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Year |

Year 2

Year 3

Essential

Essential

Essential

read and write numbers from | to 20 in numerals and
words.

count to and across 100, forwards and backwards,
beginning with 0 or |, or from any given number

count, read and write numbers to 100 in humerals; count
in multiples of twos, fives and tens

given a number, identify one more and one less

identify and represent numbers using objects and pictorial
representations including the number line, and use the
language of: equal to, more than, less than (fewer), most,
least

count in steps of 2, 3, and 5 from 0, and in tens from
any number, forward and backward

identify, represent and estimate numbers using different
representations, including the number line

Reason about the location of any two-digit number in
the linear number system including identifying the
previous and next multiple of 10.

compare and order numbers from 0 up to 100; use <, >
and = signs

read and write numbers to at least 100 in numerals and
in words

use place value and number facts to solve problems.
Recognise the place value of each digit in two-digit
numbers, and compose and decompose two-digit
numbers using standard and non-standard partitioning.

count from 0 in multiples of 4, 8, 50 and 100; find 10 or
100 more or less than a given number

recognise the place value of each digit in a three-digit
number (hundreds, tens, ones)

compare and order numbers up to 1000

identify, represent and estimate numbers using different
representations

read and write numbers up to 1000 in numerals

solve number problems and practical problems involving
these ideas.

Know that 10 tens are equivalent to | hundred, and that
100 is 10 times the size of 10; apply this to identify and
work out how many 10s there are in other three-digit
multiples of 10.

Reason about the location of any three-digit number in
the linear number system, including identifying the
previous and next multiple of 100 and 10.

Divide 100 into 2, 4, 5 and 10 equal parts, and read
scales/number lines marked in multiples of 100 with 2, 4,
5 and 10 equal parts.

Greater depth

Greater depth

Greater depth

Memorise and reason with number bonds to 10 and 20 in
several forms (for example, 9+ 7=16; 16 —7=9;7=16
-9).

Redlise the effect of adding or subtracting 0.

Establish addition and subtraction as related operations.
Combine and increase numbers, counting forwards and
backwards.

Discuss and solve problems in familiar practical contexts,
including using quantities.

Problems should include the terms: put together, add,
altogether, total, take away, distance between, difference
between, more than and less than, so that pupils develop the
concept of addition and subtraction and are enabled to use
these operations flexibly.

Extend their understanding of the language of addition and
subtraction to include sum and difference.

Practise addition and subtraction to 20 is fluent in deriving
facts such as using 13 +7=20;20-17=3and 20 = 17
+ 3 to calculate 30 + 70 = 100; 100 — 70 = 30 and 70 =
100 - 30.

Check their calculations, including by adding to check
subtraction and adding numbers in a different order to
check addition (for example, 5 +2 + | =1 +5+2 =1 +
2 + 5). This establishes commutativity and associativity of
addition.

Record addition and subtraction in columns supports place
value and prepares for formal written methods with larger
numbers.

14+ ___ =15+ 27 Use the inverse to work out difficult
problems.

Practise solving varied addition and subtraction questions.
For mental calculations with two-digit numbers, the answers
could exceed 100.

use their understanding of place value and partitioning, and
practise using columnar addition and subtraction with
increasingly large numbers up to 3 digits to become fluent




Year 4

Year 5

Year 6

Essential

Essential

Essential

° count in multiples of 6, 7, 9, 25 and 1000

e find 1000 more or less than a given number

e  recognise the place value of each digit in a four-digit
number (thousands, hundreds, tens, and ones)

e order and compare numbers beyond 1000

e identify, represent and estimate numbers using different
representations

° round any number to the nearest 10, 100 or 1000

e  solve number and practical problems that involve all of
the above and with increasingly large positive numbers

e Divide 1,000 into 2, 4, 5 and 10 equal parts, and read
scales/number lines marked in multiples of 1,000 with 2,
4,5 and 10 equal parts.

e  negative numbers

e read Roman numerals to 100 (I to C) and know that over
time, the numeral system changed to include the concept
of zero and place value.

