Count all
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Part-part-whole

20=17+3
20=3+17
20-3=17
20-17=3

Add and subtract
numbers mentally,
including: ® a three-
digit number and ones;
e a three-digit number

Count forwards and
backwards in steps of 10,
100 and 1000 for any
number up to 10 000.

— — —
870 970 1070

Count forwards or backwards
in steps of powers of 10 for any
given number up to 1 000 000

Support with place value counters on a place value chart,
repeatedly adding the same counter and regrouping as

5+3=8 .. needed.
and tens; ¢ a three-digit [ v [ | o | o o [
number and hundreds A~
No regrouping 0 01 02 N . N
345 + 30 274 -50 Pay pairlicular attention fo boundaries where Counting sticks and number lines:
regrouping happens more than once and so more — —-— —-— —
1128 + 300 1312 - 300 than one digit changes. o700 Se0 39%0
E.g. 990 + 10 or 19.9 + 0.1
326 + 342 856 - 724 A~
- +3= 0 01 02
N \ e ;kfs\:‘f; ‘:ens:5 Pay particular attention ta boundaries where regrouping
we plus 3 tens I ::::;:: more than once and so more than one digit
“‘ ::a*' ?07;‘;';55" ©..9900 + 100 = 10000 or 99000 + 1000 = 100 000
With some
regroupil
416 + 25 232-5
383 + 130 455-216
611+ 194 130 - 40
1482 + 900 2382 - 500
Counting On Counting on in tens and Written column Using known facts and Using known facts and
8+1=9 . .
qudt  me hundreds method for calculations | knowledge of place value understanding of place value
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that require regrouping
with up to 4-digits
They should be
encouraged to
calculate with known
and derived facts and
should not rely on
counting images or
manipulatives.

to derive facts. Add and
subtract multiples of 10,
100 and 1000 mentally

O
%+ 82 -888 24
..+z. :z: 20+40=60
O - 30
®@® 200 + 400 =600
® +. @&
® .: ... 2000 + 4000 =
6000

to derive

3+4=7

% 8- 8880
009

30 000 + 40 000 = 70 000

20 000 + 40 000 = 60 000
40 000 + 20 000 = 60 000
30 000 - 40 000 = 20 000
50 000 - 20 000 = 40 000

9 08=02+04
06=04+0.2
02=06-04
04=06-0.2




5+ 6 = 11 so | will have 11 ones which |
regroup for 1 ten and 1 one.

multiple
instances)
672+ 136 734 -82
488 + 67 831-78
275 + 386 435-188

‘Regrouping to regroup’
204 - 137

1035 - 851

Part Whole

6+4=[(

10=6+4
10-6=4
10-4=6
10=4+6

Using known facts to create
derived facts

3+4=7

leads to
30+40=70
leads to

300 + 400 = 700

Find 10, 100 more or
less than a given

number
142 + 100 = 242

N
Nz
N

Round and adjust

3527 + 296 = 3827 - 4.

+300

s
[

Completing the same calculation but adjusting first:

3527 + 296 = 3523 + 300

" O

Partitioning one number and
applying known facts to add.
Partitioning into place value amounts (canonical

partitioning):
75221 - 14 300 = 75 221 - 10 000 — 4000 ~ 300

o s ol
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Represent pictorially with a number line, starting on the right
and having the arrows jump 1o the left:

- - 4000 -~ 10000
30 400 e e
60921 61221 65221 75221

Develop understanding that the parts can be sublracted in
any order and the result will be the same:

~10000 -300 4000
F—

60921 70921 71221 75221

Partitioning in different ways (non-canonical
partitioning):

Extend the ‘Make ten' strategy (see guidance in Y1 or Y2) to
count back to a multiple of 10.

Regrouping ten ones to make

3+9=12

!'1

Partitioning one number, then
adding tens and ones

22 +17=39

Near doubles

1600 + 1598 = double 1600 - 2

Roubie 16X

1600 3200

-2

Round and adjust

Addition
+10 000

-13
—

54128 7 64115 64128

54 128 + 9987 = 54 128 + 10 000 — 13 =64128 - 13
Pupils should realise that they can adjust first:
+10 000
St
—
54115 54128 5587 64115

54128 + 9987 = 54128 — 13 + 10 000 = 54 115 + 10 000

‘Make ten’ strategy

Round and adjust (sometimes
known as a compensating
strategy)

