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Chancel Primary
School

Calculation Policy

Progression in methods
Reception to Year Six



Progression of skills — Addition

Year Group

Nursery

Skil

Subitise to 3

Count how many

Make numbers to 5

Add 1 more (through songs and rhymes)

Reception

Conceptually subitise to 5

1 more

Notice the composition of numbers within 10
Combine 2 groups

Add more

Year 1

Add together

Add more

Bonds within 10
Related facts within 20
Missing numbers

Year 2

Add 1s to any number (related facts)

Add three 1-digit numbers

Add across a 10

Add multiples of 10

Add 10s to any number

Add two 2-digit numbers (not across a ten)
Add two 2-digit numbers (across a ten)
Missing numbers

Year 3

Add 1s, 10s and 100s to a 3-digit number

Add two numbers (no exchange)

Add two numbers across a 10 or 100

Complements to 100

Add fractions with the same denominator within 1 whole
Calculate the duration of events

Year 4

Add 1s, 10s and 100s to a 4-digit number

Add up to two 4-digit numbers

Add decimal numbers in the context of money

Add fractions and mixed numbers with the same denominator beyond
1 whole

Year 5

Add using mental strategies

Add whole numbers with more than 4 digits

Add decimals with up to 2 decimal places

Complementsto 1

Add fractions with denominators that are a multiple of one another

Year 6

Add integers up to 10 million

Add decimals with up to 3 decimal places
Order of operations

Negative numbers

Add fractions




Addition

White Rose

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?

O

08 ¢

ONE
«

¥ o

e

il

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

DDDDD

Count out ... from a larger group.
E.g. Collect 3 beanbags for a game.

haCad

Make numbers to 5

Start by showing 1, 2and 3
using fingers.

Show me... @ % %

e® s

Begin to link numerals to quantities.

¥
s&sgg ® SSSS? 5)

Add 1 more

Through stories, songs and
rhymes.

How many do | have now?




Addition

White Rese

MATHS

Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

®®®

1 more

Continue to link to stories,
songs and rhymes.

1 more than ..

81910

Notice the composition of
numbers within 10

Link to stories, songs and

rhymes.

How many...?
How many...?
How many altogether?

.
e s gy

How many ways can you make...?

wy | B

Combine 2 groups There are .... s ...and ... make ....
There are ....
2 groups are combined to There are .... altogether. -
find the total. <P
OlO[Cl0C
C:)¢ o000
Add more First... Then... | have ....
ladd .... more. '.
A quantity is increased. % Now | have.... . ' .
0.
‘i?ﬁ R o>




Addition

White Rese

MATHS

2 guantities are combined
to find the total.

3

oPy

Progression of skills Key representations

Add together There are ... ... is @ part. ... plus ... is equalto ...

(aggregation) There are ... ...is a part. ..isequalto ... + ...
There are ... altogether. ... is the whole.

442=6
2+4=6

6=4+2
6=2+4

Add more
(augmentation)

A guantity is increased.

First... Then... Now...

i 0

0000 | ay

-

——

| start at ...
| jump on ...
lland on ...

[1]/2/3/@) 5|6 7/8|9 10|

A

. R {
o1 2 3 4 5 & 7 B % 10

.. plus ... isequal to
..isequalto.. 4+ ..

44+2=6
2+4=6

6=4+2
6=2+4

Bonds within 10

...is made of ... and ...

... can be partitioned into ...

... plus ...isequal to ...

..and ... make ... and ... 6+0=6
Include bonds for each 5+1=6
number within 10 '%OO.O 4+2=6
34+43=6
Encourage children to 244=6
notice patterns. 145=6
0+6=6
Related facts within 20 | know that ...and ... = ... ..morethan..is... What patterns do you
s0..and..= .. 50 ... more than ... is ... notice?
Make links to known facts. ; '-\/"'\" 5+2=7
O | [OOOl bt | (1 R 1542 =17
Q| | [OD]O| 0 1 2 3 4 56 7 8 9 10
o | [0D|o| e
oe| [0o[0e Pl 1 7=5+2
:_‘). DO :}. 10 11 12 13 14 15 16 17 18 19 20 17 =15 + 2

Missing numbers

Make links to known facts.

How many more do you

need to make ...?

@9

@[]

If ...isthe whole and ... is a

part, the other part must
be...

&
2 | ?

... plus ...isequal to ...

2+[ ]=6

6=2+[ |




White Rese

Addition MATHS

Progression of skills Key representations
Add ones to any number | know that ...and ... = ... ... morethan ...is .. What do you notice?
(related facts) s0..and..= .. so ... more than ... is ... Can you continue the
+1 1 ?
1 1 ] 1 ] m | L | pattern.
Make links to known facts. . S S A s 5+2=7
aVa 154+ 2=17
1 | 1 1 | | [ | _
20 21 22 23 24 25 26 27 28 29 30 25+4+2=27..

Add three 1-digit numbers Double ... + ... = ... What do you notice?

Which addition is the
Prompt children to ? easiest to calculate?
understand that addition C T

can be done in any order
and to make links to known
facts.

() 84+9+1=
8+1+9=
0090 9+1+8=

Add across a 10 ... can be partitioned into ... and ... | add ... to get to ... then | add ... 84+5=13
28+5=133
Partition the number being \o‘o|o,o OH.'.‘ , l P EEREPEEEE REEERE D
added to make a full ten. oooe [ ] o][e][e]le]le] Bllelellel]elele) X ]
) )
4 5 B 7 8B % 10 11 12 13 a 4 B 7 B % 10 11 12 13
P e
B M 25 X6 17T JB M ¥ 31 32 33
Add multiples of 10 ... ONes + ... ones = ... ones What is the same? @
50 ... tens + ... tens = ... tens What is different?
Make links to known facts - .
- aee | am L | [T R R T | @
within ten. T T T
01 2 3 4 5 & 7 8 9 10
34+2=5 2 |:|
* 30+20=>50 ——t m ———+—
0 10 20 30 40 50 &0 70 80 90 100 L ow [ s
Add 10s to any number ..tens + ... tens = ... tens Toadd ... needtoadd 10 | | knowthat...and..=..
..tens and ... ones = ... ... times. so..and..=..
Make links to known facts. i[z[2[als]s]? 2]+
[u[n]w[s[x]z]=[=]= 304 20 = 50
+ alla)ln®l_\sl_\a_nlnlnln 34+2U=54
.. 41 42 43 M 45 % 47 a8 | & SO
.. n_n_s;_s&_ss_s&_sr_st_se_su




Add 2-digit numbers
(not across a ten)

Lining up ones and tens in
columns will support with
later written methods.

... ONes 4+ ... ones = ... ones
.. tens 4+ ... tens = ... tens

?
43

3 ones + 1 one = 4 ones
4 tens 4+ 2 tens = 6 tens
6 tens + 4 ones = 64

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1ten.

There are .... ones, so | do/do not need to make an exchange.

.. 0nes = ... ten and ... ones
7
) as EE
RN RN
IO gpasae froreeeasat] ‘ S ones + 7 ones = 12 ones
L M. | —— A 12 ones = 1 ten and 2 ones
TER gt T ‘ 4 tens + 3 tens + 1 ten = 8 tens
L ! I / 8 tens and 2 ones = 82

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you
need to make ...?

6+ |=10

r rrra
10-[ ] =6

If...isa wholeand ...isa
part, then ... is the other
part.

[J+3=7

... can be partitioned into ...
and ...
10+8=12+[ |

7-3=[]




Addition

White Rose

MATHS

Progression of skills Key representations
Add 1s, 10s or 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number D e T
00|00 235+3=

Emphasis on mental . Iil 00 00 235+30=
strategies including number =. 00|00 235 + 300 =
bonds and related facts. © o 111 + =118
Prompt children to notice 444 + 5= 777+ 2= 604 + 20 = 111 + | — 181
which digit changes. 444 4+ 50 = 7774+ 20= 604 +50=

444 + 500 = 777 4200 = 604 +90= 111+ =811
Add two numbers ... ONes + ... oNes = ... ones ?
(no exchange) ...tens + ... tens = ... tens s | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens
introduction of formal ... EEEE L . 000 0000 2000 : : g
written method. ....EEE . @ @ 0000 000 00 ‘ +/a 3|2

Add two numbers across a
10 or 100

There are ... ones, so | do/do not need to make an exchange.

There are ... tens, so | do/do not need to make an exchange.

— Husdridd Tefd
...ones =...ten and ... ones. . = & JLIC
Formal written method ... tens = ... hundred and ... tens. == ] 114
involving up to 2 exchanges ; . 11
including 3-digit plus 2-digit = u
including 3-digit plus 2-dig - £ = ‘
numbers.
ol .
«|3(8]3 oo HT O
IR, o0 HOUD 367
1/ &4
[=] 8800}}@0 _—
5/ 3 1
3 o

Complements to 100

Pairs of numbers which
total 100

... plus ... is equal to 100

| add ... to get to the next 10, then ... to get to
100

38+ 62 =100
" +60 62 + 38 = 100
(h 100 = 38 + 62
I T 1 100 =62 + 38
8 | 2 EL ] 100




Addition

White Rese

MATHS

Progression of skills Key representations
Add ones to any number I knowthat ...and ... = ... .. more than ..is ... What do you notice?
(related facts) s0..and..=.. o ... more than ... s ... Can you continue the
ava pattern?
Make links to known facts. H m —— 54+2=7
M 15+ 2 =17
H——— m —— 2542 =27
20 21 22 23 24 25 26 27 28 29 30
Add three 1-digit numbers | .. and .. are a bond to 10 Double ... + ... = What do you notice?
104 ..=.. Which addition is the
Prompt children to Cee]e)e] . ? easiest to calculate?
understand that addition welele) ] s | 3] s
can be done in any order _ °°°
and to make links to known ees® () 2 I;’ I ; =
facts. -
[—— 000 94148

Add across a 10 ... can be partitioned into ... and ... | add ... to get to ... then | add ... 8+5=13
28 4+5=33
Partition the number being \oooo o|o|o,t| , | PEEEEFPENEE REEEE 0
added to make a full ten. ooo0e Q00000000000 0ee
—— Y o i
4 5 B 7 3 4 5§ 8 7 B % 10 11 12 13
e OO D
23 M 25 26 27T 28 19 ¥ 31 312 33
Add multiples of 10 ... ONes + ... ones = ... ones What is the same? e
50 ...tens + ... tens = ... tens What is different?
Make links to known facts = .
L aame | am I I [T N N T | @
within ten. S N R e m s p e |
01 2 3 4 5 B 7 8 9 10
3+2=5 ’e m
* 30+20=50 Tttt
0 10 20 30 40 50 60 70 80 90 100 L o [ w0 |
Add 10s to any number ..tens + ... tens = ... tens Toadd ... needtoadd 10 | | knowthat...and...=..
..tens and ... ones = ... ... times. so..and..=..
Make links to known facts. TERERREREREE
!1:22:2!:2‘:25:3&:27ju‘Hjn 3Q+2D=50
+ illi)lﬂ@IJSljﬁ_J?l_\ilHll‘l 34+2D=54
.. 41 42 43 M 45 a6 47 a8 S0
. . n_n_s;_ﬂ_ss_s&_sr_st_sq_m




Add 2-digit numbers
(not across a ten)

Lining up ones and tens in
columns will support with
later written methods.

... ONnes + ... ones = ... ones
..tens 4+ ... tens = ... tens

?
43

3ones+ 1one =4 ones
4 tens + 2 tens = 6 tens
6 tens + 4 ones = 64

Add 2-digit numbers
(across a ten)

Begin to exchange 10 ones
for 1ten.

There are .... ones, s0 | do/do not need to make an exchange.

...ones = ... ten and ... ones

?

1 ten and 2 ones
tens 4+ 1 ten = 8 tens

. 45 EE
R 21
o issasanaas]
IIETTD gasas rrrerrmy 5 ones + 7 ones = 12 ones
| TS | —, | S 12 ones =
EEE a i ‘ 4tens +3
- - Y e 8 tens and 2 ones = §2

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many more do you
need to make ...?

6+ ]=10

- ryrra
10-[ ] =6

If...isa wholeand ...isa
part, then ... is the other
part.

[]+3=7

7-3=[]

... can be partitioned into ...
and ...
10+8=12+[ |




Addition

White Rese

MATHS

Progression of skills

Key representations

Add 1s, 10s or 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number o
235+3 =

Emphasis on mental . IQE 2354+ 30=
strategies including number . 235+ 300 =
bonds and related facts. 111 + =118
Prompt children to notice 44445 = 777+ 2= 604 + 20 = 111 + — 181
which digit changes. 444 4+ 50 = 777+ 20= 604 + 50 =

444 4 500 = 777 + 200 = 604 +90= 111+ =811
Add two numbers ... ONes + ... ones = ... ones ?
(no exchange) ...tens + ... tens = ... tens 5 | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens
introduction of formal ... EEEE =" . ©0% 0000 g°°° : : g
written method. 0000000 00 4 3|2

Add two numbers across a
10 or 100

Formal written method
involving up to 2 exchanges
including 3-digit plus 2-digit
numbers.

There are ... ones, so | do/do not need to make an exchange.

There are ... tens, so | do/do not need to make an exchange.

... ones =...ten and ... ones.
.. tens =..

o -
-0

-
-

.hundred and ... tens.

il =

X
w -
alwO

7

==
255 | 54 ==
Hundreds Tiers
QOO HTo
00 Hooo 167
o 8800}@ —
5 /7 3 1
[} g

Complements to 100

Pairs of numbers which
total 100

.. plus ... is equal to 100

100

+2

| add ... to get to the next 10, then ... to get to

+60

¥ =

38+ 62=100
62+ 38=100
100 =38+ 62
100 =62 + 38




Add fractions with the
same denominator within 1
whole

When adding fractions with the same denominator, | only add the numerator.

... fifths + ... fifths = ... fifths

| I
Make links with known o % é
facts. - I | I | T + g N
ﬁ-’-'
| I LS S B S
Calculate the duration of From ... to ... o'clockis ... minutes.
events From ... o'clock to ... is ... minutes.
The total time taken is ... minutes.
Find durations of time
between a given start and + 33 mins  + 18 mins
end point. Children will
need to calculate l Y:25 I I 4:55 ] f ! |
complements to 60 start finish 2:25 300 318




Addition

White Rese

MATHS

Year 4

*  Add numbers with up to 4 digits using a formal written method.

