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Mathematics Mastery

At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the same
curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied problems.
Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete
materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in Year 1 to Year 6 in line with the
requirements of the 2014 Primary National Curriculum.

Background

The 2014 Primary National Curriculum for mathematics differs from its predecessor in many ways. Alongside the end of Key Stage year expectations, there are suggested
goals for each year; there is also an emphasis on depth before breadth and a greater expectation of what children should achieve. In addition, there is a whole new
assessment method, as the removal of levels gives schools greater freedom to develop and use their own systems. One of the key differences is the level of detail included,
indicating what children should be learning and when. This is suggested content for each year group, but schools have been given autonomy to introduce content earlier or
later, with the expectation that by the end of each key stage the required content has been covered. For example, in Year 2, it is suggested that children should be able to
‘add and subtract one-digit and two-digit numbers to 20, including zero’ and a few years later, in Year 5, they should be able to ‘add and subtract whole numbers with more
than four digits, including using formal written methods (columnar addition and subtraction)’. In many ways, these specific objectives make it easier for teachers to plan a
coherent approach to the development of pupils’ calculation skills. However, the expectation of using formal methods is rightly coupled with the explicit requirement for
children to use concrete materials and create pictorial representations — a key component of the mastery approach.

Mathematical Language

The 2014 National Curriculum is explicit in articulating the importance of children using the correct mathematical language as a central part of their learning (reasoning).
Indeed, in certain year groups, the non-statutory guidance highlights the requirement for children to extend their language around certain concepts. It is therefore essential
that teaching using the strategies outlined in this policy is accompanied by the use of appropriate and precise mathematical vocabulary. New vocabulary should be
introduced in a suitable context (for example, with relevant real objects, apparatus, pictures or diagrams) and explained carefully. High expectations of the mathematical
language used are essential, with teachers only accepting what is correct.



How to use the policy

This calculations policy is a guide for all staff at Green Park CPS and has been adapted from work by the White Rose Maths Hub. It is purposely set out as a progression of
mathematical skills and not into year group phases to encourage a flexible approach to teaching and learning. It is expected that teachers will use their professional
judgement as to when consolidation of existing skills is required or if to move onto the next concept.

However, the focus must always remain on breadth and depth rather than accelerating through concepts. Children should not be extended with new learning before they
are ready, they should deepen their conceptual understanding by tackling challenging and varied problems. All teachers have been given the scheme of work from the
White Rose Maths Hub and are required to base their planning around their year group modules. These modules use the Singapore Maths Methods and are affiliated to the
workings of the 2014 Maths Programme of Study.

Teachers can use any teaching resources that they wish and the policy does not recommend one set of resources over another, rather that, a variety of resources are used.
For each of the four operations, different strategies are laid out, together with examples of which concrete materials can be used and how, along with suggested pictorial
representations. The principle of the concrete-pictorial-abstract (CPA) approach [Make it, Draw it, Write it] is for children to have a true understanding of a mathematical
concept, they need to master all three phases within a year group’s scheme of work.

This document is organised by the four operations. Within each section, skills are grouped and prefaced by the overarching mathematical concepts in which they will be
encountered. Accompanying each skill are a selection of sentence stems that can be used by teachers, when exemplifying their mathematical thinking, and by the children,
when speaking about their mathematical processes. Where a skill is divided into more than one section, this represents an increase in level of difficulty and should be
followed from left to right across the page.

A glossary of key mathematical terminology is included, split into two parts: ‘Addition and Subtraction’ and ‘Multiplication and Division’. This exemplifies the correct,
precise terminology to be used alongside more common-place vocabulary.

At the end of this document, a progression of vocabulary is found. This indicates where, within the White Rose Maths Scheme of Learning, each term is introduced for the
first time. Teachers should use this to support their planning, when considering the vocabulary that children should already be familiar with and which vocabulary should be
introduced next.

Addition




SKkill Key Representations and Sentence Stems
Subitise to 3 How many do you see?
(instantly see how many) % % % ? Iﬂ *
: @ :) @ 3o % i.i “
Count how many How many are there? Count out ... from a larger group.
(1:1 correspondence) 1 2 3 A 5 E.g. Collect 3 beanbags for a game
R RRD
Make numbers to 5 Show me... é % % Begin to link numerals to quant|t|e5.
. ' ## %6 L_l ;}L_l- ;}L—l "}L—l :}L—l:}
0® % O 3
Add one more How many do | have now? {?;’ j:g
'—i
Skill Key Representations and Sentence Stems
Conceptually subitise to 5 What do you see?

How do you seeit?

000 50 1 B8 s
One more 1 more than .. plelele)e)
i )

'llll 1]2]3]4]s5]6]7]8]9]10]




Composition of numbers within 10 How many...? How many ways can you make...?

== . 7
vl RURCN BEEE

Combine two groups There are .... woe @nd ... make ....
(find the total) There are ....
There are .... altogether. #

T, |leses IE HEE

Add more First... Then.... Now.... | have.....

v

LJ O

(increase a quantity) | add .... more.

ow ave.... /
% Now | h .:
&

.

i R

Skill Key Representations and Sentence Stems
Add together There are ... ... I5 @ part. .. plus ... I5 equal to ...
(aggregation) There are ... ..is a part. ..is equal to ... +

There are ... altogether. . is the whole.

4+2=06

2+4=06

e ® 4
4 2 6=2+4




Related facts within 20

... more than ... is ...

Add more First... Then... Now... | start at... .. plus ... 15 equal to
(augmentation) ) | jump on ... .15 equal to ... + ...
ﬁ | land on ...

_ _ e 4+2=06

Q00D . 1/2](3(@ s s|7]8 9 10 I+4=6

—

—_ ey 6=44+2

P min] | o=dt2
Bonds within 10 .. 15 made of ... and ... ... can be partitioned into ... | ... plus ... 15 equal to ...

v and ... make ... and ... 61L-0=6

. _ 5+1=6

?Hﬁ gﬁﬁ 4+2=6

i et 3+3=6

_ !!l (YY) 24+4=6

| WAL, 1+5=6

3 D+6=06

| know that ... and ... =

S0 ..and..=...
)| )| (]
)| | [00]|o
)| [2ofo
@ [DO)0e
@ 1000w

S0 ... more than ...is ...
D]Zidﬁ_ﬁ.?’ﬁﬁ']ﬂ

10 11 12 13 14 1% 16 1F 18 19 10

What patterns do you
notice?
3+2=7
15+2=17

7=5+2
17=15+2

Missing numbers
(link to known facts)

How many more do you
need to make ...7?

“

e

If ... is the whole and ...is a

part, the other part must
be...
AT,
: | ] rJ<
N
| | z
Kgfka>

- plus ... is equal to ...

2+ |=6
6=2+[ |




Skill Key Representations and Sentence Stems
Add Ones to any number | knowthat ...and ... = .. more than ... is ... What do you notice?
(link to known facts) 50 ...and .. =... 50 ... more than ... is ... Can you continue the
ava pattern?
ﬁ_ }:} |_')_ e Q_,j :‘_'}_ ————+ r,-\{{—\'l —— _
o | [oidlo] _{J:r;:uj_ 0 133 4352678 4 Sl=o
ala
0 e (@) DO ———— - _
oel piollolel [oolloollo@l] 20 21 22 23 24 25 26 27 28 = % H+2=12i0.
Add three one-digit numbers ..and ... are a bond to 10 Double ...+ ... = What do you notice?
(any order, link to facts) 10+..= Which addition is the
)" . ? easiest to calculate?
clooiole 4 [ 3 | a
|._._._._I' eo
[ B+9+1=
. 8+1+9=
'x_,»'-d_}kf,»' 9+1+4+8=
Add across a Ten ... can be partitioned into ... and ... | add ...to get to ... then | add ... 84+5=13
(partition) 28+5=33
2000000 0 0000|0000 0OD000D|eee
pieiey I o0DoD00oDD D00 e
8+ :/5\' [ | f.-T--xr"..-. |-."“' 28 + I/-;-\I' [ I T | I..--IHY.--- I'\I
N;\:t;s':'ésllnnuu EEEEEE T
(-1\ -H\' I S I I | |J--I-.\1’/.-- -.-\\
\i}\i/l : 2 BusxvaABRD RS
Add multiples of 10 .. ONES + ... ONes = ... ones What is the same?
(link to know facts within 10) 0 ..tens + .. tens = ... tens What is different?
eaE L B0 1 |/f_ [ | MC \_AC
I I I 1 | I I ] 1
a 1 2 3 4 & 7 9 10
3+2=5 [
' 0+20=501 [ ?::::: —
0 10 20 30 40 50 &0 VD BD 50 100 L L.




