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grou
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count reliably to 10 using 1 to 1
correspondence

know that a group of things change
in quantity when something is
added.

say 1 number for 1 object

count in different arrangements
conservation of number — know the
final number said is the number in

the group.

find the total number of items in
two groups by counting them all.

use objects such as toys/
counters/numicon to physically
manipulate and group
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Subtraction

count reliably to 10 using 1to 1
correspondence

know that a group of things change
in quantity when something is taken
away.

say 1 number for 1 object
count in different arrangements

conservation of number —know the
final number said is the number in
the group.

use objects such as toys/
counters/cubes/numicon to
physically manipulate

‘take away’

e
2 cubes
3 are left
5 cubes

cross out or cover drawn objects to
show what has been taken away.

See concept of doubling as adding
two equal groups using physical and
real life examples, e.g. 3 bears + 3
bears.

What is double 47

Halve a whole e.g. physically
cutting food, shapes, objects
into 2 equal pieces.

Use practical resources to
explore sharing a quantity of
objects to 10 between 2 or
more groups. [one for me, one
for you, one for X].

Use pictorial resources to find
2 or more equal parts of a
number.

See halving in relation to
subitising e.g. knowing 4 is
made of 2 groups of 2, so half
of 4is 2.




total.

count on from a 1 digit number
number a set number of jumps.

give one more than a given number
to 10

write simple number sentences
number bonds to 10

use the symbol for addition and the
equals sign.

begin to use the vocabulary of
addition.

solve simple problems including
doubling.

count back from a 1 digit number a
set number of jumps

—give one less than any given
number to 10

— write simple number sentences

— use the symbol for subtraction and
the equals sign.

begin to use the vocabulary of
subtraction.




KS1

[Use concrete objects and pictorial
representations, then apply their
increasing knowledge of mental and
written methods].

Year 1

Add 2 x 1 digit numbers (counting
oninones) 5+ 2 =7 [concrete
resources, numberline and
mentally]

6+3=9 <+

012 3 45 67T 89 10

Use pictures and bar models to add
two numbers together in a group,
e.g. 3 flowers + 2 flowers.

5<m’n $EP
"2 33

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

Use part whole model.

part

Number bonds to 10, e.g. 6 + 4
related addition and subtraction
facts]

[Use concrete objects and pictorial
representations, then apply their
increasing knowledge of mental and
written methods].

Year 1

Subtract 2 x 1 digit numbers
(counting back in ones) using
concrete resources, numberline and
mentally]

.

AAA (5-3=2]
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cross out drawn objects to show
what has been taken away, e.g. 4
buns take away 2 buns.

Use physical objects, counters , cubes etc
to show how objects can be taken away.

s
T wle

Number bonds to 10 [related
addition and subtraction facts], e.g.
104=6

6—4=2
o a2

Number bonds to 20 related
addition and subtraction facts], e.g.
203 =17

[Use concrete objects and pictorial
representations, then apply their
increasing knowledge of mental and
written methods].

Year 1

Use practical resources and pictures,
then written addition sums mentally
to double numbers to ten, e.g. 3 + 3.

Use a number line/100 square
and/or pictures to count in multiples
of 2s,5s,10s.

Use a number line or pictures to continue support in counting in
multiples.

Count mentally in 2s,5s,10s.

Write repeated addition sentences
to describe pictures.

Write addition sentences to describe objects and pictures.

4444

2+2+2+2+2=10

[Use concrete objects and
pictorial representations, then
apply their increasing
knowledge of mental and
written methods].

Year 1

Divide by sharing small
guantities of concrete objects
into groups.

Use pictorial representations
to share shapes and quantities.

Solve one step problems
involving division, by
calculating the answer using
concrete objects and pictorial
representations with the
support of the teacher.

Year 2
Understand division as

grouping.

Divide quantities into equal
groups using counters and
jottings.