* Solve simple measure and money problems involving fractions and decimals to 2
decimal places.

* Add fractions with the same denominator.

Progression of skills Key representations
Add 1s, 10s and 100s to a The ones/tens/hundreds/thousands What patterns do you notice?
4-digit number column will increase by ... 2350+ 3=
23504 30=

Emphasis on mental Thousands | Hundreds | Tens 2,350 4+ 300 =
strategies including number oS 00 00 00 2,350 + 3,000 =
bonds and related facts. o (1001 190] 00 ' '
Prompt children to notice (1] 6,040 + 200 = 2,211 + | = 2,251
which digit changes. 6,040 4+ 500 = 2,211 + =2,215

342543 = 3,425 4+ 300 = 6,040 + 900 = _

3,425 +30= 3,425 + 3,000 = 2,211 +[:| =i
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. UThﬂ ,% OTO 00

Q|00 00|0
Formal written method with | | can exchange 10 ... for 1 ... Q00 ThH T O
up to 3 exchanges. O ‘: g : :
Encourage children to ® gg © 33 e
estimate and use inverse _.}Ci B 3%
operations to check answers /
to calculations. (-]
Progression of skills Key representations
Add decimal numbers in ... pence + ... pence = ... pence £3.25 can be partitioned into £3 + 20p + 5p
the context of money ... pounds + ... pounds = ... pounds
Emphasis on partitioning —
and use of number lines v i3 va0s et
rather than formal written 5 4
calculations. 45p + 25p =70p
I I 1 1

£2+£3=£5 £2.45 £545  £5.65 £5.70

£5 + 70p = £5.70
Add fractions and mixed When adding fractions with the same denominator, | only add the numerator.
numbers with the same ... fifths + ... fifths = ... fifths
denominator beyond 1
whole + %

7 v
3,4_7_42 3 4 —H—+—+—+—— -+
5¥5T5775 S5/ \G5 0 ! i 2 3




White Rese

Addition MATHS

Progression of skills Key representations

Add using mental strategies Toadd ..., | can add ... then subtract ...

Add 1s, 10s, 100s, etc. to
any number.

Use number bonds and
related facts.

6458 IE2

48,650 + 300 =
48,650 + 30,000 =
48,650 + 30 =

Add whole numbers with I can exchange 10 ... for 1 ...
more than 4 digits

Encourage children to _ [+
estimate and use inverse =T
operations to check answers =] BEOEOE
to calculations. o T Ta

[ P Py
L -l
™ = I
oW =~
O R Y

0 x

4
-]

Add decimals with up to 2 I do/do not need to make an exchange because ...

decimal places I can exchange 10 ... for 1 ...

[BGI¥ Tth [ Hth [ Then I
Progress from the same 0 |00 00(® istel
number of decimal places to gg -
a different number of m I o0
decimal places, and from no o0 +312 1 Y EEIE )
exchange to exchange. 00000 |© 1 Q0 |00

O

Complementsto 1

o3-[ ot e - 5 G ®

4+6=10 04406 =1
on | 44+ 56 =100 0.44 + 056 = 1
444 +556=1,000  0.444 + 0556 = 1

Pairs of numbers with up to
3 decimal places which total
1

Encourage children to make
links with bonds to 10 and
complements to 100 and
1,000




Add fractions with
denominators that are a
multiple of one another

Encourage children to
convert fractions to the
same denominator before
adding.

Progress from adding
fractions within 1 whole to
adding fractions beyond 1
whole.

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
for the fractions to be equivalent.




Addition

White Rese

MATHS

Progression of skills Key representations
Add integers up to 10
million

3 4 1
Encourage children to +l1l8 1 8 1 :I 8 5
estimate and use inverse |+ [T 1o s[]
operations to check answers 53 42 ? 9/9 5 8
to calculations. 171 2,354 | 750 |1'5m |

Add decimals with up to 3
decimal places

Progress to numbers with
digits in different place
value columns.

Encourage children to check
that they have lined up the
columns correctly.

| do/do not need to make an exchange because ...

Teh llil Theh
©
0 .
00 O |08
o0 + 54
e 6|2
5 2 s |2 [
—

Order of operations

Calculations in brackets
should be done first.
Multiplication and division
should be performed before
addition and subtraction.
*When no brackets are
shown and the operations
have the same priority,
work left to right.

... has greater priority than ..., so the first part of the calculation | need to dois ...

+and -

000 9000 000 9000
000 9000 0000
3+4)x2=14 9909 O 3t+t4x2=11
000 ©

000
000
3x44+2=14

Negative numbers

Children add to negative
numbers and carry out
calculations which cross 0

... plus ... isequal to ...

O S L L
-5 —4 -3 -2 -1 0

| | | | |
I ] [ I I | I | I I

|
|
-5 —4-3-2-10 1 2 3 4 5
The difference between—-5and —1is 4
+5 +5
| | |
=5 0

The difference between—5 and 5is 10




Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then to mixed numbers.

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by ...

The lowest common
multiple of ... and ... is ...

...iIs made up of ... wholes

()
DO,
B ()
B )

N




Progression of skills — Subtraction

Year Group

Nursery

Skil

Subitise to 3

Count how many

Make numbers to 5

Take 1 away (through songs and rhymes)

Reception

Conceptually subitise to 5

1 less

Notice the composition of numbers within 10
Partition

Take away

Year 1

Find a part

Take away

Bonds within 10
Related facts within 20
Missing numbers

Year 2

Subtract 1s from any number (related facts)
Subtract across a 10

Subtract multiples of 10

Subtract 10s from any number

Subtract two 2-digit numbers (not across a ten)
Subtract two 2-digit numbers (across a ten)
Missing numbers

Year 3

Subtract 1s, 10s and 100s from a 3-digit number

Subtract two numbers (no exchange)

Subtract two numbers across a 10 or 100

Complements to 100

Subtract fractions with the same denominator within 1 whole

Year 4

Subtract 1s, 10s, 100s and 1,000s from a 4-digit number

Subtract up to two 4-digit numbers

Subtract decimal numbers in the context of money

Subtract fractions and mixed numbers with the same denominator

Year 5

Subtract whole numbers with more than 4 digits

Subtract using mental strategies

Subtract decimals with up to 2 decimal places

Complementsto 1

Subtract fractions with denominators that are a multiple of one
another

Year 6

Subtract integers up to 10 million

Subtract decimals with up to 3 decimal places
Order of operations

Negative numbers

Subtract fractions




Subtraction

White Rese

MATHS

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?

Ooen

0ed ¢

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 4 5

DDROD

Count out ... from a larger group.
E.g. Collect a cup for everyone at the table

Uev

Make numbers to 5

Start by showing 1, 2 and 3
using fingers.

Show me...

0® % 2

¢ 68

Begin to link numerals to quantities.

g
88803 LS

\
& (5]

Take 1 away

Through stories, songs and

rhymes.

How many do we have now?

SOOS




Subtraction

White Rese

MATHS

Progression of skills

Key representations

Conceptually subitise to 5

What do you see?
How do you see it?

Notice the parts that make

up the whole. @ ® ® |—|——|——I
Q00e

1 less 1lessthan...is... ololooo

Continue to link to stories, __ Q‘ ‘_?

songs and rhymes. @Q@Q Il... 11213/4/5/6/718(9 |10

Notice the composition of
numbers within 10

Link to stories, songs and

rhymes.

How many...?
How many...?
How many altogether?

How many ways can you make...?

¥ i ElEE

Partition There are ... altogether. g ...and ... make ...
I can see ... here and ... there.
Using objects, explore -
different ways to partition a a
numberinto 2 or more
arts.
' < | [CO[C[OC
w De|leeeec
Take away First... Then... Now... I have ... @®
| take ... away
A quantity is reduced. Q Now | have ... . /.
1"&' o ..
i W —




Subtraction

White Rese

MATHS

Focus on subtraction facts.

Encourage children to
notice patterns.

..and ... make ...

e

’_‘I

NG

and ...

5688

Progression of skills Key representations
Find a part There are ... in total. ... is the whole. ... subtract ... is equal to ...
.. are ... ... Is a part. ...isequalto .. —
Link to number bonds and How many are not ...7? ...Is a part.
known facts.E.g. 24+ 4=6 B 6—2=4
so if 6is the whole and 4 is 6 — 6—4=2
a part, the other part must &
be 2 @ A @ 4=6-2
e °
. — — 2 ) 2=6-4
A J
Take away First..._ Then... Now... | startat ... ... minus ... is equal to ...
- 8 I jump back ... ...isequalto..—
A quantity is decreased. ? ﬁza lland on ...
_ ; 6—2=4
[1[2]3]a]s5[6)]7[8]9 0] 6-4=2
Y
b bbb 4=6-2
a 1 2 3 4 5 & 7 B 9 10 2 — E _ 4
Bonds within 10 ..1s made of ... and ... ... can be partitioned into ... | ... minus... isequal to ...

Make links to known facts.

subtract to make ...?

Ltetlt

O[O[0[0[0
ol 000

part, the other part must
be...

6
Il 7

6-[ ]=2
2=6-[_]

R R
3 4 5(@® 7

1

Related facts within 20 | know that ... minus ... = ...less than ... is What patterns do you
50 ... Minus ... = 50 ... less than ... is ... notice?
Make links to known facts. A1 8—-3=5
- 12912 1 18-3=15
O. g% g.@ o 1 2 3 4 5 ]E __? ._! 9 10
ox| [ololom N A ' W 5=8-3
o)l [oolo| 10 11 12 13 14 15 16 17 18 19 20 15=18—3
Missing numbers How many do you need to If ... isthe whole and ... is a ... minus ... is equal to ...

B 9

a1




Subtraction

White Rese

MATHS

Progression of skills Key representations

Subtract ones from any | know that ... minus...=.. | ..lessthan..is.. What do you notice?

number 50 ... Minus ... = ... 50 ... less than ... is ... Can you continue the

1 =1 =1 -:,
(related facts) 5 L {r-\ff—\ﬂ - pattern? -
(o) 0 1 2 3 4 5 6 7 & 98 10 8§-3 =5

Make links to known facts. (o) o aVa¥a L 18—3=15
<t 3| B g i e e 28—3=25..

Subtract across a 10 ... can be partitioned into ... and ... Make links with related facts.

. ] 20 O_O_Ok@@@ [ | peEEE EEEEE 6 O_O_O_\@@@ |
Partition the number being 0008 E Q00 D0|O00D0000aR
subtracted to bridge - =2 =5
through a ten. 13-(5 a 33 = 3

2 4 5 & 7 B 93 10 11 12 13 3 4 5 & 7 & 5 10 11 12 13
3 ) (2 )
- X3 24 25 M X7 3R 29 30 31 3 o3
Subtract multiples of 10 ... ONES — ... ONES = ... Ones What is the same? - =
S0 .. tens — ... tens = ... tens What is different?
Make links to known facts L ® 0
within ten. : 2 20
aEBNN v
I 1 I m T I I T I 5
o 1 2 3 4 5 6 7 &8 9 10
2 2 | ?
5-2=3 | () -
50—20=30 0 10 20 30 40 50 60 70 80 90 100 20| 2

Subtract 10s from any
number

Make links to known facts.

.. tens — ... tens = ... tens
..tens and ... ones = ...

To subtract ... | need to
subtract 10 ... times.

-~

= N
ule gw|ew
2

ORFIEEE

| know that ... minus ... = ...
50 ... minus ... = ...

50—20=30
54 —-20=34




Subtract two 2-digit
numbers
(not across a ten)

3 ones — 1 one = 2 ones

.. ONes — ... ones = ... ones
... tens — ... tens = ... tens
43
a3
21 J 21 | ?

4 tens — 2 tens = 2 tens
2tens and 2 ones = 22

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

I need to make an exchange because | do not have enough ones to subtract ... ones.

43

x| ?

3 ones — 5 ones

| 25
e

(I need to exchange 1ten for 10 ones)

13 ones — 5 ones = 8 ones
3tens — 2tens = 1ten
1ten and 8 ones = 18

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many do you need to
subtract to make ...?

i rrr 10_D=E
6+ ] =10

If ...isa wholeand ...isa
part, then ... is the other
part.

7-3=[]
[J+3=7

... can be partitioned into ...
and ...
18— |=12+2




White Rese

Subtraction MATHS

Progression of skills Key representations
Subtract 1s, 10s and 100s The ones/tens/hundreds column will decrease by ... What patterns do you notice?
from a 3-digit number

235—-3=
Emphasis on mental 235 -30=
strategies including number 235 -300 =
bonds and related facts. 118 — =111
Prompt children to notice 624 —20= 181 — —111
which digit changes. 654 — 50 =

694—00= 8l11-[ ]=111
Subtract two numbers ... ONEs — ... ones = ... ones =
{no exchange) ... tens — ... tens = ... tens | .

... hundreds — ... hundreds = ... hundreds
Mental strategies and [Hundreds | Tens

introduction of formal 345 eeoQ(00Z |00
written method. ... ﬁm i o0o@ (P2w gﬁ'g )
143

b I
& & o=
~ W o

Subtract two numbers | need to subtract ... ones. | do/do not need to make an exchange.
across a 10 or 100 I need to subtract ... tens. | do/do not need to make an exchange.
| can exchange 1 ... for 10 ...

Formal written method
involving up to 2 exchanges 72

including 3-digit subtract s | 2
2-digit numbers. 43
S
= Bk to
bt 1T == 72
= = +5 i31e
2 7 LIE!
409
Complements to 100 100 minus ... is equal to ... | subtract ... tens, then | subtract ... ones.

Focus on subtraction facts.

. @ 100 — 38=62

Encourage children to 100 — 62 = 38

notice patterns. | e . 62 =100 — 38
100

—8 — 30 38=100-62

| I |
3 | ? 62 70 100




Subtract fractions with the
same denominator within 1
whole

Make links with known
facts.

When subtracting fractions with the same denominator, | only subtract the numerator.
... fifths — .. fifths = ... fifths

5 &
O | g - 7
575 7
BT [ ] s-s




Year 4

*  Subtract numbers with up to 4 digits using a formal written method.
* Solve simple measure and money problems involving fractions and decimals to 2

decimal places.
* Subtract fractions with the same denominator.