Add Tens to any number .. tens + ... tens = ... tens Toadd...Ineedtoadd 10 | | knowthat ...and ... = ..
.. tens and ... ones = ... . times. S0 ..and..=..
3 | :-: n ;1 L . L] 3[} + 2{] = 5']
" nie(n[Es 8 0 e 8l 34+ 70=54
BEm Allea [ el B[] 5] L5
. . 3 .:-\.' LR _NE-RE = 3 a0
Add two-digit numbers ... ONEs + ... ones = ... ones e b T et
(not across a Ten) .. tens + ... tens = ... tens Atens + 2 tens = 6 tens
Tans Y

Line up columns

[

Btens + 4 ones =64

Add two-digit numbers
(crossing a Ten)

Exchange 10 Ones for 1 Ten

eepreeee (ﬁ (21 !
|
ey | S N/ FE] [ n
There are .... ones, so | do/do not need to make an exchange. —~
[
.. 0nes = ... ten and ... ones /%u.
?
- = | 45 (3?
v NP N

=TT ST _

IIOT weeee Bimintaios’ Sones+ 7 ones =12 ones

sl | — | SOEEE 12 ones = 1 ten and 2 ones

THrnn | Loses :FI"-'FEEFI T mm 4 tens + 3 tens + 1 ten = 8 tens

S — 8tensand 2 ones =82

Missing numbers
(use inverse to check)

How many more do you
need to make ...7

. _ 6+ |=10
L 10-[ |=6

If ...1sa whole and ... isa
part, then ... is the other
part.

[]+23 =7
2= (3) >

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

eeces [eeece
seses oo




Skill Key Representations and Sentence Stems

Add Ones, Tens or Hundreds to a The onesftens/hundreds column will increase by ... What patterns do you notice?
three-digit number
(mental strategies, link to bonds and
related facts)

C}::) 00 235+ 3=
0000 2354 30=
gD 00 2354300 =

0 11+ |=118

444+ 5= 777 4+2= 604 +20=
444 + 50 = 777 +20= 604 +50= T -
444 + 500 = 777 + 200 = 604 + 90 = 111 + =Eg11
Add two numbers ... ONes + ... ones = ... ones 3
(no exchange) ... tens + ... tens = ... tens us | 432
Formal method introduced ... hundreds + ... hundreds = ... hundreds — —
Hundreds | Tens | IORes |

BEEE- T

o 3 4 5

432

.... EEE = @ @ 000000 00 '

Add two numbers across a Ten or There are ... ones, so | do/do not need to make an exchange.
Hundred There are ... tens, so | do/do not need to make an exchange.
(up to two exchanges) ..ones = ... ten and ... ones.

... tens = ... hundred and ... tens.

285 | 54




Complements to 100

... plus ... is equal to 100 | add ... to get to the next 10, then ... to get to

100
100

384+ 62 =100
+60 62+ 38=100

(V _“\T 100 = 38 + 62
100

i | 7 38

| 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

1 I ——
| ——
|

+=

Wl
LA =

2
t3

LAl

o
I |
fﬂ""'f{‘x
P T
(2 {1
\ ‘_-T] '-K_‘-_'.'_.:I
. | I |
T T 1
1 2 E! a 5
5 5 : 3 5

Calculate duration
(using complements to 60)

From ... to ... o'clock is ... minutes.

From ... o'clock to ... is ... minutes.
The total time taken is ... minutes.

[ Y:25 || 4:595

srart firish

+ 35 ming + 18 mins

Yy

I 1
ZiE 3:00 318




Skill

Key Representations and Sentence Stems

Add Ones, Tens and Hundreds to a The ones/tens/hundreds/thousands What patterns do you notice?
four-digit number column will increase by ... 2350 +3 =

2330+ 30=

Trousands | Hundreds Tens 2,350 + 300 =

-1 gg QO gg 2,350 + 3,000 =

= 6,040 + 200 = 2211 + |:| =2,251
6040+500= 22114 |=2215

3425+3= 3425+ 300 = 6,040 + 900 = 2 ]_'|.+|:|—2 1

3425+30= 342543000 = 2 =25

Add up to 2 four-digit numbers.
(up to 3 exchanges)

There are ... ones/tens/hundreds so |

do/do not need to make an exchange.

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

- _{s.;. _

“lon o X
W= -
—joo w O

Add decimal numbers
(in the context of money)

Use partitioning and number lines

... pence + ... pence = ... pence
«. pounds + ... pounds = ... pounds

-1
A -y

45p + 25p =70p
£2+£3=£5
£54 70p = £5.70

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

+£3 +20p +5p
(/‘——\m
£2.45 £5.45 £5.65 £5.70




Add fractions and mixed numbers with

When adding fractions with the same denominator, | only add the numerator.
the same denominator, beyond 1 whole | .. fifths + ... fifths = ... fifths

il
| '3
rd B
3.4_7_.2 (3 (9 EPITII i. I
5t5=5715 \5/\GZ o IRV
“— - J F

Skill Key Representations and Sentence Stems
Add using mental strategies — = 5 . To add ..., | can add ... then subtract ...
o009 000 000 000 ?
L] o009 900 00 5,458 5
L1
+ 100
48,650 + 300 = - . T ———
— + o
48,650 + 30,000 = . f “T
48,650 + 30 = 957 645
Add whole numbers with more than four | | can exchange 10...for 1 ...
digits
265 4
16231
= 'y’ 4 2|8
[Ta] 11 []
| +i'd 8 “
(4[2]8[0]s5s ALl
® o




Add decimals with up to two decimal
places

| do/do not need to make an exchange because ...
| can exchange 10 ... for 1 ...

(G Tt [ Hth [ Then
o [cofesle | i::
} Terths | Huncredihs o8
000200 (000 i o0
d o o 1zl 00 00 00
00000 @ ! '8@* o0

Complements to 1

o
e O

O O
Se%%e

44+6=10 04406 =1
7 | 44 +56 = 100 0.44 +056 = 1
w ! 444 4556 =1,000  0.444 + 0556 = 1

Add fractions with denominators that
are factors
(convert to equivalent fractions)

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

for the fractions to be equivalent.

)

—

Pl ==
o

A e

e

o+
+
a{Ln
[
oal o S
-+ sssaf laasa
alun
If
=
el
It
=
o




Skill

Key Representations and Sentence Stems

Add integers up to 10 million
3|4 62|21
+-1 8-4.3.2.1. | 31]85
| + 0 6 |
T T T s [0 [aste]
Add decimals with up to three decimal | |do/do not need to make an exchange because ...
places
Hih Theh
0
.n.n. :_| 3r1|0 8 il_'rﬂli]’i
. o0 +2/1|5 4 + 5|8
@ 5/2/6 2 | [2]a]s]0]7
5 1 2 & 2 1 [ (M [

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 do is ...

3+4x2=11

IxKd4+2=14




Negative Numbers

(crossing zero)

Add fractions

. plus ..

.isequal to ...

Waaaaal

—34+5=2 Ir\‘ﬁf/_\‘!ﬂ’r |

I I I ]
-5 —4 -3 -2 -1 0

1 2 3 4 5§

—5 —-1 —3 —2 —1 l:}

+ 11

+5

3 ,, 5 The difference between—5 and —1is 4
+5 +5
—11+16=5 m

I
-11

1
0

The difference between—5 and 5is 10

The denominator has been
multiplied by ..., so the

The lowest common «is Mmade up of ... wholes

multiple of ... and ... is ... and ...
numerator needs to be
multiplied by ... I.r’—“\l If”_
}\ ) f%i"&\ Y ()
Py SPAC), @) &)
() (&) =
R HH |
I ] | | —
1 1 4 7
R [T Itichth=h




Subtraction

SKkill Key Representations and Sentence Stems
Subitise to 3 How many do you see?
(instantly see how many) % % 3{% ? .ﬁ *
O o W
@ :) @ 9 Je % &g

Count how many How many are there? Count out ... from a larger group.
(1:1 correspondence) 1 2 3 A 5 E.g. Collect 3 beanbags for a game. '
BD DD D
Make numbers to 5 Show me... é % %l) Begin to link numerals to quant|t|e5
. ‘ % LJF:}'LJ -\._ L—l- :}L :}'
o9 oy £33 H CAICE
Take one away How many do we have now?

