LHPS Calculations Policy



ADDITION

% Read, write and interpret mathematical statements involving addition (+) and equals (=) signs.
% Represent and use number bonds within 20
% Add 1-digit and 2-digit numbers to 20, including zero.

WAL % Solve one-step problems that involve addition, using concrete objects and pictorial
representations, and missing number problems such as 7 = + 2
KEY VOCABULARY Addition, add together, double, efficient, equal to, fact family, greater, group, inverse, near double

number bond, plus, symbol, systematic, total

Progression of Skills

Key representations

Add together
(aggregation)

2 quantities are combined to make
a total.

There are ...
There are ...
There are ... altogether.

]
1

E‘DOQOQI

.. is a part.
. is a part.
. is the whole.

... plus ... is equal to ...
...isequalto... +...

4+2=6
2+4=6

6=4+2
6=2+4

Add more
(augmentation)

A quantity is increased.
Starting at the larger number,

count on to the smaller number
one by one to find the total.

First there were ...
Then ... more were added.
Now there are ...

0[0[0[0)

| start on...
| jump on...
| count on...
- m 1
012 3(@)s5 6 7 8 9 10

11/2/3(@)5 678|910

... plus ... is equal to ...
... isequal to ... + ...

4+2=6
2+4=6

6=4+2
6=2+4




Progression of Skills

Key representations

Bonds within 10

Includes bonds for all numbers up
to 10.

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

.. can be partitioned into ... and

.. plus ...

..isequalto ... +

is equal to ...

l 6+0=6
Encourage children to notice L 5+1=6
patterns. W 4+2=6
3+3=6
2+4=6
1+5=6
0+6=6
Related Facts within 20 | know that ... and ... = ..., .. more than ... is ..., What patterns do you notice?
SO...+..=... so ... more than ... is ...
Make links to known facts. L 5+2=7
- — = V) 15+2=17
O D OO —— ———
) )u’_:] ) o 1 2 3 4 5-|5--? 8 9 10 7=5+2
®) D O[O - (Y | 17 =15+ 2
O . )OO . 0 11 12 13 14 15 16 17 18 19 20
oel 0o0e
Missing Numbers How many more do we need to | If ... is the whole, and ... is a .. plus ... is equal to ...

Make links to known facts.

make ... ?

QO

1

bbb

part, the other part must be ...

6
2 | ?

Ye)
o0

..isequalto... +




YEAR 2

% Recall and use addition facts to 20 fluently, and derive and use related facts up to 100

% Add numbers using concrete objects, pictorial representations, and mentally, including:

- atwo-digit number and 1s

- atwo-digit number and 10s

- 2 two-digit numbers

- adding 3 one-digit numbers

% Recognise and use the inverse relationship between addition and subtraction and use this to check
calculations and solve missing number problems.

KEY VOCABULARY

Calculation, exchange, method, multiple, one(s), operation, partition, related facts, ten(s), value,
increase, sum

Progression of Skills

Key representations

Add ones to any number | know that ... and ...is...,sol |...morethan...is...,so... What do you notice?
(related facts) more than ... is ...
know ... +...= ... Can you continue the pattern?
Make links to known facts. ]
O QD ............. Ve 4+3=7
Q OD ; 14 +3 =17
O O (0] 1 2 3 4 5] 6 7 8 9 10 24 3 27
+3=21...
20 21 22 23 24 25 26 27 28 29 30
Add three one-digit numbers ..and ... are a bond to 10, Double ... + ... = ... What do you notice?
Prompt children to understand that |10 + ... = Which calculation is the easiest
addition can be done in any order to calculate?
and to make links to known facts. !
Qo000 () T Geoaie
Deee) =
0000 | () & oS
(3 )0\ 3)
0000 () 9+1+8=




Add across a ten

Partition the number being added
to make a whole 10.

... can be partitioned into ... and ...

e 2 + 3

| | | | | | | | | | |
3 4 5 b 7 B 9 10 11 12 13
- Ol0[0[0/@®
Q000
2 3 .
QO

ladd ... to get to ... and then | add ...

+ 5=
8+5=13 | | | | | | | |
| | I | | I | I I | 1
28 + 5 =33 3 4 5 & 7 8 95 10 11 12 13
+2 3
| | | | | | | |
A = | I | | I | | | | I |
23 24 25 26 27 28 29 30 31 32 33
2 B

J

0[0/0/00]|0/0000|00000|0e
EEEEE EEEEE EEEE0] )

Add multiples of 10

Make links to known facts within
10.

e.g. lknow7 + 3=10,
so 70+ 30=100

...ones + ...ones =...,so ... tens and ...

tens = ... tens

aee:-0m
3+2=5

+
I I I I I 30+20=50

What is the same? What is different?

3+2=5
. \
0 1 2 3 4 5 6 7 8 9 10 ?
) 2| 3
- e A G WP N
0] 1 20 30 40 50 60 70 80 90 100 ?
20 | 30

.@
4 ()

an




Add 10s to any number ...tens + ... tens = ... tens Toadd ...to ..., needtoadd ten || knowthat...+...= ...,
...tens + ... ones = ... ... times.
Make links to known facts. SO ...+...=...

21| 22|23 |24 | 25| 26|27 |28]|29]30 30+20=50
+ 31 |32(33|346|35|36|37(38 3940
41|62 63| 66| 65| 66| 67]s8]sa]s0 32 + 20 =52
51| 52|53 |54|55]|56|57]|58|59]|60
anm 61 | 62|63 |64|65|66|67|68|6d9|70
70|72 73| 74| 75|76 | 77| 78 | 79 | 80

81 | 82|83 |84|85|86|87 (8889|490
9] (92 |93 | 94| 95|96 |97 | 98 | 99 | 100

Add 2-digit numbers (not across | ... ones + ...ones = ... ones
a ten) \ ™

...tens + ... tens = ... tens 00
Lining up ones and tens will help 3 5
with later written methods. ...tens + ... ones = ... 00

42 i5
() 00
2 ones + 5 ones =7 ones 1)

4 tens + 3 tens =7 tens
7 tens + 7 ones =77

Add 2-digit numbers (across a There are ... ones, so | do/do not need to make an exchange.
ten)
...ones = ... ten and ... ones ?
Begin to exchange 10 ones for 1 45 ‘ 37

ten.

T 4 tens + 3 tens + 1 ten = 8 tens

o
eezrrees) 5 ones + 7 ones = 12 ones
(1111 CETTTITITD
_ |, | D . 12 ones = 1 ten and 2 ones
Il ] e o 8 tens + 2 ones = 82




Missing Numbers How many more do you need to |If...is awhole and ... is a part, | ... can be partitioned into ... and
make ... ? then ... is the other part.
Solve missing number problems,
and use the inverse to check. 10+8=13+

6+ 10 +3 =7 seeee (o

?W oeeee o (]
10-[ |=6 | 7—3= cooce [eee

QIQ@




Year 3

% Add numbers mentally, including: a three-digit number and ones, a three-digit number and

tens, a three-digit number and hundreds.

% Add numbers with up to three digits, using formal written methods of columnar addition.

% Add fractions with the same denominator within 1 whole
% Calculate the time taken by particular events or tasks.

KEY VOCABULARY

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

Column addition, digit, estimate, exchange, hundred(s), inverse, crossing the 10, crossing the 100

The ones/tens/hundreds column will increase by...

What patterns do you notice?