Written column methods
for addition

Near doubles




6+5=11 4+9=13 . -

160 + 170 = double 150 + 10 + 20

[ mroumann Hirress Tes | ooes
/_'_______.+—20____;=\ :.: .. w@ IQ/' 1;3(;-#11gﬂ=ﬂouble160+10 or 160 + 170 = double
-3 T  al e e 2.5+ 2.6 =double 2.5 +0.1
2 39 42 ® ® : @
9+5=[14] o
17 + 6 = 23
e
Adding 1,2,3 more Make ten strategy Calculating with decimal Partition both numbers and
A moefhans  2=d=0 numbers combine the parts
R A . A - _
| A A U A U A A A A |
0. 1 _2 '3 4 86-6.78_8.10 242 +13.4 = 7230 + 5310 = 12 000 + 500 + 40

o — 200 + 300 = 500

®@e QOQMO .. QO.’
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2 more than 5 5+2=7

O %@ ,.’. 7000 + 5000 = 12000 30+10=40
Pupils should be aware that the parts can be added in any
order.
Adding three single digit Partitioning to add without Written column methods for
numbers (make ten first) regrouping addition

The digit ]
regrouping happens it will affect the digits of greater value.
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Decimal numbers:

34 .25
15 .4

+ 6 .3 6 2
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Partitioning to add (no

Column method with

regrouping) regrouping
24+13=37 e - =
o =
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Introducing column method
tion regrouping only

for addi
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Adding multiples of ten




50=30+20
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Taking away from the ones

Counting back in multiples of ten

and one hundred

UL B

75 85 95
i A
750 850 950

Add and subtract numbers
mentally, including: ¢ a
three-digit number and
ones; ¢ a three-digit
number and tens; ® a three-

digit number and hundreds
No rearouping

345 + 30 274 - 50
1128 + 300 1312 - 300
326 + 342 856 - 724
< I know 4 +3 =
— we 7,s04tens
= o plus 3 tens is
equal to 7 tens.
\“ 345 + 30 = 375.
With some
regrouping
416 + 25 232-5
383 +130 455 - 216
611+ 194 130 - 40
1482 + 900 2382 - 500

Written column
methods for
subtraction

Subtraction by partitioning
and applying known facts.

75221 - 14 300 = 75 221 ~ 10 000 - 4000 - 300

Represent ‘Wwith a number line, starting on the right
and having the arrows jump 1o the left:
0 o 10000
e | ol
60921 61221 65221 5221

47315 2
=3271
1081

ny order

-10000 -300  -a000
sy
60921 o0 N 75221

Counting back

l,l
$=04 1‘2 1;151[7 18

Using known number facts to
create derived facts

<, §-4=4
- s leads to
—a 80 - 40= 40
P ————
PR — leads fo
800 - 400 = 400
NEamm
AN mm

Written column method for
calculations that require
regrouping with up to 4-
digits

They should be encouraged
to calculate with known and
derived facts and should not
rely on counting images or
manipulatives.

5+6=11s0 | will have 11 ones which |
regroup for 1 ten and 1 one.

Regrouping (including multiple separate

instances)

672 + 136 734 -82
468 + 67 831-76
275 + 386 435- 188

‘Regrouping to regroup’
204 - 137
1035 - 851

Round and adjust

4523-3097=523+3

Completing the same calculation but adjusting first

4523 - 3997 = 4526 - 4000

Calculate difference by
“counting back”

75221 —-14 300

Place the numbers either end of a numberline and work out
the difference between them. Select efficient jumps.

~700 - 60 000 —21

14300 15000 75000 75221

Finding the difference is efficient when the numbers are
close to each other:

9012 - 8976
24 12

[ i — Y S

8976 9000 9012




Part-part-whole

10-6=4

Subtracting tens and ones
3- 12=41

Find 10, 100 more or less
than a given number

142 + 100 = 242

Ll

"W

Calculate difference by
“counting on”

7522114300
+700 +60000 o2
N A
14300 15000 75000 75221

Finding the difference is efficient when the numbers are
close to each other

9012 - 8976

+24 +12

8976 9000 9012

0 1 2 3 4 5106 7 8 900 11 1203 14 15 16 17 18 15 20

Round and adjust (sometimes
known as a compensating strategy)

Round and adjust

Subtraction
- 10000
o8
68051 68059 9992 78051

78051-9992=78051-10000+8=68051+8

Pupils should realise that they can adjust first:

