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RECEPTION CALCULATION GUIDANCE: ADDITION, SUBTRACTION, MULTIPLICATION and DIVISION

Children are encouraged to develop a mental picture of the number system in their heads to use for calculation

Addition

Subtraction

Multiplication

Division

Reception

Progression of Calculation
Ones — Ones (combining objects)
| more than a. given number up

to 20
Ones + Ones — counting on. from
a given number

Children develop ways of
recording calculations using
Numicon, bead strings, counters,
pictures, marks etc.
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Children use Number Lines (to 10
and beyond) and practical
resources to support calculation
and teacher demonstrates the use

of the Number Line.

Progression of Calculation

Ones — Ones (take away)

| less than a given number
Ones — Ones (comparison E.g. How

many more, How many less)

Children develop ways of
recording calculations using
Numicon, pictures, words, ﬁngers,
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counters etc.

Progression of Calculation
Counting in 2s and 10s
Beginning to double single digit

number-s

Children will experience equal
groups of obJ'ects using counting
equmeent, Numicon, Cuisenaire

etc.

Children begin to record doubles

Creating equal groups of a

set of objects

Sharing a. set of objects

Children will understand
equal groups and share items

out in play and problem

solving.

Explore sharing into equal

groups and sets with

cou.nt'mg equpment,

Numicon, Cuisenaire.
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Children experiment with
combining different Numicon
tiles together to find a total or

match another piece.
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Children use Number Lines, tracks

and Numicon shapes to find one

less and. to support with counting

back. Teachers demonstrate the
use of the Number Line.

.........

Children use objects and Numicon
to help them compare ob jects and

Children use songs, games and
real life contexts to count in
repeated groups of the same size.

(2s, 10s)

Children use number squares,
tracks to beg'm counting in

to say how many more or less. groups
[ 00000 muny | ' II | II I II l II : I
Key Add Take Away Double Share
language More Less Halving
Total Left Over
Make Fewer-
Sum Difference Between
Key Numicon Bead. Strings Numicon Numicon
Resour-ces Counting Equipment Number Lines Cuisenaire Cuisenaire
Bead Strings Counting Equipment Number Lines Cubes
Number Lines




YEAR | CALCULATION GUIDANCE: ADDITION

Ob jective Concrete Pictorial Abstract
Year | Number Use cubes or Numicon to add Use pictures to add two numbers Use the part-part-whole diagram as

bgnc;s Og 5q two numbers together as a together as a group or in a bar. shown above to move into the

‘a.n;l Ib group or in a whole group or abstract.

in a bar.

Begin to A 3 % @ g:gfg .
represent for N 5=342
bonds to 20 ‘ ‘ * w-a\:m w 5=2+3 .

. . X X Complete missing number problem such
X as 3+ M5 using the part/ whole model
YITI . . and Numicon.
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Use Cuisenaire/Numicon tiles to
calculate addition
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6+4 17+3 18+2 19+1

Counting to
20

Begin to
count in 10s
From a single
digit number-.

Start with the larger number on the
bead. string/ Numicon and then count
on to the smaller number | by | to find

the answer.
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Use a number line to count on in ones.
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Begm to draw their own empty number
lines to support calculation.

{1 a

Place the Larger number in your head
and count on the smaller number to

find your answer

5+3-=28

8 +5=13
0+ =15




Start with the larger number on

the bead string and then count

on 1o the smaller number | by |
to find the answer.
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Become familiar with the 100 square
including a. Numicon number square —
quickly find
where a number is located. Know that
we move to the right when we count in
ones and downwards when adding |0.
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Regrouping to
make 10 (for
calculations

up to 20)

Y1 TI2

Start with the bigger number and use
the smaller number to make 10

Use pictures or a number line. Regroup
or partition the smaller number to

make 10

6+5=11
- e e e (4 )1
- LR
6+ 4 =10
10+1=11

If I'am at 7, how many more do | need
to make 10?7 How many more do | add
on now?’
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9+5=14
Progression of Calculation Key Language/ Symbols Key Maths Resources
O+0 counting on Addition Numicon
0+0 crossing 10 Equal to Bead Strings
0+0 crossing 10 using number facts to Same as Number lines
bridge Teens + O within 20 Number bonds Counting equipment
O + multiple of 10 Missing Number- Cuisenaire
| more than any give number to 100 Sum Hundred Square
Total Tens Frame
Parts and wholes Cubes
Plus Place Value arrows
O = ones Add
Altogether




YEAR | CALCULATION GUIDANCE: SUBTRACTION

Ob jective Concrete Pictorial Abstract
Year | Taking away Use physical objects, counters, cubes etc. | Cross out drawn objects to show what
ones to show how objects can be taken away. has been taken away.
(from 20) L —-2-=2
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Subtracti-

g counters

10-3=7

Counting back
from 20
(including

bridging thrrough
10 using number

bonds to help)

Begin to count
back in 10s
from a number
between Il and

19

YITI3

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

ones.
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Use counters and move them away
from the group as you. take them away

counting backwards as you go.

Bead strings or bead bars can be used to
illustrate
subtraction including bridging through
ten by counting back 3 then counting

Count back on a number line or
number track

V.Y .Y s
2 10 11 12 13 14 15

Start at the bigger number and. count
back the smaller number showing the
jumps on a. number line.

Become familiar with the 100 square
— quickly find where a number is
located.

Know that we move upwards when
subtracting 10 and left when

subtmctmg l.
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13-4 =9

Put 13 in your head, count back L.

What number are you at?

Use your fingers to help.
13-5-28

9—-10 =4




back 2. (13 -5 = 8)
L 00000 _ o

Find the
difference

(calculations up

to 20)

YITI3

Compare amounts and obJ'ects to find

the difference

ey

Use basic bar models with items to find
the difference.

