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PROGRESSION OF NUMBERLINES

EYFS Number track Has the numbers inside
the sections, rather .Z- 3 . 5 . 7 . 9 .
than on the divisions
End of EYFS Calibrated, Equal divisions marked
and moving numbered on the numberline and | || | | || |
. C I I o | I (. I
towards year 1 | numberline each division is
expectation numbered o 1 2 3 5 7 8 9 10
Year 1 - Calibrated, Equal divisions are
National age unnumbered marked, but left
related numberline unnhumbered for L1 1 I |

expectation

children to add
relevant numbers to

Year 2 -
National age
related
expectation

Blank numberline

No divisions or
numbers marked for
the children




Addition

Songs introduce and reinforce counting. Teachers and children explore counting and addition with a large
variety of both concrete manipulatives (e.g. toys, cubes, natural
Children learn to count beyond 20, but develop a deep objects, counters) and pictorial representations.

understanding of numbers 0-10.

% Where possible, numbers should be taught in
% the context of real life. Maths should be
meaningful.

In games, children begin to count on a

number track (e.g. jump from 7 to add 3 = 10).

Children are taught number formation in EYFS and are introduced to addition number sentences:

1+4:=5 5=2+3 Learning that = (equal) means the same as.




Concrete

Pictorial

Consolidate understanding of part whole model to
add two groups.

12+5

Add two groups of cubes to make a bar.

7+4

Using a beadstring, add on the smaller number.

7+4

Use 10 frames and bead strings to begin to regroup
into 10.

Use pictures to add two numbers together as a group or
a bar.

5
12 1‘1‘1|1||

Children initially add on the smaller number ona
numbered numberline, moving onto an unnumbered
numberline later in the year.

7+4:=11

Children go up in 1s

Children begin to use a 100 grid to add larger numbers.

Use pictures in addition to numberlines to regroup.

Abstract
Counting on from the larger number.
7+4=11
11=7+4

"Jack had 7 toy cars but for his birthday he got 4
more. How many cars does he have altogether?”

Develop to missing humbers:

3+4=0 O0=3+4
3+0=7 7=0+4
O0+4=7 7=3+10
O+vs=7 7=0+V




Group objects such as straws to introduce diennes.

Use pictures that are grouped into 10 to develop

addition.

568/ =

Concrete Pictorial Abstract
Consolidate understanding of diennes by grouping | Add multiples of 10
objects such as lollysticks (see year 1). 20+30=50
Use diennes and bead strings to then add multiples 50 = 30 + 20

of 10.

Children begin to use known number facts to help
add multiples of 10.

Children use known number facts o support
addition to 20.

14+ 6

Begin to draw representation of T and O.

[J+[J=20 20-[]=[]
O+0=2 20-J-

Use known number facts
3+2=5 30 + 20 = 50

17+1=__
18=17+__
17+ ___ =18




Use 10 frames to add a two digit number and a one
digit number.

Add two digit numbers and 10, exploring that the
ones digit does not change.

Add two two digit numbers with diennes, place value
counters and Numicon.

XXXt A B
XY™
XX ICL]
(A NN
CCRXER]
L Y

Use a numberline to add to and past multiples of 10.

My O to 30 Namber Line

" RN PR "o i "
PR S T T S S R IR R ey

Draw numberlines to add 10
27 + 30

+10 +]0 +]0

' 4 4 '
T 1 1 T

.27 37 47 §7

Add by drawing own representations of T + Os.

[IFES:

Refine this by partitioning the second number only on a
numberline:
+30 +5

T T A

33 33 8e

Add a near multiple of 10 to a two-digit number:
Add 9 or 11 by adding 10 and adjusting by 1
356+9=44

35 44V45

Explore related facts:

17+5=22

5+17=22

22

22—17 =5
17 5

22—-5=17

27 +10=137
27 + 20 =47

27+ =57

Partition two digit numbers into tens and ones and
recombine

12+23=10+2+20+3
=30+5
=35

Refine to partitioning the second number only
eg. 36+53=53+30+6

=83+6

=89




Add three one digit numbers using a variety of
representations:

Combine to make 10 first when possible.

V¥ g

Regroup and draw representation.

B

4+ 7 +6)= 10+7]
R (Vi

Combine the two numbers that make/
bridge ten then add on the third.

Concrete Pictorial Abstract
Add 2 two then three digit numbers by using Use pictures of a place value grid to support Expanded Column Addition
diennes. Use a place value grid to support why understanding of exchanging. 83
exchanging occurs. +42
5
120
125
H]T]o 358
F + 73
i | i
| 120
=, 300
H‘ ﬁ

Deepen understanding by representing column
addition with place value counters.

iR .
i

275+ 16 = 291

Deepen understanding with pictures of place value
counters on a place value grid.

