Maths in Hadlow Primary School

This policy outlines a model progression through written strategies for addition, subtraction, multiplication and diviisierwith the National Curriculum. Through the
policy, we aim to link kegnanipulatives and representations through concreate, pictorial and abstract methods. School wide policies, such asrhispesistency of
approach, enabling children to progress stage by stage through models and representations they recognisevioas fg&ching. By providing children with the
opportunity to work on different representations of the same mathematical idea allows for mastery of the concepts and. fluency

¢NHzS YIFadSNE FAYa (2 RS@OSt2L) I £t OKpadeRBIButHra possibla, khBdveh shauld bef accasgin $halFaie IgaRikgy 3 | G
Differentiation should primarily be through support, scaffolding and deepening, not through?té§kh 1S w2 &S al 6 Ka A& dzASR Ff 2y JaARE
learning.

As children move at the pace appropriate to them, teachers will be presenting strategies and equipment appropriate tf €hadreft S@St 2 F dzy RSNR G Y

expected that the majority of children in each class will be working aiepgeopriatef S@St a &4 aSi 2dzi Ay GKS bl A2yt [/ dzNNJ
520dz2rySy i Q

While this policy focuses on written calculations in mathematics, we recognise the importance of the mental strategiesaanfh&ts that form the basis of all
calcuhtions. Our number fluency andastering number documents work in conjunction with tteculation policy to ensure maximum impact for the children and ensure
mastery and fluency across all areas of maths.

Consistency in language is essential forijsuie 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, gamesanthactiviti
practical activities and through discussion they bagin to use the correct mathematical vocabulafjhe lessons are delivered in
O2ye2dzyOliA2y 6AUGUK GKS b/ 9¢aQa 9,C{ tSINYAYy3 YIISNAIfao®

The NCETM materials isfdumberblocksa preschool BBC television series aimed at introducing children to early nuiftietessonare 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 wanid yem.

EYFSt8tutory Guidance
Mathematics
Developing a strong grounding in number is essential so that all children develop the necessary building blocks to exeticatj. Children should be able to count confidently, develop a deep
understanding of the numbers to 10, the relationships beéw them and the patterns within those numbers. By providing frequent and varied opportunities to build and apply thisamttiiegs such as
using manipulatives, including small pebbles and tens frames for organising coutttifdren will develop a sire base of knowledge and vocabulary from which mastery of mathematics is built. |
addition, it is important that the curriculum includes rich opportunities for children to develop their spatial reasoisgaidss all areas of mathematics includshgpe, space and measures. It is importd

that children develop positive attitudes and interests in mathematics, look for patterns and relationships, spot conntionsS I 32 Q¥ Gt 1 G2 | Rdz Ga I vy
and not be afraid to makmistakes.
Children inReceptionw i | | be |l earning to.. ELG Number:
Count objects, actions and sounds. Have a deep understanding of number to 10, including the composition of each numb
Subitise.
Link the number symbol (numeral) with its cardinal number value. Subitise(recognise numbers without counting) up to 5.
Count beyond 10.
Compare numbers. Automatically recall (without reference to rhymes, counting or other aids) number bon

'YRSNEGFYR GKS W2y S Y2 N® bévieentenseyufive fuliliess. G K y Q NX up to 5 (including subtraction facts) and some number bonds to 10, including double f
Explore the composition of numbers to 10.
Automatically recall number bonds for numbersstand some to 10.

Children inReceptionwi | | be | earning to.. ELG Numerical Patterns:

Select, rotate and manipulate shapes to develop spatial reasoning skills. Verbally count beyond 20, recognising the pattern of the counting system.
Compose and decompose shapes so that children recognise a shape can have other shapes within it, just

numbers can. Compare quantities up to 10 in different contexts, recognising when one quantity is
Continue, copy and create repeadj patterns. greater than, less #mn, or the same as the other quantity.

Compare length, weight and capacity.
Explore and represent patterns within numbers up to 10, including evens and odds, d
facts and how quantities can be distributed evenly.







ADDITION

Year 1 Addition
Objective | Concrete Pictorial Abstract
Combinin  Use cubes, numicdh 6 S| R & (i NJ& | 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 torecognise when numbers are diagram as shown to help sport
make a added they are part of a whole abstract concept.
whole. v _ —
e, m
_ P 4 5+3=8 3
! part
.7 ‘
the\"g’_ Include missing number questior
i to support varied fluency.
0 X A
: 5+?7=8
LA 2tals

Starting | Start with the larger number on the bead Start at the larger number on the number linember trackand 5+ 12 = 17Place 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 findhe answer on the smaller number to find
number 8+7=15 your answer.
and
counting 112|3|4|5|6]|7 9|10 n|12[13]14 @ 16|17 [ 1819 |20
on b




Regroupi = Start with the bigger number and use the = Use pictures or a number line. Regroup or partition the smaller 7 +4= 11if| am at seven
ng to smaller number to make 10. Use ten number using the part, part whole model to make 10. how many more do | need to,
make 10 frames/bead strings.

make 10? How many more do |
’ add on now?
| paewetese v om
O
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\ +4
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Number
bonds

Add one
and two
digit
numbers
to 20

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

4SS 0OdzSaz ydzYAO2y s Use pictorial representations to add one or two digits.
frames and bamodels, part, part whole
models to add two numbers together

||||||||
||||||||||||||||

FNF YSasz O2 (Use pictures to help support recognising number bonds to 5 and 3+7=10
strings to show number bonds to 5 and 10.

