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We respect the UN Convention on the Rights of the Child.

Article 28: We have the right to a good quality education.
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Infroduction

This calculation policy provides an overview of calculation methods taught in
Dore Primary School.

Foundation Stage

“Developing a strong grounding in number is essential so that all children
develop the necessary building blocks to excel mathematically.”

(Development Matters, DfE 2021)

This section outlines the endpoints that children work towards in Foundation
Stage as they develop their understanding of number and begin to learn
how to count. At Dore Primary School, the Development Matters! framework
is followed by teachers in Foundation Stage alongside the White Rose Maths
curriculum to ensure that rich opportunities are created for children to
explore and investigate number, spot patterns and make learning
connections.

Year1 -6

This section outlines the concrete, pictorial and abstract methods for each of
the four main operations (addition, subtraction, multiplication and division)
alongside key vocabulary. Each part includes objectives from the Chiris
Quigley Milestones which link directly to the National Curriculum mathematics
programme of study?2,

At Dore Primary School, the White Rose Maths3 framework is followed by all
teachers to support with the planning and delivery of quality maths lessons.

The aim of this approach is to:

o support children’s ability to make links and connections between
mathematical concepts,

o Develop children’s reasoning and problem solving skills

» Increase children’s fluency of number fact recall.

1h‘r‘rps://<:1ssefs.publishing.service.gov.uk/governmen‘r/upIo<:1ds/sysTem/upIoods/c‘rtcchmen‘r_dc:fc/ﬂle/ 1007446/6.7534_DfE_Developm

ent_Matters_Report_and_illustrations_web__2_.pdf
2 https://www.gov.uk/government/publications/national-curriculum-in-england-mathematics-programmes-of-study
3 https://whiterosemaths.com
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What are concrete, pictorial and abstract?

“If we do not use concrete manipulations, then we cannot understand
mathematics. If we only use concrete manipulations, then we are not doing
mathematics.”4

Gu (2015)

Concrete — Children use practical apparatus such as base 10, place value
counters, Cuisenaire rods, Numicon and plastic coins to complete
calculations. The main focus is to investigate new concepts and ideas,
develop an understanding of the place value of numbers and recognise links
to prior learning.

Pictorial — Children draw images of practical apparatus to encourage them to
begin developing mental pictures of calculations and visualise the calculation.
Children make links between concrete and abstract representations.

Abstract — Children represent prior learning using mathematical symbols. They
consolidate the understanding formed through concrete and pictorial
investigation and use digits and symbols to represent calculations.

How does concrete, pictorial and abstract impact children’s learning?

e Children show better retention rates of new concepts when they are
introduced using practical apparatus compared to just using abstract
symbols®

e Using practical apparatus reduces cognitive demand on pupilsé

e Children develop a deeper understanding of concepts’

e Using concrete and pictorial images reduces an overreliance on
mathematical rules and encourages a deeper understanding of

conceptss

e Using practical apparatus address and overcome children’s
misconceptions about mathematical concepts?

4 https://www.tes.com/teaching-resource/the-importance-of-concrete-professional-development-11476476

5 Carbonneau, Marley and Selig 2013(https://nrich.maths.org/10461)

¢ Chinnappan and Chandler 2010 (http://ro.uow.edu.au/cgi/viewcontent.cgi2article=1146&context=edupapers)
7 Ofsted 2012 (https://www.gov.uk/government/publications/mathematics-made-to-measure)

8 NCETM 2013( https://nrich.maths.org/10461)

? Drews 2007 (http://www.xtec.cat/centres/a8005072/articles/resources.pdf)
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What are the maths non-negotiables?

The maths non-negotiables are key recall facts which are taught in each year
group to support children’s maths fluency. At Dore Primary School, children are
encouraged to look carefully at questions in order to choose the most efficient
method for solving calculations. Developing number fluency allows children to
use mental methods to calculate, thus reducing cognitive load and increasing
efficiency. In addition to regularly being practised during maths lessons, these
recall facts are taught and revised throughout the day as part of classroom
routines such as during classroom fransitions.
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Foundation Stage

End points:
(Development Matters,
DfE 2021)

Small steps:

Count objects,
actions and
sounds

Children count objects by matching one number name to each item.

P S o O S
1 2 3 4 5
Children understand that the last number counted is the total number in the group.
This is called the cardinal counting principle.

"One... Two.. Three... Four... Five...

We finished on number five, so there are five altogether."

Children count out a smaller number from a larger group and demonstrate the
cardinal principle of knowing when to stop.

"Please could you pass three crayons?"

"One..Two..Three..."

Classroom examples:
e Count in routines throughout the day such as lining up, timers for tidying up
and counting out pieces of snack.
e Read and sing stories, songs and rhymes that include counting.
e Play games which include counting e.g. rolling a dice and moving a counter
forward a set number of jumps.

Subitise

Children recognise small quantities in familiar patterns.

be - @ 1 =

Children become familiar with the tens structure of the number system.

U1 Te/ee @ T e

Tens Frame

|
|

Children are prompted to subitise first when enumerating groups of up to five objects
then count to check.

"They are arranged in a square shape so there must be four.
Let's count together and check."

One... Two...
ri‘ ‘).\ /ﬁj.‘ \
Three... Four...
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Classroom examples:
e Play games involving revealing and hiding numbers of objects.
e Arrange objects in five frames and then tens frames.
e Encourage children to show a number of fingers all at once rather than
counting them.