Progression of skills Key representations
Subtract 1s, 10s, 100s and The ones/tens/hundreds/thousands What patterns do you notice?
1,000s from a 4-digit column will decrease by ... 4356 —3 =
number Thousands | Hundreds Tens 4356 —30=

e 00 OO0 00 4,356 — 300 =
Emphasis on mental © (100Y 0} 00 4,356 — 3,000 =
strategies including number @ 4,433 — =4,430
bonds and related facts. 6,940 — 200 = 4433 — = 4033
Prompt children to notice 3425—-2= 3,425 - 200 = 6,940 — 300 =
which digit changes. 3425—-20=  3,425-2,000= 6,940 — 400 = 4,433 — =4,403

Subtract up to two 4-digit
numbers

Formal written method with
up to 3 exchanges.
Encourage children to
estimate and use inverse
operations to check answers
to calculations.

I need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.

I can exchange 1... for 10...

Th

C2@ «
ThH T O
326
-1271]4]s
105 8

Progression of skills

Subtract decimal numbers
in the context of money

Emphasis here is on
partitioning and use of
number lines rather than
formal written calculations.

Key representations
| can partition £... into £... and 100p £3.26 can be partitioned into £3 + 20p + 6p
£. —£.=£..
100p—..p=..p

—-bp —20p — £3
£5 — £3.26 £ m
f4—-£f3=f1 I I | I
100p — 26p = 74p £4 ) |100p £1.74 £1.80 £2 £5
£5-£3.26 =£1.74 .

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fractions
from wholes.

When subtracting fractions with the same denominator,
| only subtract the numerator.
... tenths — ... tenths = ... tenths

DR s
EDRORORDR0A [ [ [ 10 10

LLLTTTTIXXX 16 o
SO [ [ 1] 10 10




White Rese

Subtraction MATHS

Progression of skills Key representations

Subtract whole numbers I can exchange 1 ... for 10 ...
with more than 4 digits T [EREl T

Encourage children to \ D0 D
estimate and use inverse N\ 0 £
operations to check answers /
to calculations.

~

B
) LS
SN w
Ole -
'
-
~

2|/8[2]6]0

Subtract using mental
strategies

H = To subtract ..., | can subtract ... then add ...

000 000
o000 00 =
Subtract 1s, 10s, 100s etc LA % | ?

from any number.

48,650 — 300 = A
Use number bonds and 48,650 — 30,000 = [ 1 | |
related facts. 48,650 — 30 = 6,458 6,459 6,558

Subtract decimals with up
to 2 decimal places Tenths

00 |00
D2

2 1|2 217 | ?

Progress from the same
number of decimal places to suafoufouafe
a different number of et @ - a3t 2
decimal places and from no .
exchange to exchange.

Complements to 1

03+ ]=1 o035+[ |=1 o .
Encourage children to make o o o
links with bonds to 10 and
complements to 100 and o . . @ @
1,000 when finding a

missing part or subtracting

from 1 | @ | w | 10-4=6 1-04=06
3 T 35 ¥
— | . 100 — 44 = 56 1-044= 056
o2 | ? 1 |

CE T I — 1,000 — 444 =556 1 —0.444 = 0.556




Subtract fractions with The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
denominators that are a for the fractions to be equivalent.
multiple of one another

%

Convert fractions to the | feeeeeeacdoci e
same denominator before e D
subtracting. Progress from 4 4
subtracting fractions within | 3 " {§={5 15~ 1g

1 whole to subtracting from -
a mixed number. zi‘

D=
e 3 [
-4 W
—_— g
- D
== ol

ol &

o ——0c
[EN IS
ol
oo
wir

] g YT
Wit == wjon
LT [TV e ) Y




White Rese

MATHS

Subtraction

Progression of skills Key representations
Subtract integers up to 10
million

x'aPeil2|2]1

Encourage children to
estimate and use inverse
operations to check answers
to calculations.

4,604 |
2354 [ 750 | 2

Subtract decimals with up
to 3 decimal places

| do/do not need to make an exchange because ...

. BTN

Thth

Progress from the same
number of decimal and
whole number places to a

= o o o
different number of decimal G113 | [x18M]s]
and whole number places. -] 1134 [~[016]4) |

5139 09 7 5

Order of operations ... has greater priority than ..., so the first part of the calculation | need to do is ...
Children learn the order of
priority for operations in a o00w
calculation. Calculations in ...‘
brackets should be done Py
first. Multiplication and oBBY o009 ::z:
division should be 0SSs oo p
performed before addition 8-2x3=2 9O00% 8-2"=4
and subtraction.
(8—2)x3=18
Negative numbers ... minus ... is equal to ...

-1-4=-5

(YW\ I— lI I I

I I | I I [ I
-5 -4 -3 -2-10 1 2 3 4

|

|
Children subtract from 5
The difference between -5 and —1is 4

positive and negative N B N I
numbers and calculate pint i B
intervals across 0 -5 -5

| | | | |
l UL 1 L L L
-5 -4 -3-2-10 1 2 3 4 5

The difference between 5 and —5 is 10




Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then subtracting from a
mixed number.

The denominator has been
multiplied by ..., so the
numerator needs to be

multiplied by...
, 1
A =
EEEEDEEE
2_1_6_1_5
399 9§39

The lowest comman
multiple of ... and ... is ...

7
]
1
- 2/
7_1_14_9_5
] 21 18~ 18

... is made up of ... wholes
and ...




Progression of skills — Multiplication

Year Group | Skill
e Continue with counting and subitising skills as a foundation for later
N urse ry work on equal groups. (see addition and subtraction sections)
. e Doubleto 10
Receptlon e Make equal groups

Year 1

Countin 2s, 5s and 10s
Add equal groups
Make arrays

Make doubles

Year 2

Link repeated addition and multiplication
Use arrays

Double

The 2 times-table

The 10 times-table

The 5 times-table

Missing numbers

Year 3

The 3 times-table

The 4 times-table

The 8 times-table

Related facts

Multiply a 2-digit number by a 1-digit number - no exchange
Multiply a 2-digit number by a 1-digit number - with exchange
Scaling

Correspondence problems

Year 4

Times-table facts to 12 x 12

Multiply by 1 and 0

Multiply 3 numbers

Factor pairs

Multiply by 10 and 100

Related facts

Mental strategies

Multiply a 2 or 3-digit number by a 1-digit number
Scaling

Correspondence problems

Year 5

Multiples and factors

Square and cube numbers

Multiply numbers up to 4 digits by a 1-digit number
Multiply numbers up to 4 digits by a 2-digit number
Multiply by 10, 100 and 1,000

Mental strategies

Multiply fractions by a whole number

Multiply mixed numbers by a whole number

Find the whole

Year 6

Multiply numbers up to 4 digits by a 2-digit number
Multiply by 10, 100 and 1,000

Order of operations

Multiply decimals by integers

Multiply fractions by fractions

Find the whole

Calculations involving ratio




Multiplication

White Rese

MATHS

Prompt children to notice
that double means twice as
many and to notice that
there are two equal groups.

Progression of skills | Key representations
Double to 10 Double ... 1is ...
... is double ...

L
6

Make equal groups

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encourage children to
check that each group has
the same amount.

There are ... groups of ...
There are ... altogether.

.\il‘ ‘ \i||| i|‘|‘ W




White Rese

Multiplication MATHS

Progression of skills Key representations
Countin 2s, 55 and 10s There are ... equal groups of ... | Continue to colourin ..s | Complete the number
There are ... altogether. What do you notice? track/number line by

Begin by counting objects counting in ...s.

that naturally come in 2s, 55 @ % u u “
and 10s, for example pairs
of socks or fingers.

1|12|3|4|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(35|40
41 |42(43 |44 45|46 |47 48 (49 (50

[s [rofasfao] | [ [ |

| | |
I 1
0 10 20 30 40

Add equal groups There are ... groups of ... What is the same? What is different?
(repeated addition) There' ar:_a altugethEL 24+242=

Children should be ableto | ; 4 | R 10+ 10+ 10= 30 5+5+5=

write a repeated addition to |- CRICREL ORI 10+ 10+ 10=

represent equal groups and

to draw pil:tUrES or use @@@@ 5+54+54+5=20

objects to represent a Use objects or a drawing to represent the
repeated addition. equal groups and find how many in total.

Make arrays There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.
Children use their
knowledge of adding equal

groups to arrange objects in . . . ‘ pai PP )]
columns and rows. E . . . . * * * * *
® ® o

Make doubles Double ... 1is ...
et =
Children understand that
doubles are two equal
groups. Children may begin Mo
to explore doubles beyond é‘% nfﬁﬂz n
20 using base 10 Q
 —  —
E, E E oooes o0
. » Fa Qo000 1O




Multiplication

White Rese

MATHS

Encourage children to make
the link between repeated

Progression of skills Key representations

Link repeated addition and | There are ... equal groups with ... in each group.

multiplication There are ... altogether. 5 34+3=6
& & G0

Encourage children to make
links with related facts.

B -

addition and multiplication. 20 54+5+5+5=20
5 | 5] 5|5 | ax5=20
Use arrays There are ... rows with ... in each row. lcansee ... X ..and ... X...
There are ... columns with ... in each column.
Encourage children to see
3lots of 5 =15
that multiplication is a Cj a a a 54+545=15 3x5=15
commutative. 3333 5x3=15
5 lots of 3 =15 s
Cl a C'l 5 a 3+43+343+43=15 a
Double Double ... is ... Double ... is ... so double ... is ...

Double4d=44+4
Double 4is 8

EEmEE _ GEEE GEEE

T oo oo

Double 4 is 8

The 2 times-table ..lotsof 2 = .. times 2 is equal to ...
S
1 . N 1|2 R N [ 7|8 |92 |10
Enmumge dallv munung in 112213 |14 |15 |26 (17 |28 | 19 | 20
multiplES both forwards and . . u u 2122232425 |26] 27| 28] 22 ] 30
back. Notice that all [ X %29 2—1x9
multiples of 2 are even o0 XKL= =1lx
numbers. “1.1.1. 2x2=4 4=2x2
LA 3x2=6 6=3x2
? 1
m@ 220220 g 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table ..lotsof 10 = @@ %{4—7} .. times 10 is equal to ...
L X10= 1|2(3|4(5|6|7|8&|9[10
Encourage daily counting in @@ %%? 1112 |13 (14 |15 16 | 17 |18 | 19 | 20
multiples both forwards and %@ %@}, 2|22 23|24 252 |27 |28 | 2 |30
back. Notice the patternin 31|33 28|26 2 |38 20 [0
the numbers. ? _ _

1010 10] 10 1x10=10 10=1x10
2x10=20 20=2x10
3x10=30 30=3x10

| | 1 [l | | ] 1 1 | | | |
| I I 1 | | I I 1 | | I 1
0 10 20 30 40 50 60 70 80 90 100 110120




The 5 times-table ..lotsof 5= ... times 5 is equal to ...

X 5= %@%@% 1|2z |3|af58|6|7|8]|9 (10
Encourage daily counting in 11 (12 |13 | 14 [28 16 | 17 | 18 | 19 |20
multiples both forwards and 122|224 25|26 27| 28] 29 |30
back. Notice the pattern in mmmmm 31 (32|33 |24 |35 |36 27|38 |39 |40
the numbers.

1x5=5 E=1Xx5

2x5=10 10=2X5

3x5=15 15=3x5

| | | 1 | | | | 1 | 1 | |
I | J I | I | | I | I | |
0 5 10 15 20 25 30 35 40 45 50 55 60

s | s [ s ] 5] s
Missing numbers .. is equal to ... groups of ... ..times ... is equal to ...
Make links to known facts. 18 socks, how many pairs? %% D x2=18

18=2x[_]

|
I I | L I I |

| 1
0 2 4 & & 10 12 14 16 18 20




Multiplication

Progression of skills Key representations
The 3 times-table .. groups of 3 = 'Y X DE times 3 is equal to ...
e = (X X | 1|2(3|4|s|e|7|8[9]|w

Encourage daily counting in
multiples both forwards and
back.

3,...times =
3IX..=

11 |12 |13 |14 (15 (16 | 17 | 1B | 19 | 20

21|22 |23 |24 | 25|26 | 27|28 | 29 |30

4x3=12 12=4x3

BEBEE ]| T+t
0D 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ... groups of 4 = ..times 4 is equal to ...
x4 = 1|2 |3|4|s|6|7 |89 |10
Encourage daily counting in | 4, ... times = o000 1122 |13 |14 |15 |16 |27 [ 18 | 19 | 20
multiples both forwardsand | 4 x ... = 00O 21 |20 |23 B =5 | 25 | 27 BEEA 25 | =0
back. Encourage children to (X X X o o

notice links between the 2
and 4 times-tables.

E“HE] 4 | 4 | 4

Ix4=12 12=3x4
I T Y Y I

|
| | UL l | | | |
8 12 16 20 24 28 32 36 40 44 48

[
I
0 4

The 8 times-table

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2,
4 and 8 times-tables.

..lotsof 8=
X 8=
Cre-  HHE
&8x..=
EXENER
X A N X N N N
L X E N X X N N |
X E N X XN N

... times 8 is equal to ...

123456?3|9lﬂ

11 |12 |13 | 14 |15 |16 | 17 | 18 | 19 | 20

21 (22|23 |24 |25 |26 |27 | 28| 29 | 30

3IX8=24 24=3x8

[ IS [ S [ [N I — |
| 1

1 1 1 1
16 24 32 40 48 56 64 72 B8O 88 96

(—
I
0 8

Related facts

Use knowledge of
multiplying by 10 to scale

... X ...0nes is equal to ... ones

50 ... X ... tens is equal to ... tens.
L BN ] aeEew aEan

0000 O0O0O0

times-table facts. 0000 OO0O00O 3x4=12
0000 OOOO  3x40=120

Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.

by a 1-digit number - no ..ones multiplied by ... is equal to ... ones.

exchange Tens Tens

Children apply their RIS 30% 2 =60 @ 00 o

understanding of T BB Ix2=4

partitioning to represent ﬁ 88 :

and solve calculations using | | arrrrrT™ (1] 32 %2 =64 @ @

the expanded method. —— 00 o




Multiply a 2-digit number
by a 1-digit number - with
exchange

Children apply their
understanding of
partitioning to represent
and solve calculations using
the expanded method.

... tens multiplied by ... is equal to ... tens.
... ones multiplied by ... is equal to ... ones.

20x4=80
4x4=16

T11] 24 x4 =96

o [
&) e

00000
=N ) (0000 (00000
0000 (00000

Scaling

Children focus on
multiplication as scaling
( .... times the size) as
opposed to repeated
addition.