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

Include missing number problem
5+ ?=10
?+ 3=10

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

Include missing number
questions:

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

Emphasis should be on the

f | y 3 dandeShatavis equal
02 c®Q WH Y2NB
Y2NB GKIFYy poQ



Represent| Children to use knowledge of number bond¢ Use number lines to add. 7+5=if | amat seven. how

and use | to add two numbers together
many more do | need to make 1(

number
How many more do | add on

bonds
and
related
subtractio
n facts

within 20 (Y\
L | 1 { : | 1 L

now?




Objective

Adding 3
one digit
numbers

Adding a
2 digit
number
and ones

Year 2 Addition

Concrete Pictorial Abstract
Using tens frames and numictm help see Children to use picture representations to add 3 digits| Children to use part whole models to make
the patterns to number bonds/near number connections to number bonds to help add.
bonds 4 ' ﬁfﬂ' ' ;;;
I
il 131 ? e r+6+3=16
00 7+6+3=16 Fos8s | g8
(CD)OOOO 80000 \ #ﬁ.ﬂrﬂf ’!
OO0 10 @
&
- 4+2+6 =12
Ok ~
74344 =14
By G2 dzaS wmn Q3& Children can use pictorial representations of number =~ Children to use their knowledge oflated facts
GA2ya 2F wmnQA&a lines/ objects to add to help support adding 2 and 1 digit numbers
2 P together
iy  7esen —————————>
CLOCC L 35 36 37 38 39 4O 41 L2 43 4k 45 46 L7 48 49 50 @

make ‘magic ten
) .

+ 2 +3

Children explore the pattern, m
1745=22

27+5=32 38 40 43 Expiore related tacts
Children can use 74522

ydzYo SNJ 62y Ra (2 KStLI GKS =vea

22=17=3
l

11—5=17
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Adding a = Numicon,base 10and counters can be used t Number lines can be used as pictorial representations Using place value understanding children car
2 digit visually represent the numbers to the childre adding multiples of 10.

number and they can see the ones do not change.
and
multiples

=

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

28 + 30 =58

28

38

48

58

addmuliples of 10 and solve missing number
problems

27«10 = 37

£7 « 20 = 4T

FAECE 3.7



Adding 2
digit
numbers

Counters, bead strings, base 10 and numica Children to use pictureand number lineso explore  Children to usepartitioning to help them break
can be used to add 2 digit numbers. Explore addingi 2 NBLINB&aSy i wmnQa | y R down problemsinto manageable chunks and

not crossing 10 and crossing 10 to work on
OKAf RNBYy Q&

regrouping.

43 + 21

oel |- -]

Tens

i

A&

prepare them for formal addition in Year 3.

LI | OS DI f 43+36=84 Secure place value knowledge is a must.

‘Put the biggest number first (48), and then partition the smaller number (36 = 30 + 6)
and counton: 48 +30 + 6.’ TN X

+10 +10 +10 7 tens + 2 tens = tens +

71+ 23
i; Sz;; :‘:;; S‘: T # o a3 cH 1one + 3 ones = ones =

48 58 68 78 79 80 81 82 83 84

Use in conjunction with a 100 square to show jumps of tens and ones. Pcrtlflomng.
25447
o8 ot
If children are confident, use more efficient jumps... o dd
20 4 40 = 6D
+30 SN
+2 +4 6041272
M Recording addition in columns supports
48 78 80 84 place value and prepares for formal
written methods with larger numbers
Use in conjunction with a 100 square to show jumps of tens and ones/units. Toward the end of the year, children move
1o more formal recording using
Also use the partitioning method to add two two-digit numbers: partitioning method
0+ 7
30+ 5
43 + 25=68 o0
[\ [\ + 12
\ [\

/

\ / \
40 3 20 5






Year 3 Addition

Objective | Concrete

Pictorial Abstract

Add Base 10 and counters can be used to show | Pictoralrepresentations of counters, base 10 can be | Introduce expanded method to ensure childre
numbers | addition of 3 digits. used as well as pictures are secure with the jlce value.
ofupto 3 Children can also use methods from Year 2 to secure Once secureniroducecolumnadditionwith
Ej'\llgtlts 100s 10s 1s understanding including efficient use of a numberline, y2 ONRaaAy3a mnQaad
O
CrOSSing s [} Initially use calculations where it has not been necessary to bridge across the tens or
10" s/ 1 L] a hundreds:
63+32=95 ‘Partition thg numbers into tens
o 100s | 10s 1s H 0 60+3 e on e s e
+ + ones/units together.
= Recombine to give the answer.’
00 GE® 000 4 3 PSS
Then...
®® O 1 5| ™
. . . 32 Add the least significant digits
. @ 5 8 § 5 (3+2) (units) together first and then the
@ . . 90 (60 + 30) ::;lg el: pmr:&ﬁuon for the formal
95 '
+50 +6
165 215 221
2 A
Further develop the partitioning method with calculations that bridge 100:
+
85+37=80+5+30+7 4 3
80 +30=110 ¢ 7
5+7=12
110 +12 =122
85+ 37 =122
The partitioning method can also be used with three-digit numbers. H T D
2 9 Children can
2 H ! problem solve
+ 0 4|7 and flnd the
missing numbers.
2|9 |8