Leading to formal method, showing numbers
exchanged underneath
358




Column Addition

Hio [T

o

Children are exposed to different representations to
encourage them to choose the most efficient addition
method.

275+ 99
374
1

R
 S—

275 | a9

+ 73
431

£3.42
+ £1.36
£4.78

Children are encouraged to use the most efficient
methods (e.g. counting on 100, then subtracting 1).




Concrete

Pictorial

Abstract

As in year 3, continue to use place value equipment
to organise thinking.

Extend to tenths and hundredths (same number of
decimals places).

Use counters and real life situations to develop
understanding of negative numbers (e.g. money,
temperature).

Continue to use pictures of place value grids to support
understanding of exchanging.
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Include examples where there's exchanging in more than
one column.

Use numberlines to add on from negative numbers.

*3

10 -9 -8 7 -6 -5 4 -3 -2

Representations include pictures of

thermometers.
—l ¢

— goc
d
=2°C
=3°C

3587
+ 675

4262
111

Extend to decimals (same number of decimals
places) and adding several numbers (with different
numbers of digits).

Relate to money and measures.

Draw own basic numberline.

9+11=2 /____'9___‘_\;___\

-3 o 2




Concrete

Pictorial

Abstract

Continue to use place value equipment to organise

thinking.

Extend to numbers with any number of digits and
decimals with 1 and 2 decimal places.

Continue to use pictures of place value grids to support

understanding of exchanging.

10,000s | 1,000s | 100s 10s 1s
000|000 000000
o0 |0 Q00000

e]e]e]e]e]

+

10,000s | 1,000s | 100s s | s
Q00| OO [OOOILOOI0OO
888 OO 00O

1249 + 117.25 = 242.15

12490 put in a zero to secure the place value
+117.25

242.15
11

673.9
+_56.045
729.945
1




Concrete Pictorial Abstract

Continue to consolidate understanding as in year 5. Continue to consolidate understanding as in year 5, .Continue to consolidate understanding as above.
exposing children to different representations to
encourage them to use the most efficient methods (in Use approximation to check if answers are
the context of a problem). reasonable.

?

9,644 3,352

+1 hour

/—ngl,%es

12:05 13:05 13:13




Subtraction

Subtraction in EYFS

Songs introduce and reinforce counting down. Teachers and children explore subtraction with a large
variety of both concrete manipulatives (e.g. toys, cubes, natural
objects, counters) and pictorial representations.

In the summer, teacher's begin o model how to
' subtract using a numbertrack

Where possible, numbers should be taught
in the context of real life. Maths should be
meaningful.

Children are tfaught number formation in EYFS and are introduced fo subtraction number sentences:

eg.5-4=1 Learning that = (equal) means the same as.




Subtraction in Year 1

- read, write and interpret mathematical statements involving subtraction (=) and equals (=) signs
- represent and use number bonds and related subtraction facts within 20

- subtract one-digit and two-digit numbers to 20, including zero

- solve one-step problems that involve subtraction, using concrete objects and pictorial representations, and missing number problems suchas 7 =__ - 9.
- demonstrate an understanding of the inverse relationship and reason about associated facts

Concrete Pictorial Abstract
Consolidate understanding of how to use physical objects to | Cross out pictures to show what has been taken away.
take away. . A 7-3=0 0=7-3
“ b Sam spent 4p. What was
his Find possibilities:
" & change from 10p? 0-v=4 4=0-V

Use bead strings to develop understanding that when we
takeaway we can count back.

Introduce children to finding the difference using rows of
cubes and bead strings..

¢¢¢¢ﬁf@&@&
T i esenne

Children initially subtract by counting back on a
numbered numberline, moving onto an unhumbered
numberline later in the year.

Children takeaway in 1s

Use the bar model to illustrate find the difference
questions.

James collected 12 conkers and Ahad collected 17. How
many more does Ahad have than his friend?

Develop to missing numbers:
7-0:=4 4=0-3




Find the difference between 7 and 11 by counting on -3=4 4=7-0
on a numbered numberline. When there's a deep
understanding, move onto an unnumbered numberline.

:::::::./\./\./\./\.:
7 11

Children begin to count on a 100 grid to find the

Children experience many concrete representations of .
difference between larger numbers.

number bonds to 20.

Missing numbers and problems.
17-3=10 1=20-13
-v=10 20=0-V

Children are exposed to many pictorial
representations of number bonds to 20. These reflect
both take away and finding the difference.