There are .... times as many ... as ...

AAAA AN [2]2]2

There are 3 times as many triangles as
circles.

... is ... times the size of ...
... i5 ... times the length/height of ...

4 cm
Eesssssssssss——— 16 CM

Miss Smith is twice the height of Jo. < &

Correspondence problems
(How many ways?)

Encourage children to work
systematically to find all the
different possible
combinations.

For every ..., there are ... possible ...
There are ... X ... possibilities altogether.

hats SCArves

Far every hat, there are two possible

A A A

& &

brame‘

scarves.
3Ix2=6

There are 6 possibilities altogether.




Multiplication

White Rese

MATHS

Year 4

*  Recall multiplication facts for multiplication tables up to 12 x 12

* Use place value, known and derived facts to multiply mentally, including: multiplying

by 0 and 1; multiplying together three numbers.

* Recognise and use factor pairs and commutativity in mental calculations.
*  Multiply two-digit and three-digit numbers by a one-digit number using formal written

layout.

*  Solve problems involving multiplying and adding, including using the distributive law
to multiply two-digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progression of skills Key representations
Times-table facts to ... groups of..= ' 3 s s 7 R |.c:
12 x12 ... times ... isequal to ... g i e el ol L Sl
X = ? 0o ooDoonc
; P OO0 n [ 1| u[nln Falao il «[=|w|als]=]|
Encourage daily counting in sss W/ [rfujojges|ojn)s) o
multiples both forwards and 00 e e e £ B e
back. Encourage children to i [ ]7| 7m0 70 | | o0
(_j o YYYYVYY YY) alblbat el bl 1=
notice links between related EEESESESSNENNOOonoon oo
times-tables. O o 0 11 22 33 44 55 66 77 88 99 110121 132 jaajesjse s o [ar o [ vo
Multiply by 1and 0 Any number multiplied by 1 is equal to ... X L=
Any number multiplied by 0 is equal to ... 1x1=1 1%x0=0
. A B . . 2x1=2 2x0=0
s N N N 7 ™ 5 !
"x.é./ ‘a.(‘.j./ KQ/ K.a..-/ '\-.C.j.-/ ;ﬁ_@ 3x1=3 3x0=0
Y VoY d4x1=4 4x0=0
'\__ __./I ey l\ __/' ey
Progression of skills Key representations

Multiply 3 numbers

To work out ... X ...

X .., | can first calculate ... x ... and then multiply the answer by ...

Chismueter | 88 88 88 4xrx3=5x3=2s
- . 88 88 88 ., -cx4=-2
commutativity to multiply S5 58 88 T e T
more efficiently. S8 SF 0
Factor pairs 12= . X ..,50... %X 12 = ..X ..X
i i 20000 OOS
Ch|ldrer:| Explor.e Eq.uwalent =gt eeee PR,
calculations using different eeee eoee
. 000000 O® 32X6=8x3Ix2 Ex8=6x4x2
factors pairs. 8% 6=24x2 o000 eeee .. o .o
o900 0OOOS o000 o000
000 0GOOOS (T X X ] o000
000 0OGOGS (L X X ] (X X X ]

Multiply by 10 and 100

Some children may over-
generalise that multiplying
by 10 or 100 always results
in adding zeros. This will
cause issues later when
multiplying decimals.

When | multiply by 10, the digits move ...
place value column to the left.
... iI5 10 times the size of ...

] T
o o0
e &0
| ®

H T

S 35 x 10 = 350

When | multiply by 100, the digits move ...
place value columns to the left.
... iI5 100 times the size of ...

h IL T
® |90
o9
[ ] L 1 ]
L 1 ]

14 x 100 = 1,400




Progression of skills

Key representations

Related facts ... X ...ones is equal to ... ones
SO ... X ... tens is equal to ... tens
Use knowledge of and ... X ... hundreds is equal to ... hundreds.
multiplying by 10 and 100 000 OO0 QOO0
to scale times-table facts. 000 OO0 ©00
000 OO0 ©00
000 000 ©00 ;,;-, 7x3=21
000 000 ©00 /e e
000 000 O©Q© 3%X70=210 7 %x30=210
000 000 @O0 3x700=2,100 7 X 300 = 2,100
Mental strategies ... tens multiplied by ... is equal to ... tens.
..ones multiplied by ... is equal to ... ones.
Partition 2 or 3-digit
numbers to multiply using I_ AP o
informal methods. — /'—\"\(/ﬂ‘—\('—\\
CIITITIINT | aneeee b + t I
crrrrrrTD 0 80 [:]
CITTIIIITT | Mmuaan 20 6
o = s 26 x8=80+80+48 =208
3X26=60+18=178 60 18

Progression of skills Key representations
Multiply a 2 or 3-digit To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...
number by a 1-digit To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the
number hundreds by ... ; :
g H|T 0 H|T o QOO0 \

The short multiplication o000 0000 3|4 3|4 OOO'QWQ'
method is introduced for Ooo'oooo x 5 x 5 ,OOIO .omﬁ
the first time, initially in an o000 [ 0000 2|0 .:f; x :} ' 7.0 OOO —nooool
expanded form. ' L] 3oy ) s | !

00| 0000 1170 000 "0_9_9_0_;

0000000 @/ 007
Scaling .. I5 ... times the size of ...
Children focus on - -
multiplication as scaling |?|?|?|?|?|?| |E|E|E|E|B|E|E|
(... times the size). A computer mouse costs £7 Ared ribbon is 6 cm.

A keyboard costs 6 times as much. A yellow ribbon is 7 times as long.
Correspondence problems | For every ..., there are ... possibilities.

There are ... X ... possibilities altogether. Deep pan Italian Thin
Encourage children to use Cheese cDP cl cTh
tE_'bIES to ShD""f' all the A pizza company offers a choice Mushroom M DP Ll MTh
different possible of 5 toppings and 3 bases. Vegetable v DP Vi ¥ Th
combinations. Chicken CDP cl CTh

5x3=15 Tuna TODP TI TTh




White Rese

Multiplication MATHS

Progression of skills Key representations
Multiples and factors ... i5 a multiple of ... because | ...is a factor of ... because The common factors of ...
- X = e X = and ... are ...
Encourage children to l l l 00000000
1x8
notice patterns and make _l 0000 Factors of 20 Factors of 12
links with known facts. Skl ENEN ERAER Kl 2x4
11 (42 13 | 14 |15 16 | 17 ]T 19 0 ....
21|22 |23 |24 | 25 | 26 l"."|28 2'9-|!U 1,2,43nd33r'ef3l:t0r50f3
Square and cube numbers | ... squared means ... X ... ... cubed means ... X ... X ...
(1171
000 0000
[ 1 ] o900 0000 . -
L ] L 1 000 9000
1x1 2x2 3x3 4 x4 1x1x1 2x2x2 3x3x3
12=1 22=4 3P=9 42 =16 E=1 2=3 =y

Multiply numbers up to 4 To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds

digits by a 1-digit number by ... and the thousands by ... = = T e
@ =] 00000 1[1]s 2
This builds on the short Q0 E 3
multiplication method < =] 000|000
introduced in Y4 00
=] =] Q00|00
Q0

Multiply numbers up to 4 | can partition ... into ... and ... First, | multiply by the ... Then | multiply by the ...
digits by a 2-digit number x[oocoleeee] [x] 4« | AERE

©0e0[0000| (30| 1200 | 120 | 2z
T 88888(S8S8| ST 0] ¢ | % e
partitioned using an area 21888818800 A [ [312[0] | Gext

4 18

model then long 32x44=1,200+80+120+8 |
multiplication is introduced 32 x 44 = 1.408 300 + 90 + 20 + 6 = 416
for the first time. !




Multiply by 10, 100 and
1,000

Some children may over-
generalise that multiplying
by a power of 10 always
results in adding zeros. This
will cause issues later when
multiplying decimals.

To multiply by 10/100/1,000, | move all the digits ... places to the left.

... i5 10/100/1,000 times the size of ...

Th H

T feelselss

T

234 x 10= 2,340
234 X 100 = 23,400
234 % 1,000 = 234,000

234x10=234
2.34 X100 =234
2.34 x 1,000 = 2,340

Mental strategies

Children continue to use
efficient mental strategies
such as partitioning and
knowledge of factor pairs
and related facts to
multiply.

The most efficient strategy to calculate ... % ...

is ...

To calculate .. X 12, lcando ... X ... X ...

For example: 121 x 12

| could calculate 100 x 12 plus 20 x 12 plus 1 x 12
| could calculate 121 X 10 plus 121 x 2

I could calculate 121 X 6 x 2

| could calculate 121 x4 x 3

Multiply fractions by a To multiply a fraction by an integer, | multiply the numerator by the integer and the
whole number denominator remains the same.
Make links with repeated LR I e I
addition. 717171717
1 1 1 1 1
—wfd==4 —4=4=11 1.1 1 1 1 5 2. . 2 2 2 6
FEEXATE T SIS S| gxs=g 4345 43+7=7 FX3=5+3+3=3
llij1j111]1 2 2 2
5 5 5 5 5 = 5 5 5
L1 T ] | L]
1 1 I I | 1 |
0 1 0 1
16=8-11 2,3-841
Multiply mixed numbers by | | can partition DQ intoD andJ
a whole number | L 5
25x%x3
RN S e ] 3 5 6
2Xx3=6 § %3 =§ =2

2%X3=6+2=8




Find the whole Iféis ..., then the whole is ... x ... If% is ..., then % is ... and the whole is ... x ...
Children multiply to find the
whole from a given part.

1 4 B i

gof =6 zof __=24 3=24+4=6

?
: 5x6=30 |, i 7x6=42
ABBAE %Df?.l):ﬁ — ;of42=24




Multiplication

White Rese

MATHS

Progression of skills Key representations
Multiply numbersup to4 | To multiply by a 2-digit number, first multiply by the ones, [ '1'2 -n. ?'
digits by a 2-digit number then multiply by the tens and then find the total. “ 16
+ 7242 (1,207%6)
36210 (1,207%30)
4 3452
Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 ... 15 10/100/1,000 times the size of ...
Some children may over- M Th | Th H T Th H T Tth | Hth | Thth
neralise that multiplyin o0 009 00 [T INI]
bya power of 10 ahways Ot oo
234 x 10= 2,340 0234 x10=2.34

results in adding zeros.

234 x 100 = 23,400
234 x 1,000 = 234,000

0.234 x 100 =23.4
0.234 x 1,000 = 234

Order of operations

Calculations in brackets

... has greater priority than ..., so the first part of the calculation | need to dois ...

should be done first. 900 0000 000 0000
Multiplication and division 000 0000 900 0000 2000
should be pEffDrl"l"lEd before {3 +4] x2=14 .... 3+4x2=11
addition and subtraction. ::::
+and -
3+42=19

Multiply decimals by I knowthat ... x .= .., I need to exchange 10 ... for 1
integers solalso knowthat ... x ... = R o

000, Laom o0 3ta )2
This is the first time children 000 {0000 00 x 3
multiply decimals by 000/ 10000 o0 REELLILE
numbers other than 10, 100 9]
or 1,000 H i BT
Encourage them to make o9 | ® [oe0| o9 i ® [®e9
links with known facts and | ©|0/0/0/0/0 (COOOO® ([ *® | ® [ese| s i » [see
whole number o|o‘o‘o‘o‘o oe‘ob‘oo oo | o /esel oo} o jose
multiplication. Ll .,,f joe| 00 .,/ o0

6x2=12 6x02=12 . L
213 x 4 =852 2.13 x4 =852




Multiply fractions by
fractions

Encourage children to give
answers in their simplest
form.

When multiplying a pair of fractions, | need to multiply the numerator and multiply the

denominator.

1.,1_1 2.,4_8 2.,3_6_2
3X5°15 35715 3%5515°5
Find the whole If% is ..., then the whole is ... x ... If% is ..., then% is ... and the wholeis ... x ...
Children multiply to find the
whole from a given part. % of =18 g of =48
2 % =48 +-4=12
) _ ?
18 x3 =54 . 1 9x12=108
1
(] S of 54 =18 e _
18 3 —_— 9 of 108 =48
48
Calculate percentages There are ... lots of ... %in 100% ... % is made up of ... %, and ... %
To find ... %, | need to divide by ...
Children first learn how to e 100%
find 1%, 10%, 20%, 25% and 0% s0% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 5% | 2% % | 5%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. S50%of..=..+2 To find 23%, | can use 10% x 2 and 1% x 3
25%of ..=..+4 To find 99%, | can find 1%, then subtract from 100%
Calculations involving ratio | For every ..., there are ...
% 6
Encourage children to see For every 1 adult on o school trip, there are 6 children. N\
the multiplicative Adults Children
relationship between ratios. 1 6
They will need to multiply adults ® 1< 2 12 > %3
or divide each value by the 3 18

same number to keep the
ratio equivalent.

Double number lines and
ratio tables help children to
see both horizontal and
vertical multiplicative
relationships.

children

Adults

Children

The ratio of adults to childrenis1: 6

0 6 12 18




Progression of skills — Division

Year Group | Skill
e Continue with counting and subitising skills as a foundation for later
N urse ry work on equal groups. (see addition and subtraction sections)
. e Sharing
Reception  Grouping

Year 1

Make equal groups — grouping
Make equal groups — sharing
Find a half

Find a quarter

Year 2

Divide by 2

Divide by 10
Divide by 5
Missing numbers
Unit fractions
Non-unit fractions

Year 3

Divide by 3

Divide by 4

Divide by 8

Related facts

Divide a 2-digit number by a 1-digit number - no exchange
Divide a 2-digit number by a 1-digit number - with remainders
Unit fractions of a set of objects

Non-unit fractions of a set of objects

Year 4

Division facts to 12 x 12

Divide a number by 1 and itself

Related facts

Divide a 2 or 3-digit number by a 1-digit number
Divide by 10 and 100

Year 5

Mental strategies

Divide numbers up to 4 digits by a 1-digit number
Divide by 10, 100 and 1,000

Fraction of an amount

Year 6

Short division

Mental strategies

Long division

Order of operations

Divide by 10, 100 and 1,000
Divide decimals by integers
Decimal and fraction equivalents
Divide a fraction by an integer
Fraction of an amount
Calculate percentages
Calculations involving ratio




Division

White Rese

MATHS

Progression of skills

Key representations

Sharing

Provide practical activities
such as sharing items during
snack time. Encourage
children to check whether
items have been shared
fairly (equally).