Link the number
symbol to its
cardinal number
value

Children begin to link numerals to concrete resources or pictorial images that show the
number’s cardinal value.

iy 2
¥ B =

Classroom examples:
e Display numerals in order alongside dots, tens frame arrangements and
Numicon.
e Play games such as snap or dominoes where children match numerals to dot
arrangements.
e Discuss different ways that children might record quantities such as tallies,
dots and numerals.

Count beyond
10

Children spot patterns in ordered numbers above 10.

21...22...23...24...25...

Children become familiar with concrete and pictorial representations of numbers from
10 to 20. o

el

13 17 1

~Naoo

Classroom examples:
e Counting is included in routines throughout the day such as lining up, timers
for tidying up and counting out pieces of snack.
e Count together the number of children who have selected different lunch
options during the register.
e Count verbally above 20 and emphasise the multiples of ten to enable children
to recognise the structure.
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Compare
numbers

Children begin to use comparison vocabulary: ‘more than’, ‘less than’, ‘fewer’, ‘the
same as’, ‘equal to’.

“
"y 08

4 3

"There are more pink
cubes than yellow cubes."

"There are four bears in
each family so they both
have the same amount,
even though some are
big bears and some are
little bears."

Classroom examples:

e Use loose parts pieces to group items and compare amounts. Vary the size of
items and how spread out they are in order to show that it is the number of
objects being compared and not their size or space taken.

e Distribute items equally such as “Put three shells in each bag”. Deliberately
make mistakes to provoke discussion about who has more and less.

e Encourage children to share out resources such as construction bricks to
ensure that everyone has the same.

Understand the
‘one more
than/one less
than’
relationship
between
consecutive
numbers

Children recognise that the order of numbers in the counting sequence is related to
the size of the numbers.

TEEEL L

| 2 3
5
one more

one more 4 4
3 = 3 = 3

2 2
one less 1 one less 2
T < 1

Classroom examples:
e Make predictions about what the outcome will be in stories, rhymes and songs
if one is added, or if one is taken away.
e Count objects then add or take one away and count again.
e Build towers of bricks, adding one more extra brick to each new tower.
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Explore the Children understand the composition of numbers 2, 3,4 and 5

composition of _
. -
numbers to 10 How many ways can )
we make 5?7 -
B d
L)

Conceptual subitising is modelled to children

"There are three here and three there
‘ ‘ so there must be six altogether.”

Children recognise that two or more parts make a whole.

Classroom examples:
e Use concrete and pictorial representations to show the composition of
numbers. E.g. fingers, dice, dominoes, ten frame
e Emphasise the parts within the whole: “There were 8 water bottles in the tray
altogether. Two have been collected and 6 have not been collected yet.”
e Play games which involve partitioning and recombining sets. For example,
throw 5 beanbags, aiming for a hoop. How many go in and how many don’t?
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Addition

Key vocabulary:

addition increase more sum counton altogether

plus total make add

Y1 (Milestone 1 Basic)
e Use concrete objects and pictorial representations to solve addition
calculations.
e Begin to recognise numbers can be added in any order.

Y2 (Milestone 1 Advancing)
e Solve one step problems using 2 digit numbers.
e Know numbers can be added in any order.
e Add 2 two digit numbers together.

Combining two parts o make a whole

Concrete Pictorial Abstract
Multilink cubes Drawing crosses
X 9
JC
N N
“..‘ . Part whole model
Adding objects

= >
LN

o= 0 3+4=7

S008I 0 4+3=7

Numicon 3 4

7
— — Bar model
o X X X WK z
Cuisenaire rods 3 4
XEXRRK XK N

l||l||‘l|i‘\ﬂl\‘l||\||||]||H‘\“‘|H | |
Tl g ,sl' 718 9 1o

j@ =
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Adding using counting on

Concrete Pictorial Abstract
Numicon Drawing q o
+ :z 01 2 3@‘}!}5 7 8 9 10
l X
X
p'4 What is 2 more than
4 5 6 42
ope 4 5 6
Multilink cubes What is the sum of 2
2
@ and 43
% B del
armoae What is the total of 4
| and 22
5 4
J O O 4+72=
4 5 6 |
?
or

01238567813 %

Cuisenaire rods

| I|i_l'|-||l|||1|||||I-I:||III |
3 4 5 6
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Adding to a 2 digit number

Concrete Pictorial Abstract

Numicon Drawing base 10 Part-whole model
31+8= 31 +8=

B B o ©

Using the base 10 @
31+ 8= @ @ 0 °

T = Bar model
EEE+DE = EEEDE 31 +8=

B 100s 10s 1s 3

I :
........ 31 8

Using the place
value counters

31+8= 3 9 1+8=9
1005 05 T 30+ 9 =39
Q00 O
009 |
olo! Blank number line
3 ‘1 24 + 23 =47
+10 +10 +3
N N
24 34 44 47

Y3 (Milestone 2 Basic)
e Add numbers up to 3 digits using the column method.
e With support, add mentally up to 3 digit numbers (e.g. 3 digit + ones; 3
digit + tens; 3 digit + hundreds).

Y4 (Milestone 2 Advancing)
e Add numbers up to 4 digits using the column method.
e Confidently add mentally up to 3 digit numbers (e.g. 3 digit + ones; 3
digit + tens; 3 digit + hundreds).