OO -

Skill Key Representations and Sentence Stems
Conceptually subitise to 5 What do you see?
How do you seeit?

@OQ () (3 @ ii oooe ]

One less 1 less than ... is ... o000

0lQ_ ?
esJesTos Yoo Ton Il]]! 1T2]3]a]s[s]7]8]9 0




Composition of numbers within 10

How many...?
How many...7
How many altogether?

= @il oo

How many ways can you make...?

Ve

J B

Partition There are ... altogether. .. and ... make ...
(split into two or more parts) | can see ... here and ... there. *
£l
@ | [OOCCC0
&I <> o.tél lg E@ .
Take away First... Then... Now... | have ...
(reduce a quantity) | take ... away
Now | have ...

T
RS
i B

Skill Key Representations and Sentence Stems
Find a part There are ... in total. ... Is the whole. ... subtract ... is equal to ...
(link to number bonds and known facts) | ...are ... ... 15 @ part. . isequalto..— ..
How many are not ...7 .. I5 3 part.

o |

i S,
' \I I.f 4‘\.
AN,

e\
&P

6—2=4
6—4=12
4=6-—-12
2=6—4




Take away

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

it B
i s X
]

| start at ...
| jump back ...
| land on ...

[1]2]3[a[s[ef7]8]o]10]

N

g 1 2 3 4 &5 & 7 2 9% 10

... Minus ... is equal to ...

w is equalto ... — ...
6—2=4
6—4=2
4=6-—2
2=6—4

Bonds within 10
(subtraction facts)

... 15 made of ... and ...
e @nd ... make ...

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

’—-i} P
=Y
Y N A N
WA AW ALY,

v MINUS ... is equal to ...

O = kW= U

[=y Q= = == = =
I
(= R R

Related facts within 20

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

... less than ... is ...

What patterns do you
notice?

50 ... MiNUs .. = ... 50 ... less than ... is ...
= T . ,"-“"{:"'.f{-. . 8—3=5
' =~ =l L L L T 1 18—3=15
'H.“Q SEEl— 012 2 &4 5 & T B 9 W0

.I b %y ¥ /\l{ ..“".-...
SiL iee] 1 =i
oE 10O 10 11 12 13 14 15 16 17 18 19 20 15=18—3

Missing numbers
(link to known facts)

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

1118 %%

Qo000 o]
o] o

(ol
o0

If ... is the whole and ... is a

part, the other part must
be...
T,
[ |' 3 i
I P A,
A %
I'/ \"' "K-Z\)
" N

... MiNUs ... is equal to ...

6—[ |=2
2=6—[ |




Skill

Key Representations and Sentence Stems

Subtract Ones from any number | know that ... minus ... = ... less than ...is ... What do you notice?
(related facts) 50 ... MINUS ... = . less than ... is ... Can you continue the
A attern?
O olle) o} (il Lol ) ———— F/\ff\!l!\! — g 8—3 =5
(] [s][e | 8] (] (o) (][} [} 6 1 2 3 4 5-.“-."-." & 10 -
ols [oollos] oc|oo|los 18—3=15
o= [ecllom] [olclol|o= -
I:_'j [l | =] Or_:_\ or:} O,- 20 ¥ ¥ 33 34 X5 M IT 2% 2 3D -
Subtract across a Ten ... can be partitioned into ... and ... Make links with related facts.
(partition) SEREE FEE) EEEE CEEEE BEREE SR
D008V YOOOMO 0O 0000 YN
13 — Y 13-(5) i i
8 4 § B T E % 10 11 1 1% )\ T 4 5§ &8 7T & & 1011 12 1%
=i _J—._
3 @ (3 -+ Y+
23 M 35 B I7 28 P O 31 X 33
Subtract multiples of 10 v ONES — ... ONES = ... ONES What is the same?
(link to know facts within 10) 0 .. tens —...tens = ... tens What is different? (xz&/
= _ i\f D »)
BEE B
L | | T/d-':_\-\l | | 1 | |
| T I T T T | T T T | 5
o 1 2 3 4 5 6 7T B 9% 10
x| ?
s—2=3 | 0N =
50—20=30 | ¢ 0 20 30 %0 S0 &0 70 E0 %0 100 w0 | i
Subtract Tens from any number . tens — ... tens = ... tens To subtract ... | need to | know that ... minus ... =
..tens and ... ones =... subtract 10 ... times. 50 ... MiNUs ... =
1 2| 3| 4|5 & T [ E 5 |80
M E B 4 151617 18| &
H|E |8 M|15|X |27 |3 |3 5{]_20:30
-'Il-l.:-'l'l.“..lru IF.T.‘.'“..?Q-II'I. 54_2(]:34
.. .ll_l--ll II-I-IS -lﬁ.ii'.ll.-ﬁ'.w
.. M| = '.l]@ﬁ H-.Si' Sl.'!l?"iﬂ




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

Line up columns

Subtract 2 two-digit numbers

.. ONES — ... ONEs = ... ONes T
.. tens — ... tens = ... tens EE o
o I -
43 )
_;"—' 3 ones — 1 one =2 ones
7N e 4 tens — 2 tens = 2 tens
|21 21 ?
N N I 2 tens and 2 ones = 22
| need to make an exchange because | do not have enough ones to subtract ... ones.

(crossing a Ten) a
I _
Exchange 1 Ten for 10 Ones — E@\
[ 43 )
A,
f’{"‘“_ ’J\I 3 ones — 5 ones 13 ones — 5> ones = 8 ones
I&J.' S (I need to exchange 1ten for 10 ones) 3tens —2tens =1ten
- 1ten and 8 ones =18
Missing numbers How many do you need to If..isa wholeand ...is a ... €an be partitioned into ...
(use inverse to check) subtract to make...? part, then ... is the other and ...
part. 18— |=12+2
00000 |[0o0000®
. _ 10— |=6 | 7—-3=[] OO0 |-....
(3 oo000 [eoe
L 6+ |=10 |[]+3=7 ' °) eee




Skill

Key Representations and Sentence Stems

Subtract Ones, Tens or Hundreds from | The ones/tens/hundreds column will decrease by ... What patterns do you notice?
a three-digit number =
(mental strategies, link to bonds and 0000 235 —3=
related facts) 00|00 235—-30=
00|00 235 — 300 =
© o 118 — =111
444 — 2 = JTIl—4= 624 —20= 181 — =111
444 —20= 777 —40 = 654 —50=
444 — 200 = 777 — 400 = 694 — 90 = 311_|:|=1]J
Subtract two numbers ... ONES — ... ONES = ... ONEes
(no exchange) ..tens — ... tens = ... tens | = s
Formal method introduced ... hundreds — ... hundreds = ... hundreds
Hundreds | Tems
55759 ge88 N
g 1/a4|7

~L~\
)I

Subtract two numbers across a Ten or
Hundred
(up to two exchanges)

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

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

Hundredy Tomy
[ o0
o N\ O

3




Complements to 100
(subtraction facts)

100 minus ... is equal to ...

| subtract ... tens, then | subtract ... ones.

100

|

?