] ] H T 0 H T 0 235+3=
Emphasis on mental strategies 235 + 30 =
including number bonds and related —
facts. Prompt children to notice which O® OO0 00 ©® 00 00 235+ 300 =
digit changes. 00 | O @0 00 00 111 + =118
®® 00 604 +20= .. . -
604 + 50 =
432+ 5= 664 + 3 = 604 + 90 = 111 + =811
432 + 50 = 664 + 30 =
432 +500 = 664 + 300 =
Add two numbers (no exchange) ...ones + ... ones = ... ones
?
Mental strategies and introduction of | . tens + ... tens = ... tens
formal written method. 345 432
... hundreds = ... hundreds = ... hundreds . T o
EEEE O ©0 |00 |00 | wro
EH ® OO0 ©00 3 45
+ 4 3|2
 MOION o
| ©® 00 00
©0® O




Add two numbers across a 10 or
100

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

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

Formal written method involving up to Hundreds | Tens [ Ones |
2 exchanges including 3-digit plus ... ones = ... tens and ...ones 000000 © HT o
2-digit numbers. @I®) 30701
... tens = ... hundreds and ... tens © + 2 6 3
©® 000000
Hundreds Tens 1
| Ones e 1 3 | 2
Ennnnsnnns] a B H T O c’
e | T TT 13 8 .
LI
+ 1 2 4 ?
Oy -
i aaannnnnnal 255 54 @ @
o e
//
il
o
Complements to 100 ... plus ... is equal to 100 | add ... to get to the next ten, and then add ... to get to 100.
Pairs of numbers which total 100
(100) 38 + 62 = 100

m 100 = 38 + 62

| 1 1 100 =62 + 38

38 | ? 38 40 100

- @ . +2 +60 62+ 38 =100




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
KEY VOCABULARY Efficient, inverse, round, thousand(s)

Progression of Skills

Key Representations

Add 1s, 10s and 100s to a four The ones/tens/hundreds/thousands column will What patterns do you notice?
digit number increase by ...
Emphasis should be put on mental 2350+ 3 =
strategies including number bonds Th H T 0 ! B
and related facts. 2,350 +30=
©® 00| O |00 2,350 + 300 =
Prompt children to notice which 2,350 + 3,000 =
digit changes. @ @ O O O
O 6,040 +200= 2211+ = 2,251
6,040 + 500 = 2,211 + = 2,215
4,315+ 3 = 4,315 + 300 = 6,040 + 900 = B
4,315 + 30 = 4,315 + 3,000 = 2,211 + =2,511
Add up to two four digit There are ... ones/tens/hundreds, so | do/do not have to make an exchange.
numbers
I can exchange 10 ..... for1..... Th 0
Formal written method with up to
three exchanges. Children should ©e 8 8
be encouraged to estimate and o 2735
use the inverse to check answers + 316
to calculations. 3051
00 1 1
00
Q0




Add decimal numbers in context
of money

Emphasis should be placed on the
use of partitioning and the number
line rather than formal written
methods.

.. pence + ... pence = ... pence

.. pounds + ... pounds = ... pounds

£3+ £1 =£4

50p + 23p = 73p

£3.25 can be partitioned into £3 4+ 20p + 5p

+£3 +20p +5p

| | | |
£2.45 £5.45 £5.65 £5.70




Add using mental strategies To add ..., | can add ... and then subtract ...
TTh Th H T
Add 1s, 10s, 100s, etc. to any o000 000 000 00O
number. Use number bonds and ® o900 000 00 5
related facts. o0 =T [99
48,650 + 300 = _
48,650 + 30,000 = g ¥¥ 44
43,550 + 30 = 5,4‘53 6,557 5;1'53
Add whole numbers with more | can exchange 10 ....... for1 .....
than 4 digits
TTh | Th | H | T
Encourage children to estimate SolPOOSoI 000
and use inverse operations to QOO0 00
check answers to calculations. Q00 OO 2165174 3 0 5
e +16231
4]278]0]5
3 67 9
4 12|18 0|5
[ O —




Add decimals with up to 2
decimal places,

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

I can exchange 10 ... for 1 ...
Progress from the same number of
decimal places to a different R 5.3 +1[].[]7=25.67
number of decimal p/aces, and Ones e Tenths Hundredths Ones Tenths Hundredths 21
from no exchange to exchange. OO00000O (e (eee . Tens Ones ¢ Tenths | Hundredths
00000 i I YOI D
[ ] J
OO 0000 [(eee o 000 ® 0000
L4 °° 00 ® ...
® 2 5 ¢ 6 7
Complements to 1 Pairs of
numbers with up to 3 decimal
places which total 1 Q Q C/
Encourage children to make links
with bonds to 10 and complements
to 100 and 1,000 @ Q Q @,
4+6=10 04+06 =
44 + 56 = 100 044 +056 =1
043 +|0.57| =1 444 + 556 = 1,000 0.444 + 0.556 =

100

21

79

0.21

0.

79




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

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

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

ulw
L
Ul &~
Il
U~
I
=
o

| |

L) e




Progression of Skills

Key Representations

Add integers up to 10 million

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

HthTTh/Th H T O
5 3/4 6 2 1 4 47
' + 18 4 32 1 +] 13638
346,221 [184,321 819 |8

Add decimals with up to 3
decimal places.

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

Progress to numbers with digits in - e | endrea 0 'Tth Hth 0 !7th Hth Theh E&h 1(5(0/2|7
different place value columns. e 000 2:50 ENEAEILALAN, " P + 5|8
100 +316 +l2it]sle) —— -
Encourage children to check that +oo O 1 1
they have lined up the columns 000 . ® 000 ¢
correctly. 0o
It ®
Order of operations
Calculations in brackets should be 000 0000 000 0000
done first. Multiplication and 0 000 0000 o0 ... has greater priority than ...,
division should be performed powers B3+4)x2=14 @OO® @® 3+4x2=11 so the first part of the calculation
lz%gre addition and subtraction. onde ::: ® Ineedtodois ...
en no brackets are shown and 000
the operations have the same *ond- x4t 9—14

priority, work left to right.




Negative numbers

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

... plus ... is equal to ...

-5 -4 -3 -2 -1 0

+ 11

—11 0

—34+5=2 W I I

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

L
1
4 5
The difference between—-5and —1is 4

The difference between—-5 and 5is 10

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.

fractions to be equivalent.

M| =
00l =
Il
ool &
0ol =

ool w
I
0ol N
ool W
0ol L

Bl

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

ool Ln

Blw
+
caolun
I
ool O
+
colun
I
(=
oof %
I
=
Col




SUBTRACTION

YEAR 1

* Read, write and interpret mathematical statements involving subtraction (-) and equals (=)
signs.
% Represent and use number bonds and related subtraction facts within 20
% Subtract one-digit and two-digit numbers to 20, including zero.
% Solve one-step problems that involve subtraction, using concrete objects and pictorial
representations, and missing number problems suchas7=0 -9

KEY VOCABULARY

Difference, efficient, equal to, fact family, group, inverse, less, minus, number bond, plus,
subtract, subtraction, symbol, systematic, total

Progression of Skills

Key Representations

Find a Part There are ... in total. ... is the whole. ... subtract... is equal to ...
Link to number bonds and known ..are ... ... is a part. ...isequalto... - ...
facts, e.g 2+ 4 =6, soif 6 is the
whole and 4 is the part, the other How many are not ...? ... is a part. 6—2=24
part must be 4. _
6—4=2
6
O 2=6—4
4




Take away First... Then... Now.... | start at... .. minus ... is equal to.
A quantity is decreased. | jump back... ...is equal to ... and ...
4&‘-1
i’ ‘ | land on...
= _ b—2=4
_ _\)_\_ ) }) 1(2|3/4|5 6 7 81910 6 _ 4 — 2
i r'ﬁ'r’/ )
| | | | | | | |
w“mg_ﬁg' N S S 4=6—2
2=6—4
Bonds to 10. .. is made of ... and ... an be partitioned into ... and | ... minus ... is equal to.
Focus on subtraction. .. and ... make ... ...is equal to ... and ...
Encourage children to notice
patterns. ./1). N 6—-0=6
6—1=5
6—2=4
‘ 6—3=3
Lh 6—4=2
6—5=1
6—6=0
Related facts within 20 | know that ... minus ... = ... so ..less than ... is ... so What patterns do you notice?
Make links to known facts. .. minus = ... .. less than ... is ... 8—3=5
o | 000 18-3=15
o | 00jo S AN
PN Re)e) (@i 0 1 23 45 6 7 8 910 5=8—-3
ox| O0|ON ﬂ/ /N _ _
ol [clojom - Ll
10 11 12 13 14 15 16 17 18 19 20




Missing numbers
Make links to known facts.