Y5 (Milestone 3 Basic)
e With support, add numbers up to 5 digits using the column method
and round to check answers.
e With support, add 3 digit numbers mentally.

Y6 (Milestone 3 Secure)
e Add and subtract numbers larger than 3 digits mentally.
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Regrouping to make 10

Concrete Pictorial Abstract
Multilink cubes and | Place value counters 6+4=10
tfens frame and tens frame sob6+5 =11
6+5=
] $ee8S .-
e | || _, 06888  ooocoo OO0
ee®®e " ¢ [ | ||| @ || — CO00O | 4+5=6+4+]
[ ‘ \ | | H oloooo O
Numicon 60 + 50 =
secee_ssaee |¢rory
- 6+5=5+np
o000 @
6+5=o0+4

i

Using the base 10
6+5=

uuuuu

100s 10s 1s

Using the place
value counters

6+5=

100s 10s 1s
01010,

0]0)

100s 10s 1s
30 -
® Qoo
| 000

Cuisenaire rods

6+5=
b+4+1=
10+1=11

Drawing base 10
6+5=
100s 10s 1s

100s 10s 1s
CH-N-N-N-]

s
poo oo
)

| (
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Adding TO + TO (2 digit number + 2 digit number) with regrouping

Concrete Pictorial Abstract
Numicon Drawing base 10
36 + 25 = 10s |s 36 + 25 =

Using the base 10
36 + 25 =
100s 10s 1s

100s

Using the place

value counters
36+ 25 =

100s 10s
200

100s 10s 1s
000 [ODOW

20 OO
®
6 1

il

u,‘{:l s
« N E
2 v

X

Bar modelling

WG ?

I 1):: 36 25
6+5=
5+5+1=11
30+20=50
5+ 11 =
50+ 10+ 1 =61

6

5

+
ON— N W
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Adding HTO + HTO (3 digit number+3 digit number) with regrouping

Concrete Pictorial Abstract
Using the base 10 Drawing base 10
286 9145: 243+3eg= 286 + 145 =
100s 10s 1s 100s 10s 1s
gEsmm ® DD ““ x x x
OO0 W | e @ @
100s 10s 1s
o w a Missing numbers:
Oodag] )
O ! ?
¢ | ‘ 286 145
4 3 1
Drawing counters _
Using the place [1-286=145
value counters 243 + 368 =
28610;145 = _ T 100 | (0s [1=286+ 145
°¢ [ee8s 888 Forrgwol method
@® |le@oee |COO t|o
00 2 86
100s 10s 1s + 1 4 5
®® |[Poe ]0]0 1
0000 | - 7
® |edoe |DQO
od  eod 2186
4 3 T + 145
1.1
31
286
+1114]5
111
4131

Y5 (Milestone 3 Basic)
e With support, add negative numbers

Y6 (Milestone 3 Secure)
e Add 6 digit numbers with decimals using written formal methods and
round to check answers.
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Subtraction

Key vocabulary:

subtraction difference between fewer reduce
decrease

take away less minus subtract

Y1 (Milestone 1 Basic)
e Use concrete objects and pictorial representations to solve subtraction
calculations.
e With support, beginning to understand addition and subtraction as
inverse functions.

Y2 (Milestone 1 Advancing)
e Solve one step problems using 2 digit numbers.
e Subftract a two digit number from another two digit number when no
regrouping is required
e Use knowledge of inverse operations to solve missing number
problems.

Taking away objects from a whole by removing objects

Concrete Pictorial Abstract
Numicon (and balls | Drawing counters and 4-3=[]
of play dough) crossing out
4-3=1 4-3=

gaso |=4-3
. . — Bar modél crossing out
00 | o crossing °

to take away

4-3= R

Multilink cubes L
5-2= .

Drawing base 10 o e
00900 —000 V"

Any other counting i
resources can be used 4
in the same way e.g. “'f*} e
pasta, compare bears,
base 10...) .

QI
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Counting back

Concrete Pictorial Abstract
I:l_tgznicon Bar model L
@;ﬁ ANGEALE 7 i wib e g
\ij iRl .
Multilink cubes 4 6

6-2=

7 8 9 10
A

Cuisenaire rods

What is 2 less than 6¢
What is 6 subtract 42
6-2=

Blank numberline
45 - 23 =22
-3 =10 -10

6 ) 2 _ W
22 25 35 45
::l[l!: |III[I|; II|I|II:I;’IIHU:|H|I|II?5M (L
Finding the difference
Concrete Pictorial Abstract

Cuisenaire rods
8-5=

Multilink cubes
8-5=

Numicon
8.5=

H-d - §

Draw counters

000 O 000O
0000 O

Bar model

Find the difference
between 8 and 5.

Why do 9 - 6 and
8 — 5 have the same
difference?

What will the
difference between
7 and 4 be?¢

What patterns can
you recognise?
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Counting back to the nearest 10

Concrete Pictorial Abstract
Cubes and tens Drawing counters in
frame tens frames 14 -5=090

- —gEses—geeeE| os . / \

00000 _, 00000 000
0000 ™ guga 000

Compare bears

14-5 =

SEREE

SREXE ‘_c;c;s-1ctcs:
Frer] IR P ZSE

Numicon o e
14-5 = o (1)

% ' =§ 14-5=
%- =§ 14-4-1=

14-4=10
10-1=9

Y3 (Milestone 2 Basic)
e Subftract numbers up to 3 digits using the column method.
e With support, subtract mentally up to 3 digits.
e Estimate the answer to a calculation and use the inverse to check
answers.
e With support, solve missing number problems using complex addition
and subtraction.

