Maths in Hadlow Primary School

This policy outlines a model progression through written strategies for addition, subtraction, multiplication and division in line with the National Curriculum. Through the
policy, we aim to link key manipulatives and representations through concreate, pictorial and abstract methods. School wide policies, such as this, ensure consistency of
approach, enabling children to progress stage by stage through models and representations they recognise from previous teaching. By providing children with the
opportunity to work on different representations of the same mathematical idea allows for mastery of the concepts and fluency.

True mastery aims to develop all children’s mathematical understanding at the same pace. As much as possible, children should be accessing the same learning.

Differentiation should primarily be through support, scaffolding and deepening, not through task. White Rose Maths is used alongside this document to support children’s
learning.

As children move at the pace appropriate to them, teachers will be presenting strategies and equipment appropriate to children’s level of understanding. However, it is
expected that the majority of children in each class will be working at age-appropriate levels as set out in the National Curriculum 2014 and in line with our ‘End Point
Document’

While this policy focuses on written calculations in mathematics, we recognise the importance of the mental strategies and known facts that form the basis of all
calculations. Our number fluency and mastering number documents work in conjunction with the calculation policy to ensure maximum impact for the children and ensure
mastery and fluency across all areas of maths.

Consistency in language is essential for pupils to understand the concepts presented in mathematics.



EYFS

In EYFS, the children achieve the Early Learning Goals for Maths, through a wide variety of songs, rhymes, games and activities. In
practical activities and through discussion they will begin to use the correct mathematical vocabulary. The lessons are delivered in

conjunction with the NCETM’s EYFS learning materials.

The NCETM materials uses Numberblocks, a pre-school BBC television series aimed at introducing children to early number. The lessons are designed to assist Early Years
practitioners to confidently move on from an episode, helping children to bring the numbers and ideas to life in the world around them.

EYFS Statutory Guidance
Mathematics
Developing a strong grounding in number is essential so that all children develop the necessary building blocks to excel mathematically. Children should be able to count confidently, develop a deep
understanding of the numbers to 10, the relationships between them and the patterns within those numbers. By providing frequent and varied opportunities to build and apply this understanding - such as
using manipulatives, including small pebbles and tens frames for organising counting - children will develop a secure base of knowledge and vocabulary from which mastery of mathematics is built. In
addition, it is important that the curriculum includes rich opportunities for children to develop their spatial reasoning skills across all areas of mathematics including shape, space and measures. It is important
that children develop positive attitudes and interests in mathematics, look for patterns and relationships, spot connections, ‘have a go’, talk to adults and peers about what they notice
and not be afraid to make mistakes.

Children in Reception will be learning to...

Count objects, actions and sounds.

Subitise.

Link the number symbol (numeral) with its cardinal number value.

Count beyond 10.

Compare numbers.

Understand the ‘one more than/one less than’ relationship between consecutive numbers.
Explore the composition of numbers to 10.

Automatically recall number bonds for numbers 0-5 and some to 10.

ELG Number:
Have a deep understanding of number to 10, including the composition of each number.

Subitise (recognise numbers without counting) up to 5.

Automatically recall (without reference to rhymes, counting or other aids) number bonds
up to 5 (including subtraction facts) and some number bonds to 10, including double facts.

Children in Reception will be learning to...
Select, rotate and manipulate shapes to develop spatial reasoning skills.

numbers can.
Continue, copy and create repeating patterns.
Compare length, weight and capacity.

Compose and decompose shapes so that children recognise a shape can have other shapes within it, just as

ELG Numerical Patterns:
Verbally count beyond 20, recognising the pattern of the counting system.

Compare quantities up to 10 in different contexts, recognising when one quantity is
greater than, less than, or the same as the other quantity.

Explore and represent patterns within numbers up to 10, including evens and odds, double
facts and how quantities can be distributed evenly.







ADDITION

Year 1 Addition

20

Objective = Concrete Pictorial Abstract
Combinin = Use cubes, numicon, bead strings, 10’s Use pictures to add two numbers together as a group.
g two frames and bar models, part, part whole Use the part part whole model
parts to models to recognise when numbers are diagram as shown to help support
make a added they are part of a whole abstract concept.
whole [ =+ 1l
8=5+3 == 5
e @ @ 5+3=8 =B
e
;5{-” pa
\§ Include missing number questions
T to support varied fluency.
eeeee g=r+3
: 5+?=8
J ey 2 tals

Starting Start with the larger number on the bead Start at the larger number on the number line/number track and 5+ 12 = 17 Place the larger
at the sting and then count on to the smaller count on in ones or in one jump to find the answer. number in your head and count
bigger number 1 by 1 to find the answer on the smaller number to find
number 8+7=15 your answer.
and
counting 112|3|4|5|6]7 9l10|1n|12|13]14 @ 16|17 1819
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Regroupi  Start with the bigger number and use the Use pictures or a number line. Regroup or partition the smaller 7 + 4= 11 if1 am at seven
ng to smaller number to make 10. Use ten number using the part, part whole model to make 10. st T e 6l [ s to,
make 10 frames/bead strings.

make 10? How many more do |
' add on now?
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Number
bonds

Add one
and two
digit
numbers
to 20

Use 10’s frames, counters, numicon and bead | Use pictures to help support recognising number bonds to 5 and 10.
strings to show numb

er;bq_gds to5and 10.

I have 10 toy cars
1 is blue and 9 are orange.

Use cubes, numicon, bead strings, 10’s
frames and bar models, part, part whole
models to add two numbers together

Use pictorial representations to add one or two digits.

3+7=10
1+9=10
10=8+2
10=7+3

Include missing number problems

5+ ?=10
?+3=10

10+7=17
9+7=16
12+7=19

Include missing number
questions:

8=?+3
5+?7=8
12+ ?=18

Emphasis should be on the
language ‘1 more than 5 is equal
to6.” 2 morethan5is7.” ‘8 is 3
more than 5.



Represent | Children to use knowledge of number bonds Use number lines to add.
and use to add two numbers together

number
bonds
and
related
subtractio
n facts
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74+5= if1am at seven, how
many more do | need to make 10?
How many more do | add on
now?