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

r1ifer

00000 PII
@) PII

If ... is the whole and ... is a
part, the other part must be...

6
2 ?

... minus ... is equal to ...




YEAR 2

% Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100
% Subtract numbers using concrete objects, pictorial representations, and mentally, including:
* a two-digit number and 1s
* a two-digit number and 10s

e 2 two-d

igit numbers

% Recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and solve missing number problems

KEY VOCABULARY

value, sum

Calculation, decrease, exchange, method, multiple, one(s), operation, partition, related facts, ten(s),

Progression of Skills

Key Representations

Subtract ones from any number || know that ... minus ... = ... so ...less than ... is ... so ... less What do you notice? Can you
(related facts) Make links to ... minus ... = ... than ... is ... continue the pattern?
known facts.
O o0 oolloolo AV 8-3=5
o | [0ojo | [oojoolo B e e e e o 18-3=15
"“Q f‘\f‘\mQ f\r\f‘v‘\mQ 0 1 2 3 4 5 6 7 8 9 10 28 -3=25..
oR| [00|on| [0o]oco|o= /Y V)
oRl [0lojoR [0o[oo]oR 1+
) 20 21 22 23 24 25 26 27 28 29 30
Subtract across a 10 Partition ... can be partitioned into ... and ... Make links with related facts.
the humber being sublracted to 00[0 0000000000 0O[NRR
g g : 000 0ORRR 000 00J0000D|ooIoVR
000NN
. 2 E )
AT AR 3 45 6 7 8 9 10 11 12 13
é -’Il 5[ {1: IJ' s; Ela 1[0 1I1 1[2 1I3 =a ==t
3 2 1 Y 1 1

o

I | | | | |
25 26 27 28 29 30 31 32 33




Subtract multiples of 10 ... ONes — ... ones = ... ones so What is the same? What is different?
...tens - ... tens = ... tens
R
Make links to known facts within
ten. @ ekl 2Lm
_
5-2=3 11—t
0o 1 2 3 4 5 6 7 8 9 10 5
50 i 20 - 30 | | | T/T\ | | | | | 2 | ’
I l | ] I l l l I I |
0 10 20 30 40 50 60 70 80 90 100 50
20 | ?
Subtract 10s from any number ...tens—...tens = ... tens ... To subtract ... | need to subtract | | know that ... minus ... =... so
tens and ... ones = ... 10 ... times ... minus ... = ...
Make links to known facts. —_ 1213 (4/51©718191%
- 11 (12|13 | 14 | 15|16 17 | 18 | 19 | 20 50 - 30 = 20
: 21 (22| 23| 24 |25 (26 | 27| 28| 29 | 30
[ 31|32 |33 |34|35(36 37 383940 54 - 30 =24
: \ . . 41 | 42 | 43 . 44 | 45 | 46 47 | 48 | 49 | 50
: 51|52 53 l 55 | 56 57 ' 58 | 59 | 60
u a2 e | |
Subtract two 2-digit numbers ...ones —...ones =...ones ... tens — ... tens = ... tens
(not across a ten)
T 0
rr X e 3 ones — 1 one =2 ones
\ig v 4 tens - 2 tens = 2 tens
EE ® 21 i 2 tens and 2 ones = 22
\ 21 ?




Subtract two 2-digit numbers I need to make an exchange because | do not have enough ones to subtract ... ones.

(across a ten)

43 T 0 T 0 T o
2 | ! a8 B .\E
Begin to exchange 1 ten for 10 aw (\ °
(@) sl
25 3 ones - 5 ones = 8 ones
% 3 ones - 5 ones = 3 tens - 2 tens =1 ten

(I need to exchange one ten for ten ones) 1 ten and 8 ones = 18

If ... is awhole and ... is a part, | ... can be partitioned into ... and

then ... is the other part.

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

Missing numbers

Solve missing number problems

and use the inverse to check. 7_3 18 — D =12 42
S =2 0T eoo00e @e000
6 —10 00000 00000
TLI= +3 =7 3 ee00e 00
L X




YEAR 3

% Subtract numbers with up to three digits, using formal written methods.
% Subtract fractions with the same denominator within 1 whole

% Subtract numbers mentally, including:
e a three-digit number and ones
e a three-digit number and tens
e a three-digit number and hundreds.

KEY VOCABULARY

Column subtraction, digit, estimate, exchange, hundred(s), inverse

Subtract 1s, 10s and 100s from a | The ones/tens/hundreds column will decrease by... What patterns do you notice?
3-digit number
T 235-3=
Emphasis on mental strategies Huncrecs | Tems e - . 235-30=
including number bonds and EEEE == 0 Q0O
related facts. ol Q0
Prompt children to notice which o0 00 624 - 20 = 118 - 22 = 111
digit changes. ) O 654 - 50 = 181 -?272=111
694 - 90 = 811 - 227=111

444 -2 = 777 -4 =

444 - 20 = 777 -40 =

444 - 200 = 777 -400 =
Subtract two numbers (no ... ones - ...ones = ... ones
exchange) ...tens - ...tens = ...tens

...hundreds - ...hundreds = ... hundreds 769
Mental strategies and introduction 147 | ?
of formal written methods. o TN
B HaEH | 345 ) [ Hundreds Tens Ones
e < ©000/007 (0089)  nro
Y oY O PPY 0009 7,69
[ 143 | | o AL
N NS




Subtract two numbers
across a 10 or 100

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

I need to subtract ... ones. | do/do not need to make an exchange.
I need to subtract ... tens. | do/do not need to make an exchange.
I can exchange 1 ... for 10 ...

Hundreds Tens _
o | OO | o0
72 =] o0 00 i g
N o AL 452
s | 2 ' 178
o0
&
Tens @ |
LL
L1}
=
L 1}
aw
am

i

pa| e 85 =
o LT -

Complements to 100
Focus on subtraction facts.

Encourage children to notice
patterns.

100 minus ... is equal to ... | subtract ... tens and then | subtract ... ones

8 — 30 100 - 62 = 38
@ W/A\ 100 - 38 = 62

| | | 62 =100 - 38

100 38 =100 - 62

=) O o
100

8 | ?