Y4 (Milestone 2 Advancing)
e Subftract numbers up to 4 digits using the column method.
e Confidently, subtract mentally up to 3 digit numbers.
e Confidently estimates the answer to a calculation and use the inverse
to check answers.
e Solve missing number problems using complex addition and
subtraction.
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Y5 (Milestone 3 Basic)
e With support, subtract up to 5 digits using the column method and
round to check answers.
e With support, mentally subtract 3 digit numbers.

Y6 (Milestone 3 Secure)
e Subftract up to 6 digit numbers using the column method and round to
check answers.
e Mentally subtract numbers larger than 3 digits.

Subtracting using the column method (no exchange)

Concrete Pictorial Abstract
Using the base 10 Drawing base 10 Part whole model
47 -13 = 47 - 13 = - =
— - — - 47 -13
EEEE uuuuuuu llll o0o0ooo00 @
iy i} / T\
o — » O
T e
5 4 Column subtraction
Using the place = -
value counters Drawing counters d ,
47-13= 47-13 = - -
..10050 ®®®](:_)CD®® ooolos °°n°1usn°
{ 417
ooos G)@@C»S @o@ @ - |1 3
3 4 ° coom 00 O0OmAR 3 4
. . 3 4
975?9 fhe Numicon Bar model
S - Part-whole model 47
EE %% 5 47-13= 13
HEEE ... 40-10=30
105 < 1s 5 3 2)|/-3=4
T i 47 - 13 =34
[]=47-13
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Subtracting using the column method (with exchange)

Concrete Pictorial Abstract
Using the base 10 Drawing base 10 Missing numbers
41-26= 10 1s 352-86 =
N 100s 10s 1s
i ! [T S 352=86+0
=T — - }
EEE@JJ% 1005 0% T 41 =0+ 26
U saa_ | ([l
o T = 1] ee
; i B } Column subtraction
! 2 100s 105 Ts 41-26 =
ooa LG - 105 Is
. TP ik s PEARE
Using the place 2 2 2 N U
value counters
a2-[ o . Drawing counters I
eeoe o 352-86 =
5 S N 3
10s 1s |
0@ ggg%%@ ‘ K 1
100s 10s 1s - 6
10s 1s ocow ocooa |00
- 55555 od2, T eosss pesess 5
1 5 ®g® ‘
100s 10s 1s
ooa____‘_’g::eoo& sggooq 3 .
QRabE aodaes
e %"

Part whole model

ONO

Y5 (Milestone 3 Basic)
e With support, subtract negative numbers

Y6 (Milestone 3 Secure)

e Use the column method to subtract up to 6 digits including decimals
e With reminders, add and subtract negative numbers.
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Multiplication

Key vocabulary:

multiplication

groups of

repeated addition

lots of

product

times

multiplied by

multiply

Y1 (Milestone 1 Basic)

e With support, solve one step problems using multiplication with
concrete objects, arrays and pictorial representations.
e With support, recognise that 2 numbers can be multiplied in any order.

Y2 (Milestone 1 Advancing)

e Solve one step problems using multiplication with concrete objects,

arrays and pictorial representations.

e Use knowledge of numbers multiplied in any order to check

calculations.

e Solve simple problems using mental multiplication methods.

Repeated grouping/repeated addition with objects

Concrete Pictorial Abstract
Using objects Drawing objects 3x4=12
3 equal groups with 4 in
each group @ @ @ 3lotsof 4 =12

_‘_‘_ \q_ \ 4+4+4=12

Using pasta to
create shapes 4 4 4
3 lots of 4

Multilink cubes

11

Numicon

XX XX
XX X X Q
XX X X

Drawing bar models

XX XX XX XX XX XX
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Repeated grouping on a number line

Concrete Pictorial Abstract
Cuisenaire rods Drawing objects on | Bar model
Torofa Tlrof4 1lotofd a number line
¥ A PR R XY 4 4 4

Numicon

+4

'WIH UL T T CTE 1| JH‘H'!]IM'NMI'I lH'l IIII||
27 P A A N

a¢ 3¢ 3¢ ¢ 3¢ > >Ta¢e > > >l
0 4 8 12

Jumps on a number

line
+4 +4 +4
01 2 3 4 5 6 7 8 9 10112
N I N N N [ I I
1x4 1x4 1x4
| | | 1
o 4 8 12

Recognising links

l;l":l‘””‘“;lmHl‘;lllll”:.“";fll‘grllmuﬂ”91“‘” % i :I;T I x I : ;O x 1‘20
Showing commutativity
Concrete Pictorial Abstract
Numicon Drawing arrays
9% 00000 10=2x5
R 99 60055
b33, | OO9 5x2=10
2x3=3x2 e 00
5+5=10
Cubes Bar modelling
X X X|% % X|X X X|X X X 10=24+24+24+2+2
‘.“' X X X XXX X XXX X X
2 lots of 5 5 lots of 2 ?
2 1212|212
Pasta 5 [ 5

3 groups of 4 is the same amount as 4 groups of 3
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Y3 (Milestone 2 Basic)
e Multiply a 2 digit number by a 1 digit number using the formal written
layout.
e With support, multiply 3 numbers together.
e With support, identify and use factor pairs in mental calculations

Y4 (Milestone 2 Advancing)
e Multiply 2 and 3 digit numbers formally by a 1 digit number using the
formal written layout.
e Identify and use factor pairs in mental calculations.
e Multiply 3 numbers together.