4360

53 -17 =36 73 692 78051 78692
78 051 -4960 = 78 051 + 40 - 5000 = 78 692 - 5000
Regroup a ten into 10 ones Make ten Written column methods for
. subtraction
&. 413 6 2 rewr
-3 2243
42-15 =
/ \
2 )8 8 e R
/ \
10 3727 30 0 42 5 5L 50 T3
O
3 2 -10
P R, .
27 30 32 42

Taking away from the tens

Partitioning to subtract without
regrouping
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263 - 121= 142
Partitioning to subtract without Column method with regrouping
regrouping
34-13=21 e
147
— - 18
' 129
& -I- I:I . i

34—1(21

Subtracting multiples of ten

40=60-20 38-10=28
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Skip counting in
multiples of 2, 5, 10 from
zero

5, 10, 15, 20

L:

2468

Making and describing equal

and unequal groups
N

“I can see two equal groups, each with a value of five.
The whole is ten.”

2x5=10

“I can see five equal groups, each with a value of two.
The whole is ten.”

5x2=10

Doubling to derive new
multiplication facts

When we double one factor, the product will be double the size.

Multiplying by 10 and 100

Five made ten times the size is 50.
5015 ten times the size of five.
Five muttiplied by ten is 50.

26 made 100 times the size is 2.600.
26 multplied by 100 Is equal to 2,600
First, we had 26 ones. Now we have 26 hundreds.

Multiply and divide whole
numbers and those involving
decimals by 10, 100 and 1,000

Ruby walked 130 m. Her mum walked 100 times as far. How
far did Ruby’s mum walk?

13,000 m is one hundred times as far as 130 m.

When you multiply by one hundred, each part is ten times the
size. The ones become hundreds, the tens become
thousands, etc.

Making equal groups and
counting the total

There are four equal groups of two. There are eight
altogether. The whole is eight.

Drawing around equal
groups to show
multiplication is
commutative

“.Lun_mm_unlparu

“I can see four equal parts of two. The whole is eight.”
2x4=8and4x2=8

Less

Skip counting in multiples of 2,

3,4,5,8and 10

| _Em ]

0 3 6 9 12 15 18 21 24 27 30

3,6,9,12,18

Using known facts and
place value for mental
multiplication involving
multiples of 10 and 100

0000QJY

Q0000
000000
foctor foctor _ product
(G)e(7 )E(a)

7 @O0
@]

foctor factor D'ﬂdu:t
(73 )@ (2]

Factors are numbers that are multiplied together to
make another number.

A product s the number made when other
numbers are multiplied.

Using known facts and place
value to derive multiplication

facts
elen  S88
(2 () 300 (=) 600 | z::

If one factor is made one hundred times the size, the product
will become one hundred times the size.

2x30=060 || 2x300=600

20%x3=60 ][200){3 BODJ
I

o |
6] [3x20=c0 | 3x200=600 |

00
'm“ et
6+2= [60 2= 30][600+2=300]

[6+3= ] [60@2023][600+200=3}

60 +3=20 || 600 +300=2

Solve multiplication
problems using concrete
or pictorial
Representations and skip
counting.

Use of an array to
establish the inverse
relationship between
multiplication and division

Use of Cuisennaire with arrays
and bar models to establish
commutativity and inverse
relationship between
multiplication and division

Multiplying by partitioning
one number and
multiplying each part

Doubling and Halving




How many are there altogether?

There are four equal groups. There are five pens in each
group.

5,10, 15, 10

o
able zeas four Each table seas four chideen

20 culdren canst down

The whole is 20. There are 20 pens

There are three equal groups of five.

5, 10, 15. The whole is 15.

Three groups of five is equal to five groups of three.

3x5=5x3

14 %6
14 14
r o
5| 88 000 6
60000000
14 14
6 6
] L
10x6 4%6 7x6 7x6

~< -

Multiply by 4 by doubling and doubling again
eg 16x4=32x2=64

Divide by 4 by halving and halving again

eg. 104+4=52+2=26

double halve.
e

Multiply by 8 by doubling three times
60 12x8=24x4=48%x2=96
Divide by 8 by halving three times:
60 104+8=52+4=26+2=13

Adding and subtracting equal
groups to support skip
counting

OO0

“There are three equal grioups of two. The whole is six.