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




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
KEY VOCABULARY Efficient, inverse, round, thousand(s)
Progression of Skills Key Representations
Subtract 1s, 10s, 100s and The ones/tens/hundreds/thousands column will What patterns do you notice?
1,000s from a 4-digit number decrease by ...
_ _ 4356 -3 = 4,433 — =4,430
Emphasis on mental strategies moes [N e T 4,356 - 30 = 4,433~ | =4,033
including number bonds and e 00 00 | 00 4,356 - 300 =
related facts. Prompt children to e 00 00 4,356 - 3,000 = 4433 — = 4,403
notice which digit changes. O
- B 6,940 - 200 =
e oL e T20% 6,940 — 300 =
¥ - — 3.425 - 2,0’00 - 6,940 - 400 =
Subtract up to two 4-digit I need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.
numbers Formal written method
with up to 3 exchanges. I can exchange 1... for 10...
Th H T o |
Encourage children to estimate eSS DO OOO000
and use inverse operations to T NOO2I000 ThH T O
check answers to calculations. FOAN000 3 7'y 6
0. _|00® - 2148
g oA 1 05 8
@




Subtract decimal numbers in the
context of money

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

| can partition £... into £... and 100p
£..-£..=£...
100p-...p=...p

£3.26 can be partitioned into £3 + 20p + 6p

- —6p —20p —£3

£5 - £3.26 m
£4 - £3 = £1 e (r000) . | |
100p - 26p = 74p \_ / £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

DEEEEEEERE 16 s
IR [ [ 1] 10 10

LELTTTT XX 4 ALELELELE S

o)}

Sl
o
I
ol
¢

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 1
LT T T 4 3:-!




Subtract whole numbers with

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

more than 4 digits gg L Q%gTO" _
231, %1 1]
Encourage children to estimate 8% =13 f e ‘ |5 1HE lt] ‘
and use inverse operations to L/ 282980 20858
check answers to calculations. Az
/'
2|8|2|6|0

Subtract using mental strategies - " ” . To subtract ..., | can subtract ... then add ...
Subtract 1s, 10s, 100s etc from :" ::: ::: ::' 6.558
any number. Use number bonds 44 99 ? .
and related facts. ﬂ

48,650 - 300 = 6,458 6,455 6558

48,650 - 3000 =

48,650 - 30 =
Subtract decimals with up to 2 pa— —
decimal places

oo OO 3.12 7

Progress from the same number of 4% Tala
decimal places to a different

number of decimal places and
from no exchange to exchange.

@ : 3'1 2




Complements to 1

Encourage children to make links
with bonds to 10 and complements
to 100 and 1,000 when finding a
missing part or subtracting from 1

0.3+ =1 035+ =1
1 f 1 :|
0 100 10-4=6 1-04 =0.6
3 ? s | ? 100 - 44 = 56 1-0.44=0.56
1 1 1000 - 444 = 556 1-0.444 = 0.556
oz | ? 03 | ?

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

2
10




Subtract fractions with
denominators that are a multiple
of one another

Convert fractions to the same
denominator before subtracting.
Progress from subtracting fractions
within 1 whole to subtracting from
a mixed number.

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

fractions to be equivalent.

%

d_hc,r
4+ o
4 o]0
I
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—— O e

e l] )

(L]
Lo| b

L= k=]

L LT Y] [
Wl == DD




Progression of Skills

Key Representations

Subtract integers up to 10
million

Encourage children to estimate

%3 14 % |2

21
and use inverse operations to
check answers to calculations. -11/8/4|3|2|1 8 4 8 5
-13|6 4
16 1/9(0/0 4,604 515 5 55
2,354 750 ?
Subtract decimals with up to 3 I do/do not need to make an exchange because...
decimal places
Progress from the same number of BN} Tth [ Hth | Thth
decimal and whole number places 00|® |©9
to a different number of decimal 8% ge'
and whole number places. r .
6 f7[3) 'go g} % e i1 |5
-{113|4 - 0:6 4
5:3(9 g g 0:9(7|5
0 ¢ 9 7 5 |




Order of operations

Children learn the order of priority
for operations in a calculation.
Calculations in brackets should be
done first. Multiplication and
division should be performed
before addition and subtraction.

.. has greater priority than ..., so the first part of the calculation | needtodo is ...

Negative numbers

Children subtract from positive and
negative numbers and calculate
intervals across 0

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...

Py
O\ Y
o009
powers
osss °°%% 2355
[y
1 8-2xX3=2 9009 8—22=14
(8—2)x3=18
r r i' f R, |
—1—4=-5 N I R FR U N R N N
-5 -4 -3-2-10 1 2 3 4 5
—— The difference between—5and —1is 4
3 4 5
= =
/ ‘\/ ™
1-4=-3 f | |
=5 0 5
—+—
3 4 5 The difference between 5and —5 is 10
The lowest common multiple of | ... is made up of ... wholes and
..and ... is ...
()
f/- ?'\I if\‘-. s 1\
| |1z
jf..x \_/ \l&8/
g ™ T
M E EREAEEEN
o B===S==m
3_1_14_9_i [53|!]1!><1 5|
9 2 18 18 18 2 1z =12
24 18 18




MULTIPLICATION

Year 1 % Count in multiples of twos, fives and tens
% Solve one-step problems involving multiplication, using concrete objects, pictorial
representations and arrays with the support of the teacher
KEY VOCABULARY array, repeated addition

Progression of Skills

Key Representations

Count in 2s, 5s and 10s

Begin by counting objects that
naturally come in 2s, 5s and 10s,
for example pairs of socks or
fingers.

There are ..

There are ... altogether

WEUWWW

. equal groups of ...

Continue to colourin ...s.
What do you notice?

12({13[14 (15|16 /17| 18|19 2

P
ks
ks,
I

L
Pk
'
b
L

I
o

26|27 |28| 29|30

33134 (35|36 |37

3839 |40

| - 3 .
41 (42|43 |44 | 45|46 (47| 4849 |50

Complete the number
track/number line by counting in
...S.

15 | 20

| | | | | |
0 10 20 30 40

Add equal groups
(repeated addition)

Children should be able to write a
repeated addition to represent
equal groups and to draw pictures
or use objects to represent a
repeated addition.

There are ... groups of ...
There are ... altogether.
T =N Qe
- o L)

l iy W g ay

-
all

-

a1
._"J’,

= A

P

B |

e

e

10+ 10+ 10=30

b
,ME=5+5+5+5=20

What is the same? What is different?

2+2+2=
5+5+5=

10+10+10 =

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




Make arrays

Children use their knowledge of
adding equal groups to arrange
objects in columns and rows.

There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.

® OO0 @eede
® ® 00O B BIB® L0000
® ® 0 0 SEBIB®BIB®® ce0ee

Make doubles

Children understand that doubles
are two equal groups. Children
may begin to explore doubles
beyond 20 using base 10

2 o I

| .'..%l L X )
9@ @,




Year 2 % Recall and use multiplication facts for the 2, 5 and 10 multiplication tables
% Calculate mathematical statements for multiplication within the multiplication tables and write
them using the multiplication (x) and equals (=) signs
% Show that multiplication of two numbers can be done in any order (commutative)
KEY VOCABULARY even, half, lots of, multiply, odd, twice, times, times-table

Progression of Skills

Key Representations

Link repeated addition and
multiplication

Encourage children to make the
link between repeated addition and
multiplication.

There are ... equal groups with ... in each group.
There are ... altogether.

3+3=6 @@

e
2X3=6 (o

5+5+5+5=20
4X5=20

20
s | s | 5|5

Use arrays There are ... rows with ... in each row. lcansee ... x...and ... x...
There are ... columns with ... in each column.
Encourage children to see that
multiplication is commutative. \j O é 6 5 3x5=15
C O O O 3lotsof5=15 5x3=15
0 O O ij {j 5+5+5=15
' ' 3x5=5x3
Cj O i’) 6 ,:j 5lots of 3=15
' : 3+3+3+3+3=15
Double Double ... is ... Double ... is ... so double ... is ...
Encourage children to make links | Double 4 =4 + 4 E_.. E E - B

with related facts.