Addb f Use base 10 and counters to show the childi Usepictorial representations of the base 10/ counters 1 Formal method of expanded addition to be
numpers o

place value and regrouping show addition using regoruping. taught first to ensure the children understand
upto3 . . .. .
digits o This can also demonstrate the expanded written form the place value of each digit. Once children a
(Crossing : FRRAY3 12 ¢ FYR hQao confident then children can move onto formal
10's a = column method with carrying.
100’ s) : "
s Trrr =
Trre -
AR R w

5
40 + 8
13

1S 548 i Ww" 60 +
1 gl ,

Hundreds

Ones

Q000
o 265

Hundreds Tens Ones

26
[~ / 0000 .. mlml +1645 +;§;
) _ BT N

)
G4




Year 4Addition

Objective | Concrete Pictorial Abstract
Add Counters and Base 10 to be used to show th Pictorial represetations can be shown and worked Children b use a formal written method to
numbers OKAf RNBY K2¢g (2 SEOKUOUKNRdAAK (G2 aS0dz2NE OKAf RN add. Children can use expanded method (Se
ofupto4 of exchanging with larger numbesmpty number lines | Year 3) before this final step to ensure they a
O e | [ om ] {re 2 o ose chiren i neen g pramp secure
Exchanging/  |@ Q00 E’v’“ 00 ' 176 + 147 = 323
crossi 000 000
176
e 8 +
N/BChildren | @@ © = 0 Hundrede fens Ones % 7+6
will need to / / 0000 + ( )
recap steps " | II I I 110 (70 + 40)
from Year 3 [-) O 200 (100 + 100)
to add 323
without . I
ONR &34 A
to ensure
method is Add &-digit numbers
correctly
followed. No exchange

5162 o
Starting with the ones, add
13427 each column in turn.
8589

One exchange

Starting with the ones, add each

5162 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.

Multiple exchanges

5864 Starting with the ones, add each
+3497 column in turn. Exchange tens,
9361 hundreds and/ or thousands as

11 required.




Add
decimals
with 2
decimal
places,
including
money

Use place value counters to add 2 decimals. Children can use pictures of money to recognise the
place value and decimal notation of mon®ar models

000
00
O.

Money canalso be used to show practical
application to real life.

Mr Rose earns £124 on Monday.
He earns £138 on Tuesday.
How much does he earn in total? £262

Hundreds Tens - H T 9
mm |eesl |13 8
mmm [lee (T 1 2 4
ine ! 2 6 2
2 6 2 -

are also useful in showing a whole amount.

f3+£f1=£4

50p 4 23p = 73p

Who has got each question correct? Tick your answer.

a) Nijah H Tlo Scott HiTlo
4 45 alals
+3|48 +3|4l8
7813 7]q]3

1

b) Nijah Th H|T |0 |5 ™/ H[T|0
4 82 alg|2]6
+1]7]8 s 1178
6 606 5. 0/0 4
11 11

Children are to use formal written method to
add decimals, ensuring that they know that th
decimal point does not move.

3.65
+ 2.41

0.06

1



365

2.41

365

241




Year 36 Addition

Objective

addwhole
numbers with
more than 4
digits,
including
using formal
written
methods
(columnar
addition and
subtraction)

Add with up
to 3 decimal
places

Concrete Pictorial

Bar models/part wholes can be used totpitally

Abstract

At thisstage,children should be encouraged t

Place value counters can be used to improv( represent the numbers alongside the abstract/concret work in the abstract but the concrete and

understanding of place value and crossing | methods.
tens/hundreds etc.

HTh | TTh [ Th

104,328

61,731

10

4,328

61731

104,328

pictorialmethods can be shown alongside to
ensure children are confident with place valu
and the concepts of addition.

Use abuble sided counters and place value = Bar models and part wholes can be used to support tt Ensure children have experience of adding

counters to help support the children. abstract to help give problems context.

decimal places. This includes putting it into
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

(4;|5|6|;7> 819110
A A

.fw;[5-3=_2]

e~—~—Trrrrrrrraeerrereerer
6 1 3 3 4 § & T 8 % W

Objective | Concrete Pictorial Abstract
Sultract 1 Use part wholes, cubes, numicon, bead Use pictures, bar models and number tracks to shov Children can use number lines as a formal
and 2 & i N y 3 éfraines B subtra€l children  subtractionby counting back. method. Also use mental skills to solve
digit can physically remove items to show subtraction within 20.
numbers  subtraction and countingpack.
from up
t0.20, ! 6-2=4
0000 eeeee . . .
(Start eo00/0 @00l | °- T eded
within 10 000e | \a! 2 3 a 9g_-5=4
and once | \J Y Y
children are o) 3 ‘Put your finger on number nine. Count back five.’
secure H
move to -
- PIIFINN
Counting
clele] [
'-1}\"?- 6=8
wialll ¢ 2

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




e

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

14 (- =4

14-6=8 use numicon the count the differenc 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 chealees.