Numicon should be placed on top of two blue ten pieces.

0000000000
Q 000000000—

@ soeele |00
¢o/e/e]e

Subtraction in Year 2
- solve problems with subtraction, using concrete objects and pictorial representations, including those involving numbers, quantities and measures
-apply their increasing knowledge of mental and written methods where regrouping may be required
- recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100
- subtract numbers using concrete objects, pictorial representations, and mentally, including:
a two-digit number and ones; a two-digit number and tens; two two-digit numbers
- show that subtraction has to be done in the order stated

- recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems.
- use estimation to check that his/her answers to a calculation are reasonable

Concrete Pictorial Abstract

Children continue to practise and become confident in
using a 100 grid.

Consolidate understanding of diennes by grouping 10 See pictorial representations of T + O diennes, before | Subtract by partitioning the second number only.
objects such as lollysticks before using them to subtract. | drawing own. Cross of f the number to be subtracted.

Begin with no regrouping then move onto exchanging a ten Begin with no regrouping then move onto exchanging a | No regrouping:

for ones when necessary. ten for ones when necessary. 37-12=37-10-2

=27-2




Use bead strings to subtract tens then ones.

Use bead strings to subtract 9 or 11 by removing 10 then
making the necessary adjustment. Begin to add/subtract 19
or 21

Children are exposed to numberlines to subtract and
then begin o draw their own.

52 - 21 = 31
-1 -10 -10
32 42 52

As in year 1, children count on to find the difference
and learn that often this is the most efficient method
to subtract if the difference is small.

84 -56 =28

+ 20

56 60 80 84

356-9=26

=25

Regroup/exchange to subtract:
43-25=43-20-5
=23-5
=18

356-9=35-10+1
=25+1
=24
Developing to do this mentally.




- subtract numbers mentally, including:

Subtraction in Year 3

a three-digit number and ones; a three-digit number and tens; a three-digit number and hundreds
- subtract numbers with up to three digits, using formal written methods of columnar subtraction
- estimate the answer to a calculation and use inverse operations to check answers

- solve problems, including missing number problems, using number facts, place value, and more complex subtraction.

Concrete

Pictorial

Abstract

Develop year 2 skills using 3 digit number - 2 digit number.

Subtract 2 two then three digit numbers by using diennes.

Use a place value grid to support why exchanging occurs.

Develop year 2 skills using 3 digit number - 2 digit
number

Estimate first....

187-15=172
182 177
187

Use pictures of diennes on a place value grid to
support understanding of exchanging. Children may
draw their own representations.

175-38=?

Develop year 2 skills using 3 digit number - 2 digit number.

187-15=187-10-5
=177 -5
=172

Extended Subtraction, without and then with regrouping:
98
- 24
4 (8-4)
70 (90-20)
74

 4(12-4)
50 (80 - 30)
54




Deepen understanding by representing column subtraction
with place value counters.

E (-ﬂ';?*;‘

Deepen understanding with pictures of place value
counters on a place value grid.

100 100 D @

100 100 0 @

10 o [T 0

Children are exposed to different representations to
encourage them to choose the most efficient

subtraction method.
293 0
243 | °

Developing to formal column subtraction:
8 1
52
- 38

4




Subtraction in Year 4

- subtract numbers with up to 4 digits using the formal written methods of columnar subtraction where appropriate

- estimate and use inverse operations to check answers to a calculation
- subtraction two-step problems in contexts, deciding which operations and methods to use and why.

Concrete

Pictorial

Abstract

Use place value equipment to justify mental methods.

Consolidate Year 3 methods to subtract, extending to
four digit numbers.

Consolidate Year 3 methods to subtract, extending to
four digit numbers.

Consolidate understanding of column subtraction learnt
in year 3, extending to four digit numbers.

H T ® L) | ~— 2 4 1 4.9 91
®28 | 1250-420- S 1250 - 420 = 352 5000
& ) -178 - 457
ggese 174 4543
" estegees
L1}
Children continue to see a variety of representations
to encourage them to choose the most efficient
subtraction method (e.g. bar model, part whole
diagrams).
Subtraction in Year 5
- subtract whole numbers with more than 4 digits, including using formal written methods
- subtract numbers mentally with increasingly large numbers
- use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy
- solve multi-step problems in contexts, deciding which operations and methods to use and why.
Pictorial Abstract

Concrete

Consolidate Year 3 and 4 methods of subtracting,
extending o up to 3 decimal places.

Consolidate Year 3 and 4 methods of subtracting,
extending o up to 3 decimal places.