e  read, write, order and compare numbers to at least
| 000 000 and determine the value of each digit

e  count forwards or backwards in steps of powers of 10
for any given number up to | 000 000

e interpret negative numbers in context, count forwards
and backwards with positive and negative whole
numbers, including through zero

e round any number up to | 000 000 to the nearest 10,
100, 1000, 10 000 and 100 000

e solve number problems and practical problems that
involve all of the above

e  recognise and use thousandths and relate them to
tenths, hundredths and decimal equivalents (from
Fractions — including decimals and percentages)

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

e read Roman numerals to 1000 (M) and recognise years
written in Roman numerals.

e  round decimals with two decimal places to the nearest
whole number and to one decimal place

. read, write, order and compare numbers up to 10 000 000 and
determine the value of each digit

. identify the value of each digit in numbers given to three
decimal places (from Fractions (including decimals and
percentages)

. multiply and divide numbers by 10, 100 and 1000 giving
answers up to three decimal places (from Fractions (including
decimals and percentages)

. round any whole number to a required degree of accuracy

. use negative numbers in context

. solve number and practical problems that involve all of the
above.

. solve problems involving the calculation and conversion of
units of measure, using decimal notation up to three decimal
places where appropriate (from Measurement)

. use, read, write and convert between standard units,
converting measurements of length, mass, and time from a
smaller unit of measure to a larger unit, and vice versa, using
decimal notation to up to three decimal places (from
Measurement)

. Divide powers of 10, from | hundredth to 10 million, into 2, 4,
5 and 10 equal parts, and read scales/number lines with
labelled intervals divided into 2, 4, 5 and 10 equal parts

®  use negative numbers in context, and calculate intervals across
zero

Greater depth

Greater depth

Greater depth

e continue to practise both mental methods and columnar
addition and subtraction with increasingly large numbers
to aid fluency

e practise using the formal written methods of

e columnar addition with increasingly large numbers to aid
fluency.

e  practise mental calculations with increasingly large
numbers, e.g., 12,462 — 2,300 = 10,162).

e introduce the language of algebra as a means of solving a
variety of problems

e  mentally add and subtract tenths, and one-digit whole
numbers and tenths.

e  practise adding and subtracting decimals, including a mix
of whole numbers and decimals, with different numbers of
decimal places, and complements of | (for example, 0.83
+0.17=1).

e Pupils should go beyond the measurement and money
models of decimals to solving puzzle

e  practise addition for larger numbers, using the formal written
methods of columnar addition

e undertake mental calculations with increasingly large
numbers and more complex calculations.

e round answers to a specified degree of accuracy, for
example, to the nearest 10, 20, 50, etc, but not to a
specified number of significant figures.

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

e Understand common factors can be related to finding
equivalent fractions

e develop the language of algebra as a means of solving a
variety of problems




Number - Addition and Subtraction

Year |

Year 2

Year 3

Essential

Essential

Essential

read, write and interpret mathematical statements
involving addition (+), subtraction (-) and equals (=) signs

secure fluency in addition and subtraction facts within 10
through continued practice.

solve problems with addition and subtraction:

add and subtract numbers mentally, using formal written
methods of columnar addition and subtraction including:
o a three-digit number and ones