100 —38 =62
100 — 62 =38
62 =100 — 38
—8 =30 38=100 — 62
O~
] 1 |
62 70 100

Subtract fractions with the same
denominator within 1 whole

Skill

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

... fifths — ... fifths = ... fifths

s_1
5§ 5
4_1
55
3_1
575

Key Representations and Sentence Stems

Subtract Ones, Tens and Hundreds to a
four-digit number

The ones/tens/hundreds/thousands What patterns do you notice?
column will decrease by ... 4356 —3 =
Trousands | Hundngss Tems. 4,356 —30=
e e ©90 | 00|00 4,356 — 300 =
® 00O 00 4,356 — 3,000 = —
4,433 — = 4,430
6340 —200=" 433 =4,033
3425 —2= 3425 —200= 6,940 — 300 = =
3425—-20=  3,425—2,000= 6,940 — 400 = 4,433 —| =4403




Subtract up to 2 four-digit numbers.
(up to 3 exchanges)

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

| can exchange 1... for 10...

Th

ThH TO
32786
-121(48
1 05 8

Subtract decimal numbers
(in the context of money)

Use partitioning and number lines

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

E.. —£.. =£...
100p — ..p=...p
£5—£3.26
f4—£3=£1

100p — 26p = 74p
£5-£3.26 =£1.74

)

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

—bp —20p —£3
| | | |
£1.74 £1.80 £2 £5

Subtract fractions and mixed numbers
with the same denominator, including
from wholes

When subtracting fractions with the same denominataor,

| only subtract the numerator.
... tenths — ... tenths = ... tenths

16_5

EENNRRREEN
EIRORDRKK [ [ [ ] 10 10

BT T T]
O®




Skill Key Representations and Sentence Stems
Subtract using mental strategies L = A - E To subtract ..., | can subtract ... then add ...
o009 000 000 |00F
» 09 000 00 =
o0 =] - -
48,650 — 300 = — -9 T
48,650 — 30,000 = }f?f -th
AR AR50 — 30 = 5458 6,459 6,558
Subtract whole numbers with more than | |canexchange 1...for 10 ..
four digits L ENERE m
SIS (- =T-1 T ]
) SO 108 . ' -~ WSS
\ L 10O 311513 4 [ I
\ N\ IO - 32174 - 1 2
Z; [T8250] 31018156
2|18|12|6]|0
Subtract decimals with up to two
decimal places T | Hundredihs | g
00 (00 0800 x| I
TZOVS®| - 11 - o~
P22 A )
(244) o
3.12)
Complements to 1 _ _ N
03+ |=1 o035+4[]=1 —~ N ()
I'\}‘-I) 'IJl K,——\___zs\-..\_./
s | /
(o) ()”‘ o N
| 04 | uu | 0.344
\_/ \_/
[ B I 00 | 10—4=06 1-04=06
[ = : ? ]I = L : | 100 — 44 =56 1—0.44= 0.56
Le [ 7 Jles [ 3 1,000 — 444 =556 1 — 0.444 = 0.556




Subtract fractions with denominators The denominater has been multiplied by ..., so the numerator needs to be multiplied by...
that are factors for the fractions to be equivalent.
(convert to equivalent fractions)

---------------- - Y
-------- - 1 2 3 4 5 & 71 8 3
........ - @ 9 9 g 3 9 o 9 o
"""" ? [ [ R N B 2_2_6_2_4
---------------------- I l 1 T T T 1 | 1 3 ] =] =] g
0 1 4 E]
3 3 E]
1_1_5_1_4
3 15 158 15 15
53
|
!LZ‘I_A
r o, " l‘-. : ] [
i1 '3 ? H
I_\ J__.I ‘-ME_‘, | ¥ ¥ 3

Skill Key Representations and Sentence Stems
Subtract integers up to 10 million
'aPeil2 2|1
—T118lal3]2]1 s |a 8 s[ ]
' -36| | | |4
116/1/9 0{0| | 2,608 BEBEEE
2354 | 750 | ?




Subtract decimals with up to three
decimal places

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

Trth
(=X
[-F ]
®
6 7 13| Origiils
|-11}3]4] 0.6 4
513 9 0.9 75

Order of operations
(Calculations in brackets should be
done first. Multiplication and division

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

should be performed before addition o00H
and subtraction. When no brackets are JADN (1 11]
shown and the operations have the s o008
same priority, work left to right.) \\ 171} T 1] (117
xond + osss 0SS
(111,
y +and - \ 8—2x3=2 900§ 8—2°=14
(8—2)=x3=18
Negative Numbers v MINUS ... is equal to ... aYaara)
(crossing zero) - N —1-4=-5| {1 |1 i i
/ f "';'/ \'-r-’ ! ! | -5 -4 -3 -2-10 1 2 3 4 5§
—5 _'4 —3 _'1 -1 é, 1 é 3 L 5 The difference between—5and —1is 4
1—a- | YT N
s N I I 1
1 - i )
-5 —4-3-2-10 1 2 3 4 35 The difference between 5 and —5 is 10




Subtract fractions The denominator has been | The lowest common ... 15 made up of ... wholes
multiplied by ..., so the multiple of ... and ... is ... and ...
numerator needs to be "
multiplied by... ZI
= V.
1
2 7 VANV
: 2 S
' 7 ) i [ § T[]
Cos 1) Bs====au|
[P | ¢ ] s
2_1_6_1_5 14_9_5 33 4143
3 87§ §739 1§ 18 18 4 8 8
Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.




Skill

Multiplication

Key Representations and Sentence Stems

Double to 10

Double ... is ...
... is double ...

LB

@O0 [ ]
[@OIO] T |

Make equal groups

Skill

There are ... groups of ...

There are ... altogether.

E ¥ 4 4 v

Key Representations and Sentence Stems

Countin 2s, 5s and 10s

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

DERUW

Continue to colour in ...s
What do you notice?

1[2]afals]e]7]e]e]
11)12[13]1a 15[ 16] 17|18 19|20

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

[5[w0]1s[an| | |

21| 22|23 24 (25|26|27|28| 29|30
3133|3334 (35|36|37|38| 39 |40

an| 4z |43 || &0 |45 46|47 |48 |49 |50

]
T T T T 1
o 1y 2 36 40




Add equal groups
(repeated addition)

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

;| ' 10+ 10+ 10=730

PrTT——

What is the same? What is different?
24+24+2=
3+5+5=
10+ 10+ 10=

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

Make arrays

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

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

® ® O 0 @@
® ® 0 0 @R Je000
® © © © >@x@>@>p> oeeee

Make doubles

Skill

=T

&

22

;

O

C

Key Representations and Sentence Stems

Link repeated addition and
multiplication

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

There are ... altogether.

&
111

& 55

3+2=6
2x3=6

3+3+5+353=20
4x5=20

5 [ s | s | s




Use arrays There are ... rows with ... in each row. | can see ... ¥ ..and ... ®...
There are ... columns with ... in each column.
AP zosos=1s
I3x5=15
5+54+5=15
a a 5 a ij 5x3=15
Slots of 3 =15
3X5=5x3
é a O (j 5 3+34+3+24+3=15
Double Double ... is Double ... s ... so double ... 1s
mmnn — smmen muen [Doublediss
Double 4 =4+4 — Double 40 is 80
B B oowiesis EEEE EEEE EEEE
2 Times Table . lotsof 2 = .. times 2 is equal to ...
“x22 88 M
1 2 3| & 56| 7] 8] 3]|M
1|2 |3|18)1=|1s)17|18| 13|20
:: %u M| |E|M)|E ) E|T|E]|9 )3
Y ) 1x2=2 2=1x2
“TTT. 2x224 42233
*e AX2=06 6=3IxX2
: ————
@W@ 2 | 2[2]z 0 2 4 6 & 10 12 14 15 18 20 22 24
10 Times Table .lotsof 10 = m; m:, ... times 10 is egual to ...
{'-17, &\17 q
- X 10= [ATz3]+]5]6]7]|6]= 0
“j’}fxm %4‘”?
“ JW ) -}... -21.!1 i} !4.15.25 1?.15.25 3a
I,'.'g‘\:l,f',-‘.‘ﬁr"'-g"ﬁtl L?"/r \E,'F #3233 34 (35|36 |37 | 38 [0 |40
% z'_:\./ \ z'.:\.{__ .\'.-'.*-'-/
o e [ — —
:,_-.N:I:,..,Il‘:-',:'u.w:l 10 | 10 | ™ | i | 10 | 1w 1x10=10 10=1x10

)
)
) DD DOH
)
)
300
)
YOO
JaleTele;

) D0
4 2
j ] 1
}
)

2xX10=20 20=2x10
3xX10=30 30=3x10

1]

I T I LI I 1 I T I 1
10 20 30 40 S50 &0 70 80 S0 100110120




5 Times Table

.. lots of 5 =
- X D=

U U ¥

s | s s s ] s

.. fimes5is equalto

1] LZ 1 1‘1 16 1:" lB 14 H
}‘I 21 11 M E FL :‘? JH 1‘1 H
3! 31 .H 3-1- 35 | 3& 3? JB H

1x5=5 3=1X5
2x5=10 10=2x5
3x5=15 15=3X5

L1 1 | | 1 1 1 1 1

|
|
o

]
| | | | | | I [ 1 1 1
5 10 15 20 25 3D 35 40 45 50 55 60

Missing numbers
(link to known facts)

w15 equal to .. groups of ...