Dividing 10 marbles into 2 equal groups




Number bonds to 20, related
addition and subtraction facts], e.g.
17 +3

Missing number additions e.g.
14+7?=20

Add a 1 digit number to a 2 digit
number (counting on in ones
starting from the larger number)
e.g. 35+3 [numberline/100 square
and mentally]

Add 10 to a multiple of 10 (40+10)
using 100 square, empty number
line and mentally

Add a multiple of 10 to a multiple of
10 (40+30) using 100 square, empty
number line and mentally

Year 2

Add 3 x 1 digit numbers

Missing number subtractions, e.g.
14 ?=8

Derive facts e.g. 6 + 4 = 10, so 106 =
4,

Link to addition. Use
. PPW model to model
the inverse.

10{

If 10 is the whole and 6 is one of the arts,
what s the other part?

10—6=4

Find the difference. Draw bars to
show the difference between 2
numbers. E.g. 13 and 18. Count on
to find the difference.

*6 Counton
to find the
difference.

JJJJJJ

Draw bars to find Usa Is 13 years ol
the difference between 2
numbers.

Subtract a 1 digit number from a 2
digit number (counting back in ones)
353 [numberline/100 square and
mentally]

Use objects laid out in arrays to find
the total e.g. to 2 lots of 5, 3 lots of 2

etc.

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

Through grouping small quantities,
begin to understand multiplication.
Make connections between arrays,
number patterns, and counting in
twos, fives and tens.

Year 2

Solve problems involving
multiplication using materials,
arrays, repeated addition, mental
methods, and multiplication facts,
including problems in contexts.

Recall and use multiplication facts
for the 2, 5 and 10 multiplication
tables, including recognising odd and
even numbers

Recall and use division facts for
the 2, 5 and 10 multiplication
tables, including recognising
odd and even numbers

Calculate mathematical
statements for division within
the multiplication tables and
write them using the division
(+) and equals (=) signs

Show that multiplication of
two numbers can be done in
any order (commutative) and
division of one number by
another cannot

Solve problems involving
division, using materials,
jottings, mental methods, and
multiplication and division
facts, including problems in
contexts.

Use division as the inverse of
multiplication.




Add 10 to any 2 digit number
(46+10) using dienes, 100 square
and mentally

Og
Ono

1
25+10=35

Explore that the ones digit does not
change

Add multiples of 10 to any 2 digit
number (46+30) using 100 square,
empty numberline and mentally

27 + 30

=10 +J]10 +10

|
1

| | |
1 I I

\27 37 47 57

Add any 2 digit numbers not
bridging the 10 using partitioning.
40 +20=60

6+3=9

60 +9 =69

5+4
20+5 Mo+

20+40=60
5+7 =12
60+12=72

Subtract 10 from a multiple of 10
(4010) using 100 square, empty
numberline and mentally

Subtract a multiple of 10 from a
multiple of 10 (4030) [100 square,
empty numberline and mentally]

Year 2

Subtract 10 from any 2 digit number
(4610) using 100 square, empty
numberline and mentally

Subtract multiples of 10 from any 2
digit number (4630) using 100
square and mentally

Subtract any 2 digit number without
regrouping/exchanging using
physical dienes resources and then a
written representation of dienes.

Children draw representations of Dienes and

cross off.

i

43—21=22

4]
O

Subtract any 2 digit number from
another 2 digit number not bridging
the 10 using empty number lines,
recording jumps in 1s first and then
10s, e.g. 84-31 =

Calculate mathematical statements
for multiplication within the
multiplication tables and write them
using the multiplication (x),and
equals (=) signs

Show that multiplication of two
numbers can be done in any order
(commutative)

Count in multiples of 2,3,4,5 and 10
from zero using fingers,
numberlines, picture representations
and mentally.

Create arrays using counters.

Use picture representations of arrays
to show different calculations and to
explore commutativity e.g.

3x4=12

4x3=12

Use representations of arrays to show different

calculations and explore commutativity.

Q000
0000
Q000




Add any 2 digit numbers bridging
the 10. using partitioning

46 + 27

40 +20=60
6+7=13

60 +13=73

Add 2 digits in formal column
method if secure with all of the
above.

Number bonds to 100 using
multiples of 10, e.g. 40+ 60

Missing number additions e.g.
84 +? =100

Derive facts e.g. 7 + 3 =10, so 70+30
=100.