Double 4 is 8

Double 4 is 8

Double 40 is 80




The 2 times-table

Encourage daily counting in
multiples both forwards and back.
Notice that all multiples of 2 are
even numbers.

...lotsof 2 =
.X2=

... times 2 is equal to ...

10

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

20

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

30

1x2=2 2=1x2
2x2=4 4=2x2
3x2=6 6=3x2

12 14 16 18 20 22 24

11—
0 2 4 & & 10

The 10 times-table

Encourage daily counting in
multiples both forwards and back.

Notice the pattern in the numbers.

... lots of 10 =
...x10=

I | L

T ST T
Y W e Wt Y
N AN AN
e

alla

alla

ala

oo

Q0
olla)
oo
ol

e

\Q‘ﬂ'i:l; (ﬂ'ﬁ‘ '.\':f'ﬂ; -:ﬂ"'rr‘
\l‘-, r b r r
WL 0 ain,
IO{.,_KK " \{EL; (\"‘._-F

Y/ I
\'\_ _l"- \‘1_11 ﬂ\?\_f/'j '\__.»"

?

10[10?10110|10:10

iz EEE EEE
Al aal alnl ele
iz EEEREEREE
iz lEEEEEREE
'sllallisllallialls Hislal

... times 10 is equal to ...

1x10=10 10x1=10
2x10=20 10x2=20
3x10=30 10x3=30

| | | l | | | [ | | | | |
[ 1 I 1 [ | [ | 1 I 1 [ 1

0 10 20 30 40 50 &0 70 80 90 100 110120

The 5 times-table

Encourage daily counting in

multiples both forwards and back.
Notice the pattern in the numbers.

... lots of =
.x5=

EAR3 R RR A

Y %Y &%

... times is equal to ...

1 2|3 |45 B | 7|8 9 [ 1D

11|12 (13 |14 |25 | 16 | 17 | 18 | 19 [ 20

m 2|3 u|25| 2% 27|20
[31] 3222 | 24 [38] 36
1xX5=5 5=1X5
2x5=10 10=2x5
3x5=15 15=3x5

37 (38 (39| 40

30 35 40 45 50 55 60

|
I | I
0 S 10 15 20 25




Missing numbers

Make links to known facts.

... is equal to ... groups of

18 socks, how many pairs? [:’5)&

aYaYaYaYaYaYaYaYa
(YYYYYYY YL
0 2 4 6 8 10 12 14 16 18 20

... times ... is equal to ...

|:|x2=18
18=2x|:|




% Recall and use multiplication facts for the 3, 4 and 8 multiplication tables
% Write and calculate mathematical statements for multiplication using the multiplication tables
that they know, including for two-digit numbers times one-digit numbers, using mental and
progressing to formal written methods
% Solve problems, including missing number problems, involving multiplication, including
positive integer scaling problems and correspondence problems in which n objects are
connected to m objects

Year 3

KEY VOCABULARY commutative, inverse, multiple, product, scaling

The 3 times-table ...groupsof3=...x3= ... times 3 is equal to ...
..times 3 =3x...= 000
[ X X | |12 /3 |a|s|8|7 8|8]|w
| X N

Encourage daily counting in

multiples both forwards and back.

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

between the 2 and 4 times-tables.

E!E 4 | 4 | 4

... |21l2¢' 23-24 25.2[}.2?'25.29 30
4x3=12 12=4x3
o] I EIERERE S P A o
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ...lotsofd=..%x4= .. times 4 is equal to ...
..times4=4x .. = S
Encourage daily counting in 29000 [a1]a]s]@]s]e]7][8]s ]
multiples both forwards and back. 009000 112|111 [16]17] 18] 10 [20
Encourage children to notice links o000 (222 =B = 2| 27 BH = | 20 |

3xX4=12 12=3X4
Y Y R W S

|
| ] ] | ] | I | | |
0 4 8 12 16 20 24 28 32 36 40 44 48




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.

...lotsof8=...x8=
..times8=8x...=

... times 8 is equal to ...

I

11 (12|13 | 14

9 | 10

15116 |17 | 18 | 19 | 20

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

| 8
o000 3x8=24 24=3x8
........ | | | l | | | | | | |
aee

| |
| | I | | 1 I l l | L
0 8 16 24 32 40 48 56 64 72 B8O 88 96

Related facts

Use knowledge of multiplying by
10 to scale times-table facts.

.. X ...ones is equal to ...

ones, so ... X ... tens is equal to ... tens.

seem 3x4=12
0000 O00O *
Q000 OO0O00O 3x4a0=120

0000

Q000

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

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

Children apply their understanding I— II—
of partitioning to represent and _
: [asununnnns] 30x2=60
solve calculations us e ae 5 %2—=4 @ OO0 o
CrrTTrITTD - Q0 o
T 00 o
crrrrrTTTD - BE = i @ 0 Q0 1)
Multiply a 2-digit number by a ... tens multiplied by ... is equal to ... tens.
1-digit number - with exchange .. ones multiplied by ... is equal to ... ones.
Children apply their understanding E—
of partitioning to represent and ey
solve calculations using the | R
expanded method. % smme | 20x4=80 453 L
o] 4x4=16 0000 (00000
ey | WOEE o)) (oxa) 1OO00 00000
sessnnasns) 111 ] 24 x4=96 OOOO 00000




Scaling There are .... times as many ... as ... ... is ... times the size of ...
... is ... times the length/height of ...
Children focus on multiplication as

scaling ( .... times the size) as .. - s 4 cm

opposed to repeated addition. 16 em

AN AN AN [2]2]2 \);

Bl

There are 3 times as many triangles as circles.

Miss Smith is twice the height of Jo.< &

Correspondence problems (How | For every ..., there are ... possible ...

many ways?) There are ... x ... possibilities altogether.

Encourage children to work hats scarves

systematically to find all the

different possible combinations. blue ‘ = For every hat, there are two possible scarves.

3 x 2 =6 There are 6 possibilities altogether.

AR A2
T 2




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

KEY VOCABULARY

factor, factor pair, inverse, triple, efficient

Progression of Skills

Key Representations

Times-table facts to 12 x 12 ... groups of ... =
.. times ... is equal to ... 1]2(2/a(s/6|7]8]5|w
Encourage daily counting in X L= Q| 15|18 | 1= {36 |07 |08 08 20
multiples both forwards and back. » o ? B e IR I O
Encourage children to notice links et N TR E alaleBl<l=olel=]=
between related times-tables. I O st 52 52 |4 58] %6 |57 |58 |5 60
. o AOYYYYY Y RIS
O 0 11 22 33 44 55 66 77 88 99 110121 132 : *
Multiply by 1 and 0 Any number multiplied by 1 is equal to ... X L=
Any number multiplied by 0 is equal to ...
. 1x1=1 1x0=0
4 S N NP NP S <% 2x1=2 2x0=0
4 3x1=3 3x0=0
4x1=4 4x0=0

Multiply 3 numbers

Children use their understanding
of commutativity to multiply more
efficiently.

Towork out ... x ... x ... | can first calculate ... x ... and then multiply the answer by ...

8 OF 896

o® ®9 9 4x2x3=8x3=24
2x3x4=6x4=24

:: :: :: 3x4x2=12x2=24




Factor pairs

Children explore equivalent
calculations using different factors
pairs.