Year 2 Subtraction

Objective = Concrete Pictorial Abstract
Subtractin Use base 10y 1 Qa Fuddicon®r@d>  Use kar modelsand pictureso help understand Children can use empty number lines to subtract. Childi
g 1digit | 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
O
J 37-3=34
O
[j[j o Rosie has 15 cakes. K/’_\(fﬁ\f\
o0 | | | | | |
& &b & & (C- - - 3 : '
33 34 35 36 37 38
> & & & WNE &
18 - 6 ID 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? Nmm
28 29 30 31 32 33 34
54-6=
87-9=
Subtractin  Use numicon, place value counters anc Use pictoriafepresentations of taking away grouy Use empty number lines to take away.
g i n base10to model thattheonesdonot 2 F wmn (2 akKz2g OGKIFG GKS

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.

11077 SN
APy

Tens

295

Ones
Q0000

00000

Use pictorial representations to show partioning
and counting back.

ada 40044
it i Ay VI = :
i ey magt

1 65-28=37

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 confidentise more efficient jumps.
76 -45=31

-40
-5

m

31 36 76

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

Not crossing
679 - 351 = 328

000

hiiadiaddy
ddtddeedy
=S
Tl
w
N

Weasdbaces
Ardesiasds
Aettattadd

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

Objective | Concrete Pictorial Abstract
Subtract | Start with noexchanging and borrowing so th Use number lines to show counting back in small Children are testart with expanded form so
upto3 children are secure on what it means to manageable jumps. they understand the value of the digits. Once
digits subtract. 126 — 45 = 81 mastered move onto the more formal column
using a Not crossing 10s subtraction.
formal 268 - 4 = 264 s a0 a0 0 .10 el ““1
method 47-24=4> B v e ‘
N/ V/A TA\Y/A\Y/A\Y . 2 8
81 8 9 106 116 126 A s % 2
Use a 200 grid to support counting back in tens and bridging 100 : 20 4 3. T ‘,-a_

435 \ 435

273 ? 273 5

Children are to be introduced to the formal
subtraction method without borrowing to
begin with. Once secure children can then
move onto borrowing. (Start with smaller
numbers to master the technique)

78
23
295

73-27=46

-h-r.\*Hm
o~ dE




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

235-127 =108

N
~ na

=
o
o




Year 4 Subtraction

Objective | Concrete Pictorial Abstract

Subtract | Base 10 and place value counters can be us Bar models and numbdines can be used to subtract. = Recap over the previous methods in Year 3 t

upto 4 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 TM00 4000 000
method  Thoveaisis/} Hoovreds L 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

4,597 One exchange
Ibotsnds| | Hemdreds Tens » Snee 61 Starting with the ones, subtract each
@Q” 000 ' VAl 383” 2,/35 * o - 5749 column in turn. When subtracting &4
/ ' - 3471 tens -7 tens, exchange 1 hundred to

L ggﬂ Children can use the inverse to check answers once t 2278  make:
7 @ are secure with the method.

14 tens = 7 tens = 7 tens

Using Inverse

Multiple exchanges

270 = h th b
Starting with the ones, subtract
2732 I 744 SW42 each column in turn. Exchange
3476 = T4y = 2732 can be checked using - 3476 tens, hundreds and/ or thousands
ired.
2732 + 744 = 3476 2266 s require

This part whole shows the inverse

calculations using these three numbers.

@ 2688

1549 + 2688 = 4237 | 2688 + 1549 = 4237
4237 - 1549 = 2688 | 4237 - 2688 = 1549




Subtract
decimals
with up to
2 decimal
places
including
money

Children can use place value counters to firs Pictures, bar models and part wholes can be used to
model sultraction of decimals.

create the amounts to check place value
understanding and then counters can be
Wit 1Sy
number getting smaller.
Children to be encourgaed to use
counters to represent numbers and
take counters away to subtract.

b s

Vortre

ol &Q

. —

R )