18 socks, how many pairs? %%

(YYYYYYYYA

LI
Z 4 & 8 10 12 14 16 18 20

[=

o times ...

isequal to ..

[ [x2=18
18=2x[ |

Skill Key Representations and Sentence Stems
3 Times Table .. Eroups of 3 = oQ@ | -times3i equalto ...
X 3= . . . T T

3, ..times =
| N X

BEEBR ::3]:

4x3=12 12=4x3
I T N [N N T I TR |

0 3 6 9 12 15 18 21 24 37 30 33 36




4 Times Table

.. groups of 4 = ... times 4 is equal to ...
e X 4= '1'2'3.|T5'-:'?|T9'm
4,..times = o900 ® '11?|13 14-15?|1r 1 19 | 20
4¥.= .... i1 | 2 HI?I!‘ | 2T (2R 3@ | 30
o900
Ix4=12 12=3x4
E!E444 L S N N S B S
0 4 8 12 16 20 24 28 32 36 40 44 48

8 Times Table

. lots of 8 = .. times 8 is equal to ...

b4 E: - — - -

8, .. times = EEE l|2 3["]5 E]? i m|

8w — 11 (12 (13 |14 (15 | 16|17 | 18 |19 | 20
] 8 2|22 (22|24 |25 26|27 |28 |29 | 30

IXE=24 24 =3x8

oo ——

B
X R X X N N N ]
‘YYXIXIIBE ——+— — ——
hod

T e 16 24 32 40 48 56 64 72 B0 88 96
Related Facts e X ... ONES s equal to ... ones
(link to scaling by 10) SO ... X ... tens is equal to ... tens.
emee eEmEE eeem
0000 OQO0C
0000 OOO0 3xa=12
0000 OOOO0O  3x40=12

Multiply a two-digit number by a one-
digit number
(no exchange)

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

e e
T 30x2=060 M xa [ia Y] )
[sasazsassal T 2w —a

eemnauaea) oo 1]
[fasasssssal o0 o
e T _ wxa) [1xa)

s ‘ 32x2=64 [l [




Multiply a two-digit number by a one-
digit number
(with exchange)

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

% aEER

| wmmm | 20x4=80
e J— 4%x4=16
e s s s ns 24 % 4 =96

45 % 3 Tens
0000 |00000
0000 00000
@ ’*}) [cooco |oooc00

Scaling

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

AA AN AA [2]2]2

There are 3 times as many triangles as
circles.

. I5 ... times the size of ...

«r i5 ... times the length/height of ...

N 4 cm

I 16 crm ]

Miss Smith is twice the height of Jo. < «

Correspondence Problems
(how many ways?)

For every ..., there are ... possible ...
Thereare ... X ... possibilities altogether.
hats

scarves

oloe g

| scarves.,
3X2=6

A A AL

& &

For every hat, there are two possible

There are 6 possibilities altogether.




Skill

Key Representations and Sentence Stems

Times Tables Facts to 12 x 12

...Emupﬁﬂf...: Infafalals[s][7[e]2|u
timE iSE uﬂltﬂ I}III H.:IIII.EIJJ-I.EI:IP.EI
q - MR
"'x“': i‘ -ll. 'al? &.“.&.JJ-H.H.ﬂ
[T X | @ 0 11 [ 11 | 11 | 11 | 11 [ ] e [a [0 a5 [ i [ar [ a9 [0 0
e g J5e [ ca | sa | s (G s | 59 | % | 58 |60

o o [0 | o (40| e |on R 62 48 [ 6o [P0

ﬂ Y - P _-'I..rl'.-'! N-..l!.fb = T!IEI

Oo_ ! T/_\{W‘T_\rr\f ﬁ I - CICIEAEIEE) EE

C}" 0 11 22 33 44 55 66 77 B8 99 10121132 [ [=[n[%[n[m[»|= |8l

Multiply by one and zero

Any number multiplied by 1 is equal to .
Any number multiplied by 0 is equal to .

DSOS | 93 0

COHCHCD

- - =
" 1x1=1 1x0=0

4xl1=4 4x0=0

Multiply three numbers

To work out ... X ... X .., lcan first calculate ... x ... and then multiply the answer by ...

#® 88 088 , .. 3_3. 13-4

8 88 68 ., .., 49,
B8 88 &8 ., . 5_15x2-24
BN S8 8n

Factor pairs 12= o X e, 500 X 12 = X 0 X ..
o000 OEN
00000000 eeee osee
00000080 3x65=3x3x2 9000 80800 . . _.,,)

BX6=24%2 e806 6b0e . . ., .,

0000000 L XX X ] L XX X ]
TII I eeee eese
eseeseee e00e esee




Multiply by 10 and 100 When | multiply by 10, the digits move ... | When | multiply by 100, the digits move ...
place value column to the left. place value columns to the left.
w15 10 times the size of ... w15 100 times the size of ...
Tm [ v Th | H T
a8 | e
e (09
o oe
H T Th I H T
s°es * o0
* 35 x10=350 L 1 14 % 100 = 1,400
Related facts . ¥ ...0Nes5 is equal to ... ones
(scale by 10 and 100) S0 ... X ... tens is equal to ... tens
and ... % ... hundreds is equal to ... hundreds.
000 OO0 ©00C
00 COO ©00
000 OO0 Q000
000 000 @G0 ;,;_y 7x3=21
200 OO0 Qe _ _
000 0O ©OQQ 3xX70=210 7x30=210
00 OO0 QO 3% 700=2100 7 300=2,100

Mental strategies
(partition)

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

10 = § = g0 10 % & = EQ Ewgmag

s (W) e s o

msszssaanc Ml 111111 : - = C]
ST mERERE @ o

et ksl - . 26 x8=80+80+48 =208
3Xx26=60+18=78 60 18

Multiply a two or three-digit number by
a one-digit number
(expanded form short multiplication)

To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...
To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the
hundreds by ...

HIT|O H|T|DO
34 34
'l 5 ® 5

(4 = 5) 1|7 |0
(30 = 5) 2

T
it

[= =]

|




Scaling

v 15 ... times the size of ...

EAEAEAEAEAED

A computer mouse costs £7
A keyboard costs 6 times as much.

|efelelefelefse]

A red ribbon is 6 cm.
A yellow ribbon is 7 times as long.

Correspondence problems

Skill

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

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

3x3=15

Deeppan | ltalian Thin

Chease COP cl CTh
Mushroom M P M MTh
Vegetable vV OP Vi VTh
Chicken Cop cl CTh
Tuna TOP TI TTh

Key Representations and Sentence Stems

Multiples and factors
(link known facts)

w15 @ multiple of ... because
[2] | . 5 T 7 . 2 T ]l:l.

