MathsHUBS

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added.
It is a working document and will be revised and amended as necessary.
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Add two or three 2 or 3-
digit numbers.
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Add together the ones first, then the

| Tens | units |

tens.
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ones
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Move to using place value counters |

Objective & Concrete Pictorial Abstract
Strategy
Column Addition—no T © Model using Children move to drawing the counters using
regrouping (friendly % nEEm Dienes or nu- a tens and one frame. 2 2 3
numbers) micon

+114
337

Add the ones first, then the tens, then
the hundreds.

Column Addition with
regrouping.

Tens Units

I
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Exchange ten ones for a ten. Model

using numicon and pv counters.
Calculations
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Children can draw a rep-
resentation of the grid to

. further support their

understanding, carrying
the ten underneath the

line

34
+19

13 (4 +9) ones

40 (30 + 10) tens

53
Start by using the expanded column
method, first partitioning the ones,
then the tens. then add them together.

Then move onto
compact column method.

34
+19 then 34
13 +19
40 53
53 !
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Objective & Concrete Pictorial Abstract
Strategy Children continue tousae dienas or p\l . - . 1 —— | e—
Y4—add numbers with counters to add, exchanging ten ones for L :: L : :
up to 4 digits a ten and ten tens for a hundred and ten [ 3 . 3 5 l 7
hundreds for a thousand. e ® P
R 3
Hundreds Tens Ones e ) bl oo o) + q
& @
0o [oom [eme 39 13
7 1 5 1 iR
. " I | I :_" = i L Continue from previous work to carry
Draw representations using pv grid. hundreds as well as tens.

Relate to money and measures.

<

Y5—add numbers with | As year 4 237+8179 728
more than 4 digits. +546
tens| ones 4 tenths| hundredths — *en% | enes ety hundreddd 127 4
o0 S S -
Add decimals with 2 dec- @ .. ’. o 00 11 E 2 3 5 q
imal places, including .. o000 |10 00000 + ‘E 7 S 5
money. s 0 = €3 T
Introduce decimal place value counters 1 1
and model exchange for addition. QJ
Y6—add several num- As Y5 As Y5 8| ! 01519
bers of increasing com- | g\% 6 3
. O 1
lexit »
plexity +[2 0|55
{20579
NEEE R
Including adding money,
measure and decimals 2(3]- |13/6]]
with different numbers Insert zeros for q|- |0[R 8
of decimal points. lace hold S19|: 1717
place holders.
| - 300,
Sl =5l 1] /
2 2
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Darw representations to support under-
standing

Column subtraction
with regrouping

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange of a
ten into tten ones. Use the phrase ‘take
and make’ for exchange.
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8 +a= b
Children may draw base ten or PV counters
and cross off.

Objective & Concrete Pictorial Abstract
Strategy e
Column subtraction T =32
ithout : 3‘ I O m} Calculations 5(7-2)ones
without regrouping 7} | | FEEE 5 1_(5) (40 - 30) tens
(frlendly numbers) e I (ISR RN Start by using the expanded column method,
j===SSSScsay 23 partition and subtract the ones, then the tens.
—BEEEEEET
J Then move onto

compact column method.

47
-32 then 47
5 =32
10 15

15

836-2547582 |

v Begin by parti-

H T
800 130 6

tioning into pv
200 50 4 columns
500 80 2 J

728-582-146 |

Then move to
T w

2

H
b 4

n 5 4

| & 6

2 8 formal method.
o
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and ones

Year 4 subtract with
up to 4 digits.
Introduce decimal subtrac-

tion through context of
money

® ® | ®

®O @@0‘0000
|

® |60 |00

ololooll X X |

® 000

Model process of exchange using Numi-

Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 234 -179 Children to draw pv counters and show their
exchange—see Y3 <

—

2R's
| 5 6
[ [ 9

Use the phrase ‘take and make’ for ex-

of integers and decimals
and aligning the decimal

con, base ten and then move to PV coun- change

ters.
Year 5- Subtract As Year 4 Children to draw pv counters and show their 33 “'/{/ |0 ‘zf 16
with at least 4 dig- exchange—see Y3 2128
its, including money 2 g 5> g
and measures. ? X
Subtract with decimal Use zeros 10 8

6 |

values, including mixtures for place- Z / % .

holders. -

Year 6—Subtract
with increasingly
large and more
complex numbers
and decimal values.