Y5 (Milestone 3 Basic)
e With support, use written formal method for multiplication of 4 digit
numbers by 2 digit numbers (long multiplication).
e Mentally solve multistep problems e.g. 5x 3 -6 and 60 x 6

Y6 (Milestone 3 Advancing)
e Problems involving the four operations are undertaken accurately and
the BIDMAS rule is understood.
e Use written formal method for multiplication of 4 digit numbers by 2
digit numbers (long multiplication).
e Mentally solve multi-step problems e.g. 0.6 x 6
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Using partitioning to multiply

Numicon above)

(Grid method can also
be used as with the

Concrete Pictorial Abstract
Numicon Drawing base 10
4x15= 4 x 15 =
+ ¢ / N\
m§§5@ 4 10 5
EEEE%E 4 x 10 = 40
@EE@ 4x5=20
‘“‘“‘:l 40 + 20 = 60
X % @ -
4 % Fﬁsﬁ% 4 | I Number line
l | N .
::"K m.a\“/l“
@E %% I s
EIE%E Grid method
or 4x 14 =
Base 10 § 10 4
3x 14 =
4 40 16
HAE |
40 + 16 = 56
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Formal column method (no regrouping)

Concrete Pictorial Abstract
Base 10 Drawing base 10
3x23= 3x23= 3x23=
10s 1s 10s 1s 10s 1s
— 2 3
| I : i
1 | : ;
1 | i :
6 9 6 9
Place value Drawing counters 513
counters 3x23-
3x23- 10s 1s X 3
1:5. O@; 00 000 q| (3|x3)
'Y ) oYo]o) 00 000 6|0 (2]0 x|3)
© © [0J0JO) 00 000
3 q 619
6 9
Formal column method (with regrouping)
Concrete Pictorial Abstract
Place value Drawing base 10
counters 6x23= 1
6x23= T 2|3
100s 10s 15 1 X 6
®o® ofolo) H xxx 118 3] x|6)
ee | oo e 112[0] |2/ 0/ x| 6)
X ) oJoJo) [l xxx
:: ggg 1005 108 Is '] 3 8
TS :
[N ] [0J0J0] % 6
:: g / n/ " X|2|3
X 0Yolo! | | 118 (6] x|3)
® o/ loJoto) ! 3 8
@ ® 112(0| [(6/x]2 0)
(Place value counters could 11318

(Base 10 could also be
used in the same way)

also be used in the same

way)
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Multiplying a 3 digit number by a 2 digit number and beyond...

(Children should already be confident with the formal method of
multiplying with regrouping. Children need to be confident with

the abstract method shown below. If children are struggling with
this method, recap the previous concrete and abstract methods
shown for multiplying a 3-digit and 1-digit number.)

The small digits
represent
regrouping. They
are written
above the larger
digits. These
digits are
crossed out after
being
regrouped. This
helps avoid
confusion when
calculating the
final answer.

As with the
column addition

——-_

PNENO N

o &~

(1

0)

00

o |+

(1

N [NO

NN

0)

(1

0)

00 |af N [N

ol |

(1

N[N

INIEN

7

N — | &~y

M

4

method, children leave a line for regrouping.
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Multiplying decimals

Step 1: Multiply each decimal by multiples of 10 to create whole
numbers.

4/- 1217 x|3|- 7=

| | |
B ER [ 1000
4217 x| 37]=

Step 2: Multiply the two whole numbers together using the method
on page 20.

4 27

X| 3|7

Z19/8/9] |4/12]7 ] x|7)
112/8/10] | 2|7 x 3/0)
1
115/7/9]q9

Step 3: Divide the whole numbers by the multiples of 10.

427 [ x 37/=15[7199
|
l 1(

l 4100 l 410

4 - 127 1x13-\7/=115]-171919
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Division

Key vocabulary:

division divide by share group divide

equal parts whole fractions

Y1 (Milestone 1 Basic)
e With support, solve one step problems using division with concrete
objects, arrays and pictorial representations.
e With support, recognise that numbers cannot be divided in any order.

Y2 (Milestone 1 Advancing)
e Solve one step problems using division with concrete objects, arrays
and pictorial representations.
e Recognise that numbers cannot be divided in any order

Sharing equally using objects

Concrete Pictorial Abstract

Using classroom Drawing objects 12+4=[]
objects, sharing out 12+3=

one at a time _ .
between the groups. @ @ @ []=12=+3

12 shared between 3 is

Drawing bar models | 12shared by 3is[ ]2

12+3= .
> What is 12 shared by
lill XX X | XXX | XX X 42
Multilink cubes 12+ 4= 12

I1 — [P

XX XX | XX XX XX XX

or [ 12
@ ? 4 | 4 | 4
Numicon
20+ 5=

sasssasses
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Repeated subiraction

Concrete Pictorial Abstract
Cuisenaire rods Drawing number Number lines
lines 20+4=
20+4=15 o B
4 -4 -4 -4 4 %ﬁ; - e
Q z #D © 6 6+2=

PP TABR10 e e
= |f | ) sl e 7 8 d 0 v; v’s e s 18 i s o

Numicon

20+ 4=5
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Y3 (Milestone 2 Basic)

e Divide a 2 digit number by a 1 digit number using the formal written

layout.