Objective

Adding 3
one digit
numbers

Adding a
2 digit
number
and ones

Concrete

Using tens frames and numicon to help see
the patterns to number bonds/near number

bonds

0@
|o|o m 7+6+3=16
OIoI0I0I0]  [CIOI000 ./
Q O e
—I_I‘ololo 10

Children to use 10’s frames to make
connections of 10’s and ones.

©,0/0,0/6
0000

h7+s=22

Use ten frame to
make ‘magic ten

Children explore the pattern.
17+45=22
27+5=32

Year 2 Addition
Pictorial

Children to use picture representations to add 3 digits.

75y L s 558
s s I}ﬁ"

Py
grass = 9%

Children can use pictorial representations of number
lines/ objects to add

I I NN N N
— Tt T T T T 1
35 36 37 38 39 4O 1 42 43 4k 45 46 47 48 49 S0

+2 +3

C Y N

38 40 43

Children can use
number bonds to help them bridge 10’s

Abstract

Children to use part whole models to make
connections to number bonds to help add.

74+6+3=16

I like finding 10
&

- 44246 =12
e N

Q+4=14

Children to use their knowledge of related facts
to help support adding 2 and 1 digit numbers

together

Explore related facts
IT+5=33

3+17=322

22—17=%

11—5=17



\W \ ]/ i T g
\\W Y : ,gé:‘ 1 ]I‘ . i [
Y

- 28 !

ol ,ljl

! % A Ul
20 + 8 =28 “1‘ .i? r‘;’r%;»'
ol

2 (22(25(24 |25 | 26|27 |28 | 29|30

51|32|33 |34 35|36 37 |38)| 39 (40

41| 42 | 43)| 44 | 45 | 46 [ 47 | 48 |49 |50

61|62 (63|64 |65 |66 (6768 69|70
M| 72|73 74|75 (76|77 |78 79|80
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Adding a Numicon, base 10 and counters can be used to | Number lines can be used as pictorial representations of | Using place value understanding children can

2 digit visually represent the numbers to the children | adding multiples of 10. add muliples of 10 and solve missing number
number and they can see the ones do not change. problems

and

multiples 28 + 30 =58 27+10= 37

28 38 48 58 b

of 10 // fiﬁi& 2742047

25+10:=35
Explore that the ones digit does not change



Adding 2
digit
numbers

Counters, bead strings, base 10 and numicon
can be used to add 2 digit numbers. Explore
not crossing 10 and crossing 10 to work on

children’s place value knowledge of
regrouping.

43 + 21
oew | =
Tens Ones

Children to use pictures and number lines to explore
adding to represent 10’s and 1’s

48 + 36 = 84

‘Put the biggest number first (48), and then partition the smaller number (36 = 30 + 6)

and counton: 48 + 30 + 6.’

+10 +10 +10

ﬁ fi 7§ +# +1 #1 +1 o+ #

48 58 68 78 79 80 81 82 83 84

Use in conjunction with a 100 square to show jumps of tens and ones.

If children are confident, use more efficient jumps...

+30
+2 +4

&7 S exgs

48 78 80 84

Use in conjunction with a 100 square to show jumps of tens and ones/units.

Also use the partitioning metheod to add two two-digit numbers:

43 + 25=68
/ -\ [\

/ \ / \

40 3 20 5

Children to use partitioning to help them break
down problems into manageable chunks and to
prepare them for formal addition in Year 3.
Secure place value knowledge is a must.

/—\ /q_,‘
7 tens + 2 tens = tens +
71+ 23
1 one + 3 ones = ones =
Porhnomr.g.
25« 42
WY Moy
20 4 40 = 8D

¢ 7 *12

60+ 12«02

Recording addition in columns supports
place value and prepares for formal
written methods with larger numbers
Toward the end of the year, children move
1o more formal recording using
partitioning method
0+ 7
30+ S5
0+ 12






Year 3 Addition

Objective | Concrete Pictorial Abstract
Add Base 10 and counters can be used to show Pictoral representations of counters, base 10 can be Introduce expanded method to ensure children
numbers addition of 3 digits. used as well as pictures. are secure with the place value.
ofupto3 Children can also use methods from Year 2 to secure Once secure, introduce column addition with
digits 100s 10s 1s understanding including efficient use of a number line. no crossing 10's.
(Not
crossing s - . . ;
] Initially use calculations where it has not been necessary to bridge across the tens or
10’s/100’s) ] a hundreds:
[ ]
63+32=95 ‘Partition thg numbers into tens
= 100s | 10s | 1s H{T|oO 60+3 e T
+ 30+2 ones/uni_ts logel_her. )
. . @@@ . . . 1".';. 3 90 +5=95 Recombine to give the answer.
Then...
®® o T 5] ™
Q Add the least significant digits
. @ . . . 5 8 5 (3+2) (units) together first and then the
. . +* 90 (60 + 30) ;t:::;: &r:{:::tion for the formal
()0 55 -
+50 +6
& HlT|o
165 215 221
2 4L
Further develop the partitioning method with calculations that bridge 100:
+
85+37=80+5+30+7 4 3
80 +30=110 6 7
5+7=12
110+ 12 =122
85+ 37 =122
The partitioning method can also be used with three-digit numbers. H T D
- - Children can
2 H H problem solve
and find the
+ | 0O 4|7 o
missing numbers.
2,9 8




Add Use base 10 and counters to show the children = Use pictorial representations of the base 10/ counters to = Formal method of expanded addition to be

"“Tbgrs of ' place value and regrouping show addition using regoruping. taught first to ensure the children understand
::’gitz e This can also demonstrate the expanded written form by | the place value of each digit. Once children are
(Crossing - = adding H, Tand O’s. confident then children can move onto formal
10’s and = column method with carrying.
100’s) : w
' 466 i | = -
. o il | » 20 5
: 82 LU UL 40 8
115 245 . ] - -~
548 i EWEI" 60 + 13 =73
1 A E 1 v
d A& ]
Hundreds Ones -
©0o 0000 265
o Hundreds Tens Ones
T 265 + 164
© / 0000 .. ""I I + 164 E
7 e feen 429
ot W e