Children continue to see a variety of representations
to encourage them to choose the most efficient
subtraction method (e.g. bar model, part whole
diagrams).

Develop column subtraction, extending to up to 3
decimal places, using zero as place holders when the
number of decimals differ.

4842 - 37.61 =

478 14 2
37 .6 1
1 0 8 1

302.63 - 178.124 =




2 9 1

A02.674310
-178.12 4
12450 6

Calculations include both money and measures. Inverse
operations are used to check calculations.

Subtraction in Year 6
- perform mental calculations, including with mixed operations and large numbers
- use their knowledge of the order of operations to carry out calculations involving the four operations
- solve multi-step problems in contexts, deciding which operations and methods to use and why
- use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy.
Algebra
- use simple formulae
- express missing humber problems algebraically
- find pairs of numbers that satisfy an equation with two unknowns

Concrete Pictorial Abstract
Continue to consolidate understanding as above, using Continue to consolidate understanding as above, Continue to consolidate understanding as above.
manipulatives to prove and justify answers. exposing children to different representations to
encourage them to use the most efficient methods. Use approximation to check if answers are reasonable.

374 -a= 245.28 2046.1 = x-123.58

KL ° Calculations expressed algebraically
245,28 | @

Find different possibilities: x +y = 1026
sometimes giving a set criteria (e.g. x is odd, the
difference between the x +vy is 24 etc).




Multiplication

Children are expected to be able to recall all multiplication facts to 12 x 12 by the end of year 4.

Multiplication in EYFS

The link between addition and multiplication is Children are exposed to many concrete and pictorial representations:

introduced through doubling -
repeated addition of the same number.

The children also learn to count in 2s up to 10. This is
introduced through real life contexts (e.g. counting objects
that come in pairs, such as socks and gloves, the children
lined up in pairs). They reason about multiplication (e.g. all
these wellies are in pairs. Mrs Josey says there's 9
altogether. Does that sound right?)

Children are not introduced to the multiplication symbols until year 1.

SUSLSEI RIS R




Multiplication in Year 1

- solve one-step problems involving multiplication by calculating the answer using concrete objects, pictorial representations and arrays with the support of the teacher

Concrete

Pictorial

Abstract

Consolidate previous understanding of doubling.

Children revisit counting in 2s (see EYFS), extending
to larger numbers. Then extend to repeated addition
of other numbers, developing to have particular
emphasis on counting in 5s and 10s (e.g. counting glove
fingers, string beads).

. f—-::

Develop understanding of lots of (e.g. 3 lots of 5).
Then extend to representing this as arrays:

Draw pictures to illustrate doubling.

Children experience different representations of
repeated addition.

There are 3 sweets in one bag.
How many sweets are Ther‘e in5 bags"

Children see a variety pictures of arrays and later in the
year begin to draw arrays themselves:

222 2 2 2x6:=12 [ i
L A B B A _ 1‘ \ 0 R [ R ’
b A s A s TR

& & O ] Y

vewwe TEREE Ta=t Ta=l

Revisit and extend past learning of doubles of 0-5.
Werite doubles as a repeated addition:
5+5=10

Once partitioning is understood through using groups
of objects and diennes (see addition), introduce
partitioning a number, then double it before
recombining it back together.

16
Vil
Lol

20 + 12 =32

Children revisit counting in 2s, extending to larger
numbers and applying this to sequences of humbers.
Develop further to record repeated addition of other
numbers:

5+5+5+5=20

Count aloud in 2s, Bs and 10s and apply this to
sequences of multiples.

Develop understanding of lots of and how we can
records this with a multiplication symbol.

5x4=20 (eg.five fingers on each hand, 4 lots of
hands).




Record repeated addition initially on numbered
numberlines and later in the year on unnumbered number
lines.

A

0 12 3 4 5 6 7 8 9 1011121314 1516 171819 20

Once repeated addition is understood, children use 100 grids to
aid automatic recall of counting in 5s and 10s.

Multiplication in Year 2

- recall and use multiplication facts for the 2, 5 and 10 multiplication tables, including recognising odd and even humbers (begin to explore multiples of 3)
- calculate mathematical statements for multiplication within the multiplication tables and write them using the multiplication (x) and equals (=) signs

- show that multiplication of fwo numbers can be done in any order (commutative)
- solve problems involving multiplication using materials, arrays, repeated addition, mental methods, and multiplication facts, including problems in contexts.
- solve word problems with multiplication with more than one step
- recognise the relationship between addition and multiplication.

Concrete

Pictorial

Abstract

Consolidate and develop previous understanding of
doubling. S

Use a variety of manipulatives to aid counting in 2s, 3s,
5s and 10s.