At 4t 4
Use cubes to make towers

Use Numicon to find the difference 9
— b and bead string bar models.

Count on to find the difference
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Use a number line to show that
subtraction can also mean finding the
difference e.g. 4 - I = can also
mean ‘the difference between L and
4" and how many jumps they are

apart )

Draw bars, cubes and other concrete
obJ'ects theg have used to find the

difference between 2 numbers.

Hannah has 8 gold fish.
Helen has 3 gold fish.
Find the difference between the number of
gold fish the girls have.

8_3-5
d_L -5
0-6-L

Complete missing number problems such as
0O-5=7°
using the part/ whole model.
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Use Cuisenaire to find the difference
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Use of the bar model
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Making Ten

Using Numicon and Ten Frames

Ik -5 =
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Children to present the ten frame

pictorially
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14 - 5 = 9 You also want children to see
related facts eq. 16-9=5

Children to represent how they have
solved it e.g.

14-5=-3 14 g made up of 5, B ord 4 50 T
S i sUBtreet ane T ke |afT with
5 M- 4 and &

14-F=g B g made g af 4 and 156 T can
. y subifract 4 o pale 10 and than 1
4 1 to get 2 3




Children could also do this by
subtracting a 5 from the 10

Progression of Calculation
0-O (take-away)

O - O (comparison and difference)
Numbers to 20 — O
Numbers to 20 — O (Crossing 10)
Any subtraction from 20

O = ones

Key Language/ Symbols
Subtract
Equals
Difference
Number bonds
Missing Number-
Take away
Less than
Minus
Fewer
Decrease

Key Maths Resources

Bead. Strings
Number lines
Counting equipment
Cuisenaire
Hundred Square
Cubes
Numicon
Ten Frames




YEAR | AND YEAR 2 CALCULATION GUIDANCE: DIVISION

Ob jective Concrete Pictorial Abstract
Year | Sharing Children use physical objects to share | Children use pictures or shapes to share Share 8 buns between two people.
and equally. quantities.
Year 2 Yl T20 O sweets shared between 2 people, how 8+2- L
Y2 T20 many do they each get?

oo
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| have 8 cubes, can you share them
equally between two people?

3
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Sharmg can also be done in a bar so all
L operations have a similar structure:

What's the calculation?

6+2=3




15 divided by 5

Grouping or
Repeated

Subtraction

Y2 TI6
Y2 TI7
Y2 TI8

Repeated subtraction using a bead bar-:
2 +3 =L
000 000 000 ¢
Divide quantities into equal groups. Use

cubes, counters, objects or place value
counters to aid understandmg.

i

12 +4 =3

Use a number line to show repeated
subtraction jumps. The number of
jumps equals the number of groups.

0+2-5
(’

0123 45678 910

= = =2
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12 children get into teams of four. How

Divide 10 into 5 groups. How many are in
each. group?

0+5=-2

Abstract number line
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many teams will there be?
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Think of the bar as a whole. Split it
into the number of groups you are
dividing by and work out how many
would be within each group.

10

il |

10+5=7
5x7P=10
Progression. of Calculation Key Language/ Symbols Key Maths Resources
Year |: Half Cubes
Halving 0-20 Halve Counters
0-20 + Division Arrays
Dividing Numicon




Year 2:
Halving O-
TO+Olusing jottings and equipment in
context)
T0+2.5,I0 (using known facts)

Grouping
Sharing
Divided, by
Divided into
Equal groups of

ls equal to/ is the same as

Bead. Strings

Number Lines




YEAR | AND YEAR 2 CALCULATION GUIDANCE: MULTIPLICATION

Ob jective Concrete Pictorial Abstract
Year | Repeated Use different objects to add equal There are 3 plates. Each plate has 2
and addition: groups. star biscuits on. How many biscuits are Count in mutti,ples OJC a number aloud
Year 2 | Counting in Zs, there?
S5 and 105 § 2.1 6,8, 10
ig".E§ 425‘!!§‘
oojoc]oe N 5,10, 5, 20, 25, 30
YI TI6
YITI7
YITI8 Write addition sentences to describe objects

10 x 5=30

cep i

Use Cuisenaire to aid mu.[tLpl'LcatLon

Ju2=6

2xi=g

Use a number line and hundred square
to develop understanding of
multiplication as repeated addition and
to record their multiplication of Zs, 5s

and 10s.
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11234 /5/6|7|8]|9]|10
11|12|13]14 15|16|17|18|19| 20
21|22|23)24 25|26|27|28|29| 30
31|32|33]34 35|36|37|38|39| 40
4142|4344 45|46 (47 (48|49|50
51|52|53|54 E 56|57 |58(59 AE.ET
61|62|63 |64 65 66|67 |68|69|70
71|72|73|74 757677 |78|79| 80
81|82 |83 |84 85| 86|87|88|89|90
91 (92|93 |94 95|96|97| 9899|100

and pictures.

2+242=6
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Dou,bl'mg: Use pmcthal activities to show how to Draw pictures to show how to double a | Partition a number and then double each
Y1 doubling double a number-. number-. part before recombining it back together.
numbers to 10
Double 4 is 8

Y2 doubling
numbers up to

20 + 20

jf‘
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Double 231

16
d N
.

20 12

Armgs— showLng
commutative
mu.ltLpchatLon

Y1 TI9
Y2 T2l

Children beg'm to make connections
between arrays, number patterns and
counting in 2s, s and [Os.

Create arrays using counters/cubes to
show mu.ltLpchatLon sentences.

pat:

Draw arrays in different rotations to
find commutative multtpltcatton

sentences.
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dud=8

2wd=8

Link arrays to area of rectangles.