02

Y2 RE&

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



Year 36 Subtraction
Objective | Concrete Pictorial Abstract

Subtract | Children camuse place value counters in orde Bar models and part whole models can be used| Children are taise column subtraction to solve

with at to solve subtraction problems to show that | visually show the subtraction is part of the whole problems. Knowledge of place value is essential.
least4 the counters can be visually taken away. amount
digits Pictures of place value counters can also be use 3 .
HTh | TTh [ Th H W where children can cross out the subtracted 2 9|24 '3 8 2
P @%@ 990000000 amounts.
222 |®—1000 000 - |18 |2 5 0 1
Ve 7)%] OB OO
gﬁg 23,000 1 1 1 8 a8 1
o o o 12,365  |4,017 Once children are secure they will Bble to solve
¢2 AYONBlFaS OKAft RNBY problems using cross curricular links anderseto
number the concreteanbe taught in line 294387 check answers
with the abstract for children to make clear ' _ _
. 1 ) Mr Hall has written these subtractions on the board.
connections. 182501 , 45541 - 25,865 68,945 — 34,758
56,490 — 35,491 = 20,999 : : Rosie's workings Whitney's workings
o] o . - 25865 68945
SO |PP|00 00|00 204 382 _ 455 4 1 - 34758
gggggggggg . 203024 34213
00|00 (00 182501 PR
TTh{ Th | H T 0O gg %g o@ : 2 Explain the mistokes that Rosie and Whitney have made.
5 L3 1o 1 f
5|8 A 2|0 |88 2
—/3|/5]4|9]1 %%
JEBEE 294,382 3|2 AR SR
H
= 3.6 Q g O k,
619!:- 1339



Solve Children can use place value counterstotak t A OG dzNBE&a 2F 0O2dzy i SN&
increasingl away amounts to secure understanding of th subtraction can be used to model subtraction.
y complex | place value of each digit. Abstract can be used in conjunction with pictoria

( Use formal column subtraction to ensure
understanding of place value and decimal point.

roblems to make connections. _ 7
_ 15-3.12 = 11.88 14,99 - 3,11 =
Wlth Ones L ] Hundredths 3.18-1.6= 1.58 n
numbers NN N 1 58% o 1 4.9 9
with up to 0000000 Fe1 8 | 3.1 2 - 3.1 1
3 decimal | 1.6 O 1 1.8 8 1 1.8 8
1.5 8
places
Constant difference
tenths hundredths : :
00 |0000 0000 311 14.99
0000 | 0000
200
1 5 8

4 1

543
~2.7

273



Multiplication

Year 1IMultiplication

Objective

Concrete

Pictorial

Abstract

Doubling

bdzYA 02 YZ

MnaQa

used to show doubles.

TNF YS:

y
:

+

HH

Pictures to be used to demonstrate doubles.
E] .
.

Double 1 is

Double 2 is

O O
O O

56

Double 6 is

Number sentences to be used to show double
are repeated addition.

10
71+17-=
14

Double 3 6+6
Double 6 7+7
Double 10 3+3
Double 7 10 + 10




I have doubled the
number of strawberries.

Do you agree with Mo?

double 3 is 6

Counting / KAf RNBY Ol y dzaS wmn ¢ Use pictures to demonstrate counting in multiples. = Number tracks and number lines are used to
in numicon, money to count in multiples of 2, £ show understanding of counting up and down
multiplies and 10. Circle 14 socks in multiples Once secure children will be able

of2,5 %& “ to solve problems.
and 10 u
%% lof2fa] [ | [ | |
u u s || 2| [s] | |

+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



50 1@ 3 (@5 |®] 7 9
o0 00 o 11@13%15%1?19@
00 00 OO0 0 |(:C)|:(D|xs|7(@]2E
0 @@ @@ i 31 @) 33 (32| 35 (G2 37 (@3] 39 (@0
) a1 (@) 23 [ad | 45 Kad | 47 [ | 20 (&D
O@ gg 2% 2|g I am going to count
00 o0 o0 gd 51ob1y5552!o,25
o0 e e @ e -
|!0 o0 00 @00 O\QI 2
00 @0 00 @0 @@ How many ducks?
o0 ©ee @@ i‘i e 2leleleala CNFAEEREN

Repeated
addition

Use numicon, bead strings and counters to
show repeated addition. Usabstract
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
BRI BH S0

0113&5678910'"1'2131!15161?31923
Using Counters andeal life objects to show arrays Usepictures to demonstrate arrays for children to Children can draw arrays to solve problems
arrays count. given.

gx5=15

00000
54+454+5+5=20
Y YT Y'Y B
00000 4x5=20
0000®® 5x4=20




How many peppers are there?

What problem does this array represent?

2x%x6 3x6

3x4 4+3




Year 2 Multiplication
Objective = Concrete Pictorial Abstract

Counting | Use numicon, money, bead strings, counte Use varioupictorial representations to count in
in etc to show multiples of different amounts. multiples.
multiples :
3 Eae
21 23 25 27
2,3,4,5,10 OO =
@|=[@]=@

=12x2 5x5=

©
©
PO

©
gevee

3 5

13 15

29
39
49

3 33 35 37
41 43 45 47

@
. 2 x =2 =9x5

Counting
in
multiples
should be
taught
independ
ently.

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

/\ /\ A /\ Jack buys 5 sandwiches and 3 boxes of crayons.
3 6 9 12 |

(-]

n

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

How much does he spend in total?

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

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 2 x5 1%x5 5x5




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?

There are pears.

