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Key vocabulary for + - X + written calculations

Addition Subtraction Multiplication Division Equals
Add Between Altogether divide into Balance
And difference Arrays divide by Equals to

Addition ; By divisible by Equivalent
Altogether serease f S
g . groups o division ame as
ewer
Increase . . Same value
inverse of + half
inverse of — inverse of +
lots of .
. inverse of x
make minus .
multiply ind
More subtract | remainder
multiply by tient
plus subtraction quotien
multiple of h I
um take away share equally
product
total less than
times

twice/double etc




Count sets of objects reliably up to
twenty.

Combining two parts to make a
whole.

Start at a bigger number and count
on.

Regrouping to make ten (number
bonds)

Taking away ones

Counting back

Finding a missing part, given a whole

and a part.

Subtracting within 10

Double a number up to 10

Counting in 2s, 5s and 10s up to 20

Sharing objects up to 10 equally




Multiplication X and Division =

Concrete
» These are visual images of the actual resources to
use within the classroom.
» Use a range of different practical resources.
(e.g.base 10, place value counters, straws)

Pictorial
» These are pictorial representations that
may appear in pupil’s work.
» These can also be completed practically
when needed.

Abstract
These can be number lines, bar
models, Part-part whole, formal
methods

Grouping
Learn to make equal groups from a whole and find how | Represent a whole and work out how many equal
many equal groups of a certain size can be made. Sorta | groups.
whole set people and objects into equal groups. -
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& b« n’ = [ .l = * g There are 10 in total.
SRS SV B NES S NS ) There are 5 in each group.
There are 2 groups.
There are 10 children altogether.
There are 2 in each group.
There are 5 groups.
Sharing
Share a set of objects into equal parts and work out
how many are in each part.
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Progression

in Maths

Multiplication

(calculation
methods
formal &
informal)

Division

(calculation
methods
formal &
informal)

Multiplying
and dividing by
10, 100, 1000

Multiplication
and division
facts

Problem
Solving

calculate mathematical
statements for
multiplication and
division within the
multiplication tables and
write them using the
multiplication (x),
division (<) and equals
(=) signs

write and calculate
mathematical
statements for
multiplication and
division using the
multiplication
tables that they
know, including
for two-digit
numbers times
one-digit
numbers, using
mental and
progressing to
formal written
methods

multiply two-digit and three-
digit numbers by a one-digit
number using formal written
layout

multiply numbers up to
4 digits by a one- or
two-digit number using
a formal written
method, including long
multiplication for two-
digit numbers

multiply multi-digit numbers up to 4
digits by a two-digit whole number
using the formal written method of
long multiplication

multiply one-digit numbers with up to
two decimal places by whole numbers

divide numbers up to 4
digits by a one-digit
number using the
formal written method
of short division and
interpret remainders
appropriately for the
context

divide numbers up to 4-digits by a two-
digit whole number using the formal
written method of short division where
appropriate for the context

divide numbers up to 4 digits by a two-
digit whole number using the formal
written method of long division, and
interpret remainders as whole number
remainders, fractions, or by rounding,
as appropriate for the context

find the effect of dividing a
one- or two-digit number by
10 and 100, identifying the
value of the digits in the
answer as ones, tenths and
hundredths

multiply and divide numbers by 10, 100
and 1000 where the answers are up to
three decimal places

recall and use
multiplication and
division facts for 2, 5, 10
multiplication tables.

recall and use
multiplication and
division facts for 2,
3,4,5,8,10
multiplication
tables.

recall and use multiplication
and division facts for all
multiplication tables up to
12x12.

solve one-step
problems involving
multiplication and

division, by calculating

the answer using
concrete objects,
pictorial
representations and

arrays with the support

of the teacher

solve problems involving
multiplication and
division, using materials,
arrays, repeated addition,
mental methods, and
multiplication and
division facts, including
problems in contexts

solve problems,
including missing
number problems,
involving
multiplication and
division

solve problems involving
multiplying and adding,
including using the
distributive law to multiply
two-digit numbers by one
digit

solve problems
involving multiplication
and division and a
combination of these,
including
understanding the
meaning of the equals
sign

solve problems involving multiplication
and division




Multiplication X

Concrete

» These are visual images of the actual resources to

use within the classroom.

» Use a range of different practical resources.
(e.g.base 10, place value counters, straws)

Pictorial
» These are pictorial representations that
may appear in pupil’'s work.
» These can also be completed practically
when needed.

Abstract
These can be number lines, bar
models, Part-part whole, formal
methods

Find the total of equal groups by counting in 2s, 5s, 10s

Year 1
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There are 5 pens in each pack ...

5...10...15...20...25...30...35...40...

AMIMIMIMIM
222212

I=V=V-V-V-\

90 00 00 0 0@
00 00 ©0 00 ee
00 00 06 06 0e
00 00 00 ¢ ee
©0 0 @ 06 e
1 213]4als]e|[7]8 q
w2l lewls]e]iz]s |q
21|22 (23]24 (25|26 |27 28 2q
31 323334 (35]36[37]38 3q
4 |42 43| 44| 45| 46| 47| 48 4q

100 squares and ten frames support counting
in 2s, 5s and 10s.
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Equal groups/Repeated Addition
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Year 2

4x3=12

3x4=12

4+4+4=12

There are 3 equal groups with 4 in each group.

4x3=12
3x4=12
4 +4+4=12

1 | 1 |
| 1]

‘[} 4 8 12
4x3 =15

3x4=15
4 +4+4=12

Use arrays to understand commutativity




I can see 6 groups of 3
I can see 3 groups of 6

Year 2

2 lots of 5 5 lots of 2

2x5=5x2

Q00000
00000

QOQ0
SISisis

.oo

Pupils to rotate the array, to show that
orientation does not change the multiplication.