12 = x --,SO...X12=___X e X Lo
eeccccee
T
eoooeeee O0XxX6=8x3x2

8x6=24x2

Y
T Y
T Y

L X ] o000
TII R XL X _
P o000 6x8=6x4x2

6x8=24x2

Multiply by 10 and 100

Some children may overgeneralise
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.
... is 10 times the size of ...

" ] T )
L 1 BN 1 ]
[ ] L J ]
L
R
e
- 35 x 10 = 350

A Gattegno chart may also be used to model this concept.

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

Th H T o
@& o0
o0
Th H T o
L ] o0
o0 14 x 100 = 1,400

A Gattegno chart may also be used to model this concept.

Related facts

Use knowledge of multiplying by
10 and 100 to scale times-table
facts.

... X ...ones is equal to ... ones
so ... x ... tens is equal to ... tens
and ... x ... hundreds is equal to ... hundreds.

3x7=21 7x3=21
3x70=210 7x30=210
3 x700=2100 7 x 300 = 2100

(#lslelalalela)
Co00000
s]=l=talala)s]
0000000
00006000
0000000




Mental strategies

Partition 2 or 3-digit numbers to
multiply using informal methods.

... tens multiplied by ...
...ones multiplied by ...

is equal to ... tens.
is equal to ... ones.

Tens Ones
T | ameean e - - "
' | ¥ ¥ \
OOIonD || aaaaen | nlu 1[|=u
I | anmaan e o
CITTTTITTT ~ - 26 x8=80+80+48 =208
3x26=60+18=78 60 18
Multiply a 2 or 3-digit number by
a 1-digit number X X
- ? &-00 50 b
7 350 21 75 520 390 42
G i
i

Scaling

Children focus on multiplication as
scaling ( ... times the size).

.. is ... times the size of ...

[-]
EIEAEAEAERER

A computer mouse costs £7

[c]
[elelefefefefs]

A red ribbon is 6 cm.

A keyboard costs 6 times as much.

A yellow ribbon is 7 times as long.

Correspondence problems

Encourage children to use tables
to show all the different possible
combinations.

For every ..., there are ... possibilities.
There are ... x ... possibilities altogether.

A pizza company offers a choice of 5 toppings
and 3 bases.
5x3=15

Deep pan

Italian

Thin

Cheese

cDpP

C

CTh

Mushroom

M DP

M

M Th

Vegetable
Chicken

vV DP
cDP

Vi
Cl

VTh
CTh

Tuna

TDP

Tl

TTh




Multiples and factors .. is a multiple of ... because ... is a factor of ... because ... | The common factors of ... and
X X ... = ...are ...
Encourage children to notice
patterns and make links with 00000000 13
known facts Factors of 20 Factors of 12
1|23 2|5 5|? 8 |8 |10 :::: 2x 4 >
11 |12 (13 |14 |15 (16 | 17 |18 | 19 | 20 e
I 5 | o: B zﬁlim - N 1,2, 4 and 8 are factors of 8
Square and cube numbers ... squared means ... x ... ... cubed means ... x ... x _.,
0000
000 0000
(1) oee 06080 -
o L 1 ] 000 0000
1x1 2x2  3X3 4x4 1X1x1 2x2x2 3X3x%x3
12=1 22=4 3= 42 =16 314 3_g 3_97

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

This builds on the short
multiplication method introduced in
Y4




Multiply numbers up to 4 digits
by a 2-digit number

Numbers are first partitioned using
an area model then long
multiplication is introduced for the
first time.

| can partition ... into ... and ...

x 0000| [x[ 40 [ 4 |
D|©000|0000| [30] 1200 |

)| 0000 | 0000

0|0000|0000| 2| 80 |

0 O [ 0000 ; ;

0 0| 0000 |

First, | multiply by the ... then | multiply by the ...

Multiply by 10, 100 and 1,000

Some children may overgeneralise
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.
... is 10/100/1,000 times the size of ...

M HTh TTh Th H T

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1000 = 234,000

0 Th H T O & Tth | Hth

1] o0 00| @0

0 @ o9
2.34x10=234

2.34 x 100 = 234
2.34 x 1000 = 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 ... x ... is ...

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

| could calculate 121 x 6 x 2
| could calculate 121 x4 x 3

To calculate ... x 12, I cando ... x ...

X ...




Multiply fractions by a whole
number

To multiply a fraction by an integer, | multiply the numerator by the integer and the denominator
remains the same.

11122
Make links with repeated addition. 717171717
Eg1xa/5=lkthritsh 1 1,1 ,1,1,1_5 2 2,2 ,2_6
T T T T 7X3=7+t7%37=3
11111 (1]1 2 2 2
5|5|5|5|5]|5 5 5 5
| | | 1 ] | |
| 1 I I | | |
0 1 0 1
1 6-6_,1 2,3.6_,1
5X6=5=13 5X3=5 =15
MUItlpIy mixed numbers by a | can partition Dg intOD andg
whole number ] ]
2
25X%x3
NN N e ) 3 . .
2X3=6 5 X3=5=12
DR N ] 3 3
ENENET N R ] 2§x3:5+2:g
Find the whole 1. . 0. 1. )
lfils ..., then the whole is ... X ... Ifils ..., then E is ... and the whole is ... x ...
Children multiply to find the whole
from a given part.
1 . 4 _ 1_ 5, . ._
cof__=6 sof __ =24 Z=24+4=6
?
i‘ 5x6=30 - | ~ 7x6=42
i )
eTslolele| Lofsoe BTN
50f3{}—6 e R— $of42:24




Progression of Skills

Key Representations

Multiply numbers up to 4 digits
by a 2-digit number

g
X 4 ol b
~ ., o 3 _
2140
|2 " '
1| 5

Multiply by 10, 100 and 1,000

Some children may overgeneralise
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.

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

M [wm [ [ m [ w T Th | H
o9 009 00
@ (e@®

T Tth | Hth
9,00 00
@ o0

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1000 = 234,000

2.34x10=23.4
2.34 x 100 = 234
2.34 x 1000 = 2,340




Order of operations

Calculations in brackets should be
done first. Multiplication and
division should be performed
before addition and subtraction.

.. has greater priority than ...,

rr'f ‘/N\
powers

x and +

+and -

so the first part of the calculation | need to do is ...

Multiply decimals by integers

This is the first time children
multiply decimals by numbers
other than 10, 100 or 1,000
Encourage them to make links with
known facts and whole number
multiplication.

| know that ...x ... =

300333 313

6x2=12

000 0000 000 0000
000 0000 000 .... 0000
(3+4)x2=14 .... 3+4x%x2=11
D00
3+42=19
., so | also know that ...x I need to exchange 10 ... for 1 ...
g Tth Hth
000 10000 ©© 4 2
P .f"'-jll-"'" .-"'u:l-"'_.-"": ﬂoo '|\ -\ ](_.:' @@ TETICIFE _L:
o | g - :._..- L .- A Anool 4@0':)@ @@ 1 O£ |0
- ""_. I'\_.-'I: I:._. Ly L‘; o"_T
[ u T v PGS th | b |
o0 | ®» %9 e @ [®®®
6x02=1.2 00 | ® (099 ®0 7 @ [00®
00 | & (o909 90 : & |00
20 | » (o9 90 & |0ee
1 -
213 x 4 = 852 213 x4 =8.52

Multiply fractions by a whole
number

Make links with repeated addition.
Eg.%x4=5k+k+%+%

To multiply a fraction by an integer, | multiply the numerator by the integer and the denominator

remains the same.

ilafafafz
7171711717
1 ... 1,1.1.1.1.5 2,,.2.2.2.6
TS g =T i i R i
JLIRRY I Y A ) I 2 2 2
5 5 5 B B B 5 B 5
l | 1 | | | |
T 1 I 1 1 1 1
0 1 0 1
1 6=86_,1 2,.5_8_,1
§X6—§—15 5X3—5—15




Find the whole

Children multiply to find the whole
from a given part.