There are ... altogether.
They are shared equally between ... groups.

oo BBEE T

A

Grouping

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encourage children to
check that each group has
the same amount.

There are ... groups of ...

There are ... altogether. % 9 9
BEEE O W o2




Division

White Rese

MATHS

Encourage children to
physically move objects into
equal groups. They can also
circle equal groups when
using pictures.

you make?

119%%1

Progression of skills Key representations
Make equal groups - There are ... altogether. Circle groups of 2 Take ... cubes.
grouping How many groups of ... can | There are ... groups of 2 Make equal groups.

clCpl
clpol

There are ... groups of ...

Make equal groups —
sharing

Encourage children to check
that the objects have been
shared fairly and each group
is the same.

... have been shared equally between...

There are ... on/in each ...

OO

0000

00000

Take ... cubes.
Share them between ...

12 shared between ... is ...

Find a half

Start with practical
opportunities to share a
quantity into 2 groups.
Progress to circling half of
the objects in a picture and
then to finding the whole
from a given half.

To find half, | need to share
into 2 equal groups.

)L

There are ... in each group.

177177

o 0 g0 %, 0%,

If ... is half, what is the
whole?

0O

4 is half of ...

Find a quarter

Start with practical
opportunities to share a
quantity into 4 groups.
Progress to using pictures or
bar models to find a quarter
and then to finding the
whole from a given quarter.

To find a quarter, | need to
share into 4 equal groups.

Ty o
AN A

A quarterof ... is ...

There are ... in each group.

If ... is one quarter, what is
the whole?

3 is one quarter of ...




Division

White Rose

MATHS

Progression of skills

Key representations

Divide by 2

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts and
halving.

There are ... equal groups of 2

... shared equally between 2 is ...

Half of ... is
2=
4x2=28
8+2=4
k]
X 4 | 4

Divide by 10

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

..equal groups of 10

I I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100

There are .
+10=
6 X10= 60
60+-10=6

lD 10 10

shared equally between 10is ..

60
6|6|6|6|6|6|6|6]6]6

6x10=60
60+10=6

Divide by 5

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

There are ... equal groups of 5

5 5 5 5 5 ||||||

1T 1T 1T 1T 1T
0 5 10 15 20 25 30 35 40 45 50

... shared equally between 5 is ...
5=

>G> G
I

6Xx5=30
30+5=6

EEHRRE Y

Missing numbers

Bar models are useful to
show the link between

multiplication and division.

... divided by 2/5/10 is equal to ...

?
10 | 10 [1+2=10

?
10 10 10] 10] 10 [J+5=10

?

10 10 [ 10 | 10 [ 10 [ 10 | 10 [ 10 | 10 | 10

D+10=10




Unit fractions

In Y2 the focus is on finding
11 1
2:3°"93

Bar models are useful to
show the link between
division and finding a
fraction.

The objects have been shared fairly into ...
groups.

l01‘... is ...

0 4

There are ... equal parts.
There is ... part circled.

%is circled.
20 D0
X (]
[ X ] @O ( 1)

Non-unit fractions

In Y2 the focus is on finding

2 3
ry andz

Prompt children to notice

2. . 1
that 21s eqguivalent to 3

The objects have been shared fairly into ...
groups.

%"f--- s.. e0e|ece|ece|cee

There are ... equal parts.
There are ... parts circled.

% is circled.




Division

White Rose

MATHS

Progression of skills Key representations
Divide by 3 There are ... groups of 3 in ... ... has been shared equally into 3 equal groups.
Encourage children to 2xX3=6 2X3=6
compare the grouping and @@ 6+-3=2 @@@ 6+-3=2
sharing structures of __
division and to make links : - :1. . .
with times-table facts. 11 NCND 2 [ 2] 2
@ 0 1 2 3 4 5 6 .i ol o o
Divide by 4 There are ... groups of 4 in ... ... has been shared equally into 4 equal groups.
w 4= ~4=
Encourage children to 2X4=38
compare the grouping and @ @ 8+-4=2 @ @ @@
sharing structures of =8
division and to make links : .Q. 8 + 4 =72
with times-table facts. ® W N o0 . ;
11 | X
® o0:1:34567:| @@ eo(ecfecfoe| [2 222

Divide by 8 There are ... groups of 8 in ... ... has been shared equally into 8 equal groups.
.t 8= .. +8=
Encourage children to Y
compare the grouping and 2xX8=16 II! f I o000
sharing structures of 16+8=2 :|:|:|.|:|.|:‘. """"
L ) 0 8 16
division and to make links
with times-table facts.
8 2x8=16
oooooooo oojecjec[ococfoefeefee]| 15-8=)
Related facts +..isequalto...,
so..tens =+ ... isequal to ... tens.
Link to known times-table "Tees weEE weEe
facts. 0000 O000
EEEE EEEE EEEE 0000 0000 12:3-4
0000 OO0OO 120:3=40
Divide a 2-digit number by | ... tens divided by ... is equal to ... tens.
a 1-digit number - no ... ones divided by ... is equal to ... ones.
exchange ~—
L [anansnnans) 60+2=30
Partition into tens and ones | |errrrrrre [ 1] 4+-2=2
to divide and then [snssnsren]
recombine. ATTITTTITY an 2 %) e
AT eoi=el




Divide a 2-digit number by
a 1-digit number - with
remainders

... tens divided by ... is equal to ... tens.
... ones divided by ... is equal to ... ones.

There are ... groups of ...
There are ... remaining.

31+-4=71r3
-4 -4 -4 -4 -4 -4 -4

Encourage children to
partition numbers flexibly E_ ; e e e
to help them to divide more T | e
efficiently. Steesasey) 94+ 4=23r2

faansnnsana]

| Seee ) PRANETE ) Tens

OO | gemm | 80+4=20 [ |90 O 00 000

[susnnnsnnnl 00 00 00 |000 Qo

D | geee 1o-a=4 (1%) oo 00 000 ®
Unit fractions of a set of The wholeis divided into ... equal parts. | One ...of ... is ...
objects Each part is% of the whole. 1

<of 12
Bar models are useful to 0@ (oo @®) 3011253 000|000 000 000
show the link between (X N J (oo ®) 1
division and fractions, for (X X ) (o0 @) 30f36is 12
example, dividing by 3 and (X X ) m
finding a third. 1 . 000 000 | 000
2 of 12 apples is 3 apples.

Non-unit fractions of a set
of objects

Bar models are a useful
representation and show
the links with division and
multiplication.

The whole is divided into ... equal parts.
Each part is é of the whole.

o000 (000
oo (000
oo0 (000
oo (909

%of 12 apples is 9 apples.

lc:f IS oy 50g of ...is ...
] O
3 .
Zof12159
000|000 000 000
§0f36i524
000 | ©O00 000




Division

White Rese

MATHS

Year 4

* Recall division facts for multiplication tables up to 12 x 12

*  Use place value, known and derived facts to divide mentally, including: dividing by 1

* 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.

Progression of skills Key representations

Division facts to 12 x 12 There are ... groups of ... in ... has been shared equally into ... equal groups.

Encourage children to

compare the grouping and 000000 o ) """

sharing structures of ...... [ o0

division and to make links 5 —6

with times-table facts. P Y 12 2% 6=12
12+-6=2 0 Sl 12| |[ee|/ee/ee/ee|ee|0e| 12+6=2

Divide a number by 1 and
itself

Children may try to divide a
number by zero and it
should be highlighted that
this is not possible.

When | divide a number by 1, the When | divide a number by itself, the answer is 1

number remains the same.

5 shared between 1is5 @

There are 5 groups of 1in 5

OIOIOIOIC)

5 shared between 5is 1

A
e

Progression of skills Key representations
Related facts +..isequalto...
) ] S0 ...tens + ...is equal to ... tens
If.;nk to known times-table and ... hundreds =+ ... is equal to ... hundreds.
cts. .
000 OO0 ©00©
000 OO0 ©00
838 353 383
44 21+7= 21+3=7
000 000 ©00 210;7—330 210+-3=70
000 OO0 ©00O N N
000 OO0 O©O0® 2100+-7=300 2,100 +~3 =700
Divide a 2 or 3-digit | can partition ... into ... tens | cannot share the hundreds/tens equally, so | need to
number by a 1-digit and ... ones. exchange 1 ... for 10 ...
number @ 300 + 3 =100
SN : 120+-3 =40
Progress from divisions with 15 = 3 5
no exchange, to divisions
: 435 -3 =145
with exchange and then
divisions with remainders. Hundreds Tens
00 o =) 0000 [00000
00 ) (=) o000 00000
(8]6) o (=) o000 )
00 o ©- Lo




Progression of skills

Key representations

Divide by 10 and 100

Encourage children to
notice that dividing by 100
is the same as dividing by
10 twice.

When | divide by 10, the digits move 1
place value column to the right.
... is one-tenth the size of ...

Teh | Hth T -Tth | Hith
o0 @ 00

When | divide by 100, the digits move 2

place value columns to the right.
... Is one-hundredth the size of ...

Tth Hth T Tth

Hth

Tth | Hih T [0 | e
eoe @00

Tth Hth T Tth

Hth

i 10

(Of ) *+ @

2-+10=0.2 12+10=1.2

2-+100=0.02 12 +100=0.12




Division

White Rose

MATHS

Progression of skills

Key representations

Mental strategies

| can partition ... into ... and
... to help me to divide more

| can show groups of ... ona
number line.

100 x 4 9x4

436

To divide by ..., | can divide
by ... and then divide the
result by ...

436 +4=436+-2 +2

436 +2 =218
218 +2 =109

Divide numbers up to 4
digits by a 1-digit number

The short division method is
introduced for the first time.

There are ... groups of ... hundreds/tens/ones/ in ...

I can exchange 1 ... for 10 ...

113

Divide by 10, 100 and 1,000

Encourage children to
notice that dividing by 100
is the same as dividing by
10 twice, and that dividing
by 1,000 is the same as
dividing by 10 three times.

To divide by 10/100/1,000, | move all the digits ... places to the right.
... is one-tenth/one-hundredth/one-thousandth the size of ...

Fraction of an amount

Bar models support children
to understand that to find a
fraction of an amount, we
divide by the denominator
and multiply by the
numerator.

Th H T Tth Hth
[ ] ..H
Th H T Tth | Hth
s m 120+ 10=12
Th H T Tth | Hith
m.. 120 + 100 = 1.2
Th H T Tth | Hth
H ® lee| 120-+1,000=0.12
To find DOf ..., Ineed to divide by ... If% is ..., then the whole is ... X ...
and multiply by ... ?
coleslesieoles 99|V |9 |[ee e e e lof_=6
?
L
e o EEET 1] for_=2
Z of20= = ofga= B




Division

White Rose

MATHS

Progression of skills

Key representations

Short division

Encourage children to
interpret remainders in
context, for example
knowing that “4 remainder
1” could mean 4 complete
boxes with 1 left overso 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ...
| can exchange 1 ... for 10 ...

Mental strategies

Include partitioning and
number line strategies
outlined in Y5 as well as
division using factors.

To divide by ..., | can first divide by ... and then divide the answer by ...

240 -60=240-+10+6

|—| <6 >—v|

9,120 +15=9,120+5+3

| 9,120

240—b| +10 >—D|

f
480 +-24=480+4+6 | | | | |

w—[+a > |o[+s D] | CTT]
Long division Method 1 Method 2
The long division method is 036 ~ 7 036 ~o/1/o/9ir 9
introduced for the first time. | 12[2 3 2 15[3]7 2 12[a7372 131727276
Two alternative methods > g g e i%% (e % | %
are shown. 72| | (2xe 6.0 (15 x4) 72 BEIEL
0] [1]2 L 9

Order of operations
Calculations in brackets
should be done first, then
powers. Multiplication and
division should be
performed before addition
and subtraction.

... has greater priority than ..., so the first part of the calculation | need todois ...

000 00 000 00
000
g (6+4)+2=5 6+4+-2=8




To divide by ..., | move the digits ... places to the right.

Divide by 10, 100 and 1,000
Encourage children to

H T Tth | Hth | Thth
notice that dividing by 100 YD) ’..l
is the same as dividing by o 1 +1.000 2 = =312 . =
10 twice, and that dividing P e, S 10231 906 + 10 =90.6
: 312 +-100=3.12 906 + 100 =9.06
by 1,000 is the same as oo o0 31551 000 =510 i =
dividing by 10 three times. L el 906 + 1,000 = 0.906
Divide decimals by integers | | knowthat ..+ ...= .., I need to exchange 1 ... for 10 ...
solalso knowthat ...+ ... =
This is the first time children
divide decimals by numbers 0000 0000 o000
other than 10, 100 or 1,000 0000 0000 000D
0000 0000 0000
39+-3=13 39+3=13 0.39+3=0.13
Decimal and fraction The fraction ... is equivalent to the decimal ... [l is equal to %
equivalents 7 : |
3 3 0Ss 05 x 25
e ;| 025 | o025 | 025 | o2 /\
- e + z $ 02 | 02 | 02 | 02 | 02 3 = 75 =075
| % || % || % | %] %% ] %] [o1]or]er]or]oafor]erfor]orfos 4 100 '
102 2-=04 208 S
5 . 5 X s =0. x 25

Divide a fraction by an

... ones divided by 2 is ... ones

I am dividing by ..., so I can

... is equivalent to ...

be used to support
understanding where
needed.

1
— of 36 = =12
5 of36 = 36

integer so ... sevenths divided by 2 is | spliteach partinto ... equal S0 .t = Lt
... sevenths. parts.
This is the first time children
divide fractions by an 4.,-=1 N I I S | -j] 2_4
integer. 7 7 37°7%6 376
4.,_2 2,.,_4. ,_1
7 +2=3 so3+4=g+4=¢
Fraction of an amount To find %II divide by ... If% is equal to ..., then% are | 1t is equalto ... then the
Children divide and multiply equal to ... whole is equal to ...
to find fractions of an
amount. Bar models can still % of36 =36+ 2 T LIRPFIH T ‘:l .