Use an array to write mu.ltlpllcatton
sentences and reinforce repeated addition.

00000
00000
00000

5+5+5=15
I+I+I+3+3 =10
5x3=15
3x5=15

y
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2xb=5x2

:

3xb 5y 27 bxd

Children to be able to use an array to
write a range of calculations e.g.

2x5=10
5x2 =10
2+2+2+2+2-=10

5+5 =10

Progression of Calculation
Doubling of numbers to 10 in Year |
Doubling numbers up to 20 + 20 in

Year 2

Counting in 2s, 5s and [Os

Key Language/ Symbols
Multiplication
Groups of
Multiply
Lots of
Multiplied by
Sets of
Multiple
Double
Times
The product of

ls equal to/ is the same as

Key Maths Resources
Cuisenaire
Arrays
Numicon
Bead Strings
Cubes
Counters

19



YEAR 2 CALCULATION GUIDANCE: ADDITION

Ob jective Concrete Pictorial Abstract
Year | Partitioning Children use known addition facts to Use partitioning knowledge to support 34 + 23 =57
2 derive new facts up to 100. calculation.
E.g. Use knowledge that k- + 3=7 to i

I+ 23z BT

Y2 19 know 4O + 30=70 - -
2 S ‘\;':-.;:;:l-
4 “ 54 55 56 57

Children use knowledge of place value

to partition two dLth numbers.

=0 i

Children partition in different ways
eg. 23 =20+3 and 23 =10 + I3

L=l

Children to become more efficient by
adding the units in one jump (bg using

the known fact b + 3= 7).

34+ 23 =BT
+i0 i

Children move on to addmg the tens in
one jump and the units in one jump.

34+ 23 =87

+1

£t

34 BT

Children to be supported in

20



Place valus, board

understandmg that brLd.gLng throu,gh ten
can lead to more efficient calculation.

AT+ 15 =82
<50
-
- gl
ar 47 B0 B2

Part Part
Whole model
(to support
Jinding the
inverse to
solve missing
number
problems)

Y2 Tl

Link to addition. Use the part whole
model 1o help explain the inverse
between addition and subtraction.

L

m<r’n

I¥ 10 is the whole and 6 is one of the
parts. What is the other part?
0O - 6.

Use pictorial representation of objects and
the bar model to show the part/ part/
whole model.

PP [ﬁﬁ:
> (]

Whole
Part Part

Part + Part = Whole

Whole — Part = Part

Move to using numbers within the part
whole model

5

2l



Year

Adding 3
single digit

numbers

Y2 TIOd

Following on from making 10, make 10
with 2 of the digits (if possible) then
add on the third digit
L+ 7 +6=17
Put & and 6 together to make 10. Add
on /.

Alternative uses with Numicon.

H .

Add together three groups of objects.
Draw a picture to
recombine the groups to make 10.

A

, 888
§555% " 24

Combine the two numbers that make
IO and then add on the remainder.

4% 7 +6)= 10+7]

10 —

—_—
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Column ) After physically using the base 10 blocks 24+ 15 = 39
Adding
method and place value counters, children can
without draw the counters to help them to solve pim
regrouping _ additions. +15
. * E o 39
Y2 TIOc B 7 T{D: .
Add together the ones first, then add v o000
the tens. B
Use the Base |0 blocks first before ot 00000
moving onto place value counters.
2+ 15 - e P
L1 ]
@ ®
L . |5 .-  ©ooco|eese
a]
Column Make both numbers on a place value Using place value counters, children can LO + 9
method with grid. draw the counters to help them to solve 20+ 3
regrouping L9 + 23 =72 additions. L9 + 23 =72 60 +12 =72
Y2 TIO —3
e |umm

23



Add up the units and exchange 10 ones

For | ten.

10s 13

1z
20000
0000
L 1 1]
10= 1=
I oo
Tens Cnes
o000 TIX Il
(Y] 00000

Looking for ways to make 10
36 +2D= 30:20=80
b+bB=10

50+ 10+1=61
1 5

Formal methed:

*25
61

1

Progression of Calculation
TU+U (not crossing [0)
TU+T (not crossing |0)

TU+U (bridging through |0)
TU + ‘teens number’

TU+TU (not crossing tens)

TU+TU (crossing tens)
U+U+U

°-
Key Language/ Symbols

Addition
Equal to

Same as

Number bonds
Missing Number-

One

hundred more
Sum

Total

Parts and wholes

Plus
Add
Altogether

Key Maths Resources
Numicon
Base 10/ Diennes Equipment
Bead Strings
Number lines
Counting equipment
Cuisenaire
Hundred Square

Place Value arrows

2



YEAR 2 CALCULATION GUIDANCE: SUBTRACTION

Ob jective

Concrete

Pictorial

Abstract

Year 2

Counting Back

Y2 Tl

Continue to use a bead string

3 -15 =

Use Cuisenaire Rods

13-7

Children use visual resources to begin
to draw their own empty number lines
to support calculation. Children first
counting back in tens and ones.
Children then become more efficient

LR e |

by subtracting the units in one jump
(bg using the known fact 7 — 3 =
L)

T T

Children move to su,btmctmg the tens
in one jump and the units in one

J'u,mp.

Children use known facts e.g.
20 — 9 by using fact 20 — 0.

25
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47

Children to be supported in
understanding that bridging through
ten can lead to more efficient

calculation.
42— 17
: o
R il e
Fg P | o =
Year 2 | Column method | Use Base 10 to make the bigger number then Draw the Base 10 (or place value
without take the smaller number away. counters) alongside the written 47-1h=%3
regrouping - - calculation to help to show working ,_F,+ '.-'L_
I
Y2 Tllc o _
\ m::n:u:u:n::| B | ke 2 This will lead to a clear written column
!' ,- l l I E— | __514-2 subtraction.
ST a5 ,
SR 2.7
e,

Show how you partition numbers to
subtract. Aga'm make the larger number
first.