./



Year 4 Addition

Objective @ Concrete Pictorial Abstract
Add Counters and Base 10 to be used to show the Pictorial representations can be shown and worked Children to use a formal written method to
numbers | children how to exchange and cross 10’s/100’s | through to secure children’s place value understanding add. Children can use expanded method (See
ofupto4 of exchanging with larger numbers. Empty number lines | Year 3) before this final step to ensure they are
[ e | o [ ] Sy o el e st s
Exchanging/ ) Q00 L‘:}C}Q{“ 00 . 176 + 147 = 323
crossing 10’s 000 000
176

Tha 1/ b + 14 7
N/B Children [T Q 3O0 (@] Hundreds Tens Ones T3 746
will need to / / 0000 $ 110 70 + 40
recap steps "lII II | ( )
from Year 3 [} () 200 (100 + 100)
to add 323
without . I
crossing 10’s
to ensure
method is Add &-digit numbers
correctly
followed. No exchange

5162
Starting with the ones, add
+3427 each column in turn.
8589

One exchange

Starting with the ones, add each
column in turn. When adding
+3497 g tens + 9 tens = 15 tens
8659 =1 hundred + 5 tens
! Place 1 hundred under the hundreds
answer and 5 tens in the answer.

5162

Multiple exchanges

5864 Starting with the ones, add each
+3497 column in turn. Exchange tens,

9361 hundreds and/ or thousands as
11 required.




Who has got each question correct? Tick your answer.

Mr Rose earns £124 on Monday. @) Nijah H T|o Soont H T|O
He earns £138 on Tuesday. 41415 11415
. +/3 48 +/3 48
How much does he earn in total? £262 CIRREY 7Tal3
1
Hundreds Tens - H T 0O
b) Nijah Scott
JE— e " Th H| T O Th H T O
[mensnnanns] [ —— H 1 3 8 4 8|2 4.8 |26
FFEEEEE in e | + 1,78 + 17/8
! ! 6 6|06 5/0[0f4
[ssnnssannn) :. 7] : + 1 2 4 1 1 1 111
| jee
2 6 2
2 6 2 T
[samsnnamnn)
Adﬂ! Use place value counters to add 2 decimals. Children can use pictures of money to recognise the Children are to use formal written method to
de_:;‘";als place value and decimal notation of money. Bar models  add decimals, ensuring that they know that the
Wi q a . .
decimal are also useful in showing a whole amount. decimal point does not move.

places,

including 080

money

3.65
£3+f1=£4 + 24‘]

50p 4 23p = 73p ——
0.06

1

—

00
O.

Money can also be used to show practical
application to real life.




365

2.41

365

241




Year 5/6 Addition

Objective | Concrete Pictorial Abstract
add whole Bar models/part wholes can be used to pictorially At this stage, children should be encouraged to
numbers with . . .
morethana | Place value counters can be used to improve represent the numbers alongside the abstract/concrete | work in the abstract but the concrete and
digits, understanding of place value and crossing methods. pictorial methods can be shown alongside to
L’;?L”:f'gfmal tens/hundreds etc. ensure children are confident with place value
written ? and the concepts of addition.
methods A
(columnar HTh TTh
addition and 104,328 61731
subtraction) @

104,328 104|328

?
+ 6 1 7 3 1
61,731
1 6 6 0 5 9
1
104,328

Add Wiﬂ_\ up  Use double sided counters and place value Bar models and part wholes can be used to support the Ensure children have experience of adding
to3decimal ' o nters to help support the children. abstract to help give problems context. decimal places. This includes putting it into

| .
e context when adding money and other

measures.



Cl0[0,

Hundredths

3.65

241

3.65

241

3.65
+ 2.4

0.06

Here is an irregular quadrilateral.

The perimeter of the shape is 39.2 cm. 6.58 cm

- F)
Find the unknown length. \
79 mm

18.2 cm

Annie buys a book and pays with a £20 note.
She receives £6.55 change.

Then, Annie goes to the bakery and buys bread
with a £5 note. She receives £3.30 change.

What is the total cost of the book and the bread?




SUBTRACTION

Year 1 Subtraction

A
-9 —
(4;' 5 | 6 |;7> 8 (9|10

AL (-3=2)

e~—~—Trrrrrrrraeerrereerer
b 1 1 «a T 5§ %

Objective = Concrete Pictorial Abstract
Subtract 1 | Use part wholes, cubes, numicon, bead Use pictures, bar models and number tracks to show Children can use number lines as a formal
and 2 strings and 10’s frames to subtract children subtraction by counting back. method. Also use mental skills to solve
digit can physically remove items to show subtraction within 20.
numbers  subtraction and counting back.
from up 7
t0120. 1 6-2=4
e000/0 P000e . _ . o
s (00000 [@@0®8 |7 6= T/ eded
within 10 000e | g 2 s 9-5=4
and once ]| \J ' I T
children are o) 3 ‘Put your finger on number nine. Count back five.’
secure &
move to -
o PIIFINN
Counting
o000 0
'-1}\"?- 6=8

"\_‘Q"_"J 2 -2 — 4

91 2 3 % 5 &7 8B F WTNRTETHRERETER D




I

Finding Use part wholes, numicon, counters and Bar models show how to count the difference Use missing number sentences to help model
the cubes to model counting the difference as a finding the difference
difference = way to subtract.

14 7- =4

14-6=8 use numicon the count the difference. 12_ =8

The difference between nine and eleven is two.




Make explicit links between addition and subtraction and use inverse when children are confident with basic skills to check answers.