7 1
—90f2,700 = 6 0f2,700 x 7

11T




Calculate percentages There are ... lots of ... %in 100% ...% ismade up of ... %, and ... %

Tofind ... %, I need to divide by ...
Children first learn how to oo 100%
find 1%, 10%, 20%, 25% and 50% s0% 10% | 10% | 10% | 10% [ 10% | 10% | 10% [ 10% | 10% | 10%
50% before using multiples 3% | 2% 2% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of ... =..+2 To find 23%, I can use 10% X 2 and 1% X 3

25%of .= ..+ 4 To find 99%, I can find 1%, then subtract from 100%

Calculations involving ratio | For every ..., there are ...
+6

Encourage children to see J/\\

the multiplicative For every 6 children on a school trip, there is 1 adult. Adults | Children
relationship between ratios. 1 6

They will need to multiply adults : SC 2 12 > =3
or divide each value by the 3 18

ratio equivalent. =6

Double number lines and
ratio tables help children to

see both horizontal and 0 1 2 3 4 5 6
vertical multiplicative aults
relationships. The ratio of children to adults is6: 1

0 6 12 18




CHANCE,

Our Calculation Policy
‘%/"ﬂllranC\'\‘:pv

This policy meets the requirements set out in the National Curriculum 2014 for the teaching and
learning of mathematics. It has been developed by the mathematics subject leader and all teaching
staff so that the understanding of mathematical principles and methods is consistent and
progressive.

Expectations for progression

The calculation policy reflects the age-related expectations of the National Curriculum 2014. At
Chancel we feel it is vital that children have complete accuracy in using an appropriate method, and
are able to confidently use and apply their understanding of a given method before they move on.
Only once this has been demonstrated and the teacher is confident that the child has mastered a
particular method, will they move on to the next. Therefore, the set methods for each year group
may not reflect the methods that every child in that group is using. Where appropriate, the CPA
approach is used to ensure understanding before progressing to the next stage.

Contextual application of methods

Children will be provided with ‘real-life’ scenarios so that they can see the value and relevance of
learning an efficient method for calculating. Methods will also be practised regularly to ensure
confidence and accuracy in application. This will help children to both value their learning and
become more confident as independent mathematicians. Children will not progress to the next
efficient method until they have demonstrated accuracy of method in using and applying and
contextual problem solving.

Choosing and using a calculation method

Children will be encouraged to use a common process in deciding which calculation/s will be
needed to solve a problem. This will ensure that they select the most appropriate method for the
numbers involved.

The following concepts must be taught from the earliest opportunity to ensure a firm grounding
in logical reasoning and accuracy.

When presented with problem, children should answer the following questions:
e What am | being asked to calculate?
e (Can | use any mental maths knowledge?
o Will jottings help me to work it out?
o Dol need to make use of a formal method?

Prior to calculating and when calculating:
e What would a sensible answer be close to? (Approximate)
e |Is my method/calculation appropriate/accurate? (Calculate)
e Does my answer sound feasible? (Sensible)
e Canluse a method to check? (Inverse)



CPA Approach

Concrete, Pictorial, Abstract (CPA) is a highly effective approach to teaching that develops a deep and
sustainable understanding of maths in pupils. CPA was developed by American psychologist Jerome
Bruner. It is an essential technique within the Singapore method of teaching maths for mastery.

At a glance
e An essential technique of maths mastery that builds on a child’s existing understanding
o A highly effective framework for progressing pupils to abstract concepts like fractions
e Involves concrete materials and pictorial/representational diagrams
e Based on research by psychologist Jerome Bruner

e Along with bar modelling and number bonds, it is an essential maths mastery strategy

Background to the CPA framework

Children (and adults!) can find maths difficult because it is abstract. The CPA approach builds on children’s
existing knowledge by introducing abstract concepts in a concrete and tangible way. It involves

moving from concrete materials, to pictorial representations, to abstract symbols and problems.

The CPA framework is so established in Singapore maths teaching that the Ministry of Education will

not approve any teaching materials that do not use the approach.

Concrete step of CPA

Concrete is the “doing” stage. During this stage, students use concrete objects to model problems.
Unlike traditional maths teaching methods where teachers demonstrate how to solve a problem, the
CPA approach brings concepts to life by allowing children to experience and handle physical (concrete)
objects. With the CPA framework, every abstract concept is first introduced using physical, interactive
concrete materials.

For example, if a problem involves adding pieces of fruit, children can first handle actual fruit. From
there, they can progress to handling abstract counters or cubes which represent the fruit.

Pictorial step of CPA

Pictorial is the “seeing” stage. Here, visual representations of concrete objects are used to model
problems. This stage encourages children to make a mental connection between the physical object
they just handled and the abstract pictures, diagrams or models that represent the objects from the
problem.

Building or drawing a model makes it easier for children to grasp difficult abstract concepts (for example,
fractions). Simply put, it helps students visualise abstract problems and make them more accessible.


https://mathsnoproblem.com/en/mastery/bar-modelling/
https://mathsnoproblem.com/en/mastery/number-bonds/

Abstract step of CPA

Abstract is the “symbolic” stage, where children use abstract symbols to model problems.
Students will not progress to this stage until they have demonstrated that they have a solid
understanding of the concrete and pictorial stages of the problem. The abstract stage involves
the teacher introducing abstract concepts (for example, mathematical symbols). Children are
introduced to the concept at a symbolic level, using only numbers, notation, and mathematical
symbols (for example, +, —, x, /) to indicate addition, multiplication or division.

Making CPA work for you

Although CPA is presented as three distinct stages, teachers can go back and forth between
each stage to reinforce concepts.

Children should be encouraged to vary the apparatus that they use in class. For example, students might
one day use counters, another day they might use a ten frame. Likewise, children are encouraged to
represent the day’s maths problem in a variety of ways. For example, drawing an array, a number bond
diagram or a bar model.

By systematically varying the apparatus and methods used to solve a problem, children can craft
powerful mental connections between the concrete, pictorial, and abstract phases.

When teaching young children numbers, counters and multi-link cubes are more commonly used

in the UK. However, concrete materials are frequently shelved by the time children reach KS2 — many
teachers believe them to be too childish or distracting. Removing concrete materials exposes children
to abstract concepts too early. As a result, they miss out on the opportunity to build a conceptual
mathematical understanding that can propel them through their education.

It is important to recognise that the CPA model is a progression. By the end of KS1, children need to
be able to go beyond the use of concrete equipment to access learning using either pictorial
representations or abstract understanding. What is important, therefore, is that all learners,
however young, can see the connections between each representation.



The National Curriculum
Purpose of Study

Mathematics is a creative and highly interconnected discipline that has been developed over centuries,
providing the solution to some of history’s most intriguing problemes. It is essential to everyday life,
critical to science, technology and engineering, and necessary for financial literacy and most forms of
employment. A high-quality mathematics education therefore provides a foundation for understanding
the world, the ability to reason mathematically, an appreciation of the beauty and power of mathematics,
and a sense of enjoyment and curiosity about the subject.

Aims
The national curriculum for mathematics aims to ensure that all pupils:

o become fluent in the fundamentals of mathematics, including through varied and frequent practice
with increasingly complex problems over time, so that pupils develop conceptual understanding and the
ability to recall and apply knowledge rapidly and accurately

o reason mathematically by following a line of enquiry, conjecturing relationships and generalisations,
and developing an argument, justification or proof using mathematical language

o can solve problems by applying their mathematics to a variety of routine and non-routine problems
with increasing sophistication, including breaking down problems into a series of simpler steps and
persevering in seeking solutions

Mathematics is an interconnected subject in which pupils need to be able to move fluently between
representations of mathematical ideas. The programmes of study are, by necessity, organised into
apparently distinct domains, but pupils should make rich connections across mathematical ideas to develop
fluency, mathematical reasoning and competence in solving increasingly sophisticated problems. They should
also apply their mathematical knowledge to science and other subjects.

The expectation is that the majority of pupils will move through the programmes of study at broadly the same
pace. However, decisions about when to progress should always be based on the security of pupils’
understanding and their readiness to progress to the next stage. Pupils who grasp concepts rapidly should

be challenged through being offered rich and sophisticated problems before any acceleration through new
content. Those who are not sufficiently fluent with earlier material should consolidate their understanding,
including through additional practice, before moving on.

Information and communication technology (ICT)

Calculators should not be used as a substitute for good written and mental arithmetic. They should therefore
only be introduced near the end of key stage 2 to support pupils’ conceptual understanding and exploration

of more complex number problems, if written and mental arithmetic are secure. In both primary and secondary
schools, teachers should use their judgement about when ICT tools should be used.

Spoken Language

The national curriculum for mathematics reflects the importance of spoken language in pupils’ development
across the whole curriculum — cognitively, socially and linguistically. The quality and variety of language that
pupils hear and speak are key factors in developing their mathematical vocabulary and presenting a mathematical
justification, argument or proof. They must be assisted in making their thinking clear to themselves as well as
others, and teachers should ensure that pupils build secure foundations by using discussion to probe and

remedy their misconceptions.



School Curriculum

The programmes of study for mathematics are set out year-by-year for key stages 1 and 2. Schools are,
however, only required to teach the relevant programme of study by the end of the key stage. Within each
key stage, schools therefore have the flexibility to introduce content earlier or later than set out in the
programme of study. In addition, schools can introduce key stage content during an earlier key stage, if
appropriate. All schools are also required to set out their school curriculum for mathematics on a
year-by-year basis and make this information available online.

Attainment Targets

By the end of each key stage, pupils are expected to know, apply and understand the matters, skills and
processes specified in the relevant programme of study.
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Addition
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Reception/Year 1 - Add with numbers up to 20

Use numbered number lines to add, by counting on in ones. Encourage children to start with
the larger number and counton. E.g.: 5+ 3

5+3=3

O 1234567819910

Children should:

Have access to a wide range of counting equipment, everyday objects, number tracks and
number lines, and be shown numbers in different con-texts.

Read and write the addition (+) and equals (=) signs within number sentences.

Interpret addition number sentences and solve missing box problems, using concrete objects and number
line addition to solve them:

4=11+10 T7+[= 10
]+ = 1 +3= 8

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line

Key skills for addition at Y1:

e Read and write numbers to 100 in numerals, incl. 1—20 in words
e Recall bonds to 10 and 20, and addition facts within 20

e Count to and across 100

e Countin multiplesof 12,5 and 10

e Solve simple 1-step problems involving addition, using objects, number lines and
pictorial representations.
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Addition

Year 1/2 - Add with 2 digit numbers

Add pairs of 2-digit numbers, moving to the partitioned column method when secure adding tens

‘%/4"4RY sc\'djv

and ones:

STEP 1: Only provide examples that do NOT cross the tens boundary until they are secure with the
method itself.

5 L-}- 2 5 - 5q STEP 2: Once children can add a multiple of ten to a 2-digit

number mentally (e.g. 50+13), they are ready for adding
5 O pairs of 2-digit numbers that DO cross the tens boundary
3 .

f X0t D o
50 +9 37+53=9|

3041
+ 50t3
R0+ 1]

STEP 3: Children who are confident and accurate with this stage should move onto the expanded
addition methods with 2 and 3-digit numbers. At this point they should continue to learn to apply to
a wider range of more challenging addition problems in real-life contexts.

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double,
most, count on, number line, sum, tens, ones, partition, addition, column, tens boundary

Key skills for addition at Y2:
e Add a 2-digit number and ones (e.g. 27 + 6)
e Add a 2-digit number and tens (e.g. 23 + 40)
e Add pairs of 2-digit numbers (e.g. 35 + 47)
e  Add three single-digit numbers (e.g. 5+ 9 + 7)
e Show that adding can be done in any order (the commutative law).
e Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)
e Countin steps of 2, 3 and 5 and count in tens from any number.
e Understand the place value of 2-digit numbers (tens and ones)
e Compare and order numbers to 100 using < > and = signs.
e Read and write numbers to at least 100 in numerals and words.
e Solve problems with addition, using concrete objects, pictorial representations, involving
numbers, quantities and measures, and applying mental and written methods.



Addition

Year 2 - Add with 2 digit numbers

CHANCE,

‘%/"'m?y sc\‘pdv

Add pairs of 2-digit numbers, moving to the partitioned column method when secure adding tens

and ones:

STEP 1: Consolidate examples that do NOT cross the tens

3) l'_,'* 2 5 = 5‘1 boundary until they are secure with the method itself.

50 + Ll, STEP 2: Once children can add a multiple of ten to a 2-digit

s lO + 5 number mentally (e.g. 50+13), they are ready for adding pairs

50 t9 53).

31+53=1]

of 2-digit numbers that DO cross the tens boundary (e.g. 37 +

STEP 3: Children who are confident and accurate with this stage

-

30 +7 should move onto the expanded addition (Similar to Y3) with 2
+ O $ 3 numbers. At this point they should continue to learn to apply to
a wider range of more challenging addition problems in
%O + l I real-life contexts.

When secure with this method, move onto column addition with no partitioning.

O
23

SL

Ts

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals,

double, most, count on, number line, sum, tens, ones, partition, addition,

column, tens boundary

Key skills for addition at Y2:
e Add a 2-digit number and ones (e.g. 27 + 6)
e Add a 2-digit number and tens (e.g. 23 + 40)
e  Add pairs of 2-digit numbers (e.g. 35 + 47)
e Add three single-digit numbers (e.g. 5+ 9 + 7)
e Show that adding can be done in any order (the commutative law).
e Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)
e Countin steps of 2, 3 and 5 and count in tens from any number.
e Understand the place value of 2-digit numbers (tens and ones)
e Compare and order numbers to 100 using < > and = signs.
e Read and write numbers to at least 100 in numerals and words.

e Solve problems with addition, using concrete objects, pictorial representations, involving

numbers, quantities and measures, and applying mental and written methods.
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Addition

Year 3 - Add with 3 digit numbers

%444” Sc\ddy

Introduce the expanded column addition method:
Add the ones first, in preparation for the compact method.

In order to carry out this method of addition: .3
+

W & -

Children need to recognise the value of the hundreds, tens and
ones without recording the partitioning.

Pupils need to be able to add in columns.

3
S

0
7
6
>
O
0
3

00 | Ol —

Move to the compact column
addition method (with

6 exchange) when children are secure. Children should
compare the expanded method to the compact column
% method to develop an understanding of the process and

+

the reduced number of steps involved.

H
/.
|
5

oo |0 O]

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most,
count on, number line, sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds
boundary, increase, vertical, exchange, expanded, compact

Key skills for addition at Y3:
e Read and write numbers to 1000 in numerals and words.
Add 2-digit numbers mentally, incl. those exceeding 100.
Add a three-digit number and ones mentally (175 + 8)
Add a three-digit number and tens mentally (249 + 50)
Add a three-digit number and hundreds mentally (381 + 400)
Estimate answers to calculations, using inverse to check answers.
Solve problems, including missing number problems, using
number facts, place value, and more complex addition.
e Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones.)

e Continue to practise a wide range of mental addition strategies, ie. number bonds, adding
the nearest multiple of 10, 100, 1000 and adjusting, using near doubles, partitioning and
recombining.