Ten times the size

10
)

1 %10

For every one | need to use a ten. 10 is ten times the size of one.

80cm
e
B <o

Mental multiplication of
three 1- digit numbers,

using the associative law

Four pots each containing two flowers which eact
have seven petals. How many petals in total?

(4x2)x7 or 4x(2x7)

224

Three groups of four, two times

Multiplication can be done in any order.
The order of the factors does not alter the product.

Multiply by partitioning one
number and multiplying each

part
8x14 =8x10 + 8x4
10 14
[
1
8 80 : 32
1
1
Represent with area model

10x8 4x8

{ . }
T T
0 12

Jottings on a number line

Halving and doubling to
derive new multiplication
facts

Multiplying by 10

o

~_/

Ten times the size
x10

5 made 10 times the size is 50.
50 is ten times the size of 5.
5 multiplied by ten is 50.

Short multiplication of a 2-
digit number by a 1-digit
number

Expanded layout

2 3
B
9 .
| 0 x 3
9

Compact layout

+

6
I3

2 3
x 3
6 9

If there are ten or more ones, we regroup the ones
into tens and ones.

If there are ten or more tens, we regroup the tens
into hundreds and tens.

Using knowledge of factors

Calculate 6 = 24 by using facter pairs of 24

Two and twelve are factors of 24:

6x2x12 6x12x2

2 12
° m ° m
Three and eight are factors of 24:

Bx8x3

6x3x8
3 8
SD]]]]]]]] GE

Four and six are factors of 24:

x4 x
4 6

6x6x4




8+2=4
o) N
= 1,_. 1
2 X
2 o000
L}
¥
represents | x4,

.

T omay now
ropresents 2x 4 ....

“There are two parts, each with a value of four. The whole is
eight.”

“4 + 4 is the same as 2 x 4 (two groups of four) which is the
four"

“The whole is eight. Eight shared between two equal groups
is equal to four. One half of eight is equal to four.”

Representing known facts to
derive new facts using and
combining arrays and on a
number line (3x)

T know This 15 2 % 3 because there are W equal Groups of
throe.”

2x3+1%x3=3x%3

2x3+1x3=3x3

“Three multiplied by three is equal to nine.”

or

Using known facts for
multiplying by multiples of 10

3x2=6 30x2=60

- [S= -
(& (2t
- sz
- prEaaessTT
™ CEEIEIPESER
- s T=rE

Short multiplication of 3-
digit number by 1-digit
number

e @ 00
EEEESE 00
b..“. QC
| |s]1]2
x5 To calculate 512 x 3,
L3 represent the number
30 512. Multiply each part
“IAIL by 3, regrouping as
1503 6 needed.
IREEE
x 3
1536

When we multplly by zero, the prodiuct is zero.

Multiplying 3- or 4-digit number
by a 1-digit number using the
formal written method of short
multiplication

L S 2,000
OO0 Fam[m W]
+ el I R
2,000 W00 10 3 | 2/3|1)3

e w0 w0 . R

Multiplication of 2- digit
numbers with partitioning (no
regrouping)

Multiplying by a 2-digit number
Formal written method of long

multiplication




3x12 1

3x12=36

42 x23
X 40 2
20 800 40
3 120 6

@2x3)

(42 % 20)

o= e ]= =

ale|a|w|~o

Multiplication of 2- digit
numbers with partitioning
(regrouping)

X

1) First, | need to partition my 2-digit number into tens and
ones.

2) |need tomultiplymyonesby . Thereare ____ ones.

| can regroup my onesinto ___or | do not need to regroup my ones.
3) Ineed tomultiplymytensby . Thereare ___tens.

| can regroup my tens into ___or | do not need to regroup.

4) | can add the tens and ones to get the product. ___
multipliedby ___is .

Multiplying a 3- or 4- digit
number by a 2- digit number.

124 x 26

x 100

20

+

20 | woxzazom

20 ane

txmam

6 | woxsssn

2 w6tz

ixean

(124 % 20)

oo a [ re

+
13
4| (124x6)
0
4

(124 x 26)

]| =




Sharing objects into
groups
(Partitive division)

Share ten into two equal groups.

ﬁﬁfﬁ@
@ ]

The whole is ten.
There are two equal groups.
Each groups has five.

Sharing objects into a given
number of groups (Partitive
division)

There are 12 children altogether.
There are three rows on the carpet.
How many children will there be in each row?