Recognise and use the inverse
relationship between addition and
subtraction and using this to check
calculations and solve missing
number problems

Use the vocabulary of addition. [Y1
and y2]

Using and applying addition skills to
solve worded problems. [Y1 and Y2]

MM

= gl

74 84

53 54 64
Subtract any 2 digit numbers with
regrouping/exchanging using
physical dienes resources and then a
written representation of dienes

Subtract any 2 digit numbers with
regrouping/exchanging. (4627)
using empty number lines

Subtract any 2 digit numbers with
and without regrouping/exchanging
using formal column method if
secure on all of the above.

Number bonds to 100 related
addition and subtraction facts], using
multiples of 10, e.g. 10040

Missing number subtractions, e.g.
54 ?=48

Find the difference. Draw bars to
show the difference between 2
numbers. E.g. 23 and 28, 40 and 70.
29 and 31. Count on and count back
to find the difference.




Show that addition of two numbers
can be done in any order
(commutative) and subtraction of
one number from another cannot
[Y1 and Y2]

Derive facts e.g.104 = 6 so 10040
=60.

Recognise and use the inverse
relationship between addition and
subtraction and using this to check
calculations and solve missing
number problems.

Use the vocabulary of subtraction [Yr
1and 2].

Using and applying subtraction skills
to solve worded problems. [Y1 and
2]

Show that addition of two numbers
can be done in any order
(commutative) and subtraction of
one number from another cannot.
[Y1 and 2]

FOR BREAKDOWN OF CONCRETE, PICTORIAL, ABSTRACT AND WRITTEN METHODS SEE APPENDIX BELOW

LKS

[Use place value counters and
dienes where needed for specific

pupils]

Year 3
Add ones to a 3 digit number —
counting in ones

Add multiples of 10 to a 3 digit
multiples of 10 using blank
numberline then mentally.

[Use place value counters and dienes
where needed for specific pupils]

Subtract ones from a 3 digit number
counting back in ones

Subtract multiples of 10 from a 3
digit multiples of 10 using blank
numberline then mentally.

Year 3

Solidify solving problems involving
multiplication using materials,
arrays, repeated addition, mental
methods, and multiplication facts,
including problems in contexts.

Recalling and use multiplication
facts for the 3, 4 and 8 multiplication
tables

Year 3

Solidify solving problems
involving division using
materials, arrays, mental
methods, and multiplication
facts, including problems in
contexts.




Add 100s to 3 digit number using
blank numberline then mentally.
Column written method for 3 digit
number — no exchanging

Column — with exchanging
Column — multiple exchanging
Column — zero as a placeholder
Column - 3 digit + 2 digit

Column — missing number
calculations

Year 4
as above with 4 digit numbers

Introduce adding decimals with 2
decimal places in the context of
money e.g. £23.59 + £7.55

Continue to solve the above
mentally with greater efficiency and
accuracy

Estimate the answer to a calculation
and use inverse operations to check
answers

Solve addition twostep problems in
contexts, deciding which operations
and methods to use and why.

Subtract 100s to 3 digit number
using blank numberline then
mentally.

Expanded form for 3 digit numbers.

Column written method for 3 digit
number — no exchanging

Column — with exchanging
Column — multiple exchanging
Column — zero as a placeholder
Column — 3 digit + 2 digit

Column — missing number
calculations

Find the difference.

Year 4

as above with 4 digit numbers
Introduce subtracting decimals with
2 decimal places in the context of
money e.g. ££15.10£7.95

Continue to solve the above

mentally with greater efficiency and
accuracy

Write and calculate mathematical
statements for multiplication using
known multiplication tables
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.

Multiply a two digit number by a one
digit number.

Connect the 2,4, and 8 multiplication
tables through doubling.

Use mental recall of multiplication
tables when calculating
mathematical statements in order to
improve fluency.

Develop efficient mental methods,
for example, using commutativity
and associativity (for example, 4 x 12
x5=4x5x12=20x12 =240)

Develop reliable written methods for
multiplication, starting with
calculations of twodigit numbers by
onedigit numbers and progressing to

Recall and use division facts for
the 3, 4 and 8 multiplication
tables

Write and calculate
mathematical statements for
division using known
multiplication tables including
for two digit numbers times
one digit numbers, using
mental and progressing to
formal written methods

Solve problems, including
missing number problems,
involving division, including
positive integer scaling
problems and correspondence
problems in which n objects
are connected to m objects.