Using the | Use real life arrays and counters to find the Use pictures of arrays to help children understand th¢ Children are to create fact families and solve

Inverse inverse. Use abstract alongside the abstra( relationship between multiplication and division. problems using both multiplication and divisio
(should to show fact families and relationships to show the relationships between the
be taught = betweenmultiplication and division. Complete a fact family for the array. numerals within the number sentences.
alongside
division) ‘* ..“-‘.0 ‘ Rosie has these number cards.
000000000 6¢
006000000606 o Al B e
.' ".."‘ ". ‘ 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 bz Visuallyshowmultiplication. Use grid methodo understand place value of each
starting 10 to visually show multiplication. of the digits.
on grid . W ::::ﬂ Start with multiplying by one digit num-
method, bers and showing the clear addition
use arrays| |* alongside the grid.
and T0x0
number
lines to 1333 = 5%
ensure |1 o s
children 33 0[T e
are Bar model are used to explore missing numbers
secure
with the ’ Children to add up each column to find the answer.
. 4x =20
P e L
add|t|on @@@ :’“o Grid Method (teen number multiplied by a one- digit number):
- ' . 13x8=104
. 00000
Multiplica 000 0 °
tion 2 by 0000000 X[ 10 T3
1 digit. : : .
_ @@@ 0“0 8 80 24 80 +24 =104
o 0000000
metho / ‘Partition 13 into 10 + 3 then multiply each number by 8. Add the partial products (80
and 24) together.”
Mt ___-__ .
R [
SRS
TR | jewen 22x4-88
| B | e
TTTIIT '{
. | 34x5=




Multiplica = See above for concrete examples of showi See above for pictorial representations of Use expanded method to undersrad

tion of 2  multiplication. multiplication 13 x 8 =104
by 1 digit
Models can be used alongside the Models can be used alongside the calculations t¢ 10+ 3
Expanded calculations to show connections between show connections between the pictorial and x—ﬁ (3x8) Include an addition symbol when
Form the concrete and abstract. abstract. + 80 (10x8) s sinn e
104
Madel Calculation Model Calculation
H T O
3 4
W [
2 0 (5 4)
I 1 5 0 (5x%x30)
1.7 0
Multiplica | See above for concrete examples of showi See above for pictorial representatis of Once children are secure with the expanded form
tion of 2 | multiplication. multiplication children to move onto the short column method of
by 1 digit multiplication.
Models can be used alongside the Models can be used alongside the calculations t
Short calculations to show connections between show connections between the pictorial and HIT|O
Multiplica = the concrete and abstract. abstract. 3 4
tion
Model | Calculation x S
Mcdel Caleulation 1 7 0

Formal short multiplication:

Ensure that the digit ‘carried over is
written under the line in the correct
column.

—
S -
100w

Use the language of place value to ensure
understanding.

4



Year 4 Multiplication

Objective = Concrete Pictorial Abstract
Multiply 2 | Use counters and base 10 to show Use pictorial methodso show multiplication. Use grid method as in Year 3 to ensure
and 3 multiplication. e e @ T understanding of place value within multiplication.
digit e = ﬁm sxize Once ready children to move onto expanded
numbers method.

00 OOOJO HTO X0
(Recap ©0 00O BEREETE
oid || @O [O000N

o. OO Y|t o 0 3(2 s
from Year S%S ool s ol z"ﬂ
3)

f :

Expanded . . — Children to add up each column to find the answer
method [

[ 245x 4=0980

LTI

Models can be used alongside the

calculations to show connections between

the concrete and abstract.

Model | Calculation

Models can be used alongside the calculations t
show connections between the pictorial and
abstrad.

36x4=144

30+6

X 4

24 (4x6=24)
+120 (4x30=120)
144
127 x 6 =762
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

'._'.' this stage

|| [ ] e

2o | dways

|| 7=
ittt .| theones

‘ I I “2 | 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 t
show connections between the pictorial and
abstract.

Recap over expanded method and move onto shc

Children should be secure on short multiplication

multiplication.
method.
 |RLGiN %
| 2 &
8 JEN S 5
20 (vr9
I 00 (9
S 0 r_Quu)
b 20
| 24 xS
| 2 &
2.
620
H T
2 4
X

This may lead
to a compact
method.




Year 36 Multiplication

Objective = Concrete Pictorial Abstract
4 digit Use base 10 and place value counters to sho Short multiplication method to besed.
multiplica = understanding of place value when multiplyint

Complete the sentences to describe the multiplication.

tion by 1 .

diot o 990¢ gg" 3338 66 06 © 1000 [ 1,826 X 3 =5,478 }
00

s o B4 83 iee o ose

steps /I PYIPE
from Year o // o OO There are|:|ones altogether. Th H T 9]
4) ° e O 7 There are I:l tens altogether.
1 8 2 B
There are I:I hundreds altogether.
There are I:l thousands altogether. % 3
2213x3= I:l 5 4 7 8
2 1
Models can be used alongside the calculation
to show connections between the pictorial anc
abstract.
Model | Caleulation
Multiply 2 Use base 10 and place value countershow  Use pictorial representations of the Children to use long multiplication method.
p p p g p
by 2 digit  understanding of place value when multiplyini multiplications to helpunderstanding of place
numbers value.
Long
multiplicat

on



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 calculatio

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

Models can be used alongside the calculation
to show connections between the pictorial anc
abstract.