Year 2 Subtraction

Objective = Concrete Pictorial Abstract
Subtractin | Use base 10, 10’s frames, numicon and Use bar models and pictures to help understand Children can use empty number lines to subtract. Children
g 1 digit counters to subtract single digits. subtraction can also use mental methods to subtract.
from 2 7+5=12
digit Tens | Ones 12 D_5=7 37-1=36
12-7=5 —
37-2=35
0
0 37-3 =34
m
[j[j o Rosie has 15 cakes. K/’_\(fﬁ\f\
o0 | | I I l |
(- NC - NC N & & a ! 1
33 34 35 36 37 38
& &b &b &b I N &
18 - 6 = D Counting back using an empty number line within 100, in ones...
34-6=28
O O O O O Her friends eat 6 cakes. -1 41 1 4 4 4
O O O O O How many cakes does Rosie have left? NMW
28 29 30 31 32 33 34
54-6=
87-9=
Subtractin = Use numicon, place value counters and Use pictorial representations of taking away groups Use empty number lines to take away.
gin 10’s base 10 to model that the ones do not of 10 to show that the ones don’t change.

change.
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Once children are secure with place value introduce
mental strategies to solve subtracting in muliples of 10.

58-30=28

28 38 48 58
Use in conjunction with a 100 square to show jumps of tens.

45-20=
98-40=

Subtractin
g using
partitioni
ng

Children can use base 10, bead strings
and counters to show counting back.

Tens Ones

1}i7ER

v x ¥
APy

Use pictorial representations to show partioning
and counting back.
i i A il && i M
fith Aty Y494
NI o
1 65-28=37

Tens

900 00000
“>gggee

Children to use number line to help support subtraction.
Subtraction, using partitioning, on an empty number line:

76 -45=31

1 -1 1 1 1 10

10 <10 -10
6 56 66 76

Use in conjunction with a 100 square to show jumps of tens and ones.

31 3233 34 35 36 4

Once children are confident- use more efficient jumps.
76 -45=31

76 -40-5=31

Use in conjunction with a 100 square to show jumps of tens and ones.

65-29=
71-37=




Year 3 Subtraction
Objective @ Concrete Pictorial Abstract

Subtract Start with no exchanging and borrowing so the | Use number lines to show counting back in small Children are to start with expanded form so

upto3 children are secure on what it means to manageable jumps. they understand the value of the digits. Once
dlglts subtract. 126 — 45 = 81 masteref:l move onto the more formal column
using a Not crﬂssing 10s subtraction.
formal _ @ -
e _AAANASD e PR
“wo v 7 " 2 8
81 86 96 106 116 126 20+ 4 5 g 2
Use a 200 grid to support counting back in tens and bridging 100 20+ 3 =& 5

Not crossing

Children are to be introduced to the formal
&79 — 351 = 328
4135 ‘ 435 subtraction method without borrowing to
i begin with. Once secure children can then
273 ? 273 Co, " move onto borrowing. (Start with smaller

numbers to master the technique)

78
23
295

§§§ 5 73-27=46

-
W

Use base 10 and counters to show methods
and borrowing/exchanging.

-h-r.\"l'-l‘"
DI~ W




Hundreds Tens Ones
|
Hundreds Tens Ones
OPP® 000 (0009

235-127 =108

N
~ na

=
o
o




Year 4 Subtraction

Objective

Concrete

3476
2732 | 744
3476 - T44 = 2732 can be checked using
2732 + Thh = 3476

This part whole shows the inverse

calculations using these three numbers.

@ 2688
2688 + 1549 = 4237

1549 + 2688 = 4237
4237 - 2668 = 1549

4237 - 1549 = 2688

Pictorial Abstract
Subtract Base 10 and place value counters can be used | Bar models and number lines can be used to subtract. Recap over the previous methods in Year 3 to
upto4 to subtract by taking away the objects to ensure the children are secure.
digits model the number getting smaller and 3 80 300 2000 Work through the methods below to ensure
using a understanding the value of each amount. e~ T children are confident at each stage.
formal 617 3620 300 4000 5000
Thousands | Hundreds Tens Ones s s
method e Subtract 4-digit numbers
O =l ([ 4,357
o I Lrx | No exchange
... 2,?35 ? 5789 Starting with the ones, subtract
..- - 3421 each column in turn.
. 2368
4,997 One exchange
i Tens — 61 Starting with the ones, subtract each
@Q” [=]=1=) 1;;' DD |3gg¢ 2,/35 * o - 5749 column in turn. When subtracting &4
/ ' - 3471 tens -7 tens, exchange 1 hundred to
ildren can use the inverse to check answers once they 2278 make:
gg¢ Child the i to check th
7 @ are secure with the method. 14 tens - 7 tens = 7 tens
Using Inverse

Multiple exchanges

6131 Starting with the ones, subtract
5742 .
each column in turn. Exchange
- 3476 tens, hundreds and/ or thousands
2266 as required.




Subtract Children can use place value counters to first
decimals create the amounts to check place value
with up to | understanding and then counters can be

2 decimal | ‘taken away’ to model subtraction and the

places number getting smaller.
Children to be encourgaed to use
counters to represent numbers and

take counters away to subtract.

including
money

Pown Vortre

. —

A

Pictures, bar models and part wholes can be used to
model subtraction of decimals.

Ones

Tenths I Hundredths

N

543
)

2.7

2.7

Use column subtraction methods to model
subtraction ensuring the place value of the
digits are correctly placed.

4 1

543
—2.7

273



Objective

Subtract
with at
least 4
digits

Concrete

Children can use place value counters in order
to solve subtraction problems to show that
the counters can be visually taken away.

HTh Th H il

TTh
oZ |©22|ess000(0000
a @%g &oooooo
1alalt §gg ©0

To increase children’s flexibly and fluency with
number the concrete can be taught in line
with the abstract for children to make clear
connections.

56,490 — 35,491 = 20,999

m ] w [ o [ e

o0 P2 00 00 00

2 099 00 00 00

g 29000 0000

88608

h| Th
D e |88 |22
5|8 A 2|0 |88 2
—/3|/5]|4|9]|1 %%
2099 9

Year 5/6 Subtraction
Pictorial Abstract

Bar models and part whole models can be used to | Children are to use column subtraction to solve
visually show the subtraction is part of the whole problems. Knowledge of place value is essential.
amount.
Pictures of place value counters can also be used

. 3 1
where children can cross out the subtracted 2 | 9 / 3 8|2
amounts.