“We know the whole is 12. We know there are three parts.
We don’t know the value of the parts.”

eeee
12 C{eoee
oo

Dividing by 10

o

One tenth of the size
=10

Dividing by 10 and 100

I'm making 150 one-hundredth the size.
This is the same as dividing by 100.

Multiply and divide whole numbers
and those involving decimals by 10,
100 and 1,000

@ ge @@ o
5 || @ 132
(:i g ee 13.2
@ L ee

1.32+10=0.132
0.132 is one-tenth the size of 1.32.

13.2+100=0.132
0.132 is one-hundredith the size of 13.2

When you divide by ten, each part is fen times smaller. The
hundreds become tens and the tens become ones. Each digit
is in a place that gives it a value that is ten times smaller.

Grouping objects
(Quotative division)

One, two, three, four.
One, two, three, four.

One, two, three, four.

All the counters have been divided
equally into groups of four.

There are three groups.
12 shared equally into groups of four makes three
groups.

Grouping objects into sets of
equal groups (Quotative
division)

There are 12 children altogether.

The children sit on the carpet in rows of three.
How many rows will there be?

“We know the whole

is 12. We know the

value of each part is 12 1 00
three. We don’t

know the number of K . . .
P XX

Dividing a 2-digit number by
a 1-digit number (no

regrouping)
[_64+2= J
(64 ]
v
—— @) (4
- 60+2=30 4+2=2
# - 64+2=32

Derived facts

3x7 and21+3
H 00000
{

If | know 42 + 7 = 6, then | know:

[ 7goupscis | & groups of 70
IITTIIY
IIIIIX
I EREPOGE
[420)@([ 7 ] 600] [#20)®(70]@( 6
7 Jw(s00]=(420] (re)® (e J=(aze]

Doubling and Halving

~¢ -

Multiply by 4 by doubling and doubling again
eg. 16x4=32x2=64

Divide by 4 by halving and halving again
eg.104+4=52+2=26

"
g
Multiply by 8 by doubling three times.

eg 12x8=24x4=48x2=96

Divide by 8 by halving three times
eg. 104+8=52+4=26+2=13

Use of an array to establish the
inverse relationship between
multiplication and division and
derive facts

Division of 2-digit
numbers by a 1-digit
number

564
6 28 28
56 56
G o)
40+ 4=10 16+4=4 28+4=7 28+4=7
\/ \/
104 4=14 T+7=14

56+ =14 S6=4=14

Deriving facts from known facts

FICECE
x 100 * 100

(1) 3 (O om

If the dividend is made one hundred times the size, the
quotient will be one hundred times the size.




“I can see two equal groups of five which is equal to ten.”

“I can see ten divided into five equal groups of ten.”

“One half of ten is equal to five.”

“One fifth of ten is equal to two.”
2x5=10and5%x2=10
10+2=5and10+5=2

% of ten is equal to five

%of ten is equal to two

Short division of 2- digit
numbers by a 1- digit

number
39+3
] [ Tens | omes |
s[5 ® (000
| 1 000
(] [c]o]T]
75+3

Two groups of three tens can be made from seven tens.
There i one ten remaining.

2|5
3|75

Using knowledge of multiples to
divide

112+8= 80+8 + 32+8

112 +8
__BO+B+32+8
10

14

80 32 |8

xE 4xd

/

&

1260+6 = 1200+6 + 60+8
7

1,260 6

200 10
1,200 60 6

210

Short division of a 3- digit
number by a 1- digit
number

438+6
0 7 3
6|4 '3's

4 hundreds + 6 = 0 remainder 4 hundreds
4 hundreds = 40 tens
plus 3 more tens = 43 tens

43tens+6 = 7 tens remainder 1 ten
Tten =100nes
plus 8 more ones = 18 ones
18ones =6 _=3ones

Using knowledge of factors to
divide




144 + 24

24

? 144

I know 2 and 12 are a factor pair of 24 and so | can divide
by 2 and then by 12.

144 +2+12

12 12

? 72 72
144

Division of a one- or two-
digit number by 10 and
100, identifying the value
of the digits in the answer
as ones, tenths and
hundredths

24+10=24

T
o9 OO |,

610
oo @0
=1C)

Short division Dividing a 4-digit
numbers by 1-digit numbers

8528 + 4

132

418|528

Long division Dividing a 4-digit
number by a 2-digit number

34

121408
36 |
48

48

o