Draw representations to assist doubling.

Use a variety of pictorial representations to assist
counting in groups.

Partition a number, then double it before recombining
it back fogether.

16

£
Lol

20 + 12 =32

Double multiples of 5 up to 50.

Count aloud in 2s, 3s, 5s and 10s.
Complete sequences of multiples of 2, 3, 5 and 10.

Write multiplication sentences:

X = signs_and missing numbers
7x2=10] 0=2x7
7x1=14 14=0x7




Further develop understanding of arrays, rotating
manipulatives to find commutative multiplication
sentences.

Develop understanding that multiplication and division
are the inverse.

'5 lots of 3 is 15;
15 grouped into 3 gives 5
groups.’

Draw arrays in different rotations to find commutative
multiplication sentences:

®© o O o 4x2o0r4+4
e o o o

2x4
Extend to use repeated addition on a numberline:

2+2+2+2

0o 1 2 3 4 5 6 7 8

Use pictures to deepen the
understanding of the
relationship between
multiplication and division.

x

x

Ooo0oo
Oo0o0o
o000

14=2 x [}
14=xV

x2=14
OxV=14

Record commutative multiplication sentences:

5x4=4x5

Show all related fact family sentences:
4x2=8
2x4=8
8-2:=4
8:4=2




Multiplication in Year 3

- recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
- write and calculate mathematical statements for multiplication tables that they know, including for two-digit numbers times one-digit numbers, using mental and

progressing to formal written methods

- solve problems, including missing number problems, involving multiplication, including positive integer scaling problems and correspondence problems in which n objects are

connected to m objects.

Concrete

Pictorial

Abstract

Consolidate year 2 learning, extending to multiples of
4 and 8.

Continue to rotate arrays to find commutative
multiplication sentences.

Use diennes to introduce the grid method of
multiplying TO x O.

Consolidate year 2 learning, extending to multiples of 4
and 8.:

II: III II- Ild III

LAV Y L [ [ |

Number lines
6x3
0 6 12 18

Children develop an
understanding of how the

x2, x4, x8 multiplications f\ggg’i
are related through 000 OO0
000 000

repeated doubling.

3x2=6 3x4=12

Use pictures of diennes to support understanding of
multiplication. Children may draw their own
representations.

24 x 3
T (0]
e (oooa)

Continue using a range of multiplication equations as in
Year 2, but with appropriate numbers.

4+4+4+4+4+4+4+4=-4x8

=32
7x8=10] 0=7x8
8 x[1=56 56 =1x7
Ox7=56 56 =8 x
Ox V=56 b6 =1xV

Apply knowledge of commutative law to a range of
problems.

6rid method (use partitioning):

35x2=70
x |30 |5 60
2 [60 [10 .10




Move on to use place value counters on a grid to
multiply TOs by Os.

Deepen understanding with pictures of place value
counters on a place value grid.

23 x5
T o)
G QOO
G QOO
G QOO
(C]C) (0]0]0)
(O]O) (©]C]C)

Estimate first: 23 x 7 is
approximately 20 x 10 = 200
23 x7=161

T o

X 20 3
7 140 | 21

140
+21

16l

Begin to introduce short multiplication, which will be
practised further in year 4.

- recall multiplication tables up to 12 x 12

Multiplication in Year 4

- use place value, known and derived facts to multiply mentally, including: multiplying by 0 and 1; multiplying together three numbers

- recognise and use factor pairs and commutativity in mental calculations
- multiply two-digit and three-digit numbers by a one-digit number using formal written layout

- solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers by one digit, integer scaling problems and harder correspondence problems such as

n objects are connected to m objects.

Concrete

Pictorial

Continue to use diennes and place value counters to
develop understanding of multiplication, extending to
HTO x 0.

H T o]
L L
o0 ® | C
) (R
eoe ® |

Explore how multiplications relate to one another
(e.g. If T know 5 x 7 =35, then
7x7=35+14;

Children continue fo see representations of diennes and
place value counters o deepen their understanding of
multiplication, extending to HTO x 0.

000000 :
000000 -
000000 .

w

Represent the relationship between x9 and x10.

Seleelee|
s8sase

Abstract
Revisit, practise and become fluent in short multiplication:
7 2
X 8
5 7 6

Extend to HTO x O

Use knowledge of factors to simplify some
multiplications.




Represent x11 and x12 and their relationship to x10.