Y4 (Milestone 2 Advancing)

® Divide 2 and 3 digit numbers by a 1 digit number using the formal

written layout.

Infroducing remainders

Concrete

Pictorial

Abstract

Cuisenaire rods

20+6=3r2

r2 .

Using pasta pieces
20+3=6r2

Sharing cubes

Using children

Children get into groups of
4, how many children are
leffovere Repeat with other
numbers. What is the
remainder this fime?

Numicon

20+3=6r2

Drawing shapes
There are 3 whole squares
with 1 leftover.

+3 > triangles
+4 - squares
+5 2 pentagons etc

Sharing
14 + 3 = four in each group
with two remaining

Drawing number
lines

13+ 4 =3 remainder 1
~u ~4 -y

K 5 9 |
o 13

There are 4 cars
altogether and
each car holds 5
people. 23 people
need to travel by
car. Are there
enough carse How
many extra car
places are
needed?¢

Ben shares out 26
raisins between his
three children so
that they each
have an equal
amount. How
many does he
have leftovere
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Dividing a 2 digit number by a 1 digit number

Concrete

Pictorial

Abstract

Place value counters

43+3=14r1
0000 OO0 @ 000
10s 1s 10s 1s
. —
T e
)
rewivg 8888330
10s | 1s 10s | 1s
® 0000 ® _
o<3®®q“_" ®
® [oooe °®

The same method
can also be shown
using base 10.

Drawing base 10

43+3=14r1
1]— T
10s [ 1s 10s | 1s

I ciiad Ty e
10s 1s 10s 1s

| RRun |

=k

l “uun 1

l [TTTY !

Drawing place value
counters

42+3=14
|0s ( Is

& |0 00O
OO0 OO

o0 OO

O

—

Children use
partitioning to
divide.

42+ 3 =

30+3=10
12+3=4
10+4=14
So42+3=14
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Y5 (Milestone 3 Basic)

e With support, use formal written method for division of a 4 digit number

by a 1 digit numbers.

Dividing a 3 digit number by a 1 digit number (short division)

Concrete Pictorial Abstract
Place value counters | Drawing place value | 415+ 5=
615 = 5 = counters
100s 10s 1s 1
® QOO
" || @3 51615
100s 10s | 1s
gs88 [coccs 1
e 2
1 2 3 16115

1. Make 615 with place
value counters.

2. How many groups of 5
hundreds can you make
with 6 hundred counters?
3. Exchange 1 hundred
for 10 tens.

4. How many groups of 5
tens can you make with
11 ten counters?e

5. Exchange 1 ten for 10
ones.

6. How many groups of 5
ones can you make with
15 ones?
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Y6 (Milestone 3 Secure)
e Use formal written method for division of a 4 digit number by a 2 digit
numbers.

Divide numbers up to four digits by a two-digit whole number
using long division.

Step 1: How many 12s are there in 3¢

Since 3 is smaller than 12, there

are no 12sin 3.

Step 2: So how many 12s are there in
342 We can work out that there are

2 lots of 12 in 34. We write this

2
numlber above the 4. | 2 1+ 6 8

— e

Step 3: We then need to write down |
the exact amount that 2 x 12 comes to

0

underneath the 34, so that we can

see how many are left. 34 -24 =10

Step 4: Bringing down the next digit, we now need to find out how
many 12s there are in 106.

Separate jottings on the side 2 8
may be helpful. The answer 3 A
= |
of 8 is written above the 6. ——Z-J 4 % 12=108
2'_4 1 3 x 12=96
| O 6
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Step 5: Having

established that there 2' 8
are 8 lofs of 12in 106, | 12|34 /6(8
we need to work out y | q s
_’_-k *x12=108
how many we have left | [0 6
over. 8 x 12 = 96, leaving 8x 12= 96
a remainder of 10. i_é_
| O
2 8 9
Step 6 Again, we bring down the next digit
in the question (8). Now we have to -l—ZJS 4 6 8
calculate how many 12s there are in 24|
108. The answer of 9 is written above | O 6
the 8. q 6
| O 8
| | 28 |9
Step 7 12 x 9 = 108 which leaves us with no 1 2.[3 ‘+ 6 8
remainders. — 9 l
9 6
| O ¢
| O 8
0
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Maths non-negotiables (Key instant recall facts)