26



Column method

with regrouping

Y2 Tlle

Use Base 10 to start with before moving on
to place value counters.

4L5-26 =

STEP I: Make the larger
number with the place value

counters

STEP 2: Start with the ones,
can | take away 6 from 5
easily’ | need to exchange | of

my tens For 10 ones.

STEP 3: Subtract the ones,
then the tens. ,

——

Represent the Base |0 pictorially

Tens Cnas
I e
I#3. o5
8
" x
X
X x
l (=]

Children begin to exchange in the
expanded method

80 13
- 10+ 7 o= e
.- — 10
20+137 [ERT | e
10+ 7 F 16
10+ 6 L=~

Children only move onto formal column

methods if place value is secure.

It's crucial that the children =

o~

understand that when they l]—q
have exchanged the |0 they

still have 45

L5 =30« I5

27



TO-0O (not crossing |0s)
TO - O (erossing 10s)
TO-T

TO - TO (not crossing a ten)
TO —TO (crossing a ten)

Key Language/ Symbols

Subtract
Equals
Difference
Number bonds
Missing Number-
One hundred less
Take away
Less than
Minus
Fewer
Decrease

Base 10/ Diennes
Bead strings
Counting equipment
Cuisenaire
Place Value Counters

28



YEAR 3, YEAR L+, YEAR 5 AND YEAR 6 CALCULATION GUIDANCE: ADDITION

Year Ob jective Concrete Pictorial Abstract
Year | Partitioning Know place value to 3 digits. Children will continue to use empty Children will begin to use informal
3 number lines with increasingly large pencil and paper methods (jottings) to
Y3 Tk numbers, including compensation where support, record and explain partial

[E010) [5 o)\ B

approprtate.

Children will count on from the
largest number irrespective of the
order of the calculation and partition
the Znd number only.

38+86=124

+30

m

-] 116 120 124

Compensatton.

73 +49 =122

F3+E0-1=122
+50

A

73 122 123

mental methods buleLng on existing
mental strategies.

29



Year

and
Year

Column
method with

regrouang

Y3 TIO
Yie Tl

Make both numbers on a. place value

grid.

) | c] | ® 146
® (000D oeee il
1]
ae0|ea aeae
@Ee PE@

Add. up the units and exchange 10 ones
For | ten.

@ L 148
2e00 ewe | 5

P
83°°°

@

0 @
00 |COOO

©00 (@O
0O o

As children move on to money, decimal
p[ace value counters as well as Base 10
can be used to support learnmg.

£105 + £0.78

Children can draw a pictorial
representation of the columns and
place value counters to Further support
their learning and understanding.

100s 10s is
cee e

90

(XXX o)

260

100s 10s is
o0 ee0e

Q) 0] | Q
o0 (0000 (009
00 o0 (0000

¥ the children are completing a. word
problem, draw a bar model to
represent what it's asking them to do.

Expanded Method
00 + 41O + 6
500 + 20 + 7

600 + 70 + 3 =673

As the children progress, they will move
From the expanded to the compacted
method.

IL-6

+ 527

6/3
I

243

+368
611

11

As the children move on, introduce

decimals anolvmg money.

£t.p
.05
+0.78

.83

30



NB: By year L+ children will progress
onto adding W+ digit numbers.

?

743 | 558

Addition of money needs to have £
and p added separately

70p 5p 3p
m
—>
£1.05 £1.75 £1.80 £1.83

105 FL_] '_unlu
+0.2% Il

| =0 H'
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Year Column Consolidate understanding using Children will use the empty number Compact method of it
5 and | method with | numbers with more than L+ digits and line method to support adding (FORMALMETHOD)
Year regrouping extend by adding numbers with up to 3 decimals. four digits and decimals (including missing place
6 (including decimal places. nelders]
decimals) 105 15 1105 o HTU.t h
e provciey : .5 04 257 .8
YS TlO T L r iy
Y5 W9 My iy ,,-:m., 5 T80 284 +492.55 Ciaren may
¥6 T12 - e 255+ 2.9 =284 150.35 | B,
m place wshue.
—REER 147 + 05
s — -
war| 1] Tr'I'F‘||_|IT. yi;;, .
+ = A || X Children to go back to the expanded
0.64 _ NI -._“":’T# method as necessary, in particular when
ﬁ going up to 1000 and 2-decimal places.
Resources to be used to support
understanding
of the compact method where necessary
e.g.
straws, Diennes, place value counters etc.
(See
Year ).
Progression of Calculation Key Maths Resources Key Language/ Symbols
Year 3 Base 10/ Diennes Equipment Addition
Review from ¥2: TU+TU (with and Place Value Counters Equal to

32



without crossing ten)
TO + TO (answer is greater than 100)
HTO + T
HTO + TO
HTO + HTO
Year L+
HTO + HTO (Crossing 100)
ThHTO + ThHTO
fOth + £0.th
fTOth + £TO. th
Progression of Calculation
Year 5
Addition of numbers beyond 1000s
Addition of numbers with up to two
decimal places.
Addition of numbers with at least W
digits
and decimals with various missing
place-
holders
Year 6
Addition of numbers with any number
of digits.
Addition of two or more numbers with
at least + digits and 3 decimal places.
Addition of two or more numbers with
at least L+ digits of various sizes and

Place Value arrows

Empty Number Line

Same as

Number bonds
Missing Number-
One hundred more
Hundreds Boundary
Pounds and Pence
Inverse
Ones Boundary
Tenths Boundary
Sum
Total
Parts and wholes
Plus
Altogether

33



varied decimal places. (E.g. 4+O1.2 +
26.85 + 13 <)

Fluency variation, different ways to ask children to solve 21+3L+:

Sam saved £2| one week and £34
another. How much did he save in
total?