000000 000000 000000 000000

Understand that
000000 000000 000000 000000

CommU*QﬁViTY 80888 000000 0D0OOO 0COCCO 000000
eeseee 000000 000000 DOOOOO OOOGOG
can be used to

i

[tiply i 2x6x10=120

multiply in 12 x10=120
different orders.

10x6x2=120

60 x 2=120

Use meaningful contexts to multiply 3 digits together.

Each sheet has 2x 9 stickers. OIS
44 A
There are 3 sheets. A e bt

There are 3 x 2 x 9 stickers in total.

Develop mental multiplication by developing Place value grids support the development of mental

understanding of place value. multiplication.

Tenths and Hundredths Place Value Grid <

24x5=12%x2x5

12x2x5=

—J
2x10 =120
So,24 x5=120

Develop mental multiplication
30x 70
3 x 7 =21 therefore 30 x 70 = 2100

Multiplication in Year 5
- identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers
- know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers
- establish whether a number up to 100 is prime and recall prime numbers up to 19

- multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including long multiplication for two-digit numbers

- multiply numbers mentally drawing upon known facts
- multiply and whole numbers and those involving decimals by 10, 100 and 1000
recognise and use square numbers and cube numbers, and the notation for squared (2) and cubed (3)




- solve problems involving multiplication including using their knowledge of factors and multiples, squares and cubes

- solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign
- solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates.

Concrete

Pictorial

Abstract

Use cubes or counters to explore the meaning of
square numbers.

Use cubes fo explore cube numbers.

Use place value equipment to multiply by 10, 100 and
1000.

Use images to explore examples and non-examples of
square numbers.

Understand repeated multiplication by 10.

Use illustrations of place value equipment to represent
how to multiply by 10, 100 and 1000.

gs8 sss8

sess 2333
g288 g8 SSos ssee
2000 o800 2000 o8ee

Spot patterns on a multiplication grid.

Use known facts and unitising to multiply.

Use place value grids to further deepen understanding
of how to multiply by 10, 100 1nd 1000.

H T o

Ok




As in year 4, continue to use diennes and place value
counters to develop understanding of multiplication,
extending fo THTO x O.

Introduce TO x TO using diennes (or other
manipulatives such as bands of pencils, bags of sweets)
to partition.

23 x15=

10x 15

10x 15

3x15

=150 =150 =45

As in year 4, continue to see representations of diennes
and place value counters to deepen their understanding of
multiplication, extending to THTO x O.

Develop understanding of TO x TO by seeing different
representations (e.g. area model):

CN=EREE
=== |amz| |

Revisit and practise short multiplication, extending to THTO
x O.

6rid method
72 x 38 is approximately 70 x 40 = 2800
X /0| 2
30 12100 |60 = 2160
8 560 | 16 =_5/76+
2736
1

Develop into long multiplication, starting with two digit
multiplied by two digit, progressing to four digits
multiplied by two digits.

7 2

X 3 8

5 7 6

2 1 6 0

2 71 3 6

3452

X 31
3452
103560
107012

Progress to include examples that require multiple
exchanges as understanding, confidence and fluency
build.




Use place value equipment to explore and understand
the exchange of 10 tenths, 10 hundredths or 10
thousandths.

Tenths and Hundredths Place Valus Grid <

Place value grids support the development of mental
multiplication.

Understand how exchanging is represented on a place
value chart.

ThelDHU| T | LOL |5t [iTth
2 [o 45
2:5x10=25 2 5 Fe
25 x 100 = 250 2 o A T O
2:5x 1,000 =2,500 | 2 55110 |10 |

Multiplication in Year 6

- multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication
- perform mental calculations, including with mixed operations and large numbers

- identify common factors, common multiples and prime numbers

- use their knowledge of the order of operations to carry out calculations involving the four operations
- use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy.

Ratio & Proportion

- solve problems involving the relative sizes of two quantities where missing values can be found by using integer - multiplication and division facts

- solve problems involving the calculation of percentages [for example, of measures, and such as 15% of 360] and the use of percentages for comparison
- solve problems involving similar shapes where the scale factor is known or can be found

- solve problems involving unequal sharing and grouping using knowledge of fractions and multiples.

Algebra
- use simple formulae
- express missing number problems algebraically

- find pairs of numbers that satisfy an equation with two unknowns

Concrete

Pictorial

Abstract

Use place value equipment
to explore multiplications.

2345 x4 =

Y

Continue to see different representations of
multiplication.

Revisit, practise and become fluent in long multiplication.
Select different methods appropriate for the calculation.




Compare different methods (e.g. repeated addition v
partitioning to multiply).