CHANCE,

Addition

Year 4 - Add with 4 digit numbers

%444” Sc\ddy

Move from expanded addition to the compact column method, adding ones first, and ‘carrying’
numbers underneath the calculation, ‘exchanging’. Also include money and measures contexts.

Introduce the compact column addition method by asking children to add the two given numbers
together using the method that they are familiar with (expanded column addition—see Y3). Teacher
models the compact method with carrying, asking children to discuss similarities and differences and
establish how it is carried out.

E.g.: 2629 + 1378 = 4007

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most,
count on, number line, sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds
boundary, increase, vertical, carry, exchange, expanded, compact, thousands, hundreds, digits, inverse

Key skills for addition at Y4:

e Select most appropriate method: mental, jottings or written and explain why.

e Recognise the place value of each digit in a four-digit number.

¢ Round any number to the nearest 10, 100 or 1000.

e Estimate and use inverse operations to check answers.

e Solve 2-step problems in context, deciding which operations and methods to use and
why.

e Find 1000 more or less than a given number.

e Continue to practise a wide range of mental addition strategies, ie. number bonds,
add the nearest multiple of 10, 100, 1000 and adjust, use near doubles, partitioning
and recombining.

e Add numbers with up to 4 digits using the formal written method of column addition

e Solve 2-step problems in contexts, deciding which operations and methods to use
and why.

e Estimate and use inverse operations to check answers to a calculation.
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Year 5 - Add with more than 4 digits including decimals

%444” Sc\ddy

The decimal point should be aligned in the same way as the other place value columns, and
must remain in the same column in the answer row.

Children should understand the place value of tenths £ “I.'S(i + £ ’ 3 78

and hundredths and use this to align numbers with
different numbers of decimal places. ”-l-‘ 5 q

+13.78
£ 28.37
y N

Pupils should be able to add more than two values,

carefully aligning place value columns.

Teacher should model and use the values of tenths and hundredths so that children can use
these to align numbers accurately.

Empty decimal places can be filled with zero to show the - I
place value in each column.

E.g.:2.5+14.91+0.55 '

altogether, total, equal to, equals, double, most, count on,
number line, sum, tens, ones, partition, plus, addition,
column, tens boundary, hundreds boundary, increase, l
carry, exchange, expanded, compact, vertical, thousands,

hundreds, digits, inverse & decimal places, decimal point,

tenths, hundredths, thousandths

0.5 =
4.9
2.50

Key vocabulary: add, more, plus, and, make, -+ O 5 5
796
A

Key skills for addition at Y5:

e Add numbers mentally with increasingly large numbers, using and practising a range
of mental strategies ie. add the nearest multiple of 10, 100, 1000 and adjust; use
near doubles, inverse, partitioning and re-combining; using number bonds.

e Use rounding to check answers and accuracy.

e Solve multi-step problems in contexts, deciding which operations and methods to
use and why.

e Read, write, order and compare numbers to at least 1 million and determine the
value of each digit.

e Round any number up to 1, 000, 000 to the nearest 10, 100, 1000, 10,000 and
100,000.

e Add numbers with more than 4 digits using formal written method of columnar
addition.



CHANCE,

Addition

%quysc\ddy
Year 6 - Add several numbers with increasing complexity
-,— 0 L Adding several numbers with different numbers of decimal
« 10 ax cone places (including money and measures):
3‘_{ . 2 Tenths, hundredths and thousandths should be correctly
, q I 7 6 aligned, with the decimal point lined up vertically including
’ in the answer row.

k 2. 3 I+, O Empty decimal places should be filled with zero to show

the place value in each column.

5 g . 7 l 6 E.g.:2.34+19.176 + 37.2
y ¢

Adding several numbers with more than four
digits:

Key vocabulary: add, more, plus, and, make,
altogether, total, equal to, equals, double, most,

count on, number line, sum, tens, ones, partition,
plus, addition, column, tens boundary, hundreds

boundary, increase, ,carry*, expanded, compact, vertical, thousands, hundreds, digits, inverse,
decimal places, decimal point, tenths, hundredths, thousandths

Key skills for addition at Y6:

e Perform mental calculations, including with mixed operations and large
numbers, using and practising a range of mental strategies.

e Solve multi-step problems in context, deciding which operations and methods to use
and why.

¢ Use estimation to check answers to calculations and determine, in the context of
a problem, levels of accuracy.

e Read, write, order and compare numbers up to 10 million and determine the value
of each digit.

¢ Round any whole number to a required degree of accuracy.

e Pupils understand how to add mentally with larger numbers and calculations
of increasing complexity.
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Reception/Year 1- Subtract from numbers up to 20

Children consolidate understanding of subtraction practically, showing subtraction on bead strings, using
cubes etc. and in familiar contexts, and are introduced to more formal recording using number lines.

Subtract by taking away

Count back in ones on a numbered number line to take away, with numbers up to 20:

-4=5

Find the difference

This will be introduced practically with the language ‘find the difference between’

and ‘how many more?’ in a range of familiar contexts. E.g.: How many more black

HERER

cubes are there than red ones?

Mental subtraction

Children should start recalling subtraction facts up to and within 10 and 20, and should be able
to subtract zero.

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how
many more, how many fewer / less than, most, least, count back, how many left, how much less is_?

Key skills for subtraction at Y1:
e  Given a number, say one more or one less.
e Count to and over 100, forward and back, from any number.
e  Represent and use subtraction facts to 20 and within 20.
e Subtract with one-digit and two-digit numbers to 20, including zero.
e Solve one-step problems that involve addition and subtraction, using concrete objects (ie bead
string, objects, cubes) and pictures, and missing number problems.
e Read and write numbers from 0 to 20 in numerals and words.
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Subtraction
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Year 2 - Subtract with 2-digit numbers

Subtract on a number line by counting back, aiming to develop mental subtraction skills.

This strategy will be used for:

¢2-digit numbers subtract ones (by taking away / counting back) e.g. 36—7

#2-digit numbers subtract tens (by taking away / counting back) e.g. 48—30

eSubtracting pairs of 2-digit numbers: E.g.: 35 - 17 =18. Partition the second number and subtract it
in tens and ones, as below:

Subtract tens first. Then subtract ones (singularly or in group)

f\/W ARV

I 19 20 25 IR 25 35

Move towards more efficient jumps back, as above.

Children should also be taught to recognise that when numbers are close together, it is more
efficient to count on and find the difference.

47-3%=9

+ “1‘7
3c1 40 [{_7

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how
many more, how many fewer / less than, most, least, count back , how many left, how much less is_?
difference, count on, strategy, partition, tens, ones
Key skills for subtraction at v2:
e Recognise the place value of each digit in a two-digit number.
e Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.
e Subtract using concrete objects, pictorial representations, 100 squares and mentally, including: a
two-digit number and ones, a two-digit number and tens, and two two-digit numbers.
e Show that subtraction of one number from another cannot be done in any order.
e Recognise and use inverse relationship between addition and subtraction, using this to check
calcula-tions and missing number problems.
e  Solve simple addition and subtraction problems including measures, using concrete objects, pictorial
representation, and also applying their increasing knowledge of mental and written methods.
e Read and write numbers to at least 100 in numerals and in words.
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Year 3 — Subtracting with 2 and 3-digit numbers

The partitioned column subtraction method.

1: Introduce where no exchange is required.

2: Introduce exchange through practical subtraction. Children should learn about partitioning in
different ways to illustrate that the values are the same but the partitioning is different.

3: Progress towards 3 digit numbers including money (£1.28 = £1+ 20p + 8p).

Step 1 Step 2 Step 3

67— 25 73-56 4776- 293
6O+ ] 70+3 Lo+ 10+ 6
_20+5 -850+ - 200+ 90+3
Lo +2 {OF ] 100 + 90+ 3
= =1 =183

Continue to reinforce counting on as a strategy for close-together numbers (e.g. 121—118), and
also for numbers that are “nearly™ multiples of 10, 100, 1000 or £s, which make it easier to count on
(e.g. 102-89, 131—79, or calculating change from £1 etc.).

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance between, how
many more, how many fewer / less than, most, least, count back , how many left, how much less is_?
difference, count on, strategy, partition, tens, ones exchange, decrease, hundreds, value, digit

Key skills for subtraction at Y3:

® Subtract mentally a: 3-digit number and ones, 3-digit number and tens, 3-digit number and hundreds .
® Estimate answers and use inverse operations to check. ®  Solve problems, including missing number
problems.

® Find 10 or 100 more or less than a given number.
® Recognise the place value of each digit in a 3-digit number .

® Counting up differences as a mental strategy when numbers are close together or near
multiples of 10

® Read and write numbers up to 1000 in numerals and words
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Subtraction
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Year 4 — Subtracting up to 4-digit numbers

The partitioned column subtraction method (decomposition) to continue and should now include
more complex numbers with greater opportunity for ‘borrowing’. This feeds into the compact
column subtraction method which is develop through Years 4,5 and 6.

To introduce the compact method, ask children to perform a subtraction calculation with the
familiar partitioned column subtraction then display the compact version for the calculation they
have done.

For example: 4629-3576 = 1053

In any calculation a sensible estimation should be made —n\ H T U
prior to the calculation. LI. ‘5; J/ l2 Ci

It's also important to remind children that in the tens

column where we are calculating 2-7 (20-70) we must _ 5 5 7 6
emphasise not that 2-7 (20-70) is not possible but that
2-7 (20-70) will give us a negative number (-5 or -50) so i O 5 3

this is why we need to ‘borrow’.

Children should also be taught to use the inverse to

check their calculations.

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance be-

tween, how many more, how many fewer / less than, most, least, count back , how many left, how
much less is_? difference, count on, strategy, partition, tens, ones, exchange, decrease, hundreds,
value, digit, inverse

Key skills for subtraction at va:

e Subtract by counting on where numbers are close together or they are near to
multiples of 10, 100 etc.

e Children select the most appropriate and efficient methods for given subtraction
calculations.

e Estimate and use inverse operations to check answers.

e Solve addition and subtraction 2-step problems, choosing which operations and
methods to use and why.

e Solve simple measure and money problems involving fractions and decimals to two
decimal places.

e Find 1000 more or less than a given number.

e Count backwards through zero, including negative numbers.

e Recognise place value of each digit in a 4-digit number Round any number to the
nearest 10, 100 or 1000

e Solve number and practical problems that involve the above, with increasingly large
positive numbers.
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Year 5 — Subtracting with at least 4-digits

Children who are still not secure with number facts and place value will need to remain on
the partitioned column method until ready for the compact method.

O ALTRI
ooy subtreeton G _ 3 - 3
2108 9

S 127/ 1l
w 12/ . ] L)‘ Subtract with decimal values, including mixtures of

4 q 6 7 integers and decimals, aligning the decimal point.

—

o 435 7

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance be-

tween, how many more, how many fewer / less than, most, least, count back , how many left,
how much less is_? difference, count on, strategy, partition, tens, ones, exchange, decrease,
hundreds, value, digit, inverse

Key skills for subtraction at Y5:

e Subtract numbers mentally with increasingly large numbers .

e Use rounding and estimation to check answers to calculations and determine,
in a range of contexts, levels of accuracy .

e Read, write, order and compare numbers to at least 1 million and determine the
value of each digit.

e Count forwards or backwards in steps of powers of 10 for any given number up to 1
million.

e Interpret negative numbers in context, counting forwards and backwards with
positive and negative integers through zero.

e Round any number up to 1 million to the nearest 10, 100, 1000, 10,000 and 100,000
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Year 6 — Subtracting with decimals, larger and

increasingly more complex numbers

Using the compact column method to subtract more complex integers

Using the compact column method to subtract money and measures, including decimals
with different numbers of decimal places.

V127092
-3 36.90 (k)
b 3 8- LI-ZKS

Empty decimal places can be filled with zero to show the place value in each column.

Pupils should be able to apply their knowledge of a range of mental strategies, mental
recall skills, and informal and formal written methods when selecting the most
appropriate method to work out subtraction problems.

Key vocabulary: equal to, take, take away, less, minus, subtract, leaves, distance
between, how many more, how many fewer / less than, most, least, count back , how

many left, how much less is_? difference, count on, strategy, partition, tens, ones
exchange, decrease, hundreds, value, digit, inverse, tenths, hundredths, decimal point,
decimal

Key skills for subtraction at Y6:

e Solve addition and subtraction multi-step problems in context, deciding which operations
and methods to use and why.

e Read, write, order and compare numbers up to 10 million and determine the value of each
digit

e Round any whole number to a required degree of accuracy

e Use negative numbers in context, and calculate intervals

®  across zero.

e Children need to utilise and consider a range of mental subtraction strategies, jottings
and written methods before choosing how to calculate.
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Mutiplication

Reception/Year 1 - Multiply with concrete

objects, arrays and pictorial representations.

How many ears will three cats have?

TIe

How many fingers on 4 hands??

YRy

Give children experience of counting equal group of objects in 2s, 5s and 10s.

Present practical problem solving activities involving counting equal sets or groups, as above

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count

Key skills for multiplication at Y1:

e Countin multiples of 2, 5 and 10.

e Solve one-step problems involving multiplication, by calculating the answer using
concrete objects, pictorial representations and arrays with the support of the
teacher.

e Make connections between arrays, number patterns, and counting in twos, fives and
tens. Begin to understand doubling using concrete objects and pictorial
representations.
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Mutiplication
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Year 2 - Multiply using arrays and repeated
addition (using at least 2s, 5s and 10s)
5)(5 - }5 Use repeated addition on a number line: 3 x 5

=5 +5 +5 (Three lots of 5)
+ 5 + 5 + 5
O 5 105

Use arrays to help teach children to
understand the commutative law of
multiplication.

4x3=12 (3+3+3+3)

and

00
000
000
000

3x4=12(4+4+4)

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by,
repeated addition, column, row, commutative, sets of, equal groups, times as big as, once,
twice, three times...