EYFS Y1 Y2 Y3 Y4 Y5 Y6
Autumn 1 Say the number Adding and Know all addition Know Know Know all decimals | Know all decimals
names in order subtracting 1 facts within 20 multiplication and | multiplication and that that total 1
to5 within 10 eg.7+8=15 division facts for division facts for total 1 or 10 (1 (2 decimal
eg.5+1=6 the 4 times the 9 times decimal place) places)
fable table
Autumn 2 Say the number Adding and Know all . Know . Know Know metric Use all
names in order to subtracting 2 subtraction facts multiplication and | multiplication and conversion facts multiplication and
10 within 10 within 20 division facts for division facts for e.g. 1kg = 1000g division facts to
eg.5-2=3 eg.15-7=8 the 8 times the 12 times table derive x and + of
table small multiples of
10 and 100
(e.g. 30 x 200;
8100+ 9)
Spring 1 Begin to Know all addition Know Consolidate 2s, . Know Know the Use multiplication
recognise the and subtraction multiplication and | 5s, 10s, 3s, 4s and | multiplication and doubles and and division facts
days of the week | number bonds to division facts for 8s times tables division facts for halves of all two- to multiply and
10 the 10 times table the 7 times digit numbers divide decimals
tfable (e.g.1.2x8)
Spring 2 Partition numbers Know doubles Know Know Consolidate Know pairs of Know the decimal
to 5into two and halves within | multiplication and | multiplication and | mulfiplication and factors of and percentage
groups 10 division facts for division facts for division facts up numbers up to equivalents of the
eg.4+4=8 the 2 times table the 6 times to12x12 100 fractions V4, %,
8-4=4 (link fo table 1/10s and 1/5s
doubles/halves)
SU mmer 1 Count forward Know near Know Know Consolidate Know the decimal Know the prime
and backwards doubles within 10 | multiplication and | multiplication and | multiplication and | and percentage numbers within
inones fromany | e.g.3+4=7and | division factsfor | divisionfactsfor | division factsup | equivalents of the 50
number up fo 10 difference of 1 or the 5 times the 11 times table fo 12x 12 fractions Y,
2 subtractions e.g. table Va, %4
7-6=1
Summer 2 Count forwards Know all addition Know Consolidate 2s, Consolidate Know square Know the doubles

and backwards
in ones from any
number up to 20

and subftraction
facts within 10

mulfiplication and
division facts for
the 3 times
table

5s, 10s, 3s, 4s, 8s,
6s, and 11s times
tables

multiplication and
division facts up
to 12x 12

numbers and
square roofts to
12x12

and halves of all
multiples of 100 to
10,000




Y1 NON-NEGOTIABLES OVERVIEW
AUTUMN 1

Adding 1 within 10 ) o
Subtracting 1 within 10

s Y = CEES e T N —
1+4 l1+5 146|147 248|149 |1+10
2+4J 2+5| 246 || 2+7 [2+8 2+9]2+10
\, o o\ » v, = ” v
( \ N N\ N a'a N
3+4}3+5 346 3+7[3+8 3+9 |3+10 "IJ[3’2 [3,3]
4 <5 L= =2 < J
a+4 |l a+5| a+6| 4+7 [ua 4+9 |4+10 ;|
J\ s\ J J \ J J L[d ?‘[4 )Id d]
N\ (" \( N\ g \ a 2 2 .
544 || 5+5] 546 5+7[5+8 5+9 |5+10 1 [5 5 [5 }I"’ 41‘, .,
i S ( pr— 2 -8 ) ) .
6+4 |6+5|6+6 || 6+7 [6*8 6+9 |6+10 »1[5‘2[6-316-416-5[6-6
J J\ I\ J \ ) J =
\( \( 214 N ~ N \ g\ £ g < .
7+4 | 7+5 | 746 || 7+7 {7+8 7+9 |7+10 ,[7 5 [7 317 4[7 5 [7 6 [7 ”
9 {7 7 { {7 P R} < £ % g J
8+4[8+5[8+6 8*7[8’8 8+9]8+10 3-1{8-2(8-318-418-5[8-6 {8-7[8-8]
J\ J\ J\ J \ J J ) ) ) ) )
944 1945946 9+7[9*8 9+9 |9+10 14-1{9-2 [9-319-419-5[9-6 [9-7(9-319-9]
J J\ J\ J x J J ) P ) ) y
10+4[110+5/10+6 10*7[10+8 10+9]10+10 1€ 1[10 2[1073110 4110 5[10—6[10—7[10'8110 9110-10]
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AUTUMN 2
Adding 2 more Subtracting 2 less

()
7[9-::;19-9]
J[IO'SIIO 9I‘1o-1o]
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SPRING 1

Subtraction number bonds to 10

Addition number bonds to 10

[9-3]9-4)9-5

<
J

(9-2

S
>

10-1110-2110-3110-4) 10 5[10 fﬂ[lo 7[;6 8110 Qlkﬁ-lﬂ

9-1

e g .