23,000 1 1 1 8 8 1
12,365 4,017 Once children are secure they will be able to solve
problems using cross curricular links and inverse to
294 382 check answers.
1 ) Mr Hall has written these subtractions on the board.
45541 - 25865 68,945 — 34 758
182,501 ?
Rosie's workings Whitney's workings
25865 6 89 45
294382 - 4 55 4 1 - 34758
20324 3 421 3
182,501 —r . , : .
2 Explain the mistokes that Rosie and Whitney have made.

294,382 | KIS - %
-3¢0
9 3

llqk5
8 O ky
39

L



Solve Children can use place value counters to take Pictures of counters being ‘crossed out’ to show Use formal column subtraction to ensure

increasingl | away amounts to secure understanding of the @ subtraction can be used to model subtraction. understanding of place value and decimal point.
y complex | place value of each digit. Abstract can be used in conjunction with pictorial
pr‘oblems to make connections. 15-3.12= 11.88 14.99 -3.11 =
Wlth Ones L ] Hundredths 3.18 - 1.6 = 1.58 R
numbers N 1 8% %o 1 4.9 9
e 0000 000 T
P O — 3.1 2 — 3.1 1
3 decimal | Ltef O 1 1.8 8 1 1.8 8
places 1.5 8
Constant difference
tenths hundredths : :
0 [0000 0000 311 1499
0000 | 0000
200
1 5 8

4 1

543
~2.7

273



Multiplication

Year 1 Multiplication

Objective = Concrete Pictorial Abstract
Doubling = Numicom, 10’s frames and counters to be Pictures to be used to demonstrate doubles. Number sentences to be used to show doubles
used to show doubles. are repeated addition.

R

Double 1 is 7 + 7 —

E O O Double 3 6+6

Double 6 7+7

+

Double 2 is

Double 10 3+3

“ ) 10+10

Double 6 is

3
:




I have doubled the
number of strawberries.

Do you agree with Mo?

double 3 is 6

Counting | Children can use 10’s frames, bead strings, Use pictures to demonstrate counting in multiples. Number tracks and number lines are used to

in numicon, money to count in multiples of 2, 5 show understanding of counting up and down

multiplies | and 10. . in multiples. Once secure children will be able
Circle 14 socks.

of2,5 % “ to solve problems.
and 10 u

I} (olz2fa] | | | |
L8 W [ew] [ [o] [ |

+2 +2 +2 +2 +2 +2 +2
Y Y Y Y Y Y
B W R Yy
© ©\/O© 0\/O 0\/O O
O O @] O How far can you count up in 2s?
© Q © 9 © O e O Work with a partner.

Can you count up to 50 together?

Mow try counting down in 2s from 50



032 1@ 3 1@ 5 @] 7 |®] ¢ |@
o0 o0 @e 11@13%15%1?19@
00 00 OO0 0 |(:C)|:(D|xs|7(@]2E
00 ©0 9@ i 31 @) 33 (32| 35 (G2 37 (@3] 39 (@0
. g\ a1 (@) 23 [ad | 45 Kad | 47 [ | 20 (&D
O@ 2% 2% g|g I am going to count
é ‘ 0 0 0 ‘ o 0| 5 10b¥5552!0, 25
Q0 OO OO 00 @@ P
oo 00| 0o o6 66 :
H ducks?
o0 o0 oo o0 o0 . R
o0 ©ee @@ i‘i 9o : 0 P e (4 alele

U] loejoe

NAEARE
o) ]

Repeated
addition

Use numicon, bead strings and counters to
show repeated addition. Use abstract
alongside to show the links.

Counters, number lines and pictures can be used to
show repeated addition.

Use number sentences to show repeated
addition

5+5+5+5=20




e
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Using Counters and real life objects to show arrays Use pictures to demonstrate arrays for children to Children can draw arrays to solve problems
arrays count. given.

gx5=15

00000

54+45454+5=20
CY YT Y B
Q000@® 4x5=20
0000® 5x4=20

- =




How many peppers are there?

What problem does this array represent?

2x%x6 3x6

3x4 4+3




Objective

Concrete

Year 2 Multiplication
Pictorial

Abstract

Counting
in
multiples
of
2,3,4,5,10

Counting
in
multiples
should be
taught
independ
ently.

Use numicon, money, bead strings, counters
etc to show multiples of different amounts.

Use various pictorial representations to count in

multiples.

©
PO
@@@é@

1

©
SO0 ©

3 5

n

\B)

21 @) 23
@
@

13 15

©
2522 27

@

(2

29
39
49

3 33
41 43

35 37
45 47

°_
n

3
w1
o
-o'_
-
B
e
B
o+
-3
d+
-]
R
s_

10
1 [@) 13 ] 1a]15 @] 17| 1.]10 @

21 22]23 @[ 25 | 26 | 27 | @] 28 [ 30

31 G| 33 | 34 35 |G| 37 | 38 | 39 {@9

41 | 42 43@45 46 4? 49 | 50

a) Match the picture to the times-table fact.

BORRE = A B8

0 5 1015

3 x5 2x5 1x5 5x5

=12x2 5x5=

2 x =2 =9 x5

A sandwich costs £2 and a box of crayons
costs £5

Jack buys 5 sandwiches and 3 boxes of crayons.

How much does he spend in total?

One bag holds 5 apples.
How many apples do 4 bags hold?




HEREEEs

Write a multiplication fact to match the bar m

a)

40
10 10 10 10

b)

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

Multiplica
tion is
communit
ive

Use counters to show communitive law.

Use pictures of arrays to show the relationship of the
numbers.

Number sentences and problems.




Write two multiplications for this array.

Write two additions and two multiplications for

the array.

Rows

Circle each row of sweets.

2@t 0@ VO PP
19t 1Ot VO PO
1@t VOt V@0 0@

How many rows are there?

There are

rows.

suwnjo)

2 x 10 =
=7x10
Multiplication Array 1
Li i b L0 0.0
3x8 Y

How much money does Ron have?