21+34-=55. Prove it (masonmg but the
children need to be fluent in
representing this)

21

What's the sum of twenty one
and thirty four?

t '

i i

e + pooonnn
FAlwiays use missing digit
problems too:

(ol 0]
@eoe 2

? 4

34



YEAR 3, YEAR L+, YEAR 5 AND YEAR 6 CALCULATION GUIDANCE: SUBTRACTION

Ob jective Concrete Pictorial Abstract
Year Counting Year 3 Children will be encouraged to use informal
3 to back Children will continue to use empty number lines pencil and paper methods (Jottlngs).
Year with increasingly large numbers.
6 Y3 T Eg. 24:6-87/-
=40
150 160 166 208 246
of with confidence
80
ey
1539 166 245
Year 5
Complementary Addition
E.g. 1209 — 388 -
+ 800
388 400 1200 1209

Empty Number Lines and Decimals

Children will apply this method to subtract

35




Y6 T5
Y6 Tl

decimals including bridging thrrough tenths and
ones.

Eg 05-0.31 =019
0.09 0.10

0.31 0.40 0.50

Empty Number Line for Negative Numbers
An empty number line will be used to show
differences between negative numbers and positive
and negative numbers.

E.g. What is the difference between 4O and -357

35 40

il V.

.35 0 40
35+40=175

Year
3 to

Year

Column
method with

regroup'mg

Use Base 10 to start with before
moving on 1o place
Value counters. Start with one
exchange before moving onto
subtractions with 2 exchanges.

Draw the counters onto a place value grid and
show what you have taken away by crossing the
counters out as well as clearly showing the
exchanges you make.

When confident children can find their own way

Children can start their formal written method
bg partitioning the number into clear p[ace
value columns.
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Y3 Tl
Y TI5
Y5 Tl

Make the larger number with
the place value counters.

e|lo| ® |um
00 000 [eeee

Start with the ones, can | take 8
away from b easily? | need to
exchange one of my tens for ten

ones.
©|l o | @ i
00 00 |ee0® 234
o000 ___*
0000

Now | can subtract my ones.

o0 e |oee0e® 234
o0 —_—

to record the exchange/ regrouping.

Mov’mg Jorward the children use a more
compact method.

F2R-502 144
2 8
2 2

3

Year 5
Expanded Method to FORMAL compact method

5 4 813 g2
+ + +
- - + + — 1
0+800=50¢7=857 8357
% 13 01 A Q<A
. 1 31
WeFr04+083 5 SRi%
-10+8+ - 1886
D+8+05+007=8.57 857

This will lead to an understanding of
subtracting any number including decimals and
money.
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OQQ
Now look at the tens, can | take
away 8 tens easily’ | need to ?
exchange one hundred for ten 2 63 0
tens. - 2 6 3
2 ] 5
©f e | @
© 106 o009 34 £695 = B + 09+ DO5 leading fo
DO00e & —= £43% -4 403 00
Now | can take away my eight o f . :ll:i:l : EJ: pming E

tens and complete my

subtraction.
el e | ® |
© oo |eeee A
oo =

Show children how the concrete
method links to the written
method alongside your working.
Cross out the numbers when
exchanging and show where we
write our new amount.

4 + 05 + 07

= {487
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Progression of Calculation
Year 3
Empty Number Line
HTO-TO (crossingl00s)
HTO-HTO
Expanded Column Method
HTO-HTO
Stage | : no exchange
Stage 2: Exchange T to O
Stage 3: Exchange Hto T
Year L+
HTO — TO; HTO-HTO
Stage I+ : Exchange of T 10 O
and Hto T
Stage 5£01t-£0t h and
Handling of zero
place holders

Progression. of Calculation
Year 5
THHTU-THHTU
Ut-Ut
Uth-U.th
Uth-Ut
Ut-Uth
Larger numbers involving decimals
Year 6
Refine Year 5
Dif ference between two negative integers.

Dif ference between positive and negative integers.

Inverse
Exchange
Subtract

Equals

Difference
Number bonds
Missing Number
One hundred less
Take away
Less than

Minus

Fewer
Decrease

Key Maths Resources
Empty Number Line
Diennes/Base 10/Big Base
Calculation Mat
Place Value Counters
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Flu,encg variation, different ways to ask children to solve 39I-186:

Raj spent £39I,
Timmy spent £186.
How much more did

Raj spend?

I had 391 metres to
run. After 180 |
stopped.. How many
metres do | have left

to run?

221 -128

=381 -128

391

i

-186

Find the difference ebtween
321 and 138

Subtract 123 from 381.
What iz 186 less than 2817

What's the calculation? YWhat's the
answer?
B T e i
*en 299 |@®
a5 |09
1 T G058
1L
/]

JIBD

- L

DI'.I:u

L0




YEAR 3 YEAR L YEAR 5 AND YEAR 6 CALCULATION GUIDANCE: MULTIPLICATION
Ob jective Concrete Pictorial Abstract
Year 3 Repeated Repeated 9rou.pln9/ repeated addition | Children fo represent the practical resources | 3 x
addition: (does not have to be restricted to cubes) in a picture e.g.
Counting in 3s, 3 x L or 3 lots of L XX XX XX
ks and 8s and _ XX XX XX
continue to \ . :
consolidate Zs, o - - Use of a bar model for a more structured
5s and 10s method
Y3 TI6 Use number lines to show repeated TYBEIBEY bowl sl
groups- 3 x L °0 l..‘..‘
~ A 3 _:_:‘ Represent this pictorially alongside a number
line
P Ve SO | E.g.:
' o]e [ T ) OO |3xu -2

Children should continue to use bead
bars to show repeated addition

0 “ 8 12

Abstract number line

3xk =12

=

] & : 7 12

L
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Doubling

To see links

2 x4 is double 2 x 2

between 2, L 2 x 2 is double | x 2
and. 8
multiplication m E
facts
Scaling Children must be given opportunities to Lt scales up 3 times to make 12 can be 3xk =12
answer problem-solving questions shown on a number line.
related to the ‘Scaling’ model of
Y3 125 multiplication..