1]203]4als]6l7]8]9]10

N\  gr— g— ~N—\" N )
=3 -2 -1 -1 -1 -3 -3 -1 - =]
- - -4 Ll — — 4 — —

+ + + + + + + + + m
- ~N ™ - wn o &~ 0 [e2} —
aflojlolol|loflolofol]loal]®
+ + - + + - - - + +
= G B B8 S B B D K =
\ I\ AN AN AN AN A\ S\ Z\ w
S W S =V N NG N ~
0 [ oo f offl 0| 0o 0off 0 0f 0ff ®
+ + + + + -~ + - + +
Al oo elw]ol]oflolS
~— N I\ N\ __J
NN NN NN
~ &~ ~ ~ ~ ~ ~ ~ ~ B
+ + + + + - - - + *
“flalleollcelo]oellscl]lo]loal]lS
I\ . J\ I A\ I\ J\. I\ I\ J
NN 'ovn v e oo T
w0 ©0 ©0 w0 7] 0 ©0 w o)
+ + + + + + + + - +
— ~N ™ < wn o &~ o o m
AN AN I\ AN AN AN I\ AN AN »
N
) 7o) 75 0 0 7o) 7)) 7S 7o) 0
+ + + + + + + -~ + +
ol eloflelsflof]o] S
AN I\ 7\ AN AN J AN \ v
; S 7 7 3 SN S N7 <
-« < < - - ﬁ ~ < - - b
+ + + + + + + + + *
— o~ ™ < n ﬁG o~ 0 ()] =
SN\ I\ I SN\ J AN J\. SN SN, »
i e i g g g e s g
™ o) ) ™ ) ™ ~ ™ ™ U
+ + + + + + + + + +
el eslv]ollesl]lo]lol]S
- N o N >, - AN S\ o N\ SN - N o N >
NC N N r N~ 7 N N ’ N
o~ o~ o~ o o~ o o o~ o~ N
+ + + + + + + + + +
“flanfleoflelo]ollsllo]lol]lS
AN I\, \ AN I\ A\ I\ SN, L. .
B ' e | R | S | ) (O
— — — — - — i
+ + + + + + Mu
- 73) w0 ~ 0 o b=
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SPRING 2

Doubles within 10 Halving within 10
G172 13 o506 7 8] 0
1-1
2-2

R —
7-217-3|7-47-5|7-6]7-7
8-2|8-3|8-4||8-5|8-6/{8-7 8-8]
\ 7\ \ AN AN AN

5 > <> ‘
9-2 9-3[9-4 9-5|| 9-6{ 9-7 9-819-9J
\ A o’ N\ o\ v - >

10 1410 ?{10 3[1074 10-5110-6(110-7[10 QIIO 9110-10]
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SUMMER 1
Near doubles within 10 (4 weeks) Finding the difference (1 or 2)

00 BN0a0aGn0Don0n

R
1+9 f1+10
\ J

{ x
2+9 |2+10

; P o
3+93+10
7\ J

e
4+9 |4+10
\, J\, J

5+9 15+10

6+9 |6+10

7+9(17+10

8+9 |8+10
N J

9+9 |9+10

10+9J10+10
L A J
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Subtracting 3, 4, 5 and 6

\ \
7+1 T+2 | 7+3 (| 7+4 [7+5 7+6 [7+7 [7+8 ] 7-5)17-6} 7-7

7 <7 7 3 7 $7 : 3 P e S—" ——

S 8+1 [8+2(8+3|8+4 [8+5 8+6 | 8+7 LB*BJ 8-418-518-6|8-7/18-8
<7 P { <> > 4 P, | S, S - <

9 9+1 (| 9+2 || 9+3 |[9+4 (| 9+5( 9+6 | 9+7 9*8} | | 9-4 i -619-719-8 Q-QJ
J\ J\ J\ \ J\ J\ J Fo . AT @ A - . a¥ ¢ I\, I\
ATd Y h B 3 \ B Y 4 NP rr— N AT AT Y

(OB 10+110+2[10+3 10+4[10+5[10*6 10*7[10+8 2110-3410-4§10-5)10-6(|10-7110-8}10 ﬂlo-ltj
J\ \ J\ J J J\ J J = & > L I\ >y o Iy € ..
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Y2 NON-NEGOTIABLES OVERVIEW
AUTUMN 1 AUTUMN 2

Addition facts within 20 Subtraction facts within 20

\ \/ \( Yar—m ' 3
8+1[8+2 g | & | 4 | 4% | 4%

o
~
(=]
-
oo
oo
+
(=]

8+10
\ J

(1-s) @)1 19

9+1 || 9%2 || 93 | 9%4 | 9%5 || 9%6 9+7 9%8 | 9%9 19+10

5|6 [7]8[09]10) (6 [ 7 [ 8] 9[10]
ey e N
l 144 1+5) 146 1+7 148149 ]1+10 10 IlO ?IIO 3I1o 4110 »,Ilo 6][10 7[10 8110 9110 10]
2+1 2+2‘[2+3”2+4V2+5‘[2+6‘[2+7 r2+3”z+9”2+1o‘ 11-1111 ZIII BIII 4Ill SIII 6][11-/I11 BIII QIH 10)
J\ ) J\ JU ) ) \ J\ A J
ATl h'd P N N g N 2 e 3
3+1 [ 342 3+4 || 345 {3+6[3+7 $48 || 845 |3+ 10 [ ' 112'3112 4112 I‘Zj[l 112' IIZ'QI” 10]
B8] (288 (02 (0 (00 (0 ) o G
A’ s 3 S X F— > = [14-4114'5114 6][14 /Iu 8114 9114 10}
5+1 5+25+3 544 5+s{s+s [s+7 i | 655 [5+10
A A / J J \ A A ) [)-)Ils b][xs 7[15 3115 911&-10]
nsn[mz 6+3 [ 6+4 s+5[e+5[s+7 ¢8| 648 |6+ 10
s <> 9~ L5 & L < < <% $ [16 ][16 7[16 81:6 91!6 10]
7+1 7+2 0 7+3 | £%8 || 7%5 | 756 [7+7 748 | 749 |7+ 10
J y  — J\ J\ I\ » -, . P e I\ J [1/ Il.’ B 17 qu7 10}
8 [
9 |

< aYa N - "\ > R
J{ON 10+110+2[10+3[10+4/|10+5 10+6 0+7 10*8 10+9]10+10
\ J\ I\ J\ J\ J
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