11 |13 |13 |14 |15 |16 | 17 |18 19 | 30

1|2 a3y 4

21 | 22 |23 (24 |35 |26 | 2F | 22 | 29| 20

... 15 & factor of ... because

1.2, 4 and 8 are factors of 8

The common factors of ..

e K e = and ... are ...
...."‘.. 1x8 Factors of 20 Factors of 12
50 ey

==.. 2x4 - 1y 3N

[ 20 | 4]

6
NNt S 1 /

Square and cube numbers .. squared means ... X ... ... cubed means ... X ... X ...
o008
o808 60868
L 1 o0 O08e . -
L L 1 o0 S0
1x1 2xX2 3IX3 4% 4 1x1x1 2X2x2 3IXKIHK3I
1:=1 2°=4 3 _qg 4* =16 1°=1 =5 3* =27




Multiply numbers with up to four digits | To multiply a 4-digit number by ..., | multiply the ones by ..., the tens by ..., the hundreds
by a one-digit number by ... and the thousands by ... = = T e
-] [~ Q00|00 1/1]5 2
o0 ® 3
e o 20000
Q0
= ] 200|100
00
Multiply numbers with up to four digits | | can partition ... into ...and ... First, | multiply by the ... Then | multiply by the ...
by a two-digit number <looooleeoew| [ <] a0 4 «] 10 | 3
oleeee[0000] |0 1200 | 10 . N BEEIE
o|oeee|oood| [ 2] s 5 —_— .
AT .
00500 0000 2 6 [3z]0]
32x44=1,200+80+ 120 +8 e T
32 X 44 = 1,408 - |
Multiply by 10, 100 and 1000 To multiply by 10/100/1,000, | move all the digits ... places to the left.
o i5 10/100/1,000 times the size of ...
M HTh TTh Th H T Th H T Tth Hih
[T IE I IEI] 8. 00 80
® e@ ® (@@
234 x 10=2340 234 x10=234
234 > 100 = 23,400 234> 100=234
234 3 1,000 = 234,000 234 > 1,000 = 2,340




Mental strategies
(partitioning, factor pairs, related facts)

The most efficient strategy to calculate ...

To calculate ... % 12, lcan do ... ¥ .. X ..

For example: 121 = 12

b

| could calculate 100 % 12 plus 20 % 12 plus 1 % 12

| could calculate 121 % 10 plus 121 % 2
| could calculate 121 x 6 % 2
| could caleulate 121 x4 x 3

Mutliply fractions by a whole number
(link to repeated addition)

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

denominator remains the same.

JLIH [ I I ) O
71717717
1 ..1,1,1,1,1 5 2 ._2.,2 .2 6
?}(5—?+?+?+?+?—? $X3—?+?+?—?
1121111121} 1 < 2 Z
5 | s|s|5|[5]|5 5 5 5
Il I | | |
| 1 | ! 1
)} 1 0 1
1 g-6_,1 2,,_8_,1
5X6=5= 135 5%X3=5 =13
Multiply mixed numbers by a whole
number | can partition UQ intu|_| and LI
Ll [l
ZEXE
NN N ] 3 5 .
2¥x3=6 Exaziz

2
2§X3=5+2=8




Find the whole

Skill

Iflis. ., then the whole is ... % ... If% IS v s ﬂwen% is ... and the wholeis ... % ...

U

%nf_:ﬁ Sof__=24 2-24+4=6
. 5x6=30 | = |?| — 7 6=42

6|sls]s]e %ﬂf30=ﬁ — %uf42=24

Key Representations and Sentence Stems

Multiply numbers up to four digits by a
two-digit number

To multiply by a 2-digit number, first multiply by the ones, oly
then multiply by the tens and then find the total. - Sl
+ F2 A2 (L207x6)
36210 (1,207x30)
43452
4 2452

[y

2

Multiply by 10, 100 and 1000

To multiply by 10/100/1,000, | move all the digits ... places to the left.
v i5 10/100/1,000 times the size of ...

M | Hth | TR | | H T ™ H T Tth | Hth | Thk
o8 80 0d o8 80 s
@ 1] ]
234 10=2.340 0234 x 10=2.34

234 x 100 = 23,400 0.234 x 100 =23.4
234 x 1,000 = 234,000 0234 X 1,000 =234




Order of operations
(Calculations in brackets should be

... has greater priority than ...,

so the first part of the calculation | need to dois ...

done first. Multiplication and division A
should be performed before addition U 000 2000 00 0000
and subtraction.) powers o009 9000 000 :::: o000
= ond + (3+4)x2=14 DDDD 3+4x2=11
+aond - ...'.
3+4°=19
Multiply decimals by integers | knowthat ... X ...= ..., | need to exchange 10 ... for 1
so | also knowthat ...x ... = v s
seBedas| .
L LI ) prfen] . 13
[ oo0o ipood] o0 I
Q 977
H T H-I Htn
29 | @ o9 991 @ [WeN
0010 O oo |lee ]| » ess esi & [ees
|||| |n “/‘)H‘|'}f"} ae ® [oea oot @ [oed
— |[ee] o [see|[ese: o [eee
Ex2=12 6x02=12 " *”
213 x4 =852 213 x4=852

Multiply fractions by fractions

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

denominator

W=
o
=
Il




Find the whole Ifl i5 ... , then the whole is ... X ... Ifgis vy theni is ... and the whole is ... % ...
[l [l [l
=of __ =18 %nf_=48 :
, ==48+4=12
£ . g
0 _ 7
| 18x3=>54 y ' . 9x12=108
1
W = of 54=18 4 _
18 3 —_— 3 of 108 =48
4B

Calculate percentages
(1%, 10%, 20%, 25%, 50%, any)

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

100% 100%

... Wismade up of ... %, and ... %

so% [ S0 10% | 10% | 10% | 10% | 10% | 10% [ 10% | 10% | 105 [ 10%
% | s | o | s
To find 30%, | can find 10% and then multiply it by 3
s0eeof...= ...+ 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 ...

®E
For every 1 adult on a school trip, there are & children. L \
Adults Children
1 3 ~
adults ' :._\ 2 12 Vi ,
= 3 18
children \__

o0 1 2 3 4 5 b

Adults
Children

The ratio of adults to childrenis1: 6 0 6 12 18




Division

Skill Key Representations and Sentence Stems
Sharing There are ... altogether.
They are shared equally between ... groups.
ceers BEE % §
Grouping There are - groups of ...

There are ... altogether.

: 4 '\l 3 ¥ i W 'i //,'_ ~
§;2 @ B
\-\_// - N

& 00

Skill
Make equal groups - grouping

There are

Key Representations and Sentence Stems

... altogether.

How many groups of ... can
you make?

111891

Circle groups of 2
There are ... groups of 2

cCpl
elel

Take ... cubes.
Make equal groups.

There are ... groups of ...




Make equal groups - sharing

... have been shared equally between...

Find a half

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

TEEE

0000
0000

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

o W
geee _ ) ) POSSSS

‘ 12 shared between ... is ...

Find a quarter

into 2 equal groups.

(o g W
- jt_’!‘:‘:y.___#

a WY e e

—ar e

Thera are  in earh oronn

To find a quarter, | need to

To find half, | need to share Half of ... 15 ...

If ... is half, whatis the
whole?

/1717777 .
SO RS Sy @Q

4 is half of ...

share into 4 equal groups.

B g

Thera are  in earh ornnn

A quarter of ... is ... If ... is one quarter, what is

the whole?
& & & &
(G VIV
:.-::l. :.':: r . ? 3
L1 JiL

2 ic nne nnarter of




SKkill Key Representations and Sentence Stems
Divide by 2 There are ... equal groups of 2 .. shared equally between 2 is ...
2= Half of ...is
-2 =_
(0\®\0)® 4x2=8 (tl_i\ ®
oo/ 0® g§+2=14 \!H_’) ®
‘. Y \T” | '( LY =
— 1 | —r—+— ssssssse 4 | a
P 1 2 3 4 5 & 7 8 9 10
Divide by 10 There are ... equal groups of 10 ... shared equally between 101s ...
-+ 10=_. - 10=_.
&6 xX10=60 6x 10=60
60-+-10=06 60+ 10=6
r NV Y f\
YYYYYY) &0
0 10 20 30 40 50 60 70 80 %0 100 cleje|s|ele|e6]6]s
Divide by 5 There are ... equal groups of 5 ... shared equallyr between 5 is ...
L= 5= .

—

G G-I

.=

B@w e oo
Il

YT
.-.-

¥
|
| |
0 5

|
10 1.5 1'EI 25 3I:l 35 -d-D -1-5

|
|
50

sy




Missing numbers
(bar models)

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

?
1w | 10 []+2=10

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

?