E.g. Find a ribbon that is I times as
long as the blue ribbon.

[ =S ———————— ]
Som Hom

This can be genaralizad io
Inciude any muliplisr
Inzluding thosa less than

ona - L& making smaliar a1
v
- |5 o
-7 B

@)

O 'l' \'h‘
I@imes 55 L
- as tall E-]

5 5

Hn B ’

L2



Armgs to
understand the

Arr‘ags can also be used to support the
associative law of multiplication.

Reason pictorially.

(3x8) + (5x8) =64

associative laws E.g.
Of Mary cecid 150 ant r r QoOrden as snown in = : |
T 2000 0000 ccoeoQoee
multiplication | 9999 eeee® 00000000 '
0000 0000 00000000 ot s
0000 +0000 = 00000000 - o ‘
0000 0000 00000000 Student Bsaid: (8% 3] + (8 x5)
0000 0000 00000000 ’
.’.. .... ........ Student C said: dud+Exf
4x7 + 4x7 = 8x7 Student D said [Zxd)+(Bx2)
PartLtLonLng Partition to muv[t'tplg — Numicon, Children to represent the concrete Children to be encouraged to show
Cuisenaire rods and Base 10 maanu.Lat'Lves in a picture e.g. base 10 the steps theg have taken
Y3 T23 resources can be represented like: 4x15
kx5 ¥
15x% 4 T 0 05
, 0x 4=40
XKXXX 5x 4=320
I I l Y | | | XXXXX 40+ 20 60
XXXXX
< XXXXX 38x5=(30x5) + (8x5)
=150 + 4O
= 190

A number line can also be used

L3
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Year L+

Y Arrays to
introduce the
Distributive
Law

Y T26

The Distributive Law says that
multiplying a number by a group of
numbers added together is the same as
doing each multiplication separately

3x(3+3) =
+ 3X3

3x3

Example: 3 x (2 + ) = 3x2 + 3xk

So the "3" can be “distributed” across the
"2+4" into 3 times 2 and 3 times L.

EETTTR] =
Jjiadaaa

3x (2+4)

3x2 + 3x4

3x(2+4) =3x2+3xk

L
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Grid method Show the link with arrays to first Children can represent the work they have Children to record what it is they are
U x TU(grid) introduce the grid method. 13 x L+ done with place value counters in a way doing to show understanding
Ux HTU L rows of 10 that they understand pictorially.
(grid) Lt rows of 3
(- x 10) + (L x 3) They can draw the counters, using colours 10 3
Y4 T23 LO  + 12 to show different amounts or just use
Y T2 52

6 x 10) +
6 x L)
60 +
2l

Move on to using Base 10 to move

towards a more compact method

% 1 u
i:ﬂj
L 100
| e— ]
L a0

circles in the different columns to show

their thinking as shown below.

s

8 { 80 ’ 24 ‘

613 x 5=
We partition 613 into 600 and 10 and 3 and put it in a table
X 600 10 3

5 3000 50 15

Add up 3000, 50 and 15 to make 3065,

613 x5 = 3065

L5



Formal Column

Method
Ux TU
(formal)
UxHTU
(formal)

Y T23
Y T2

FORMAL COLUMN METHOD with
place value counters or Base 10 to show
how we are finding groups of a
number. We are multiplying by 3 so
we need 3 rows (at the first stage-no

excha.nglng) 3x23

Make 23, 3 times. See how many ones,
then how many tens.

@ 6& e @
00 |00 @

_____iﬁi__l][iii
00 000

Move on to Place Value Counters or

Base 10 making an exchange. E.g. 6 x
23

e, 0. o

— -

~ Step |: get 6 lots of
23

Step 2: 6x 3is 18,

Can | make an

exchange? Yes!
Ten ones for one

Children represent counters in a chtorLal

way
Tens Ones
* P a
;|
i '
& S

Bar modelling can support solving problems
with. multiplication alongside the Formal
written methods.

Hundreds | Tens Ones
/ ’ ” .
/7
7’ 7’
” ”~
\ z 7~
' s
| e B a7

Children to record what it is they are
doing to show understanding

3x23 3x 20 = 60
/ 0\ 3x3-49
20 3 60 « 9 - 69

23

X 3

69

The aim is to get to the formal method
but the children need to understand how
it works.

6x23=

23
X 6

138

141

L6



ten. . ..

w Iil: Step 3: 6 x 2 tens

and my extra. ten is

|3 tens. Can | make

- an exchange? Yes!

Ten tens for one hundred. ..

Step k- what do |

have | each column?

Move on to HTU with place value
counters/ Base 10 We are multiplying
by b so we need L rows.

=] -] o

[T

45 I26

Fill each row with 126.

=

€ &

I L s B

| Ax1Ps
|
1

(= |."'|'_|.£| Eﬂ

686

342 = 7 becomes

I 4 2

E 7T

T 3 9 4
i1

Angwer: 2304

L7



10

100

56 x 27

10

Est. 60 x 30 = 1800

20
1000 | 350
120

LIFES PRl

X
50

Add up each column, starting with the

@ @

ones making any exchanges needed.