If%is ..., then the whole is ... X ...
1
3 of =18
f \ _
18 x3 =54
1
) 3 of 54 =18

18

If%is ,then% is ... and the whole is ... X ...

Eof

— 48

g of — 1 o
j 3=48+4=12
L . 9 x 12 = 108
[ 1111 .

— §0f108=48

Calculate percentages

Children first learn how to find 1%,
10%, 20%, 25% and 50% before
using multiples of these amounts
to find any percentage.

There are ... lots of ... % in 100%
To find ... %, | need to divide by ...

100%
50%

50%
25% | '

25% 25% 25%

50% of ...
25% of ...

2
..t 4

... % is made up of ... %, and ... %

100%
10% | 10% | 10% | 10% | 10% | 10% | 10%

10% | 10% | 10%

To find 30%, | can find 10% and then multiply it by 3
To find 23%, | can use 10% x 2 and 1% % 3
To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio

Encourage children to see the
multiplicative relationship between
ratios. They will need to multiply or
divide each value by the same
number to keep the ratio
equivalent. Double number lines
and ratio tables help children to
see both horizontal and vertical
multiplicative relationships.

For every ..., there are ...

For every 1 adult on a school trip, there are 6 children.

adults

[]

children

The ratio of adults to childrenis1:6

Adults
Children

.
N
Adults | Children |
1 6
2 12
3 18

N>




DIVISION

Year 1 % Solve simple one-step problems involving division, using concrete objects, pictorial
representations and arrays with the support of the teacher
% Recognise, find and name a half as one of two equal parts of a quantity
% Recognise, find and name a quarter as one of four equal parts of an object, shape or quantity
KEY VOCABULARY array, divide

Progression of Skills

Key Representations

Make equal groups - grouping

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

There are ... altogether. How
many groups of ... can you
make?

riifes

groups of 2

Circle groups of 2 There are ...

cCpel
eeol

Take ... cubes. Make equal
groups.

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 ...

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

12 shared between ... is ...




Find a half To find half, | need to share into | Half of ... is ... If ... is half, what is the whole?
2 equal groups.

Start with practical opportunities to .
share a quantity into 2 groups. ¥ e - / / / / / /

Progress to circling half of the o N : . :
objects in a picture and then to e Y e 5 2%
finding the whole from a given half. - - P ®
e of : o0 .l
'. . [ ] . L ] ,.,
4 is half of ...

There are ... in each group.
Find a quarter To find a quarter, | need to share | A quarter of ... is ... If ... is one quarter, what is the

into 4 equal groups. whole?
Start with practical opportunities to & & &
share a quantity into 4 groups. moe, ™ ,
Progress to using pictures or bar = “;c,“"":' Ty Ty - @eeeS p ] .
models to find a quarter and then =
to finding the whole from a given 00 40 49 o0
quarter ®e 0400, 40 % il

3 is a quarter of ...

There are .... in each group.




Year 2 % Recall and use division facts for the 2, 5 and 10 multiplication tables
% Calculate mathematical statements for division within the multiplication tables and write them
using the division (+) and equals (=) signs
* Recognise, find, name and write fractions 5, %, V2 and % of a quantity
KEY VOCABULARY divide, even, half, odd, times-table,

Progression of Skills

Key Representations

Divide by 2 There are ... equal groups of 2 ... +2 = ... ... shared equally between 2 is ...
Half of ... is ...

Encourage children to compare +2=

the grouping and sharing — = — > )

structures of division and to make 1 G 1 MG 1 > @ (ii)

links with times-table facts and
halving.

ssesscee a | a

Divide by 10 There are ... equal groups of 10. .. shared equally between 10 is ...
LF10=... ...

Encourage children to compare

the grouping and sharing

structures of division and to make 6x10=60 6x10 =60

links with times-table facts. 60+10=6 +10 =

.ttt ot ot by
M 1 T 1T 1T 1T T 1T 1T 1T

0 10 20 30 40 50 60 70 80 90 100

60

6|6|6|6|6|6|6|/6[6]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.

ES= L

I I
o Yp Y
6x5=30

S5 S50 0 SN . S R

0 5 10 15 20 25 30 35 40 45 50, 30+5=6

.. shared equally between 5§ is ...

LE5=

i i Y
6x5=30
30+5=6

30
o000 000 080 080 880

Missing numbers

Bar models are useful to show the
link between multiplication and
division.

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

?
10 | 10 D+2:10

?
10 | 10| 10] 10 10 []+5=10

?
101010 10]10[120]10]1/[10]10

[[]+10=10

Unit fractions

In Y2 the focus is on finding %2, ¥
and %

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

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

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

éis circled..

200 00
W G ee
X 90




Non-unit fractions The objects have been shared fairly into ... There are ... equal parts. There are ... parts

groups. circled.
In Y2 the focus is on finding 2/4 []

and % ] of ...is ... %is circled.

000 000|000 00O
Prompt children to notice that 2/4

is equivalent to %




Year 3 % Recall and use division facts for the 3, 4 and 8 multiplication tables
% Write and calculate mathematical statements for division using the multiplication tables that
they know, including for two-digit numbers times one-digit numbers, using mental and
progressing to formal written methods
% Recognise, find and write fractions of a discrete set of objects: unit fractions and nonunit
fractions with small denominators.

KEY VOCABULARY inverse, multiple, product, remainder, scaling
Divide by 3 There are ... groups of 3 in ... ... has been shared equally into equal groups.
..F3= ..+ 3=
Encourage children to compare 27%X3=6 —& = (PP 2%x3=6
the grouping and sharing Ct@ (@ 6+-3=2 @@g 6+3=2
structures of division and to make
: o o0 o0
links with t -table fact
inks with times-table facts o0 _ | ) Y . 5

o0 01 2 3 4 5 6 o0 ®e(%e % 2 | 2|2
Divide by 4 There are ... groups of 4 in ... ... has been shared equally into equal groups.
..T4= ..T4=
Encourage children to compare Rl R J—— P =
the grouping and sharing T— @ 8+4=2 <Q> @\@@
structures of division and to make 2x4=38
links with times-table facts. :: :—: 8+4=2
00 I i | [ 1 J ) :
o0 0 1 2 3 4 5 6 7 8 o0 eefecfesfes] [2]2]2]2
Divide by 8 There are ... groups of 8 in ... ... has been shared equally into equal groups.
..+8= ..+8=

Encourage children to compare

the grouping and sharing 2X8=16 —— ooooo0e
structures of division and to make 16+8=2 , ¢ ¢ :|.|.|.|:| .‘. """ "

links with times-table facts.

90000000 8 2x8=16
00000000 ee/eeee/ec|eo]ecoeee 16 -8=2




Related facts

Link to known times-table facts.

... ¥...isequalto...,so... tens + ... is equal to ... tens.

0000 O00O

0000 OOO0O 12:3=4

0000 OO0 120+3=40

Divide a 2-digit number by a
1-digit number - no exchange

Partition into tens and ones to
divide and then recombine.

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

(aesssnnnnn] [ ] | 4;2:2

o oo

GO
QO
00O
Q0O

0 ee

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

Encourage children to partition
numbers flexibly to help them to
divide more efficiently.