As in year 5, continue to use place value equipment to
explore and understand the exchange of 10 fenths, 10
hundredths or 10 thousandths (including in the
context of measures).

As in year 5, continue to use place value grids to support
the development of mental multiplication.

2a. Fiaz is trying to solve the calculation

below.

He says:
| can multiply by 90
and then add x9 to
calculate the answer.

Explain an alternative method and
calculate the correct answer.

Use known facts to generate families of related facts

(including decimals).
=3

1870 + 11 = 70

l 70 x 12 7% 10 |
3 § J




Division

Division is introduced through sharing Children are exposed to many concrete and pictorial representations.
and grouping.

The children are initially introduced to halving quantities
between two. They begin to recognise that numbers are
either odd or even. In the summer term, children continue
to consolidate this learning but also move on to

sharing quantities of 10 or less between 3, 4 or 5.

Sharing model: I have 10 strawberries. I want to share
them with my friend. How many will we have each?

The children begin to make a link between counting in 2s and
grouping into 2s.

Grouping model: Mum has 6 socks. She grouped

them into pairs. How many pairs did she make?

Children are not introduced to the division symbols until year 1.




Concrete Pictorial Abstract
Consolidate children’'s understanding of Children make diagrams to assist sharing. Introduce the symbol for division and record division humber
sharing and introduce the term sentences.

division/divide.
. e !l @ 15+3=5

BE&

Consolidate children's understanding of Children draw around drawn items 0 0 e 0 C
grouping and introduce the term to group them.

division/divide. OO0000

000060

Children are exposed to different
representations of grouping.

12 children get into teams of 4
to play a game. How many
teams are there?

f

000|000 000 000 & &
. " ke i

Begin to draw arrays and use lines fo split the array into

Begin to use arrays to group T oo
groups to make multiplication and division sentences.

counters/cubes/foods.

15+5=3

4aYIYIXXI >
<« YYYXI >
« YXXX




Concrete

Pictorial

Consolidate previous learning about sharing
and grouping. Begin to understand how they
relate to one another.

Revisit arrays and become fluent in how to
use them. Use arrays to understand the
relationship between multiplication and
division.

Consolidate previous learning about sharing and grouping.

Children begin to count groups on a numberline.

There are 6 sweets. How many people can have 2 each? (How
many 2s make 6?)

Understand the link between division and repeated
subtraction.

5 5 5 5 5

o 5 10 15 20 25

Revisit arrays and become fluent in how to use them. Use
arrays to understand the relationship between
multiplication and division.

Abstract
+ = signs and missing numbers
6+-2=10 0=6+2
6:0=3 3=6 +0J
]+2=3 3=01=2
0+v=3 3=0=:V




Concrete

Pictorial

Abstract

Consolidate previous learning about sharing and
grouping. Understand how they relate to one another.

R

96=3=32

(QA

s » ¥

Introduce remainders.

3 =3 =|\rl |

Experience a variety of pictorial representations of
division.

10 10 ‘10 10

The picture could be 28
shared into 4 or 28
grouped into groups of 7.

55+ 5

10 @[50 @ |0 @ |0 @ | w0 @

Continue to develop use of numberlines to divide,
focussing more on counting up as children use their
multiplication knowledge to help them.

How many 3s make 18?

A Vi Vi Vdh Vdh Vd

0 3 6 9 12 15 18

Use both drawings of arrays and numberlines that
result in remainders.

24 =+ 8=2x__
Mrs Rowlatt has 8 litter pickers to share between the 24 eco

warriors. She puts the children into equal groups. How many
children need to share a litter picker?

16+3=5r1




Use place value manipulatives to introduce short
division with no regrouping or remainders:

3[9 ¢
:

Start with the biggest values, just like the written
method.

Sharing - 16 shared between 3, how many left over?
Grouping - How many 3's make 16, how many left over?

i V' V' V' V4 A

0 3 6 9 12 15 16

Use pictorial representations to illustrate short division
with no regrouping or remainders:

3 2
96+ 3= 32 eee o6
3 |000 ee
(ONONORNN N

Record families of division and multiplication facts,
recognising the inverse.

Introduce formal method of short division with no
regrouping or remainders:

22

.




Concrete

Pictorial

Abstract

Consolidate past learning, including the understanding
of remainders.

Use place value equipment to unitise to divide.

Use place value equipment to partition to divide by a
single digit.

Explore why different partitioning is sometimes more
useful.

42 +3=12

30-3=10

12+:3:=4

Consolidate past learning, including the
understanding of remainders.