= 50k

L x 126

Grid method will continue to support

understanding of short and long

mu,lt'Lpl'Lcat'Lon.

10

EXEREEER NN
FEEEEEEE S
R EREEER NN
LE L ERE LR YRR
-i.l.lI“.lii.-.
(LR
EXEERERER NN
@SSRS

 ELREERERE LN]
LE R L E AR R LR

 ELEREREER NN
I FEAEERE L NN
EI TR TR RO
LB L EERE R LN}

L=
-

Grid method

TUx TU
Ux Ut

Y5 125

Year 5

L8



Move on to decimals
3x49
Est. 3x5=15
xl 4 | o9 129

=21 4+ 27
3 | 12 | \27/ | 14.7

It may help chiidren think of this as
3 x 9 tenths = 27 tenths,

then use thelr understanding of
place value to help form 2.7,

Expanded
method

Show the link with arrays to first
introduce the expanded method.

10 B
[ E YN NN NN NN TN NN
FEEIESTEEE R
R R R RS
-1_u (I EE NN EEENRNICNNEREHNHNEH:EH:]
L] [EE R ENE] [N N ]
essnlObessojeessiliiesss
LR RN NN NN N NILE RN N
[ R E N ERENEERNNI[NNE®RHNIEHN.]
[ E N N NN ENIIEEREN N NN
LB RS EREREER (LB ERESSEN]
Jlllimiiltllfﬂlil‘
R EE R R SRR

ps { o ’ <
T
0 1o SO
'S oo w©
S}
3 o
o =

Children will transfer their
understanding to the expanded. column

method — starting with least signiﬁcant
digit first

56  punerme
x 27 ' calculation first
42 ’?‘éx 6)
350 (77X 50) queinivactens
120 (20 x 6) ys—t
+ 1000 (20 X 50) the method

1512

1

If children are confident in this method
they may begin to use Long Multiplication
(see Year O) reverting to the grid
method as necessary to support

L9




DQQ
understanding of more difficult
calculations.
Y5 & Y6 Children may continue to use the grid
Formal Method method as necessary to maintain
(Long understanding of place value when
Multiplication) multiplying larger numbers and
understanding the process of finding
Y5 T2 partial products.
Y6 T7 x | 1000 300 | 40 z

10 |10000| 3000 | 400 | 20
8 |a000 | 2e00 | 320 | 16

Move understanding to column method
as soon as secure in their understandmg

of the expanded method (see Year 5).

I necessary use expanded method as a
s‘teppmg stone to support understandtng

50



1 2 4
x 2 6

7 4 4

1 2

4 B O

2 2 4
1 1

Answer: 3224

When children start to multiply 3d x 3d
and d x 2d etc, they should be
confident with the abstract:
What Year group is it Year /: This

moves 1o the more compact method .

Progression of Calculation
Year 3
Ox (2.345.8.10)
(I-20) x (2,3 +,5,8,10) — beyond 20
when confident.
Multiply | or 2 digit numbers by 10
and 100.
Year Lt
O x TOlgrid)
O x HTO (grid)
Multiplication of numbers by 10,100
and 1000.

Key Language/ Symbols
Multiplication
Groups of
Multiply
Lots of
Multiplied by
Sets of
Multiple
Factor
Product
Double

Times

Key Maths Resources
Base 10
Arrays
Numicon

Bead Strings
Cubes
Counters
Multiplication Squares
Empty Number Line
Place Value Counters
Cuisenaire rods

5




Multiplication of 3 numbers to (TO)
Knowledge of all multiplication facts
up to
12x12.

Year 5
TOx TO
OxOt
THHT O x O (Long MOltiplication)
THHT O x TO (Long MOltiplication)
Year 6
H TOxTO
OxO.th

The product of
ls equal to/ is the same as

Fluency Variation, different ways to ask children to solve 6 x 23

Mai had to swim 23
lengths, 6 times a week.
How many lengths did

she swim in one week?

Tom saved 23p three
days a week. How much
did he save in 2 weeks?

|23 |23 ]23 23 |23 |23 |

T

With the counters, prove that &
K23=135

Why is 6§x 23 =32 267

Find the product of 6 and 23

6x23 -

=6 x23

®
| |H-l i i
3 o ==
X
[
Lon IV E]

| |

What's the calculation? What's the
answer?

® ©)
olo
o]0
OE

.
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YEAR 3, YEAR 4, YEAR 5 AND YEAR 6 CALCULATION GUIDANCE: DIVISION

Year 3

Objective

Concrete

Pictorial

Abstract

Division with

a.r‘rags

Y3 120
Y3 T2l
Y3122

Link division to multiplication by creating
an array
and thinking about the number sentences
that can be created.

ey

CEEEE

Fgl5+3-5
5+5-3

5x3 =15
3xb =15

Draw an array and use lines to split
the array into groups to make

mu.ltlpllcaﬁon and division sentences.

@

00

o 6 6

b '\.._./ '\__/J
e

@ e

) @
0O

o
Gy

QO

Find the inverse of multiplication and
division sentences bg creating Four [mkmg

nu,mber sentences.

5x3 =15
3xb=15
5+5-3
5+3-5

Armgs and known facts can be used to
support children in answering missing

number calculations.