e develop fluency in addition and subtraction facts within =
10 using concrete objects and pictorial representations, including ©a three-digit number and tens
' . those involving numbers, quantities and measures © a three-digit number and hundreds
e  compose numbers to |0 from 2 parts, and partition ) o : ) estimate the answer to a calculation and use inverse
. . . o applying their increasing knowledge of mental and written :
numbers to 10 into parts, including recognising odd and methods operations to check answers
solve problems, including missing number problems,
even numbers. recall and use addition and subtraction facts to 20 fluently and . P ber f | g | g P
e add and subtract one-digit and two-digit numbers to 20, derive and use related facts up to 100 using number éCtS, p.a.ce value ‘
. . : ) - Secure fluency in addition and subtraction facts that
including zero add and subtract numbers using concrete objects, pictorial . ] .
. . i . o bridge 10, through continued practice.
e solve one-step problems that involve addition and representations, and mentally including;
) ) ) o a two-digit number and ones Calculate complements to 100, for example:
subtraction, using concrete objects and pictorial 8! 46 +1 =100
cati o  atwo-digit number and tens :
representations . o two two-digit numbers soive problems, including missing number problems,
e represent and use number bonds and related subtraction o adding three one-digit numbers using number facts, place value, and more complex
facts within 20 addition and subtraction.
e solve one-step problems that involve addition and show that addition of two numbers can be done in any order
. . . . . (commutative) and subtraction of one number from another
subtraction, using concrete objects and pictorial .
canno
representations, and missing number problems such as . . I "
recognise and use the inverse relationship between addition
7= D -9, and subtraction and use this to check calculations and solve
missing number problems.
Add and subtract within 100 by applying related one-digit
addition and subtraction facts: add and subtract only ones or
only tens to/from a two-digit number.
Greater Depth Greater Depth Greater Depth
e memorise and reason with number bonds to 10 and 20 in several extend their understanding of the language of addition and practise solving varied addition and subtraction questions.
forms (for example, 9 + 7 =16; 16 —=7=9;7=16 - 9). subtraction to include sum and difference. for mental calculations with two-digit numbers, the answers could
. redlise the effect of adding or subtracting 0. practise addition and subtraction to 20 is fluent in deriving facts exceed 100.
e establish addition and subtraction as related operations. such as using 13 +7=20;20-17=3and20=17 + 3 to use their understanding of place value and partitioning, and practise
e combine and increase numbers, counting forwards and backwards. calculate 30 + 70 = 100; 100 — 70 =30 and 70 = 100 - 30. using columnar addition and subtraction with increasingly large
° discuss and solve Problems in familiar practica[ contexts, including check their CGICUIGIiOnS, including by adding to check subtraction

using quantities.

problems should include the terms: put together, add, altogether, total,
take away, distance between, difference between, more than and less
than, so that pupils develop the concept of addition and subtraction
and are enabled to use these operations flexibly.

and adding numbers in a different order to check addition (for
example, 5+ 2+ | =[] +5+2=1+2+5). This establishes
commutativity and associativity of addition.

record addition and subtraction in columns supports place value
and prepares for formal written methods with larger numbers.
14+ __ =15+ 27 Use the inverse to work out difficult
problems.

numbers up to 3 digits to become fluent




Number - Addition and Subtraction

Year 4

Year 5

Year 6

Essential

Essential

Essential

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

estimate and use inverse operations to check answers to a
calculation

solve addition and subtraction two-step problems in
contexts, deciding which operations and methods to use
and why

solve addition and subtraction two-step problems in
contexts, deciding which operations and methods to use
and why.

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

add and 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 addition and subtraction multi-step problems in
contexts, deciding which operations and methods to
use and why.

Understand that 2 numbers can be related additively or
multiplicatively and quantify additive and multiplicative
relationships (multiplicative relationships restricted to
multiplication by a whole number).

Use a given additive or multiplicative calculation to
derive or complete a related calculation, using arithmetic
properties, inverse relationships, and place-value
understanding.

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 addition and subtraction multi-step problems in
contexts, deciding which operations and methods to use
and why

solve problems involving addition, subtraction,
multiplication and division

use estimation to check answers to calculations and
determine, in the context of a problem, an appropriate
degree of accuracy.

find pairs of numbers that satisfy an equation with two
unknowns (from Algebra)

Greater Depth

Greater Depth

Greater Depth

continue to practise both mental methods and columnar
addition and subtraction with increasingly large numbers to aid
fluency

practise using the formal written methods of

columnar addition with increasingly large numbers to aid
fluency.

practise mental calculations with increasingly large
numbers, e.g., 12,462 — 2,300 = 10,162).

introduce the language of algebra as a means of solving a
variety of problems

mentally add and subtract tenths, and one-digit whole
numbers and tenths.

practise adding and subtracting decimals, including a mix
of whole numbers and decimals, with different numbers of
decimal places, and complements of | (for example, 0.83
+0.17=1).

Pupils should go beyond the measurement and money
models of decimals to solving puzzle

practise addition for larger numbers, using the formal written
methods of columnar addition

undertake mental calculations with increasingly large
numbers and more complex calculations.

round answers to a specified degree of accuracy, for example,
to the nearest 10, 20, 50, etc, but not to a specified number
of significant figures.