1{||1E||11:l|1{||1IZI|11:I|1{I.1IZI|11:I|1{||DTlD:lﬂ

Unit fractions

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

Lof.is... YY) 200

0 000 006
e | o8 | se
[ 1 ] L 1 J L 1 )

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

e is circled.

O

VD )
22D )
2D 93 )

Non-unit fractions

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

Eﬂf--- 5 900 (000 (000 000

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

[

EiS circled.

2838 8323




Skill

Key Representations and Sentence Stems

Divide by 3 There are ... groups of 3 in ... ... has been shared equally into 3 equal groups.
3= e —
o (Y )
1 1 F 1 1 | i b
o i “olealse] [l
Divide by 4 There are ... groups of 4in ... ... has been shared equally into 4 equal groups.
= +—4=
2x4=8
L S RC 1 IC 1 SIC 3 PIC 1 )
X4=
= . E+-4=2
® T..-I R AN o0 8 8
| | | I I I I I
@ 0 01 2 3 4 5 6 7 B sofeefeeloe| |2 [2]2]2
Divide by 8 There are ... groups of 8 in ... ... has been shared equally into 8 equal groups.
- B= 8=
E~
2x8=16
16+3-2 EH Jadacees sENsmnms
i 2x8=16
sofecjecfecosecocfoe] 15:3=2
Related Facts + .S equaltﬂ -
(link to multiplication facts) 50 ... tens + ... is equal to ... tens.
Eeee emeEm GeaBE
0000 0QO0
0000 O0OO0O0 120+3=40




Divide a two-digit number by a
one-digit number
(no exchange)

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

Tens

64+ 2=32

Multiply a two-digit number by a
one-digit number
(with exchange)

Flexible partitioning

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

P
N
Oy pp——" (80+4) [16+4)
[Easnssmnnn] N N/
(aasasamnsn =
ey || ROBE ?g ' i—in
S el —
o | RRRR | g5 434

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

31+4=7r3
__i __i __ﬂ __.f. __.1 __.r.' __.1.
- -+‘. - 1 ; 1 ; -u\ra— e T -\-\.\‘_..-'- -l‘\l
1] [iIE-HI T 11 15 19 23 7 I 3
—

94 -4=23r2
e G o R
(][] o D0 (000
Q0 gg o0 000 g
oD 00 (000
Q0 20 (000

Unit fractions of a set of objects

The whole is divided into ... equal parts.
Each part is%ﬂﬂhe whole.

One ... of ... i5 ...

1 )
ooe e ®) 7971253 990 |eee|eee|eee
csoe_ (eoee) .
Y X ) XX 3 of36is 12
L X N TXXD
1 | | 000 | 000 | 000
~of 12 apples is 3 apples. !
Non-unit fractions of a set of The whole is divided into ... equal parts. 1o SHQ of . i5
objects Each part is é of the whole. O O
¢ 3 .
=of12is9
: : : 'ﬁ) 1757 lsee|eee|eee see
(00 @)
=(
::: k~:=:j %nfEEiEZA
3 _:————; | 000 | 000 | 000
= of 12 apples is 9 apples. -




Skill

Key Representations and Sentence Stems

Division facts to 12 x 12

There are ... groups of ... in

. has been shared equally into ...

equal groups.

12 2x6=12

2%x6=12 TT.
12+6=2 0 6 12

ee/ee/on|[oe/on/0e

12+-6=2

Divide a number by one and itself

When | divide a number by 1, the
number remains the same.

5 shared between 1is 5 @

There are 5 groups of 1in 5

OIOTOIOIO

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

5 shared between 5is 1

R
group @

Related facts

+..isequalto ...

50 .. tens + ... is equal to ... tens
and ... hundreds + ...1s equal to ...
000 OO0 ©¢0¢C
000 ©O0 o000
000 OO0 QOO
2000 OO0 QOo
000 OO0 Qed
000 O©OO Qed
00 OCOCOC Qoe

hundreds.

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

21+-3=7
210+3=70
2,100 +3 =700




Divide a two- or three-digit | can partition ... into ... tens | cannot share the hundreds/tens equally, so | need to
number by a one-digit number and ... ones, exchange 1 ... for 10 ...
no exchange, exchanges, P
( remginders) ) (84 +4) 300 + 3 =100
A 80 +4 =20 120 +3=40
o) (o)) sasa—21 S
B0 +4) |d+4 —4= =3 —
S N 435+ 3 =145
Tens Tens m
00 (] 0C0 QO OO
Q0 o D000 00000
QO (] XOCO .
Qo o =
Divide by 10 and 100 When | divide by 10, the digits move 1 When | divide by 100, the digits mowve 2
place value column to the right. place value columns to the right.
... i5 one-tenth the size of ... ... iIs one-hundredth the size of ...
T | Ak | | T Tth | Heh Tth | Hth "r-nh'nm|
o0 o 80 oo o 80
e o [on | [ 7 rn [ | [[EER v [wn | [ 7 [TETR v | e |
+B® [ Y T ] . T ] + & 00
2+10=0.2 12+10=1.2 2 = 100 = 0.02 12 + 100 = 0.12

Skill Key Representations and Sentence Stems
Mental strategies | can partition ... into ...and | | can show groups of ... ona | To divide by ..., | can divide
... to help me to divide more | number line. by ... and then divide the
easily. result by ...
100 = 4 G w4 43674=4367272
~ T~
éu ~4 ! N | |436+2=218
L ’ 0 400 a6 | 218+ 2=109




Divide numbers with up to four There are ... groups of ... hundreds/tens/ones/ in ...
digits by a one-digit number | can exchange 1 ...for 10 ...
(short division)

(@] w}u)
e

Divide by 10, 100 and 1000 To divide by 10/100/1,000, | move all the digits ... places to the right.
... i5 one-tenth/one-hundredth/one-thousandth the size of ...

[“Th H 'r-m. Heh

® 88 *
: Th H T - Th | weh
® 8- 120+-10=12
: Th | : i T - Tth . HEh

ENERES T3

«+® o0 120--1000=0.12

Fraction of an amount To find H of .., Ineed to divide by ... '% is ..., then the whole is ... X ...
and mu%ply by ... ¢
1
es/ee oo eelee (00| QO ; 1 1 _
B I Ak ik ik I BB AE of__=6
L f20 = fa4 ;}
Z of20= 2 ofgd—= .
> - [TTTTT] Sor_=24
3 3 —_——
—of20= = of84= 24




Skill

Key Representations and Sentence Stems

Short division

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

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

Mental strategies

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

240 +60=240+10+6 9,120 +15=9,120+5+3
240—r|+1u >—b| |—b[ +6 >—ll ] 9.120
480 +24 =480+ 4+ 6 | T | T ]
FRIN oy SN BN SN
Long division Method 1 Method 2
036 glzla/riz 013 6 gl1|o|9ir &
174 3|2 153 |7 | 2 1z|a32 '3|142§
36l0 | (z=30 3olo (1520 E1EEN AREIRINY
7|2 7 |2 7 128
7.2 (12 =6) 6 D (15 = 4) T i 117
a 1|2 0 )




Order of operations

... has greater priority than ..., so the first part of the calculation I need todo is ...

A

e 200 00
®ond +
+ond- (6+4)+2=5

6+4+2=8

Divide by 10, 100 and 1000

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

H] T Tih | Hth | Thth
a8 (B8,
L | .

L +1000 312 +10=31.2

T Teh [ Ath | Thah N _
o8® o8 312 100=3.12
® 312 + 1,000 =0.312

206 + 10=90.6
906 + 100 =9.06
906 + 1,000 = 0.906

Divide decimals by integers

I knowthat ...+ ..= .., | need to exchange 1... for 10 ...

so | also know that ...+ ... =

0000 QOO0 @Loo oo loor
0000 0000 @l

- 1433
0000 0000 @cooorlon a[5v3 7z
39+-3=13 39+3=13 0.39--3=0132
Decimal and fraction equivalents | The fraction ... is equivalent to the decimal... Ellis e ta%
1 1
! 5 0s x 23
i ) } i 0I5 | 0.5 0.25 | P /’-_-‘\:'
1 - t 1 1 02 | oz | oz | o2 0.2 i _ 75 075
Gl Elnl &G 4] s]a]E] [ar]er][or]er]aa]es]arfas]as]es 4 100 '
202 2-0a 2_ g
=z =0. s = 5 =0.6 x 25
Divide a fraction by an integer ... ones divided by 2 is ... ones | | am dividing by ..., so | can ... i5 equivalent to
so ... sevenths divided by 2 is | split each part into ... equal 0.5 .= .. ..
... sevenths. parts.
4. 1 1 1 L] 2 4
—74:— L L B —r T — 1 1 [ = ==
7 7 37 2=¢ AN 376
4 2 2 4 1
=+2== -t ==t ==
7 7 S0 3 4 = 4 T




Fraction of an amount

Calculate percentages

To ﬁnd% | divide by ...