OO

Complete the multiplication.

Write <, > or = to compare the calculations.

7x5 Q 5x8
6x5 O 4x5+2x5
2x5 O 3x5-1x5
12 x 2 O 2x 12




How many pears are there?

+ + =
x —3
There are pears.

Using the | Use real life arrays and counters to find the Use pictures of arrays to help children understand the Children are to create fact families and solve
Inverse inverse. Use abstract alongside the abstract | relationship between multiplication and division. problems using both multiplication and division
(should to show fact families and relationships to show the relationships between the
be taught | between multiplication and division. Complete a fact family for the array. numerals within the number sentences.
alongside
division) O . .. “-‘. O . Rosie has these number cards.

00000060000 2| [0l [20
00000000600

.' .'.'“ ‘. ‘ Complete the number sentences using only
0“"‘.‘.“ ‘ these numbers.

Write two division and two multiplication x -
facts to match this array.

Are there any other ways to complete
the sentences?




Match the model to the correct calculation.

o0\ /eeo

8T2=4
4 x 10 = 40
30=5x6

g&88

x 3 =30

55 =5 x

12 + =2
+12 =10
5= T4

Complete this bar model to match the

calculation.

35+5=7




Year 3 Multiplication

Objective | Concrete Pictorial Abstract
Before Use place value counters, counters and base | Visually show multiplication. Use grid method to understand place value of each
starting 10 to visually show multiplication. of the digits.
on grid . 0 T e g Start with multiplying by one digit num-
method, - bers and showing the ciear addition
use arrays | |* alongside the grid.
and TOx0
number
lines to 1333 =5%
ensure

; x|t o s
children 33 Oll .
are Bar mode! are used to explore miasing numbers
secure
with the ) : [: Children to add up each column to find the answer.
idea of : 4x =20

Fhandredy Ten Dnes

repeated

Y 1 - : Grid Method (teen number multiplied by a one- digit number):
addition. 0000000
, 13x8=104
Multiplica

tiOI:I 2 by ©@© 0“0

1 digit. @@@ :0“0

- | o | 0000
Q0.7

X 10 3

8 80 24 80 + 24 = 104

‘Partition 13 into 10 + 3 then multiply each number by 8. Add the partial products (80
and 24) together.’

ﬁ

—

weee

%++ 22 x4 =288
jaeun

34x5




Multiplica
tion of 2
by 1 digit

Expanded
Form

Multiplica
tion of 2
by 1 digit

Short
Multiplica
tion

See above for concrete examples of showing

multiplication.

Models can be used alongside the
calculations to show connections between
the concrete and abstract.

Calculation

See above for concrete examples of showing

multiplication.

Models can be used alongside the
calculations to show connections between
the concrete and abstract.

Calculation

See above for pictorial representations of

multiplication

Models can be used alongside the calculations to
show connections between the pictorial and

abstract.

Calculation

See above for pictorial representations of

multiplication

Models can be used alongside the calculations to
show connections between the pictorial and

abstract.

Caleulation

Use expanded method to undersrad

13x8=104
10+3
x—gzz 3x8 Include an addition symbol when
+ 80 ((1OXX )8) adding partial products.
104
H T o]
3 4
» i
2 0 (5x4)

I 1 5 0 (5x%x30)

Once children are secure with the expanded form,
children to move onto the short column method of
multiplication.

H T O
34
b 5
1 7 0

1 2

Formal short multiplication:

Ensure that the digit ‘carried over is

13 written under the line in the correct
X & column.

104

—_— Use the language of place value to ensure

understanding.



Year 4 Multiplication

Objective = Concrete Pictorial Abstract
Multiply 2 | Use counters and base 10 to show Use pictorial methods to show multiplication. Use grid method as in Year 3 to ensure
and 3 multiplication. @ e i S understanding of place value within multiplication.
digit T = < E tx126 Once ready children to move onto expanded
numbers method.
by1dige | | @@ [QOOO
00 OOOY HTO X0
(Recap ©0 10000 | 35385 =635
wd | ©O [O00OI!
metno ° ’ OO i sl o 0 ! |
J R, P ) R
from Year S|S oo 5§ O] zs_]
3)
=3 Children to add h column to find the answer.
Expanded . . == aenee i b .
method . . % ] 36 X 4 - 144
2R = _ _ 30 +6
. T _ Models can be used alongside the calculations to X 4
[ 245 x 4 =980 show connections between the pictorial and ? ~
abstract. (4x6=24)
+120 (4x30=120)
Models can be used alongside the 144
calculations to show connections between
the concrete and abstract. S R
127 x 6 = 762
Model | Caleulation
127
X 6
42 (6x7)
+120 (6x20)

600 (6x100)
762




Column/
Short
multiplicat
ion

Children can continue to be supported by
place value counters at the stage of multipli-
cation. This initlally done where there is no
regrouping. 321x2 =642

I x| Risim-
portant at

v | thisstage

|| [ | oo

2o | dlways

| 7=
s5| the ones

‘ I I “1 | fest

Models can be used alongside the
calculations to show connections between
the concrete and abstract.

Madel | Calculation

Bar models can be used to model repeated
addition.

Bar modelling and number lines can support
learners when solving problems with multiplica-
tion alongside the formal written methods.

Models can be used alongside the calculations to
show connections between the pictorial and
abstract.

Recap over expanded method and move onto short
multiplication.