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

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

31+-4=7r3
4 4

Q0 O o0 |000
00 00 OO0 000 [+]
e oo WS o
o0 NEEEI )
o0 (000

Unit fractions of a set of objects

Bar models are useful to show the
link between division and fractions,
for example, dividing by 3 and
finding a third.

The whole is divided into ... equal parts.

Each part is %I of the whole.

L X X £XX»

voe_ (®0e0e®)
N N € XXD
oo (®0@)

of 12 apples is 3 apples.

E ]

One ... of ... is ...

1 :
20f12is3 990|000 |eee|eee

%of 36is 12

000 | O00  O00




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 isl of the whole.

O
®00 (900
'TXHNCX X
o090 (®0®)
00 (900

%of 12 apples is 9 apples.

1 . O .
=of..is..,so=of ...is ...

O O

§0f12i59

4 oo (0oee 000|000
%0f36i524

™ £
000 | O00

000




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
KEY VOCABULARY factor, factor pair, inverse, efficient

Progression of Skills

Key Representations

Division facts to 12 x 12

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

There are ...

groups of ... in

000000
2xX6=12 ——+
12+-6=2 0 6 12

.. has been shared equally into ...

{4
@ oo
12 2xb6=12
oo /000 |oe|oe|oe| 12-6=2

equal groups.

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 number

remains the same.
o

o i
5 shared between 1 is 5 5"}'

There are 5 groups of 1 in 5.

{ jj 3 ;} ;)

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

5 shared between 5 is 1.

There is 1 group of 5in 5.

.
L ¥

Related facts Link to known
times-table facts.

+...isequalto...,

so ... tens + ... is equal to ... tens,

and ... hundreds + ... is equal to ... hundreds.
000 000
388 035 $38 iprac

04 210+3=70

000 000
000 o000 2,100+3 =700
000 on] ] oe]

21+7=3
210+7=30
2,100 +7 =300




Divide a 2 or 3-digit number by a
1-digit number

Progress from divisions with no
exchange, to divisions with
exchange and then divisions with
remainders

| can partition ... into ... tens and ... ones.

| cannot share the hundreds/tens equally, so |
need to exchange 1 ... for 10 ...

@ 300 +~3 =100
120 +-3 =40

15=+-3=5
@ @e 435 -3 =145
Hundreds [ Tens Ones
Q@ OOOC 00000
© o0 00000
\ ] “_% ( Q0000
O 10—

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.
... iIs one-tenth the size of ...

0 § Tth | Hth T | @ & mh | Hi
00 @ 00
o8 wh [ e | | T | o + Tth | Hth
@0 @00
2+-1'D=U.2 | 1.2+1'-D: 1..2

A Gattegno chart may also be used to model this concept.

When | divide by 100, the digits move 2 place
value columns to the right.
... is one-hundredth the size of ...

0 4 Tth | Hth T [0 % mh | hih
(SR ® 09
0 » Tth | Hth ' T | 0 # Tth Hth
1 ()] @ 0@
2-+100=0.02 12 -100=0.12

A Gattegno chart may also be used to model this concept.




Mental strategies

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

I can show groups of ... on

number line.

100 = 4

a

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




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 ...

[ Th I 3] T 0 } Tth I Hth |
e 80 L]
ITh:I-I B D+Trh:ch| 120 +=10=12
o 00
: Th H T o *Tth Hth | 120 +100=1.2
©:98 | 120+1,000=0.12
: Th H T o }nh Hth |

A Gattegno chart can also be used to model this concept.

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

To find Hof ..., Ineed to divide by ...
and multiply by ...

T MM EINIIMNIEI] '
o9 99 o9 80 (00 I ]
! f20= L f84 =
50 20= 40 =
3

— of84=

—of20=
5

1
Ifﬁis ..., then the whole is ... x ...
i . )
6|16|6|6 1 f__ =6
6 6 £ 0 =
-
[ 1 i | 4
7 of =24
\.—r—J




Progression of Skills

Key Representations

Short division

Encourage children to interpret
remainders in context, for example
knowing that “ remainder 1” could
mean complete boxes with 1 left

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

over so 5 boxes will be needed. 2 131
4 | g8 5 2 4

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

Include partitioning and number oo _ )

line strategies outlined in Y5 as 240 ~60=240+10+6 9,120+15=9,120+5+3

well as division using factors.

240 — +m>—r| —[ -6 >_. 8,120

480 + 24 =480+~ 4+ 6 T 1 1

dB0 —p| + 4 >—F ‘—b

o D I




Chunking and Short Division

Order of operations

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

000 00 000 00
000
(6+4)+2=5 6+4+2=28

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 ... , | move the digits ... places to the right.

H T Tth | Hth | Thth
o9 e (00,
L
1 +1.000
H | T O Tth | Hth [ Thth
.:.. L L

312 +-10=31.2 906 = 10=90.6
312 + 100 =3.12 906 =+ 100 =9.06
312 =+ 1,000 = 0.312 906 = 1,000 = 0.906




Divide decimals by integers | know that ...+ ...=...,sol also know that ...+ ... = ... | need to exchange 1 ... for 10 ...
.. . . . . Tth Hth
Qe aiendie | 0008 8000 0000 S
10, 100 or 1,000 C000 0000 @]:oloorlor <L
0000 0000 @] Lo oLl 1433
39+3=13  39+3=13 039+3=013 i [57372.
Qer
Decimal and fraction The fraction ... is equivalent to the decimal ... 0 0
equivalents : i
q 0 is equal to 100
1 1 x 25
i L 05 05 /_\
] | 1 ] | } 0.25 | 025 0.25 | 0.25 3 75
TEEEEERE 02 |02 | 02 | 02 | o2 2 " 100" 0.75
:_o[:_o Y ‘lgll'—o .-',,H, ,‘—ollo u.llm o.1‘u_1 u.1|n_| u_1lu.1 u-_llm \..._../“
l-o02 2=04 2-0s X 29
57 5 7 5
Fraction of an amount _
! . To find % | divide by ... Ifé is equal to ..., then% are |fDIS equalto .., then the

Children divide and multiply to find
fractions of an amount. Bar models
can still be used to support
understanding where needed.

1
50f36=36+2

1
I of 36 =36 + 12

equal to ...

7 1
—0f2,700 = = 0f2,700 X 7
9 9

whole is equal to ...

L]
I 111

—
4
gﬂf

48

=48




Calculate percentages

Children first learn how to find 1%,
10%, 20%, 25% and 50% before
using multiples of these amounts
to find any percentage.

There are ... lots of ...% in 100%
To find ... %, | need to divide by

100%
50% . 50%
25% | 25% 25% 25%
50%of...=...+2
25%of...=...+4

... % ismadeupof...%,and ... %

100%

10%

10% | 10% | 10% | 10% | 10% | 10% 10% | 10% | 10%

To find 30%, | can find 10% and then multiply it by 3
To find 23%, | can use 10% *x 2 and 1% x 3
To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio

Encourage children to see the
multiplicative relationship between
ratios. They will need to multiply or
divide each value by the same
number to keep the ratio
equivalent. Double number lines
and ratio tables help children to
see both horizontal and vertical
multiplicative relationships.

For every ..., there are ...

+ 6

LN\

Adults Children
For every 6 children on a school trip, there is 1 adult 1 6
i/ \
L 2 12
adults [:| ; = -
children | I I | I | =B

The ratio of children to adults is 6 : 1

Adults
Children

0 6 12 18