Use mental recall of
multiplication tables when
calculating mathematical
statements in order to
improve fluency.

Develop efficient mental
methods, for example, using
multiplication and division
facts (for example, using 3 x 2
=6,6+3=2and2=6+3)to
derive related facts (for
example, 30x2=60,60+3 =
20 and 20 =60 + 3).




Continue to practise both mental
methods and columnar addition and
subtraction with increasingly large
numbers to aid fluency, accuracy
and efficiency.

Estimate the answer to a calculation
and use inverse operations to check
answers

Solve subtraction twostep problems
in contexts, deciding which
operations and methods to use and
why.

Continue to practise both mental
methods and columnar addition and
subtraction with increasingly large
numbers to aid fluency, accuracy
and efficiency.

the formal written methods of short
multiplication

Solve simple problems in contexts,
deciding which of the four
operations to use and why including
measuring and scaling contexts, (for
example, four times as high, eight
times as long etc.)

Solve correspondence problems in
which m objects are connected to n
objects (for example, 3 hats and 4
coats, how many different outfits?

Use grid method, progressing to
formal written method.

Year 4

Recall multiplication facts for
multiplication tables up to 12 x 12 to
aid fluency.

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 twodigit and threedigit
numbers by a onedigit number using
formal written layout —column
multiplication.

Develop reliable written
methods for division, starting
with calculations of twodigit
numbers by onedigit numbers
and progressing to the formal
written methods of short
division.

Solve simple problems in
contexts, deciding which of the
four operations to use and
why including measuring and
scaling contexts, (for example,
four times as short.)

Solve correspondence
problems e.g. 12 sweets
shared equally between 4
children; 4 cakes shared
equally between 8 children)

Use grid method, progressing
to formal written method.

Solve division problems with a
remainder e.g. 14 divided by 3.

Year 4

Recall division facts for
multiplication tables up to 12 x
12 to aid fluency.

Divide up to 3 digit numbers
by 1 digit [short division].




[Use place value counters and grid
method first for those pupils who
need it].

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.

Improve fluency in the formal
written method of short
multiplication with exact answers
(see Mathematics Appendix 1 of
National curriculum).

Write statements about the equality
of expressions (for example, use the

distributive law 39 x7=30x7 + 9 x

7 and associative law (2 x 3) x4 =2 x
(3 x4).

Combine their knowledge of number
facts and rules of arithmetic to solve
mental and written calculations for
example, 2x6x5=10x6 = 60.

Solve twostep problems in contexts,
choosing the appropriate operation,
working with increasingly harder
numbers including correspondence
guestions such as the numbers of
choices of a meal on a menu

Use place value, known and
derived facts to divide
mentally, including: dividing by
1

Recognise and use factor pairs
and commutativity in mental
calculations

Use mental methods and
extend this to threedigit
numbers to derive facts, (for
example 600 + 3 = 200 can be
derived from 2 x 3 = 6)

Improve fluency in the formal
written method of short
division with exact answers
(see Mathematics Appendix 1
of National Curriculum).

Solve twostep problems in
contexts, choosing the
appropriate operation,
working with increasingly
harder numbers including
correspondence questions
such as three cakes shared
equally between 10 children.
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Year 5 and 6
As above with 5+ digit numbers.

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

Add 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 addition multistep problems
in contexts, deciding which
operations and methods to use and
why.

Add several numbers of increasing
complexity, including adding
money, measures and decimals with
different numbers of decimal
points.

Continue to practise both mental
methods and columnar addition and
subtraction with increasingly large
numbers to aid fluency, accuracy
and efficiency.

Year 5and 6
As above with 5+ digit numbers.

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

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 subtraction multistep
problems in contexts, deciding which
operations and methods to use and
why.

Subtract with at least 4 digits
including money and measures.

Subtract with increasingly large and
more complex numbers and decimal
values up to 3 decimal places.

Continue to practise both mental
methods and columnar addition and
subtraction with increasingly large
numbers to aid fluency, accuracy
and efficiency.

Year5

Identify multiples and factors,
including finding all factor pairs of a
number, and common factors of two
numbers

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

multiply numbers mentally drawing
upon known facts

multiply 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

understand the terms factor,
multiple and prime, square and cube
numbers and use them to construct
equivalence statements (for
example, 4 x35=2x2x35;3x270
=3x3x9x10=92x10).