1
Eﬂf36=36+2

1
— of36 =36+12
12

If% is equal to ..., then % are
equal to ...

Ifl:l is equal to ..., then the
whole is equal to ...

) 1
Eﬂf 2,700 = 2 of 2,700 %7

4 _
3 of =48

There are ... lots of ... % in 100%

To find ... %, | need to divide by ..

.. 7o is made up of ... %, and ... %

100% 100%
s0% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
w% | s % | 2
To find 30%, | can find 10% and then multiply it by 3
S0 of..=..+2 Tofind 23%, lcanuse 10% x 2 and 1% % 3
25%of..=..57 4 To find 99%, | can find 1%, then subtract from 100%
Calculations involving ratio For every ..., there are ...

+6

For every 6 children on a school trp, there is 1 adult. Adults | Children
1 B E
odults __.E_C 2 12 ;) s
3 18
children \-,_,/{
+6
O 1 2 3 4 5 b
Adubts } i | }
i ) i Ehildr&ﬁl | | | |
The ratio of children to adults is6: 1
0 6 12 18




Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor — A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division
Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor



Place value

White Rose

MATHS

| Nursery | Reception | Vear1 | vear2 [ Years [ vears
amount, after, compare, exchange, ascending, place holder, hundred,
backwards, before, count on, interval, descending, roman, thousand(s),
collection, different, digit, least, hundred(s), numeral, integer,
count, represent, fewest, multiple, part, round, negative
few, zero greater than, value, whole thousands number,
fewer (than), greatest, millions,
forwards, less than, power of 10,
how many, most, ten thousand
largest, one(s),
lot(s), order,
more (than), partition,
number, represent,
numeral, ten(s),
same, ordinal
smallest, numbers (first,
subitise second, third,

etc)

Addition and subtraction

ten million

White Rose

MATHS

1 less,

1 more,
add,

add more,
altogether,
first,

left,

Now,

part,

take away,
whole

addition,

add together,
subtraction/
subtract,
difference,
double,
efficient,
equal to,

fact family,
greater,
group,
inverse,

less,

minus,

near double,
number bond,
plus,

symbol,
systematic,
total

Year 3 Year 4
calculation, column, efficient, accurate,
exchange, addition, inverse, approximate,
method, column, round, constant
multiple, subtraction, thousand(s) difference,
one(s), digit, strategy
operation, estimate,
partition, exchange,
related facts, hundred(s),
ten(s), inverse,
value, crossing the
increase, 10,
decrease, crossing the
sum 100,

order of
operations




White Rase

MATHS

Multiplication and division

Fraction, decimals and percentages

| Nursery [ Reception | Year1 | vear2 | vears [ vears [ Years [ vears |
double, array, divide, commutative, factor, common composite
equal groups, divide, even, inverse, factor pair, multiple, number,
even, repeated, half, multiple, inverse, common order of
fair, addition lots of, product, triple, factor, operations,
grouping, multiply, remainder, efficient cube number, powers of
groups, odd, scaling prime number,
odd, twice, square
pair, times number
sharing, times-table,
unequal,
groups

White Rese

MATHS

| Nursery | Reception | Year1 | vearz [ vears | vears | vears [ vears |
equal parts, numerator, scale, decimal common simplify,
half, denominator, compare, equivalent, denominator, simplest form,
quarter, equivalent, convert decimal place, | fractional part, | recurring
whole unit fraction, decimal point, | percentage,
non-unit hundredths, thousandth
fraction, improper,
third, fractions,
two-quarters, mixed,
three-quarters numbers,
proper
fractions,
round,
tenths




Measure (money)

amaount,
coin,
note,
money,
pence (p),
pound (£),
unitise,
value

Year 3 Year 4
change, convert decimal
cost,
worth

White Rese

MATHS

Measure (length and height)

big,
bigger,
large,
little,
small,
smaller

height,
length,
long,
longer,
longest,
measure,
short,
shorter,
shortest,
tall,
taller,
tallest

centimetres,
ruler

Year 3
metres convert, areaq,
millimetres, kilometres,
perimeter rectilinear,
width

imperial,
inches,
medtric,
volume

formula




White Rose

Measure (mass, capacity and temperature) MATHS

big, balanced, capacity, celsius, convert cubic, formula,
bigger, balancing container, circular scales, centimetres, gallon,
large, scales, non-standard, | degrees, imperial ounces,
little, empty, volume grams, metric, tonnes
small, float, kilograms, pints,
smaller full, litres, pounds,
heavier, millilitres,
heaviest, temperature,
heawvy, thermometer
least,
less,
light,
lighter,
lightest,
mass,
mare,
most,
narrow,
sink,
tall,
thin,
weight,
wide,




Measure (time)

first,
next,
Now,
then

after,
afternoon,
before,
clock,

day,
evening,
later,
lunchtime,
minute,
morning,
night,
night-time,
today,
tomorrow,
week,
weekend,
yesterday,

half past,
hour,
month,
o'clock,
second,
watch,
week,

Year 3
five-minute analogue
intervals clock,
midnight, 12-hour clock,
noon, 24-hour clock,

quarter past,
quarter to,

digital clock
duration,
leap year,
am,

pm,

roman
numerals,

White Rose

MATHS




White Rose

MATHS

build,
curved,
curvy,
different,
flat,
match,
pointy,
round,
same,
sharp,
stack

2-d shape,
3-d shape,
circle,
cone,
corner,
cube,
cuboid,
curved,
cylinder,
face,

flat,
pyramid,
rectangle,
rotate,
set,

sides,
solid,
sort,
sphere,
square,
straight,
surface,
triangle

Statistics

properties

Year 3

edge, acute, equilateral,
line of obtuse, regular,
symmetry, angle, irregular,
symmetrical, vertical isosceles,
vertex, horizontal, parallelogram,
vertices parallel, quadrilateral,

perpendicular, | rhombus,

polygon, scalene,

right angle trapezium

adjacent,
degrees,
reflex angle

base,
circumference,
diameter,
dimensions,
interior
angles,
intersect,
net,
opposite,
angles,
radius,

White Rose

MATHS

Year 3
block diagram, | axis, data,
key, bar chart, estimate,
pictogram, cell, line graph
table, horizontal
tally chart, axis,
collect, label,
record scale,

two-way table,
title,
vertical axis,

timetable,
variable

average,
dual bar chart,
mean,

pie chart




Position and direction

White Rose

MATHS

behind,
between,
down

in,

in front,
inside,
move,
on,

out,
outside,
over,
through,
under,

up,

above,
around,
backwards,
below,
beside,
bottom,
forwards,
map,
next to,
position,
route,

top

far,

full turn,

half turn,

left,

near,

quarter turn,
right,
three-quarter
turn,
direction

Year 3

anti-clockwise,
between,
clockwise

coordinates,
grid,
reflection,
translation,

quadrant,

X-0Xis
y-axis

White Rose

MATHS

after,
line,
next,
pattern,
spot,
star,
stripe,
swirl,
zigzag

continue,
copy,
mistake,
repeat,
repeating,
pattern,
same,

unit of repeat,

Year 3

decreasing,
increasing,
sequence




Ratio and proportion

White Rose

MATHS

additive,
enlargement,
multiplicative,
proportion,
ratio,

scale factor,
scaling,
simplest form

Algebra

Year 2

Year 3

algebra,
equation,
expression,
function,
input,
linear
output,
rule,

solve,
substitution,
value,




