| 5 6
11119

Use the phrase ‘take and make’ for ex-
change

<
AN

NOILOVA1dNS



Objective &

Concrete
Strategy

Double numbers Use practical activities using manipulatives in-

to 10 cluding cubes and Numicon to demonstrate
doubling e
' (X+[X=
doudble 4is 8 + - %
4x2=8

Pictorial

Draw pictures and bar models to show how to double numbers

Double 4 is 8

mEE pED " ”
O

<
=

(LI ERT RIS Count in 2s using real life objects and contexts.

oo O

Children make representations to show counting in multiples of 2. Count in multiples of a

number aloud. A % 2 % % A _A_A_a_a
1@ @loCci® e cl@elo O0l@ dlo de gle S

OJCJOJOICIMMLE
(s Show jumps of 2 mmm(\(.\/.\m

on anumberline Ll

0 1 2 3 4 5 0 7 8 0 10 11 12 13 14 15 16 17 18 19 20

Counting in groups Use real life objects and contexts to count in groups of 10

LA R A RA RN 4
Al 4 )

Use and draw representations for counting in multiples of 10. Count in multiples of

MYV

Show jumps of 10 on a
number line

0 10 20 30 40 50

Counting in groups RESCEl life objects and contexts to count in groups of 5

¥y ¥ 4 ¥ ¥

Use and draw representations for counting in multiples of 5.

r T T T T T +

0 5 10 15 20 25 30

Count in 5s aloud.

NOILVOI'ldIL 1NN



Objective &

Strategy

arrays 2 etc.

Concrete

WISTe SIS Tale b als ML Use objects laid out in arrays to find the answers to 2 lots of 5, 3 lots of

Pictorial

Make and draw representations of arrays to show understanding

EEE}
Ean}

©0ee
0@
OC‘O
000

Equal/non equal Use real life objects and contexts to examine equal and non-equal

groups groups.

Which shows
equal groups?

\V/ER\W

\WAR\W

There are 3 equal groups.

There are 5 in each group.

Children make/match representations of real life problems to show
equal groups and find the total.

There are 4 equal groups.
There are 2 in each group.

There are 8 altogether.

NOILVOI'ldILTNIN <



Objective &

Strategy

Double a 2-digit Model doubling using dienes and PV
number counters.
'D_'n_'D
Lol el e

Lell R a]
Lol ol a]

Loll N s]
Lol ol u]

12 = 52

<4 Oy

Draw pictures and representations to
show how to double numbers

Partition a number and then double
each part before recombining it back
together 16

/7 \
10 6

x2 I x2

90 & T =37

Understand equal
and non-equal

groups

T 2 N i
/ \ / \ / \
{ \ | | [ \

| | |
\ / \ / \ /

\ / / \ /

\. lols LN 2N\ A

Not equal groups

ENENEN

4‘.‘ < a'x

<' w\wvw

here are 5 equal groups. Each group has 3
akes.

Make representations and drawings of
equal groups

I have 4 groups of 3

<
N

NOILVOI'ldIL 1NN



Objective &
Strategy

Use repeated addi-

tion for multiplica-

tions

dition to multiplica-
tion using the x
sign.

Concrete

Use objects and real life contexts.

3333

2+2+42+2+2=10

There are 5 groups of 2. There are 10
socks altogether.

There are 3 groups of 3.

There are 9 altogether,

Pictorial

Make and draw representations to show
repeated addition
There are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

TN 3+3+3+3+3
/ . .) . o) =15
L e /e

4

LI .\I

‘,-' \ r/ \ r/
(e (%o (®
\\_ e e /e ___.//

A

Use bar models for representations of
repeated additions.

Abstract

Create number sentences using re-
peated addition to match representa-
tions.

3+3+3+3=12

Relate repeated ad-

Write multiplication sentences to
match repeated addition.

2+42+7+2

dx?

Children make and draw representa-
tions and record both an addition sen-
tence and a multiplication sentence,

1+1+1+1+1+1=6

6x1+6 K
& 9

[(1x[1-8

Write multiplication sentences to
match repeated addition, without the
support of representations.

2+2+2+2+2=10
5x2=10

NOILVOI'ldILTNIN <
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Objective &

Concrete

Strategy

Understand the 2, 5
and 10 times table

Use objects and real life contexts for multiples
of2,5and 10

6
2 2 2

10 20 30
ten twenty thirty
3x10=30

HHEH
T

[N

Pictorial

Make and draw representations for 2, 5 and 10
times tables

20 30 40

10
ten twenty thirty forty

4x10=40

Number lines, bead strings, counting
sticks and bar models should be used
to show representation of countingin
multiples.

0 2 4 6 8 10

5x2 =10

e

Abstract

Understand the terms factor and product

3 x 2 = 6
factor x factor = product
6 = 3 x 2
product = factor x factor

Count in multiples of a number
aloud.

NOILVOITdILTINN S



Objective &
Strategy

Multiplication is

commutative

Concrete

Create arrays using counters and cu-
bes and Numicon.

Pupils should understand that an array
can represent different equations and
that, as multiplication is commutative,
the order of the multiplication does not
affect the answer.

Pictorial

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

|

|

H

|

|

5x2=10 5x2=10
5 groups of 2 2 groups of 5

2, five times 5, two times

0000>
Q000>

Abstract

12=3x4
12=4x3

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000

00000
5+5+5=15
3+3+3+3+3=15

O9x3=15
3x5=15

NOILVOI'IdILINN K



Objective &

Strategy

Understand the 3
times table

Concrete

Count in three using objects and representa-
tions of multiples of 3.

eoee

Pictorial

@ © o o
0 3 b g 12

Abstract

There are 12 wheels.
bx3=12
3% 4=12

<
W

NOILVOI'ldIL 1NN



Objective & Concrete

Strategy

LRI RGN We can double our 2 times table to get the 4
times table times table

Pupils revise 2 times table from year 2 and
make link that this can be doubled to obtain
4 times table.

Pictorial

Abstract
12x2=24
6x2=24

There are 20 wheels.

times table times table

NN
xR

® ®© 6 @ O 5x4=20
How many wheels? Count in groups of 4.
L L S UL L UL, 4x5=20
e E E E G 0 4 8 12 16 2
WEEEEERERGIERAN We can double our 4 times table to get the 8 6 fours 6x4=24
o 2.2 - o 4 & 12 15 20 (a|3x8=24
b
] 4 4 b b 4
8 8 8

<
o8
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Objective &

Concrete

Strategy

\IRISI -2 38 Show the links with arrays to illustrate the

partitionigg -

by 1 digit using par- m
i of 10

B
(distributive law) 0000000000000

4 rows

Move onto base ten to move towards a
more compact method.

x

4 rows of 13

i

BoEs|c|-
(of=]=]=]

Move on to place value counters to
show how we are finding groups of a
number. We are multiplying by 4 so
we need 4 rows

Pictorial

Children can represent their work with
place value counters in a way that they un-
derstand.

They can draw the counters using colours to
show different amounts or just use the cir-
cles in the different columns to show their
thinking as shown below.

Abstract
13x4=52
4x10=40

4x3=12

40+ 12 =52

Grid Method — as
pictorial but without the
place value counters

<
o8

NOILVOI'ldIL 1NN



Objective &

Strategy

Understand the
6,79 11and 12
times table

Examples given
for the 7 x are
applicable for all

Concrete

Children use representations which show
groups of 7 including real life contexts.

Pictorial

Linear models show jumps of 7.

7]

@ ===~

> R

o
~

—

—
D

Abstract

There are 14 players.
2x7=14
7x2=14

_<
N
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Y4

MULTIPLICATION