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
(nonprime) numbers

establish whether a number
up to 100 is prime and recall
prime numbers up to 19

divide numbers mentally
drawing upon known facts

divide numbers up to 4 digits
by a onedigit number using the
formal written method of
short division and interpret
remainders appropriately for
the context

divide whole numbers and
those involving decimals by 10,
100 and 1000

solve problems involving
addition, subtraction,
multiplication and division and
a combination of these,




solve problems involving
multiplication including scaling by
simple fractions and problems
involving simple rates.

practise and extend use of the
formal written methods of short
multiplication (see Mathematics
Appendix 1).

apply all the multiplication tables
frequently, commit them to memory
and use them confidently to make
larger calculations.

use and explain the equals sign to
indicate equivalence, including in
missing number problems (for
example, 13 +24 =12+ 25;33 =5x
).

Year 6

multiply multidigit numbers up to 4
digits by a twodigit whole number
using the formal written method of
short and long multiplication (see
Mathematics Appendix 1).

perform mental calculations,
including with mixed operations and
large numbers

identify common factors, common
multiples and prime numbers

including understanding the
meaning of the equals sign

solve problems involving
division, including scaling by
simple fractions and problems
involving simple rates.

practise and extend use of the
formal written methods of
short division (see
Mathematics Appendix 1).

apply all the multiplication
tables and related division
facts frequently, commit them
to memory and use them
confidently to make larger
calculations.

interpret noninteger answers
to division by expressing
results in different ways
according to the context,
including with remainders, as
fractions, as decimals or by
rounding (for example, 98 + 4
=498=24r2=2421=245=
25).

use multiplication and division
as inverses to support the
introduction of ratio in year 6,
for example, by multiplying
and dividing by powers of 10 in




use 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.

continue to use all the multiplication
tables to calculate mathematical
statements in order to maintain their
fluency.

Pupils explore the order of
operations using brackets; for
example,2+1x3=5and (2+1)x3
=9,

Multiply decimals up to 2 decimal
place by a single digit.

scale drawings or by
multiplying and dividing by
powers of a 1000 in converting
between units such as
kilometres and metres.
Distributivity can be expressed
asa(b+c)=ab+ac.

Year 6

divide numbers up to 4 digits
by a twodigit whole number
using the formal written
method of long and short
division (see Mathematics
Appendix 1).

interpret remainders as whole
number remainders, fractions,
or by rounding, as appropriate
for the context

divide numbers up to 4 digits
by a twodigit number using the
formal written method of
short division where
appropriate, interpreting
remainders according to the
context

perform mental calculations,
including with mixed
operations and large numbers

identify common factors,
common multiples and prime
numbers




Appendix

Addition - Year 3

Objective and Strategy Concrete Pictorial Abstract
Add and subtract numbers 223
with up to 3-digits, using e ——
formal written methods of T 0 333 HU 111l |ooo +114
columnar addition OIOOD (gpeEas £ s

ssssssssns) Pracy (8 " 337

Column addition (no CCIIIIIIIn I.-l. s Llr { t Children to move onto recording more
regrouping) » - formally.

Using manipulatives (dienes, numicon, counters),
children are to line up hundreds, tens and ones.
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Caxuhations
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Children should be secure with using PV counters
before moving onto pictorial.

The calculation will be shown alongside the model used
to see the connection

Model Calculation

Children are to draw, in a PV frame, the
manipulatives, that they are using.

Secure knowledge of representation with
the PV columns.

The calculation will be shown alongside the
model to see the connection

Model Calculation

Some children may need to use the
expanded method (see below).




Column addition (with
regrouping)
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Children can draw a representation of the
grid to further support their
understanding, carrying the ten
underneath the line.
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Exchange ten ones for a ten. Model using Dienes,
Numicon and place value counters.




Addition - Year 4

Objective and Strategy

Concrete

Pictorial

Abstract

Using formal written
methods of columnar
addition where appropriate

Add numbers with up to 4
digits (with exchange)

Children continue to use dienes or place value counters to

add, exchanging ten ones for a ten and ten tens for a
hundred and ten hundreds for a thousand.