24 x 6 on the first row.

X %z (6 x 4 = 24, carrying the
2 for the 20, then 6 x
I & & 2)
L& 0
TW 24 x 10 on the second
row. Show multiplying
by 10 by putting zero
in the units first.
| 23
- | ﬁ
7 O I 2Mx«s)
| 234 0234 « 10)
| 9,744
] 23 L
x L1l
FLO I n2Mas
| is !L 52 (1234 = 109
| 9,744
H T 9]
2 2
*® 3 1
2 2
B 6 0
5] 8 2

3 digits by
2 digits

Use base 10 and place value counters to sho

understanding of place value when multiplyin

Pictures can be used alongside the calculatiol

Long multiplication method to be used.




©o 0000 234x32=7,488

0060 ggg 0000 [t ot 1"
O @ @ o o o OOOO 30 6,000 | 300 120
O@® ©00 OO0 2 | 400 | 60 8 Th H T 0
o o ° O O O 000 Models can be used alongside the calculation 2 34
o @ o O O O ooo to show connections between the pictorial anc y 3 | 2
abstraa.
Manipulatives may still be used with the 4 6 8
corresponding long multiplication Model | Calculation 1 ! !
modelled alongside 1 7 1 0 2 0
Model | Cakulation
7/ 4,8 8

4 by 2 digit Use base 10 and place value counters to sho Models can be used alongside the calculation Long multiplication method to be used.
multiplicat  understanding of place value when multiplyin( to show connections between the pictorial anc
= See above abstract.

L S —— S 2,739 x 28 = 76,692

1,000 200 30 4

20

3




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 ea Use pictorial representations and children car Use formaimethod to solve problems.
decimals number. draw the problems. =
32x3 (\5\\'\:3
X \\|4i
000 OO Tens - tenths 4
000 {00 800000 | = ks
SERE +l2 0 0
000 {00 oo S
o 21 2
17 .2
0000 |00000 | |
0000 00000 X 3
(@) 0.0 6
2:1.0
9:0. 0
1/111.6




DIVISON

Year 1 Division
Objective | Concrete Pictorial Abstract

Children to use resources in order to share Children use pictures or shapes to share quantiti Link to fractions
Division  Can be used in conjunctions with fractions
) % of 1Z 6

as sharing
(linked @ $ $§ Y, of 8=2
#:L]tions Quartering $$ $ @

Vs 1/4)

Halving




Year 2 Division

Objective = Concrete Pictorial Abstract

Division | Use counters, numicon and bead string! Use pictures to represent divisi@s grouping and to help solve | Problems written as number sentence
as to group/share objects. problems. and word problems should be used.
grouping Links with fractions of amounts

(Link to = =

ractons Quartering Divide30 into 5groups.

0 .

amounts) How many are in each

There are 20 apples altogether.

They are put in bags of 5.
How many bags are there?

\ ) B

Bar models help children to see parts oflaole amount when

sharing.

20

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

20+5=4

group?
20+4=5

Y5 of 24=
Vs of 16=




Arraysto  Children can make arrays with counters  Using arrays to support division
support objects to help support their
division-  understanding of the links between

Links multiplication and division. 15 : 5_= 3
made 15+3=5 How many groups of 3?
with How many groups of 5?

- 15 shared between 3 people is...?
?’luﬂlpllca *gg*ﬁ 15 shared between 5 people is...?
ion W

*¢
15 divided by 5 =3
ﬂ(*ﬁ** 15 d::tded b; 3=5



Objective = Concrete

Division 2 | Use counters, cubespjects to share

digit by into equal groups.
onedigit
NO When using base 10 and place value
EEMA'NDEF tokens exchanging will need to be
addressed.
o O |mm
[ssssssnnns]
i 111
Tom L om0
snnnnnnnnn) BaB
aannnnunnsl aEn
T mEnE
Q00 000000
@@ 000000
Tors S om ]
Q 000
O 000
O 000
© 000

Pictorial

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

20+-4=5

Shared into 4 equal towers

1

Grouped into towers of 4

1L

There are 5 cubes in
each tower.

There are 5 towers
of 4 cubes.

Abstract

More formally recorded methods can
be introduced such as an empty
number line countindgorward orback
AY Wedzy Ll Q

‘How many threes in 247"

4 2 3 4 5 6 7 8
jump jumps  jumps jumps  jumps  jumps TP jumps
of 3 of3 of 3 of 3 of 3 of 3 of3 of3

TANTANTANTANTANTAN/ANTAN]

0 3 6 9 12 15 18 21 24

...also jump back from 24 to make the link with repeated subtraction.

<3 =8 =9 =8 =3 =3 3 =8

R IR A VA IR T A

0 3 6 9 12 15 18 21 24

‘How many groups of three in 247’

Once thechildren have mastered this
method they can move onto short
division if they are confident with thei
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?'