VIS U 9k
- 3G'O%ij
69 - 339k
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duce the grid method.

w ] 3 4 rows
* 4 rows

++
of3

Move onto base ten to move towards a

-

more compact method.

xl Y lu

oo 4 rows of 13
oo
oo
[m]m

Move on to place value counters to show

how we are finding groups of a number. We

are multiplying by 4 so we need 4 rows

® o -
i 4x126
Fill each row with 126
® @ ki
4x126

DO.O 6 N6
ucl’a

Add up each column, starting with the ones
making any exchanges needed

® © Y
N C.o/cc) I 1
ECM (0.0

—= 5

Then you have your answer.

value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in
the different columns to show their thinking as
shown below.

Bar model are used to explore missing numbers

4 x =20

Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- Children can represent their work with place Start with multiplying by one digit num-

bers and showing the clear addition
alongside the grid.

X 30 5
7 210 35

use the expanded column method
37
X 5
35 (5 x 7) first, multiply the ones by 5
150 (5 x 30) then, multiply the tens by 5
185

Then compact

column method Finally
37 37
X 5 X5
35 185
LO 3
185

April2020
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Objective & Strategy

Concrete

Pictorial

Grid method recap
from year 3 for 2

digits x 1 digit

Move to multiplying
3 digit numbers by
1 digit. (year 4
expectation)

Use place value counters to show how we
are finding groups of a number. We are
multiplying by 4 so we need 4 rows

® ® i Calulations
® G5 ! 4x126
| Fill each row with 126
-3
[

Add up each column, starting with the ones

Children can represent their work with place
value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in

the different columns to show their thinking as

Abstract

Use the compact Then

column method 37

37 _X5

x5 _185
35
150
185

PICTORIAL — BAR MODEL

Column multiplication

MaKing any excnanges needed

Children can continue to be supported by
place value counters at the stage of multipli-
io is initially done e there is no

Itisim-
portant at
this stage
that they
always

multiply
the ones
first.

X NOLLYOMdILTNIN=—==
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The rnrrncpnnr‘ling Inng mulfiplirnfinn is mod-

elled alongside

x [300 T20 17 | wemp
4 11200 | 80 28 327
X 4
The grid method my be used to show how this 28
rel ST 80
1200
392 71308
This may lead
X LL to a compact
Bar modelling and number lines can support l 3 O 8 method
learners when solving problems with multiplica- 2
ion nlnngcir‘lp the formal written methods
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Children can continue to be supported by
place value counters at the stage of multipli-
cation. This initially done where there is no
regrouping. 321 x 2 =642

Objective & Concrete Pictorial Abstract
Strategy
Column Multiplication for MalesE Tens Ones Use the expanded Finally
3 and 4 digits x 1 digit. o x_| 300 20 7 Iqolumn method compact method
I s | Misim- 4 [1200 |80 |28 with brackets 327
portant at 327 x 4
B PSRRI this stage « 4 1308
‘ I “2 | that they 28(7 x 4) 12
always 80(20x 4)
e : Bar Model 1200(300x4)
“ | | multiply 2 1308
- : , g theones 1308 :
<. first. 327 | 327 | 327 327 then do without
the brackets

Column multiplication

Manipulatives may still be used with the cor-
responding long multiplication modelled
alongside.