The calculation will be shown alongside the manipulative
used to see the connection

HIK
200 e
@
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kel

Children can draw a pictoral

representation of the columns and place
value counters to further support their

learning and understanding.

Continue from previous work to carry
hundreds as well as tens.

Model Calculation
Add decimals with 2
decimal places, including
money. _— E 2 3 5 q
u::‘w-m:b + ‘ﬁ- 7 S 5
eo! 1 ooi 201-»\11; | . €- -'3 ‘I \ L'—
. bem Onas D anass hundred $d
LA s Lot e

Introduce decimal place value counters and
model exchange for addition

As the children move on, introduce
decimals with the same number of decimal
places and different. Money can be used
here.




Addition - Year 5/6

Objective and Strategy Concrete Pictorial Abstract
Add numbers with more than 4 See Year 4 See Year 4
digits.
¢ 1
Children should have abstract supported
by a pictorial or concrete if needed.
/?dd sev'er'al number.s of See Year 4 See Year 4 81,059
increasing complexity, 366 B
including adding money, 15,30 1
measure and decimals with + 2 O: S: 5]
different numbers of decimal 1205779
points. JEEE
2:3:- 136!}
9-080
S9-770
+ 1} +130Q0!
43 -5 |;
- Ll 2 I

Insert zeros for place holders.




Objective and

Strategy

Concrete

Subtraction - Year 3

Pictorial

To subtract
numbers with up
to three-digits,

Abstract

using formal
written
methods of
columnar
subtraction

Column
subtraction
(without
exchanging)

47—32

Use base 10 or Numicon to model

The calculation will be shown alongside the
model chosen to see the connection

Model Calculation

Children are to be secure with use of PV
counters before moving onto abstract.

@ | @ | .‘ 3l !lj}_ 1ons
550 88~
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Children should begin with the expanded form. Moving
onto a more formal way as below.

= 23 728-582=146
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Begin with base 10 or Numicon. Move to pv

counters, modelling the exchange of a ten Moving onto a more formal way as below

into ten ones. Use the phrase ‘take and L} =) = 5 _

make’ for exchange. 29 Tens | Ones | F28-582=146 1
Column methed (using base 10 and having —""" B [H: o zp’a ;J/ o < ; ; 5 ‘8.
Column fa sxahange) ' i /BH Ul sz/f Joo 5 8 2
" T_& 6

_ 45-26 - . 3
Subtraction . . g Y i ;
ot 7 1 oD
(with 7 | . ﬁ Q8 = ||

1) Start by partitioning 45
2) Exchange one ten for ten more
ones . . . .
3)  Sublveit this ohis. Hin T teis, When confident, children can find thelr‘own
way to record the exchange/regrouping

exchanging)

Use Base 10 to start with before moving on to place value counters.
Start with one exchange before moving onto subtractions with 2

exchanges.

Make the larger number with the place value counters

@|leo | O luu
©0 [000 [eeee | =

Start with the ones, can | take away 8 from 4 easily? | need to
exchange one of my tens for ten ones,

88

©jlo | ®
00 0@ |eee® @ ¢
00000 =
00000
Now | can subtract my ones.
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Now look at the tens, can | take away 8 tens easily? | need to
exchange one hundred for ten tens

®© ® | (©)
i Calculations
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Now | can take away eight tens and complete my subtraction
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® e 0000 82
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Show children how the concrete method links to the written method
alongside your working. Cross out the numbers when exchanging and
show where we write our new amount

Subtraction - Year 4

Objective and Strategy

Concrete

Pictorial

Abstract

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

Year 4 subtraction with
up to 4 digits.

Model process of exchange using
Numicon, base ten and then move to
PV counters.

The calculation will be shown alongside the
model chosen to see the connection

Model Calculation

exchange—see Y3
The calculation will be shown alongside the
model chosen to see the connection

Model Calculation

Children to draw pv counters and show their

F28-582= |46

F

S
[

This will lead to an understanding of subtracting any
number including decimals.




Introduce decimal
subtraction through

context of money

Children to be encouraged to use
counters to represent numbers and
take counters away to subtract.