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

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

Short multiplication TO x O No exchange

T o
000
000
- 000
$
6 9

23x3 =69

20x3
/— 1x3 1x3 1x3
‘ \Vf\/ Y y rees
0 60 63 66

Leading to ...

Short multiplication TO x O - Expanded Column Method
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23 x5=7?

3x5=15

20 x 5 =100

23 x5 =115
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15 3 x5
100 20 x5
115
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Short multiplication TO x O, HTO x O- Column Method

000000| o
000000

000000

Years 3 & 4

Q00000 o
000000

[OO00000

-
w
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23 x6 =138

23x6 =138

23
X 6
138

11

Pupils to understand how the
expanded column method is

related to the formal column

method.

Long multiplication - multi-digit numbers up to 4 digits x TO - Column Method




3 4
%, 97
2328 34 x 7

3 4
x 27

2328 34 x7
680 34x20

. : o . - 3 4
As pupils start to multiply multi-digit numbers up to 4 digits by a two-digit whole number, x 27
g they should be confident with the abstract. 238 3x7
n 6 80 34x20
© 9 1 8 34x27
g [

Ensure understanding of place
value at each stage.

12 4
X 2 6
7 4 4
1 z
4 8 0
3 2 2 4
1 1

Answer: 3224

Multiplying decimals by whole number




© X 3
§ As pupils start to multiply one-digit numbers with up to two decimal places by whole numbers,
> they should be confident with the abstract. 14.16
Division +
Concrete Pictorial
> These are visual images of the actual resources o : Abstract
S » These are pictorial representations » These can be number lines, bar
to use within the classroom. } o
. : that may appear in pupil’s work. models, Part-part whole, formal
» Use a range of different practical resources.
> These can also be completed methods
(e.g.base 10, place value counters, straws) Sl R——
Grouping
el oot €G> €G> CGo
E Sort a whole set people and objects into equal Represent a whole and work out how many (‘) 1 2 3 4 5 ‘6 7 ;3 c=1 |=o I{I |=2 |‘3 |‘4 |=5
o | groups. equal groups.
Elere are ;0 Chlld:]en altogether. There are 19 in total. Children may relate this to counting back
ere are < In each group. There are 5 in each group. in steps of 2, 5 or 10.
There are 5 groups There are 2 groups.

Sharing
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10 shared into 2 equal groups gives 5 in
each group.

S
o
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Share a set of objects into equal parts and work | Sketch or draw to represent sharing into
out how many are in each part. equal parts.
Grouping equally / Making equal groups
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There are 8 children. 12:4=3 —tt
There are two children in each group. 0P 0000000 ee e e ¢l 23%3678918I1E
There are 4 groups. There are 4 groups now.
12:6=2 o
Count up from 0 in 3's.
8 divided into 4 equal groups = 2 in each group o oo oo o oo o0 o
2:2=6 12 divided into groups of 3.
e @eeoe00ee0000 |273=4
o
>

There are 4 groups.




Sharing equally

000000000000
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OO0 (00|00 |00 |00 | s
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N | 12 shared equally between 2. 20 shared into 5 equal parts. 182229
E They get 6 each. There are 4 in each part.
Understand remainders
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Year 3

There are 13 sticks in total.

There are 3 groups of 4, with 1 remainder.

22 + 5 =4 remainder 2

aYA Y
0 5 10 15 20 ' 2
3x5=15
4 x5=20
5x 5 =25 .. thisis larger than 22
So, 22 + 5 = 4 remainder 2




Short Division - TO + O, HTO = 0, ThHTO = O
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With exchange
(if required)

T 0 First, lay out the
blem.
4faz o0 prosiem 615 + 5 =123
Follow this link to support short division with
LN P 0o How many groups of 4 go - - -
< |7 [Fopepee into d tens? and without remainders using place value 0 5 §5 6
N &0100 2 groups of 4 tens with | ten
o - left over. counters nters
2 5 T o) Exchange the | ten left 7 3 3 8 3 q 42
8 4[q 2 OO 00000 over for 10 ones.
> k&éﬁ T®@@@®| We now have 12 ones.
cle)
2 T [ [5) ) How many groups of 4 go
49 010 010 into 12 ones?
%00 3 groups of 4 ones.

With exchange and remainders



https://www.youtube.com/watch?v=4EcMON3F1yE
https://www.youtube.com/watch?v=4EcMON3F1yE
https://www.youtube.com/watch?v=4EcMON3F1yE

T o Lay out the problem
g | W 00006 as short division. 432 +5=86r2
OO 8 6 r2 or
[[“ T o How many groups of 6 go 54 13 32
6 |L€ o OI00 00) into 8 tens? 432 +5=86 %
&, There is | group of 6 tens.
There are 2 tens remaining.
(3 r2 How many groups of 6 go . .
6 [3[% into 20 ones? Pupils to represent remainder as 'r’ or
There are 3 groups of 6 .
ons. a fraction

There are 2 ones remaining.




Year 6

As pupils start to divide numbers up to 4-digits by a two-digit whole number they should be
confident with the abstract.

The method of ‘chunking’ which uses knowledge of multiplication facts and repeated subtraction
may be adopted as a informal written methid of division.

Progress the long division with decimals.
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432 +15=28.8
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Short +

(use multiples of the divisor to support)

E.g.
4320 + 15 = 288

2 8 8

15 443132120

Chunking
22r8
13 | 294

130 (10x13)
164
130 (10xd3)
3%
M (Iedd)

15
30
45
60
75
90
105
120
135

20x 13 = 260
10x13 =130
5x13 =65
2x13 =26
1x13=13

Formal Written Long Division