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

Understand common factors can be related to finding
equivalent fractions

develop the language of algebra as a means of solving a
variety of problems




Multiplication and Division

Year |

Year 2

Year 3

Essential

Essential

Essential

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

e  recognise, find and name a half as one of two equal parts
(from Fractions)

e  recognise, find and name a quarter as one of four equal
parts of an object, shape or quantity (from Fractions)

recall and use multiplication and division facts for the 2, 5
and |0 multiplication tables, including recognising odd
and even numbers

calculate mathematical statements for multiplication and
division within the multiplication tables and write them
using the multiplication (%), 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 multiplication and division, using
materials, arrays, repeated addition, mental methods, and
multiplication and division facts, including problems in
contexts.

relate grouping problems where the number of groups is
unknown to multiplication equations with a missing
factor, and to division equations (quotitive division).

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

write and calculate mathematical statements for
multiplication and division using the multiplication tables
that they know, including any or teen numbers times
one-digit numbers, using mental and progressing to
written methods

solve problems, including missing number problems,
involving multiplication and division, including positive
integer scaling by 10 and correspondence problems in
which n objects are connected to m objects

Greater Depth

Greater Depth

Greater Depth

through grouping and sharing small quantities, pupils begin to
understand:
multiplication and division;
doubling numbers and quantities;
finding simple fractions of objects,
numbers and quantities
e make connections between arrays, number patterns,
and counting in twos, fives and tens.

use a variety of language to describe multiplication

practise to become fluent in the 2, 5 and 10 multiplication
tables and connect them to each other.

connect the |0 multiplication table to place value, and the 5
multiplication table to the divisions on the clock face.

begin to use other multiplication tables and recall
multiplication facts, including using related division facts to
perform written and mental calculations.

Work with a range of materials and contexts in which
multiplication and division relate to grouping and sharing
discrete and continuous quantities, to arrays and to repeated
addition.

begin to relate these to fractions and measures (for example,
40 + 2 = 20, 20 is a half of 40).

use inverse relations to develop reasoning (for example, 4 x 5
=20and 20 +5=4),

use commutativity and inverse relations to develop
multiplicative reasoning (for example, 4 x 5 =20 and 20 + 5
=4).

use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.

use larger numbers to at least 1,000, applying partitioning related
to place value using varied and increasingly complex problems,
building on work in year 2 (for example, 146 = 100 + 40 + 6, 146
=130 +16).

use a variety of representations, including those related to measure,
pupils continue to count in Is, [0s and 100s, so that they become
fluent in the order and place value of numbers to [,000.

develop efficient mental methods, for example, using commutativity
and associativity and multiplication and division facts to derive
related facts

develop reliable written methods for multiplication and division,
starting with calculations of two-digit numbers by one-digit numbers
and progressing to the formal written methods of short
multiplication and division.

solve problems in contexts, deciding which of the four operations to
use and why. Include measuring and scaling contexts, (for example,
four times as high, eight times as long etc.) and correspondence
problems in which m objects are connected to n objects

Key language — dividend (27) divided by the divisor (9) that will
equal the quotient (3)




Multiplication and Division

Year 4

Year 5

Year 6

Essential

Essential

Essential

recall multiplication and division facts for multiplication
tables up to 12 x |2

use place value, known and derived facts to multiply and
divide mentally, including: multiplying by 0 and I; dividing
by I; 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.

Multiply and divide whole numbers by 10 and 100
(keeping to whole number quotients); understand this as
equivalent to making a number 10 or 100 times the size
Solve division problems, with two-digit dividends and
one-digit divisors, that involve remainders, for example:
74 = 9 = 8 r 2 and interpret remainders appropriately
according to the context.

Apply place-value knowledge to known additive and
multiplicative number facts (scaling facts by 100).