Year 4 Division

Objective = Concrete Pictorial Abstract

Division 2 | Use counters, cubes, objects to share into = Use part wholes and bar models to demonstrate Use short division to solve
by one equal groups. understanding of division steps. problems

digit When using base 10 and place value tokens

No exchanging will need to be addressed. Times table and corresponding division facts will be essent

remainde to complete these methods. 52 . 4 _ 13

s QOO 0l0/0/0.0!0
0O QOOC00

— R — 52
O QOO0 I
O 000 S IR I N Short division
O 000 . : ' ' ' 98 + 7 becomes
© 000
1 4
2
7,9 8
Answer: 14
=4 +~4
10 3
10+3=13
Division 2 Use counters, cubes, objects to share into  Use part wholes and bar models to demonstrate Use short division to solve the
digitby 1 = equal groups. understanding of division steps. problems

digit with
remainde When using base 10 and place value tokens . —_
rs exchanging will need to be addressed. [ 53 - 4 — 13 r1




Q00 0000000
ele 000000
Tons [ om
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 us¢

to share into equal groups.

50O %CCS

T
©0 0
0 O 0000
0 O 0000
00 O QOO0

Part whole models and bar models can be used to

demonstrate division.

Short division should be used
to solve these problems.

36+4= 9

3+4= qrz

0:4=| D




844

397

r1



Year 5 Division

Objective = Concrete Pictorial Abstract

Division 2 | Use counters, cubes, objects to share into = Use part wholes and bar models to demonstrate Use short division to solve
by one equal groups. understanding of division steps. problems

digit When using base 10 and place value tokens

No exchanging will need to be addressed. Times table and corresponding division facts will be essent

remainde to complete these methods. 52 . 4 _ 13

s QOO Q00000
recapol OO 000000

Tors o ows | 52
YR4
METHOD O 000 |
© 000 . 5 o o o Short division
© 000 . ’ ' ' ' 98 + 7 becomes
O Q00
1 4
2
7, 9 8
Answer: 14
+ 4 +4
10 5
10+3=13
Division 2 Use counters, cubes, objects to share into  Use part wholes and bar models to demonstrate Use short division to solve the
digitby 1 equal groups. understanding of division steps.
digit with problems.

remainde When using base 10 and place value tokens . —_
rs exchanging will need to be addressed. [ 53 - 4 — 13 r1




ik, 82° 8093883
METHOD Tens [ oes ] K3 b
%) 000 A 432 + 5 becomes
© 000 | s 6 r2
O 000 13113113 |13 3
(@) 000 5 4 3 2
Answer: 86 remainder 2
[nssnsssss Msssassnnna] L B8]
i L1
s L ows
O [ TR ]
OITrTm L B |
[ranunmnnnn] LR B
T L B § -]
Dividing 3 | Place value counters and base 10 can be us 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
RECAPOI ()N %
YR4 -H-H-"‘“-- 37+4= Q r ||
METHOD
g“’g [O Tens B:4=|q 9
00 O 0000 39:4=( 9.3
gg 8 0000 R




Divide 4
digit
numbers
by 1 digit
number

H

©9

00100’

o—

Concrete methods can be used alongside
abstract methods to ensure understanding
and fluency.

298808

@I®
O—
©9
@le)
©9

Allow children to draw the problems to gain mastery and

fluency within division.

Th H
~ 1
IV\_-:' wJ | '\._.:l I‘__.I
O o000
i e LN i
B A
| D) |
~
| TNy
(2%

Books are available to buy in three different deals.

Deal A

Deal B

£12.99 £38.16
Which is the best deal?

120 | 120 120 | 120

c | c | c c | c | c

Deal C

£25.60

r1
397

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

6 6

Find the missing digits.

a)




Year 6 Division

Objective = Concrete Pictorial Abstract
Divide 4 | Concrete methods can be usatbngside Allow children to draw the problems to gain mastery ar Jse short division method to solv
digit abstract methods to ensure understanding | fluency within division. problems and link with pictorial
numbers | and fluency. .
by 1 digit Th T [e | | ' and abstract to provide context
number [ﬁ_@“ 00 [0 0 | 2 |1 o | and understanding.
m [ o [ v Bl |oolloo)| |leol| | [eTeTaTers
RECAP = =) i
oveirvrt (@9)(@D)QC0|@O) (67 |
0—00) [ov sa0a s =[2, 10 s 2 66
—100)|@¢
@ Books are available to buy in three different deals. . )
'OO’ '00' Deal A Deal B Deal C
@]9) a)
£12.99 £38.16 £25.60 j
2|2|u]|1]| |
o Lulslels|y| |
Which is the best deal? veol 15 |
120 | 120 120 | 120 c=| 80
o | [ = | [ [ | [ | [
Divide Use place value counters alongside the Use place value grids to help support understanding  |Jse short division to solve
numbers  abstract to help secure understanding and = alongside the abstraethildren 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
15 7 ?3 133 135
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