Continue to use bar modelling to support prob-
lem solving

118 18 x 3 on the
first row
x 1 3
-
8 x 3 =24, carry-
5 al \ F v
= ing the 2 for 20,
1/8|0 then 1x 3)
2134 18 x 10 on the
2nd row. Show
multiplying
by 10 b
] 23 I ytt, Y
putting
Y——ﬁ zeroin
I (1234x6)
units first

7%9
| 2 i O (23ax10)
Tq74k
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Objective &
Strategy

Concrete

Pictorial

Abstract

Multiplying decimals
up to 2 decimal plac-
es by a single digit.

Remind children that the single digit belongs

in the units column. Line up the decimal
points in the question and the answer.

I 9

3.
x 8
2552
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Objective &
Strategy

Concrete

Pictorial

Abstract

Division as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

24 divided into groups of 6 =4

96 + 3 =32

0y ©9 Of
9 ¢ %¢
® )

Continue to use bar modelling to aid solving
division problems.

20

20+-5="7
Ox ?2=20

12+3= put the 10 counters into
groups of 3 and then count
@ the number of groups

@ @ 00 @

How many groups of 6 in
247
24+-6=4

Division with arrays

Link division to multiplication by creating an
array and thinking about the number sentenc-
es that can be created.

Eg15+3=5 5x3=15

15+5=3 3x5=15

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

OO0
QOO
QOO
00
QOO

Division by sharing — make 3 equal groups

12+3=|:|

¥

@
)

Find the inverse of multiplication and division
sentences by creating eight linking number
sentences.

7x4=128
4x7=28

Bus stop method
28+7=4

28+4=7
28=7x4

28=4x7

4=28:7

7=28+4

April 2020
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Vb

Use place value counters to divide using the
bus stop method alongside

OeeC 00

Calcylations

42+3

42+3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1

ten in each group and we have 1 ten left over.

)
()
®

We exchange this ten for ten ones and then

share the ones equally among the groups.

0)
1313

We look how much in 1 group so the answer
is 14.

OON\OC/ OO

Encourage them to move towards counting in
multiples to divide more efficiently.

Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |96+3 Tens Units Students can continue to use drawn diagrams Begin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers "° remainder.
3 2 into equal groups. 2 1 8 Year 4
Short Divisi ® e
ort Division
3 ©X0) ® 0 /
coo oo (OO\/O0YOOY 4l8 7 2

Move onto divisions with a remainder.

8 6 r 2
3

total accurately.
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Long Division

Step 1—a remainder in the ones

h t o

041R1
4) 165

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).

4 goes into 16 four times.

4 goes Iinto 5 once, leaving a remainder of 1.

thht o

0400RY7
8) 3207

0 does not go into 3 of the thousands. S0 combine the 3 thousands with the 2 hundreds (3,200).

8 goes into 32 four times (3,200 = & = 400)
o goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7.

April 2020
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Long Division

Step 1 continued...

hto
061

4) 247
-4
3

When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4, write that four under the 7, and subract. This finds
us the remainder of 3.

Check: 4 x 61+ 3 =247

th h t o

0402
4) 16089
-8
1

When dividing the ones, 4 goes into 9 two times. Multiply 2 x 4 = 8, write that eight under the 9, and subract. This
finds us the remainder of 1.

Check: 4 x 402 + 1 =1,609

April 2020
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Long Division

Step 2—a remainder in the tens

Two goes into 5 two times, or 5 tens
= 2 = 2 whole tens - but there is a
remainder!

To find it, multiply 2 x 2 = 4, write that
4 under the five, and subtract to find
the remainder of 1 ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o to t o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Next, drop down the 8 of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18.

Divide 2 into 18. Place 9 into the
quotient.

Multiply 9 x 2 = 18, write that 18
under the 18, and subtract.

1. Divide 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
29 29 29
2)58 2)58 2)58
-4 -4 -4

18 18 18
-18 -18
0 0

The division Is over since there are
no more digits in the dividend. The
quotient is 29.

April 2020
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Long Division

Step 2—a remainder in any of the place values

April 2020