Ov-‘l’m Huandredths

OO

ClCIC
60606 g

00606

52.7-279
+ens ‘ ones e
(v olole s (alslal Tal
k‘ m
PO0O0CS

o000

When confident, children can find their own
way to record the exchange/regrouping

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract with at least 4
digits, including money
and measures.

Subtract with
increasingly large and
more complex numbers
and decimal values (up
to 3 decimal place).

See Year 4

See Year 4




Multiplication - Year 3

Objective and Concrete Pictorial Abstract
Strategy
Multiplying Move on to place value counters to show Children can represent their work with place Start with multiplying by one digit num-
two digit how we are finding groups of a number. value counters in a way that they understand. bers and showing the clear addition
number by a They can draw the counters using colours to alongside the grid.
one digit show different amounts or just use the circles in TOxO
number the different columns to show their thinking as
shown below. | 3 X |3 =| ST
Grid method |1 o] g
progressing to 3[z 0(2 &
the formal
method. ) )
Add 'up each column, starting with the ones Children to add up each column to find the answer.
making any exchanges needed.
Solving The calculation will be shown alongside the
problems model chosen to see the connection
including
missing Model Calculation
number Bar model are used to explore missing numbers
problems,

integer scaling
problems.

4 x =20




Objective and Concrete Pictorial Abstract
Strategy

Multiply two HTOx O

digit and three- Children can represent their work with place

digit numbers value counters in a way that they understand. 3151 % i5 =16 F|S

bya one-dl_g’t They can draw the counters using colours to

number using XI 10 Ol 3 ol l

formal written
layout

Grid method
recap from
year 3 for 2
digits x 1 digit

Multiplying
numbers by 1
digit (year 4
expectation)

show different amounts or just use the circles in
the different columns to show their thinking as
shown below.

5
5|5 oo|t 5 of 2z 5]

Children to add up each column to find the answer.




Column The calculation will be shown alongside the This grid method may be used to show how this relates
multiplication | model chosen to see the connection to a formal written method.
Model Calculation x 100 | 20 4 ) ;45 -
5 500 100 20 14
X 5
T 20 @9
| 00 (9
510 il (loexs)
6|2 0
I &% XS i=
12 4 This may lead
_X_T, — 5 to a compact
620 method.
Multiplication- Year 5/6
Objective and Concrete Pictorial Abstract
Strategy
Multiply 327
numbers up to x |300 |20 |7 ﬁ 4
4 digits by a 1 4 | 1200 | 80 28
digit number 28
using formal 80
written . 1200
r.netho'd 1308
including long
multiplication
for 2 digit 327 This may lead
numbers. X I8
30 8 to a compact
Column 3 method.
multiplication
for 3and 4
digit numbers
x 1digit
number




Col . ] : : : . e _
olumn Manipulatives may still be used with the | Moving forward, multiply by a 2 digit number SA 5 B onthe first row.

E’,‘”'“P“C“““ corresponding long multiplication showing the different rows within the grid 2 &
ong .
multiplication) | Modelled alongside method. X 1€ (6 x 4 = 24, carrying the
Model Calculation e 2 for the 20, then 6 x
24 X1 6=38%4 T §
v 2 4% 0
| | :;!2. Z‘ g G L(f 3 24 x 10 on the second
6l1 20 2 “’i row. Show multiplying

by 10 by putting zero
in the units first.

no—(,)

n
: (116
% LL (1234 x 6)
i B: (1234 x 10)
9,744

Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,
multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed, multiplicative relationship




Multiplication - Year 6

Objective and
Strategy

Concrete

Pictorial

Abstract

Multiply decimal
up to 2 decimal
place 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.

-1 9

,\)x
-Ujoe w




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

Egl5+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

sentences.

Tx4=28

4x7=28

28:7=4

28+4=7

28=Tx4

2B=4x7

4=28+7

7=28+4

Objective Concrete Pictorial Abstract
and Strategy
gDriZijl";:gaS 96 + 3 =32 How many groups of 6 in
® ® ® Continue to use bar modelling to aid solving 24?
@. O. @. division problems.
0. @. O. 24-6=4
20
. - -
(21 T ]
20+5="7
9x?=20
Division Find the inverse of multiplication and division
with arrays sentences by creating eight linking number




Divide 2digit
numbers by
a 1 digit
number by
partitioning
into tens
and ones
using a
place value
grid

' Eva uses a place value grid and part-whole model to solve 66+ 3

See part- whole model

Divide
numbers
that involve
exchanging
between
the tens
and ones.
The
answers do

not have
remainders.