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 two-digit numbers

multiply and divide numbers mentally drawing upon
known facts

Apply place value knowledge to known additive and
multiplicative number facts (scaling facts by | tenth or |
hundredth)

divide numbers up to 4 digits by a one-digit number using
the formal written method of short division and
interpret remainders appropriately for the context
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 multi-digit numbers up to 4 digits by a two-digit whole
number using the formal written method of long multiplication
Understand that 2 numbers can be related additively or
multiplicatively and quantify additive and multiplicative
relationships (multiplicative relationships restricted to
multiplication by a whole number).

Use a given additive or multiplicative calculation to derive or
complete a related calculation, using arithmetic properties,
inverse relationships, and place-value understanding.

perform mental calculations, including with mixed operations
and large numbers

identify common factors, common multiples

use their knowledge of the order of operations to carry out
calculations involving the four operations

solve problems involving addition, subtraction, multiplication
and division

use estimation to check answers to calculations and
determine, in the context of a problem, an appropriate degree
of accuracy.

find pairs of numbers that satisfy an equation with two
unknowns (from Algebra)

solve problems involving the relative sizes of two quantities
where missing values can be found by using integer
multiplication and division facts (from Ratio and proportion)

Greater Depth

Greater Depth

Greater Depth

continue to practise recalling and using multiplication tables

and related division facts to aid fluency.

practise mental methods and extend this to 3-digit numbers

to derive facts, (for example 600 + 3 = 200 can be derived

from 2 x 3 = 6).

practise to become fluent in the formal written method of

short multiplication and short division with exact answers

write statements about the equality of expressions (for

example, use the distributive law 39 x 7=30x 7 + 9 x 7

and associative law (2 x 3) x 4 =2 x (3 x 4)).

combine their knowledge of number facts and rules of

arithmetic to solve mental and written calculations for

example, 2 x 6 x 5 =10 x 6 = 60.

e solve two-step problems in contexts, choosing the
appropriate operation, working with increasingly harder
numbers. This should include correspondence questions

practise and extend their use of the formal written methods
of short multiplication and short division.

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

use and understand the terms factor, multiple and prime,
square and cube numbers.

interpret non-integer 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 =98/4=24r2 =241/2 = 24.5 = 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 scale drawings or by multiplying
and dividing by powers of a 1,000 in converting between units
such as kilometres and metres.

practise multiplication and division for larger numbers, using
the formal written methods of short and long multiplication
and division.

undertake mental calculations with increasingly large
numbers and more complex calculations.

continue to use all the multiplication tables to calculate
mathematical statements in order to maintain their fluency.
explore the order of operations using brackets; for example,
2+ 1x3=5and(2+1)x3=9.

understand common factors can be related to finding
equivalent fractions

develop the connection made between multiplication and
division with fractions, decimals, percentages and ratio
develop the language of algebra as a means of solving a
variety of problems




such as the numbers of choices of a meal on a menu,
or 3 cakes shared equally between 10 children

Key language — dividend (27) divided by the divisor (9) that will
equal the quotient (3)

e introduce the language of algebra as a means of solving a
variety of problems

e distributivity can be expressed as a(b + ¢) = ab + ac.

e understand the terms factor, multiple and prime, square and
cube numbers and use them to construct equivalence
statements (for example, 4 x 35 =2 x 2 x 35; 3 x 270 = 3 x
3x9x10=92x10).

e use and explain the equals sign to indicate equivalence,
including in missing number problems (for example 13 + 24
=12+2533=5x7)

Key language — dividend (27) divided by the divisor (9) that will
equal the quotient (3)

multiply and divide numbers with up to two decimal places
by one-digit and two-digit whole numbers.

multiply decimals by whole numbers, starting with the
simplest cases, such as 0.4 x 2 = 0.8, and in practical
contexts, such as measures and money.

practise division for larger numbers, using the formal written
methods of short and long division

explore the order of operations using brackets; for example,
2+ 1x3=5and(2+1)x3=09.

Understand common factors can be related to finding
equivalent fractions

develop the connection made between multiplication and
division with fractions, decimals, percentages and ratio
explore and make conjectures about converting a simple
fraction to a decimal fraction (for example, 3 + 8 = 0.375).
For simple fractions with recurring decimal equivalents,
pupils learn about rounding the decimal to three decimal
places, or other appropriate approximations depending on
the context.

introduce to the division of decimal numbers by one-digit
whole number, initially, in practical contexts involving
measures and money.

recognise division calculations as the inverse of
multiplication.

develop the skills of rounding and estimating as a means of
predicting and checking the order of magnitude of their
answers to decimal calculations, including rounding answers
to a specified degree of accuracy and checking the
reasonableness of their answers.