Children should be secure on short multiplication
method.

| 2 & 3 § =
| 2 &
i 5
20 b9
I 00 (9
S 0 ( bears)
b 20
| 24 xS =
I 2 ‘f- This may lead
x_l_-____s to a compact
6'20 method.
H T (9]
2 4 5
» 4




Year 5/6 Multiplication

Objective = Concrete Pictorial Abstract

4 digit Use base 10 and place value counters to show Short multiplication method to be used.
muItLph;a understanding of place value when multiplying. Complete the sentences to describe the multiplication.

tion by

digit Thowmands Hunceeds Ters g

© g893°0 999 oo oo o 1000 1,826 X 3 =5,478
oo 999

(Repeat () 0O¢ g: gg 8 :::

steps /PP
from Year o // o o OO There are|:|ones altogether. Th H T 9]
4) ° e O There are I:l tens altogether. 1 8 2 6
There are I:I hundreds altogether.
There are I:l thousands altogether. % 3
2,213x3= I:l 5 4 7 8
2 1
Models can be used alongside the calculations
to show connections between the pictorial and
abstract.
Model | Calculation
Multiply2  Use base 10 and place value counters to show Use pictorial representations of the Children to use long multiplication method.
by 2 digit understanding of place value when multiplying. = multiplications to help understanding of place
numbers value.
Long
multiplicat

ion



0000
0000
0000
0000

O
O
O

Q00 00

Manipulatives may still be used with the
corresponding long multiplication
medelled alongside

Calculation

30

E...E :
8 CTTTTITTTY (TTTITTTTT) (TITTIree™) | o

8 OTTI OOy OOy (X
8 OOy Mooy oo | .

Pictures can be used alongside the calculations

X [ 20 | 2
30 |600| 60
1| 20 2

Models can be used alongside the calculations
to show connections between the pictorial and
abstract.

24 x 6 on the first row.

(6 x 4 = 24, carrying the
2 for the 20, then 6 x
2)

>
-
o+

re
Sl 4
o

24 x 10 on the second
row. Show multiplying
by 10 by putting zero
in the units first.

3

| 23
x LIS
7 O I 2Mx«s)
| 234 (02 « 10)
| 9,744
] 23 L
x L1l
FLO I n2Mas
! :‘_3 !L O ozsexm
19,744
H T 9]
2 2
X 3 1
2 2
B 6 0
5] 8 2

3 digits by
2 digits

Use base 10 and place value counters to show
understanding of place value when multiplying.

Pictures can be used alongside the calculations

Long multiplication method to be used.




4 by 2 digit
multiplicat
ion

©0

©0
©O
©e

0000
0000
0000

X 200 30 4
30 6,000 | 900 120
2 400 60 8

0000 O
© 000 0O
0000 0

© 0 OO0
©0 000000

Manipulatives may still ba used with tha
comresponding long multiplication
modelled alongside

@0 000

Mode| Calcul ation

Use base 10 and place value counters to show

understanding of place value when multiplying.

See above

You may use place value counters to help.

1,000 200 30 4

20

3

Models can be used alongside the calculations
to show connections between the pictorial and
abstract.

Models can be used alongside the calculations
to show connections between the pictorial and
abstract.

Maodel Calculation

234x32=7,488

2 3 4
x 3 | 2

—
~J
—
o
ra
@ | o | o

Long multiplication method to be used.

2,739 x 28 = 76,692




2 7 3
x 2
2 1 9 1

1

Rosie is calculating 2,541 x 42
Here is Rosie’s working.

a) Resie has made two mistakes. What are they?

b) What is the correct answer?




Year 6 Multiplication

Objective = Concrete Pictorial Abstract
Same
objectives
as Year 5
Multiply Use place value counters to show place of each = Use pictorial representations and children can Use formal method to solve problems.
decimals  number. draw the problems. ~ ——
‘575013
32x3 ~ ~
X \\|4i
000 OO Tens tenths 4
000 {00 80000 | 7 L
SER 420 .0
000 {00 9o JNy
< 21 2
17 2
0000 (00000 T
Q000 00000 x 3
(@) 0.0 6
2:1. 0
9:0|0
1114116
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Year 1 Division
Objective | Concrete Pictorial Abstract

Children to use resources in order to share. Children use pictures or shapes to share quantities = Link to fractions
Division Can be used in conjunctions with fractions. _
% ofl1l2=6

as sharing
(linked @ $ @@ Y4 of 8=2
rr"at;ions Quartering $$ @ @

% 1/4)

s

8+2=4

Halving




Year 2 Division

Objective = Concrete Pictorial Abstract

Division Use counters, numicon and bead strings Use pictures to represent division as grouping and to help solve Problems written as number sentences
as to group/share objects. problems. and word problems should be used.
grouping Links with fractions of amounts

(Link to ==

f’fa‘-'t'°“5 Quartering Divide 30 into 5 groups.

o

amounts)

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

0 0\/O O0\/O O0\/O O
@) 0 0 @)
0 o/\0 O/\0 O/\O O

00000
00000 L5=
00000

\ ) B

Bar models help children to see parts of a whole amount when
sharing.

20

How many are in each
group?

20:4=5

% of 24=
% of 16=




Arrays to
support
division-
Links
made
with
multiplica
tion

Children can make arrays with counters,
objects to help support their
understanding of the links between
multiplication and division.

Using arrays to support division

How many groups of 3?
How many groups of 5?
15 shared between 3 people is...?
15 shared between 5 people is...?

15 divided by 5 = 3
15 divided by 3= 5



Objective

Division 2
digit by
one digit
NO
REMAINDER
S

Concrete Pictorial

Use part wholes and bar models to demonstrate
understanding of division steps.

20+-4=5

Use counters, cubes, objects to share
into equal groups.

When using base 10 and place value

tokens exchanging will need to be i
Shared into 4 equal towers

addressed.
[unsssssnns Msssssnnnns) [ N | i
ETTITIITTD Frreyeeern em There are 5 cubes in
EELLLLL % % each tower.
Ca—
jasnssnnmnn) 'L L] .
Grouped into towers of 4
— —_— There are 5 towers
of 4 cubes.
jssnssnnnnn) aEEn
52
Q00 000000
OO 000000 A
T T oms ]
000 22|27

00 00

Abstract

More formally recorded methods can
be introduced such as an empty
number line counting forward or back
in ‘jumps’

‘How many threes in 247"

0 3 6 9 12 15 18 21 24

‘How many groups of three in 247’
Once the children have mastered this
method they can move onto short
division if they are confident with their
times tables knowledge.

24 +3=8
This can also be recorded as...
8
3 ) 24

‘Twenty four divided by three equals eight.’

‘How many threes are there in twenty four?'