Use pictures of place value equipment to illustrate
unitising to divide.

a+3=(_)
PeCOOOOO®
w0+3=(]
EEOCOHOEEGG
wsi-
CISICOICICICIOIO)

Use pictorial representations to illustrate
partitioning to divide by a single digit.

-3

3 groups of I'ten 3 groups of 3 ones

Tllustrate how partitioning can be used flexibly.

84-7

Consolidate past learning.

Use known facts to divide multiples of 10 ad 100 by a single
digit.

15:3=5

150 + 3=50

1500 + 300 = 500

Partitioning to divide.

OO0
00+2= ] 40+2=(_] 6+2=]

Exploring that different types @

of partitioning gets the same

604+43=2060+3=201R2+3=4
132:+3=44

(=2)
()(a)

120 43 =40 R+3=4
N\

answer.




Revisit the use of place value manipulatives to visualise
short division and introduce regrouping.

Start with the biggest values, just like the written
method.

As in year 3, use pictorial representations to

illustrate short division, introducing regrouping.

T [3) First, lay out the
©EEEC|00 pro:
©IOI00]

T [} How many groups of 4 go
CERER 00 into 9 tens?
OO 2® 2 groups of 4 tens with | ten

left over.

T o) Exchange the I ten left
R 00000 over for 10 ones.
OO OO We now have 12 ones.

How many groups of 4 go
into 12 ones?

3 groups of 4 ones.

Revisit and become fluent in the formal method of short
division with no regrouping or remainders (extending to up
to 4 digits):

221

Begin to regroup by using chunking:

i3+5

5|73
20 (10 x 3)
23

- 20

Haow many 58 have been sublrazted?
14 seis of 5§, with 3 left over.

Answer: T3 +5=14r3




Concrete Pictorial Abstract

As in year 4, continue to use place value equipment to As in year 4, continue to use illustrations of place Begin to use the short division method once the
visualise how exchanging is sometimes necessary when value equipment to visualise how exchanging is understanding of exchanging is embedded and writing down
dividing. sometimes necessary when dividing. each stage in full is no longer needed.

Introduce the shot division method (including some examples with
remainders).

Represent division using exchange on a place value Understand the movement of digits on a place value grid.

grid.
5 o O [« [Tth[ Hth [ Thth
@ 8lel 54
0,, H.th 0 L4 $§\$5
z

Use the link between division and fractions to calculate
divisions.

5-4—5—11
T4 T4

Show a variety of representations that illustrate
the link between fractions and division.

W

11 +4=22o)
1+3=1 4




Concrete Pictorial Abstract




Use equipment to explore different factors of a Use illustrations to highlight that prime numbers Identify prime numbers

number. have exactly 2 factors. Understand the link with
division and remainders. . @l@ A @ . @ s1alio
90000000 (IIIX) @IZ@M 15 I6®I8 .20
90000000 ©0000
e [IIIIJ 21 22@24 25(26|27 2830
o0 (31)] 32|33 |34 35|36 [37) 38 |@9)| 40
41 | 42|@3)] 44 | 45| 46 |@7)] 48] 4a | 50

Revisit the use of place value equipment to divide, Revisit and become fluent in short division.

Revisit illustrations of place value equipment being
where exchanging is sometimes necessary.

shared, where exchanging is sometimes necessary.

Introduce grouping into numbers larger than 9. Introduce illustrations of grouping into numbers Introduce and then fluently use long division, writing
larger than 9. down the required multiples to support the process.

Also note why you'd use long division when dividing by

AR A ATH A 71 1 O

291
182 divided into groups of 13. 4 5 il 3 0 9 5

There are 14 groups.

aa
aa

Progressing to long division. Initially dividing by smaller 90
numbers that are easier to group with manipulatives. 409
405
45
45

Developing understanding of how to write remainders as
fractions or decimals.




Use place value equipment to understand division by 10,
100 and 1000 by exchanging.

Use illustrations to represent a variety of divisions,
including decimals.

4x2=8 Bx4=2
S0,4x02=0-8 0-8+4=02

Tllustrations visualise how to divide by 10, 100 and
1000.

0-2 is 2 tenths.
2 tenths is equivalent to 20 hundredths.

20 hundredths divided by 10 is 2
hiindredthe

Use short division to divide numbers with up to 2 decimal
places.

0 -5 3
8|4 -2 %4

Use place value grids (as in year 5) and knowledge of factors
to divide by multiples of 10.

ao—)[ + 10 ]—)[ +5 ]—)?

ao—)[ +5 ]—)[ +10 ]—)?
40+-5=8
8+10=0-8

So, 40 = 50 = 0-8

Some images have been taken from Classroom Secrets, Twinkl and Power Maths.