. Ron uses place value counters to divide 42 into three equal groups|

He shares the tens first
and exchanges the
remaining ten for ones.

©00|(000)(000) ™
oo oo oo 42+-3=14

. Annie uses a similar method to divide 42 by 3

Children may use pictorial representation for the
pv counters, alongside the part-whole model

Children use their times-tables to partition the
number into multiples of the divisor.

96 + 8
96 + 4
96 +3
96+ 6

Compare the statements using <,> or =




Division with a
remainder

14:3=

Divide objects between groups and see how much is left over

. Use place value counters to work out 94 =+ 4
Did you need to exchange any tens for ones?
Is there a remainder?

0.9 000
ooooooo

Tens Ones

29

Moving on to:

Jump forward in equal jumps on a number line
then see how many more you need to jump to
find a remainder.

13

Draw dots and group them to divide an amount
and clearly show a remainder.

OOOOL

Use bar models to show division with remain-
ders.

Complete written divisions and show the re-
mainder using r.

29 + 8 = 3 REMAINDER 5
A S | T




Division - Year 4

Objective and Concrete Pictorial Abstract
Strategy
Divide up to Students can continue to use drawn diagrams with dots or circles to Begin with divisions that divide equally with no
L. help them divide numbers into equal groups. .
3 digit remainder
numbers by 1 / \
-~ OO\OOYOO 19 1Mk
digit. Short 3 |
OON\OC/ OO0 4)7e 37"y
Division

Use PV counters to divide into groups

39+3

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

Children should be aware that a 0 is used to keep
place value, if the number is not divisible.

043

3 )7 1l., l'*

Move onto divisions with a remainder.

8 6 r 2

3
5|432




Division - Year 5

Objective and Concrete Pictorial Abstract
Strategy

Divide at

least 4 digit Students can continue to use drawn diagrams with dots or circles to

numbers by 1 help them divide numbers into equal groups. 0 6 3 ~ 5

digit. 5 2

Interpret eleNele) o) 8)5°370M9

remainders —

appropriately O O O O O O

for the

context Use PV counters to divide into groups
Encourage them to move towards counting in multiples to divide < , . 2
more efficiently. Finally move into decimal places to divide the

Short 39+3 total accurately.

Division

3 Bl 14 1 ., 0O




Division - Year 6

Objective and
Strategy

Abstract

Long Division

Step 1 —a remainder in the ones
hto
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 into 5 once, leaving a remainder of 1

thht o

0400R7
8) 3207

8 does not go into 3 of the thousands So combine the 3 thousands with the 2 hundreds (3,200)

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

hto
061

4) 241
-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 hto
0402
4) 1609
-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

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.
to to t o
2 2 2
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.
to to to
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.

Step 3 — a remainder in any of the place values




3. Drop down the next digit.

1. Divide. 2. Multiply & subtract.
hto hto hto
1 1 18
2)278 2)278 2)278
= =21
0 07

Two goes into 2 one time, or 2
hundreds = 2 = 1 hundred.

Multiply 1 x 2 = 2, write that 2 under
the two, and subtract to find the
remainder of zero.

Next, drop down the 7 of the tens
next to the zero.

Divide. Multiply & subtract. Drop down the next digit.
hto hto hto
13 13 13
2)278 2)278 2)278
=2 -2 =2
07 07 07
-6 - 6
1 18

Divide 2 into 7. Place 3 into the
quotient

Multiply 3 x 2 = 6, write that 6 under
the 7, and subtract to find the
remainder of 1 ten

Next, drop down the 3 of the ones
next to the 1 leftover ten

3. Drop down the next digit.

1. Divide. 2. Multiply & subtract.
hto hto hto
138 139 139
2)278 2)278 2)278
-2 -2 -2
07 07 07
- 6 - 6 - 6
18 18 18
=18 -18
0 0

Divide 2 into 18. Place 9 into the
quotient

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

remainder of zero.

There are no more digits to drop
down. The quotient is 139