Key skills for multiplication at Y2:

e Countin steps of 2, 3 and 5 from zero, and in 10s from any number.

e Recall and use multiplication facts from the 2, 5 and 10 multiplication tables,
including recognising odds and evens.

e Write and calculate number statements using the x and = signs.

e Show that multiplication can be done in any order (commutative).

e Solve a range of problems involving multiplication, using concrete objects, arrays,
repeated addition, mental methods, and multiplication facts.

e Pupils use a variety of language to discuss and describe multiplication.
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Mutiplication
%4’4Rvso’dy
Year 3 - Multiply 2-digits by a single digit

number

Teach short multiplication if and when children are confident and accurate using known
number facts that do not involve carrying (A). This can then progress to multiplications
involving carrying, once they are confident in “carrying" for written addition (B).

| a3
A2
6 9 [ L5

NB. As this method ignores place value, opportunities to teach place value within
multiplication must also take place regularly.

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by,

repeated ad-dition, column, row, commutative, sets of, equal groups, times, _times as big
as, once, twice, three times..., partition, grid method, multiple, product, tens, ones, value

Key skills for multiplication:

e Recall and use multiplication facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and
multiply multiples of 10.

e Write and calculate number statements using the multiplication tables they know,
including 2-digit x single digit, drawing upon mental methods, and progressing to
reliable written methods.

e Solve multiplication problems, including missing number problem:s.

e Develop mental strategies using commutativity (e.g. 4x12x5=4x5x12=20x12=
240)

e Solve simple problems in contexts, deciding which operations and methods to use.

e Develop efficient mental methods to solve a range of problems e.g using commutativity
(4x12x5=4x5x12=20x 12 = 240) and for missing number problems _x5=20,3 x

=18, _x_=32



Mutiplication
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Year 4 - Multiply 2 and 3-digits by a single digit

number (short)

Build on previous method to include multiplication of three digit numbers by a single digit

2l

708 1730
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that includes carrying more than once.

Oex

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by,
repeated addition, array, column, row, commutative, groups of, sets of, lots of, equal groups, times,
multiply, times as big as, once, twice, three times... partition, grid method, total, multiple, product,
sets of, inverse

Key skills for multiplication at Y4:

e Countin multiples of 6,7, 9, 25 and 1000

e Recall multiplication facts for all multiplication tables up to 12 x 12.

e Recognise place value of digits in up to 4-digit numbers

o Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10,
100, by 0, or to multiply 3 numbers.

e Use commutativity and other strategies mentally 3 x6=6x3,2x6x5=10x6,39x7=30x7 +
9x7.

e Solve problems with increasingly complex multiplication in a range of contexts.

e Count in multiples of 6, 7, 9, 25 and 1000

e Recognise the place value of each digit in a four-digit number (thousands, hundreds, tens,
and ones)
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Year 5 - Multiply 4-digit numbers and greater by

a one or two digit number (long)

On the first row 2682 is being

ik 9\ 3 multiplied by 3(ones) giving

an answer of 8046 and that on

the second row 2682 is being
multiplied by 20 giving an
answer of 53,640. In this

O instance O is used as a place

(L) R 00

value holder.
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Key vocabulary groups of, lots of, times, array, altogether, multiply, count,
multiplied by, repeated ad-dition, column, row, commutative, sets of, equal
groups, _times as big as, once, twice, three times..., parti-tion, grid method,
total, multiple, product, inverse, square, factor, integer, decimal, short/long
multi-plication,_ carry’

Key skills for multiplication at Y5:

e |dentify multiples and factors, using knowledge of multiplication tables
to 12x12. Solve problems where larger numbers are decomposed into
their factors

e Multiply and divide integers and decimals by 10, 100 and 1000
Recognise and use square and cube numbers and their notation

e Solve problems involving combinations of operations, choosing and
using calculations and methods appropriately.
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Year 6 — Short and long multiplication including

decimal multiplication by a single digit up to 2.d.p

(1) Take out the decimal points

/—i— é 2 >< ’5 (2) There were two decimal points in the question

so there must be two in the answer.

(3) S0 4.62 x 0.3 would be 1.386

4‘“ 6 2 Some children may be able to look at

multiplying a decimal by a two digit number
>< 3 and then decimal x decimal.

1 586

Children will be able to:

Use rounding and place value to make approximations before calculating and use these to
check answers against.

Use short multiplication (see Y5) to multiply numbers with more than 4-digits by a single
digit; to multiply money and measures, and to multiply decimals with up to 2d.p. by a
single digit.

Use long multiplication (see Y5) to multiply numbers with at least 4 digits by a 2-digit
number.

Key vocabulary: groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated
ad-dition, array, column, row, commutative, sets of, equal groups, times as big as, once, twice, three
times...

partition, grid method, total, multiple, product, inverse, square, factor, integer, decimal, short / long
mul-tiplication, ,carry*, tenths, hundredths, decimal

Key skills for multiplication at Y6:
e Recall multiplication facts for all times tables up to 12 x 12
e  Multiply multi-digit numbers, up to 4-digit x 2-digit using long multiplication.
e Perform mental calculations with mixed operations and large numbers.
e Solve multi-step problems in a range of contexts, choosing appropriate
combinations of opera-tions and methods.
e Estimate answers using round and approximation and determine levels of accuracy.
e Round any integer to a required degree of accuracy.



Times table guidance for Times Table Rock Stars

In 2020 the government introduced a statutory multiplication tables check. The multiplication
tables check is carried out nationally by all children in Year 4 and has been designed to help
ensure children in primary school know their times tables to 12 off by heart. As well as being
critical for everyday life, knowledge of multiplication tables helps children to solve problems quickly
and flexibly, and allows them to tackle more complex mathematics later on in

school. \ ( ’
2
To ensure that the pupils at Chancel are fully prepared for the multiplication f%’q}%&:
%TAR," N

tables check, we provide children with as many opportunities as possible to
practise their times tables and apply these skills in school including the
introduction of Times Table Rock Stars.

To ensure that all children are proficient with their times tables up to 12x12 by the end of Year 4,
the National Curriculum recommends that the teaching of tables is broken down across Years 2,
3 and 4.

Therefore, when staff are selecting times tables for their year group for the ‘garage’ section of
Times Table Rock Stars, the table below should be followed:

Year Group Times Tables — Garage (Teacher Set)

1 x2, x5, x10

2 x3, x4, x8, x11

3 X6, X9, x12

4 X7

5 Any times table where a weakness has
been identified — See stats area of TTRS

6 Any times table where a weakness has
been identified — See stats area of TTRS
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%"ww"p
Year 1 — Division by grouping and sharing

Using arrays

12+4=3

12+3=4

Using pictorial representations

12 is divided into 3 groups

=4 in each group OR Divide 6 chocolates between
3 children and they get 2 each
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3 groups with 4 in each
= 12 altogether.

Pupils should:

e Use lots of practical apparatus, arrays and picture representations

e Be taught to understand the difference between ‘grouping’ objects (How many groups of 2
can you make?) and ‘sharing’(Share these sweets between 2 people)

e Be able to count in multiples of 2s, 5s and 10s.

e Find half of a group of objects by sharing into 2 equal groups

Key Vocabulary: share, share equally, one each, two each..., group, groups of, lots of, array
Key number skills needed for division at Y1:
e Solve one-step problems involving multiplication and division, by calculating the answer
using concrete objects, pictorial representations arrays with the support of the teacher
e Through grouping and sharing small quantities, pupils begin to understand, division, and
finding simple fractions of objects, numbers and quantities.
e They make connections between arrays, number patterns, and counting in twos, fives and
tens.



Division
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Year 2 — Division by grouping and sharing using

the + and = symbols

Children may continue to use the informal methods of using arrays and
pictorial methods and should then be taught to use a number-line to show

grouping.

Number line grouping

Group from zero in equal jumps of the divisor to find out *How many groups of _in _?
Pupils could and using a bead string or practical apparatus to work out problems.
E.g.: A cake costs £4. How many cakes can | buy with a £10 and a £2°?

| cake. \Cﬁkzq_ |C.6.k(

=~ 3 cakes

[ | | s
¢ T 01 1T 1 & ¥ 1

| | l l
| | I | |
0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array,
divide, divided by, divided into, division, grouping, number line, left, left over
Key number skills needed for division at Y2:
e Countinstepsof2,3,and5from0
e Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables,
including recognising odd and even numbers.

e (Calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the x, + and = signs.

e Show that multiplication of two numbers can be done in any order (commutative) and
division of one number by another cannot.

e Solve problems involving multiplication and division, using materials, arrays, repeated

addition, mental methods, and multiplication and division facts, including problems in
contexts.



Division
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Year 3 — Division using a short formal method for 2-

digit numbers (no remainders) in real-life contexts

STEP 1: Children continue to work out unknown division facts by grouping on a number line from zero. They
are also now taught the concept of remainders, as in the example. This should be introduced practically and
with arrays, as well as being translated to a number line. Children should work towards calculating some basic
division facts with remainders mentally for 2s, 3s, 4s, 5s, 8s and 10s, ready for ‘carrying’ remainders across
within the short division method.

STEP 2: Once children are secure with division as grouping and demonstrate this using number lines, they
should be taught short division where larger 2-digit numbers can be introduced. However, initially,
calculations with no remainders at any point should be used.

413 |~ |4 112
asl 2SIke

STEP 3: Once children demonstrate an understanding of remainders, and the short division method

taught, they can be taught how to use the method when remainders occur within the calculation,
and can be taught to ‘carry’ the remainder onto the next digit.

113
Sl = 14| |4 ]DT

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide,
divided by, divided into, division, grouping, number line, left, left over, inverse, short division,_ carry’,
remainder, multiple

Key number skills needed for division at Y3:

e Recall and use multiplication and division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables (through
dou-bling, connect the 2, 4 and 8s).

e 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
for-mal written methods.

e Solve problems, in contexts, and including missing number problems, involving multiplication and division.

e Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using 3 x
2=6,6+3=2and2=6+3)to derive related facts (30 x 2 =60, so 60 + 3 =20 and 20 = 60 + 3).

e Pupils develop reliable written methods for division, starting with calculations of 2-digit numbers by 1-
digit numbers and progressing to the formal written method of short division.
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Year 4 — Division using a short formal method upto 3-

digit numbers (no remainders) in real-life contexts

Pupils move onto dividing numbers with up to 3-digits by a single digit. However, problems and

calculations provided should not result in a final answer with remainder at this stage. Children who

show clear understanding may progress to Y5 level.

When the answer for the first column is zero
(1 +5, as in example), children should

write a zero above to acknowledge its place, and

must always ‘carry’ the number over to the

next digit as a remainder.

116 1+1617 1316
O3 16
AR B¢
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Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array,
divide, divided by, divided into, division, grouping, number line, left, left over, inverse, short division,
‘carry’, remainder, multiple, divisible by, factor

Key number skills needed for division at Y4:

Recall multiplication and division facts for all numbers up to 12 x 12.

Use place value, known and derived facts to multiply and divide mentally, including:
multiplying and dividing by 10 and 100 and 1.

Pupils practise to become fluent in the formal written method of short division with exact
answers when dividing by a one-digit number

Pupils practise mental methods and extend this to three-digit numbers to derive facts, for
example 200 x 3 = 600 so 600 + 3 =200

Pupils solve two-step problems in contexts, choosing the appropriate operation, working

with increasingly harder numbers. This should include correspondence questions such as
three cakes shared equally between 10 children.
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Year 5 — Divide 4 digits by a single digit, including

those with remainders

Short division with remainders: Now that pupils are introduced to examples that give rise to
remainder answers, division needs to have a real life problem solving context, where pupils consider
the meaning of the remainder and how to express it, i.e. as a fraction, a decimal, or as a rounded
number or value , depending upon the context of the problem.
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If children are confident and accurate: Introduce long division (Y6 2015) for pupils who are
ready to divide any number by a 2-digit number (e.g. 2678 + 19).

Key Vocabulary: share, share equally, one each, two each..., group, equal groups of, lots of, array, divide,
divided by, divided into, division, grouping, number line, left, left over, inverse, short division,

‘carry’, remainder, multiple, divisible by, factor, inverse, quotient, prime number, prime factors,
composite number (non-prime)

Key number skills needed for division at Y5:

Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

Multiply and divide numbers mentally, drawing upon known facts.

Identify multiples and factors, including finding all factor pairs of a number, and common factors of two number.
Solve problems involving multiplication and division where larger numbers are decomposed into their factors.
Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.

Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.

Work out whether a number up to 100 is prime, and recall prime numbers to 19.

Divide numbers up to 4 digits by a one-digit number using the formal written method of short division and
inter-pret remainders appropriately for the context
e  Use multiplication and division as inverses.
. Interpret non-integer answers to division by expressing results in different ways according to the context, includ-
® ing with remainders, as fractions, as decimals or by rounding (e.g. 98 + 4=24r2=24
/.= 24.5 = 25).
e  Solve problems involving combinations of all four operations, including understanding of the equals sign, and
includ-ing division for scaling by different fractions and problems involving simple rates.
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Year 6 — Divide 5 digit numbers and greater by single and double
digit numbers that give rise to whole and decimal/fraction/remainder
answers

Short division with remainders: Pupils should continue to use this method, but with numbers to at least 4
digits, and understand how to express remainders as fractions, decimals, whole number remainders, or

rounded numbers. Real life problem solving contexts need to be the starting point, where pupils have to
consider the most appropriate way to express the remainder.

Children should be taught to give decimal answers. Here the remainder is carried on past the decimal point
until a given degree of accuracy is
reached.
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Long division ‘Chunking’

When the divisor is a two digit

number, children should be taught

to use the chunking method. How
many chunks using the divisor can they take from the number? They should consider the most appropriate
way to give any remainder. E.g as a remainder, fraction or decimal.

6 [[T]= ]2 =loP|rdl
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Key Vocabulary: All of Y5, plus 1 O)x A S)

‘common factor’

Key number skills needed for
division at Y6:

e Recall and use
multiplication and division
facts for all numbers to 12 = = —
x 12 for more complex
calculations
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e Divide numbers up to 4 digits by a two-digit whole number using the formal written method
of long divi-sion, and interpret remainders as whole number remainders, fractions, or by
rounding, as appropriate for the context. Use short division where appropriate.

e Perform mental calculations, including with mixed operations and large numbers.

e Identify common factors, common multiples and prime numbers.

e Solve problems involving all 4 operations.

e Use estimation to check answers to calculations and determine accuracy, in the context of a
problem.

e Use written division methods in cases where the answer has up to two decimal places.

e Solve problems which require answers to be rounded to specified degrees of accuracy.