Objective = Concrete

Division 2 | Use counters, cubes, objects to share into

by one equal groups.

digit When using base 10 and place value tokens
No exchanging will need to be addressed.
remainde

N QOO QOO000
OO

00000
[ —

000
000
Q00
OO0

OO0 0f

Division 2 = Use counters, cubes, objects to share into
digitby1  equal groups.

digit with
remainde When using base 10 and place value tokens
rs exchanging will need to be addressed.

Year 4 Division
Pictorial Abstract

Use part wholes and bar models to demonstrate Use short division to solve

understanding of division steps. problems

Times table and corresponding division facts will be essential

to complete these methods. [ 52 e 4 — 13

Short division

98 + 7 becomes

1 4
2
7 9 8
Answer: 14

=4

10 3
10+3=13

Use part wholes and bar models to demonstrate Use short division to solve the

understanding of division steps. problems.

 53+4=13n




QOO 0000000

ele 000000
I I
O 000
O 000 |
O 000
O 00O
==
C—

53

15113

13

13

432 + 5 becomes

Answer: 86 remainder 2

Dividing 3
digits by 1
digit

Place value counters and base 10 can be used
to share into equal groups.

BRIVY 5000
Hundreds Tens

0 O
0 O
0 O
e O

Part whole models and bar models can be used to

demonstrate division.

Short division should be used
to solve these problems.

3B+4= 9

3+4= q.r ?

0 + 4 = |




844

397

r1



Objective = Concrete

Division 2 | Use counters, cubes, objects to share into

by one equal groups.

digit When using base 10 and place value tokens
No exchanging will need to be addressed.
remainde

° QOO QOO000

_ 00 000000

METHOD ooo
000
GO0
OO0

OO0 0f

Division 2 = Use counters, cubes, objects to share into
digitby1  equal groups.

digit with
remainde When using base 10 and place value tokens
rs exchanging will need to be addressed.

Year 5 Division
Pictorial Abstract

Use part wholes and bar models to demonstrate Use short division to solve

understanding of division steps. problems

Times table and corresponding division facts will be essential

to complete these methods. [ 52 e 4 — 13

Short division

98 + 7 becomes

1 4
2
7 9 8
Answer: 14

=4

10 3
10+3=13

Use part wholes and bar models to demonstrate Use short division to solve the

understanding of division steps. problems.

 53+4=13n




RECAP

QOO 0000000

ON YR4 OO0 0 00000
METHOD Tens I o 53 b
%) 000 A 432 + 5 becomes
© 000 s 6 r2
& 000 13113113113 3
(@) 000 5 4 3 2
Answer: 86 remainder 2
[nssnsssss Msssassnnna] L B8]
e
T L o
O [ TR ]
O L B |
[s2sennnnns] aEaB
T L B § -]
Dividing 3 = Place value counters and base 10 can be used = Part whole models and bar models can be used to Short division should be used
digits by 1 | to share into equal groups. demonstrate division. to solve these problems
digit .
10 100 W0 00 3bsd= Ul
RECAP OF AOOE 8
YR4 ‘H-H-"‘“-- 37+4= Q r ||
METHOD
g'ﬂg O . B+4=1 9,2
Qe O 0000 +a=| 903
gg 8 0000 el




r1
397

Divide 4
digit
numbers
by 1 digit
number

Concrete methods can be used alongside
abstract methods to ensure understanding

and fluency.

Allow children to draw the problems to gain mastery and

fluency within division.

p— 1
OO0 0 0 Of
OO0 O0 'Ii?_,.ll
"ﬁ_rjl
00

o |O
- S

8404 +4=|9 |(]

Books are available to buy in three different deals.

Deal A Deal B

£12.99 £38.16

Which is the best deal?

Deal C

£25.60

Use short division method to
solve problems and link with
pictorial and abstract to
provide context and
understanding.

Find the missing digits.

a)




Year 6 Division

Objective = Concrete Pictorial Abstract
Divide 4 Concrete methods can be used alongside Allow children to draw the problems to gain mastery and = Jse short division method to solve
digit abstract methods to ensure understanding fluency within division. problems and link with pictorial
numbers | and fluency. )
by 1 digit Th H T _- | ' and abstract to provide context
number slelB)e [O ::“I | 2 |1 O || andunderstanding.
o e - Il oolloo)| |leo| [LafeTeToT
OVER YR5 =I5 ©900 0® (C ,_rjl |
0—@9) [ov sanea=[2,10 4 26 6
—00 @€
©0—00 00 T
@ Books are available to buy in three different deals. .
'OO' |°°' Deal A Deal B Deal €
@]®) a) B
£12.99 £38.16 £25.60 1 | i |
2|2|u]|1]| |
o . Ly|B8|9|6 4 |
Which is the best deal? deat BB |
120 | 120 120 | 120 c=[ g0
| i3 | [ = | L= [ | L= | 1 i
Divide Use place value counters alongside the Use place value grids to help support understanding Use short division to solve
numbers | abstract to help secure understanding and alongside the abstract- children can draw the problem.
. problems
of upto4 | give context to the problems.
digits by 2

digits




a) B,532 ™ H T - 496 +11=45r1
CEIEE cE 2|1 0]
Th oo oo l00) afsfaloa
09 45r1
0 QJ' BA04 :4=(7 |0
o9 11 )49%
0 4 8 9
s | 7 73 Pz Vs
Long Use long division to solve these problems.

Division

(7335:15=489 |  (372+15=24r12

oy

432 +12=36 |

lo]4fe]o 1x15=15 o l2lale]n]2 1x15=15
T 12 x1=12 15|? 3 3 5 — I
— 12 x5=60 | - 1. 2|0|0 (=80 7.2 x 15 =
L1712 (kg 12%6=72 L l1]3]s SXBER T T el 5x15=75
B 712 E:;zgg - 113 5 xe 10x15=150 | | 10 % 15 — 150
0 12x7=108 ° 1]2

12x10=120




[372+15=24§ }

[ J =S

= 1 | NS =~ M
(ST o D L T I R A T [ -

432 +15=28-8




Glossary

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