Eg 2+ -6

6
FOOOOOﬁ
4
?
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TO + O with

no remainders

Using base 10 and SHARING

Students can continue to use drawn
diagrams with dots or circles 1o help

L8 + L

L8 + L4 = |2 them divide numbers into equal groups. L tens = L+ = | ten
Y3 T23 Encourage them to move towards 8 ones = L = 2 ones

I counting in multiples to divide more 0+2 <12

efficiently.
l||| 2+3-4 I
Start with the tens / O (OOYO O\\
dedks] | O¢
TO + O with 13 + I = 3 remainder | Children to have chance to represent 13 + I = 3 remainder |
remainders the resources they use in a pictorial

Use of lollipop sticks to form wholes

Use of Cuisenaire rods and rulers (u.s'mg
repeated subtraction)

way e.g. see below 13 + 4 = 3 r |

. -\ - : Yy -4
0000000
b7l [ .5 [ ] q L | W

Children use repeated subtraction on a
number line then see how many more

Children to count up their times tables
Facts in their heads

AAVAVAS

5l



e+ 3 =L r?2

kel »
10 +-3=3r11 prrrnr
————

you need to jump to find a
remainder.

Draw dots and group them to divide

an amount and clearly show a

remainder. I+ + 4 = 3¢+ 2

HOOOL

Year 3
to
Year 6

Short Division

Y3TO + O
Yo TO+ O
Y5 HTO + O/
THHTO<+ O

Y6 (with decimal

and fraction
remainders)

THHTO=+O0O

Year 3: TO + O
Use place value counters to divide
using the short division method
alongside.
LD = 3. Qo ee
I+

Make 4+2.

Begin with divisions that divide equally
with no remainder.

L2 + 3
k2 = 30 + 12

30+3-10
2 +3 =L
O+ = I
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Y3123

Y TI9

Y5 125
Y6 T8/T9

Share the L+ tens between 3. Can we
make an

° ee
excha.nge with

the extra 10?7

iz ala

Exchange the ten for

IO ones and share

8888

(1T 11 |2 ones

o]0 0]

We look at how many are in each

group which is .

Y HTO + O

Use of the bus stop method” using
grouping and counters. Key language
Jor grouping- how many groups of X
can we make with X hundreds'- this

can also be

done using sharmgi

65 +5

The ‘bus stop' can easily be represented
pictorially, till the children no longer
need to do it.

It can also be done to decimal places if
you have
a remainder!

When ready progress to short formal
method in Year 3 TO + O

25

3| 715

Progress to short formal method with
remainders in Year L

2 512
317 7

Progress to HTO + O (Vi)
12
1
51615

Progress to Th HTO + O (¥5)

1 3 49
5| 6 17 24 45
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ea @ -
BE -
2e hd

L _|.
) -] L L]
-+ o
=1 -

Step |: Make 615

Step 2: Circle your
groups of 5

Step 3: Exchange IH

for
IOT and circle groups

of 5

Step L+: Exchange IT

oo & o0,
364 -3=
121 rem1
364
2] ®® 0,
® | e® | O
] L X J 0,

10 ones and circles groups of 5

(Y6) Once children understand

remainders, beg'm to express as a fmct'ton,

or decimal accov*d.mg to the context.

1 8 6115
59 ‘3 °1
1 4

16 1
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Year 6| Long Division . 544112 Children to represent the Step one- exchange 2

...' g; %:t; == 12 _:q ;-lzm:hnmrrr im;lps of counters, chtorLang and 0 thousand for 20 hundreds
[= 3K i i g . -
Y6 T8 E . 2 pozanas A e record the subtractions 122544  so we now have 25
i have? None hundreds.
’ beneath.

" ", . Exchange 2 thousond for Step two- How many groups
E%g; ta - 20 hundreds. _ of 12 con L maoke with 25
-.-J.'-?J‘fgge ol 12| 2544  hundreds? The 24 shows the
et 24 hundreds we have grouped.

1 The ene is how mary

S 03 How many groups of hundreds we have left.

e ‘IJ:. 12|2544 12 are in 23
GF.F.-%F! ) 2‘: hundreds? 2 groups. Exchange the one hundred
mees Circle them. lzl 2544 for 10 tens. How mamy
We have grouped 24 hundreds so can toke 24 groups of 12 can T make
them of f and we are left with one. i‘; with 14 +ens?
17 The 14 shows how many tens

n . Exchange the I have, the 12 is how many I

afjeﬂac;ﬂﬁl 12[7542  one hundred grouped and the 2 is how marmy tens I have

t%h:e %ﬁ M for ten tens so left.
sedaisg 1

EBaEE g 3 now we have 14
;

tens. How many : f 1 Exchange the 2 tens for 20
groups of 12 are in 147 1 remainder 2. 12 ;;"M anes. The 24 is how many ones
= Y 14 I have grouped and the 0 is
saes ooes  Exchange the twe fens for 12 what I have left.
%%‘ga : '."EE twenty ones so now we have %i
Boon ese 24 gnes. How many groups =
** of 12arein 247 2
Progression of Calculation Year 5 Key Language/ Symbols
Year 3 HTU=U=TU Hal ¥
+ (2,3,4+,5,8,10) HTU=U=HTU Dividing/ Grouping/ Sharing
+ (2,34+,5,8,10) THTU= U = Divided by/ into
Year L Year 6 Equal groups of
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TO + O = including remainders.

THTU +U (with decimal and
Fraction remainders, depending on

Inverse
ls aolual to/ is the same as

context)
HTU + TU Key Maths Resources
THTU +TU Culbes
Ut =U Base 10
TUt +U Place Value Counters
Arrays
Numicon
Number Lines
Cuisenaire Rods

Fluency variation, different ways to ask children to solve 615 + 5:

Using the part whole
model below, how can
you divide 615 by 5
without using the bus
stop’ method?

| have £OI5 and share it equally between
5 bank accounts. How much will be in

each account? 0I5 pupils need to be put

into 5 groups. How many will be in each

9roup?

5615

B15+5=

Tl =B15=5

i’

How many 5's go into 6157

What's the calculation? What's the

answer?
= { T ! =
35 3 Ba
06 e8e
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