Reception to Year | — CPA Approach: Addition

Objective Concrete Pictorial Abstract
and
Strategy
Reception Using real-life addition stories and scenarios to support a9 8 + I — 9
understanding (e.g — There are 5 people on the bus. 3 .‘.s;;/pa'n &
Addition & | more get on. How many now? whon N\
subtractio #g $
n —_
..'[.. Use pictures to 9 - I - 8
1 add two num-
3 Balls 28ats bers together
; asagroup orin
The children will start to use five frames and then build up _ albak:
to 10 frames.
Reception 4.3‘&
Combining ;'/pci't 4 + 3 = 7
two parts 5 - _---—@
to make a whole\(-g.@fj -
whole = -— —!
part: part- I Use part part whole model. !
whole i — -
model. Use cubes to add two num- . . ' . . L€ pletulesto — Use the _part part
N\ | add two num- 10=6+4 whoke diagram as
bers together as a group or = = —e—
lakiEE 3 Balts 28aks bers together shown above to move
asagroup orin into the abstract.
Counting Counting on using number lines using cubes or Numicon. | A bar model which encourages the children to count on, Using the abstract number line to count on in |s
on using rather than count all.
number
lines.




Regroupin
g to make
10

Regrouping to make 10; using ten frames and

counters/cubes or using Numicon.
6+5

Y @

0000

99|

|
&

Children to draw the ten frame and counters/cubes.

[ c
L

Use number line and Numicon to show
equality in addition, and addition can be
done in any order.

3+4+7=3+7+4

3 +7

/—\/ﬁ\/\_‘
01 2@t56@8 a0 ieRB@

[ +7 4

\;0 | 2i§;4 5 6 78 ‘125" 2 lﬂ:@;\
| = iy =
Year 2 - CPA Approach: Addition
Objective and | Concrete Pictorial Abstract
Strategy
Use known ]
facts: part, E- Children ex- l:] D +1=16 16 -1 = D
part whole. 4 _—
/ Ploceways.of xk 1+ ]=16 16-[ ]=1
2.0 making num- R E]
\§ bers within 20 D"’D =20 20-[ ]=[]
(J+[J=20 20-[J=[]
30+20=50 50=20+30 B OB | n BB B b _
Adding k # HoH O g 20+ 30=50
multiples of
e BERE e 70 =50+ 20
Use representations for base ten. 40 + 0= 60




Adding
multiplies of
ten:

Use known
facts

O g O O O
oot TgH o” —gP

0+

+ - =

1

+
EE @A — B
[~ ] (- EEE
[ ]

Children draw representations of H,T and O

3+4=7

leads to

30+40=70

leads to

300 + 400 =700

st | — |

|l| .-.,,l‘, — : 70 30
7+3=10 70 +30 = 100
Year 2 - CPA Approach: Addition
Objective and strategy Concrete Pictorial Abstract
Add a two digit number and tens. r3\+ I 5 :3% 27 + 30 2 ? + 10 - 3 ?
Explore why the ones +10 +10 +10
+§ - digit doesn’t change.
' | 27+20=47
e |
i | 1 | 1
e ae 27 +0=57
\27 37 47 57 -




Differentiation: either use real numbers
lines or children to draw their own empty
number lines.

17+5=22

Add a two digit number and ones.

17+5=22

Use part
The ‘making ten first’ strategy. %.:gg 17+5=22 part whole /\
o000 Use ten frame to and number @ @ Explore related facts
line t
00000 make ‘magic ten nete 17+5=22
Iil.ll model. _416 *1': s+17222 —
22—17=5
Children explore the pattern. @ 17 5
a8 20 23 22—5=17
17+5=22
Add a two 2 digit numbers.
Opg .20 .5 Or +20 o3 42 / 25+4
On Op A . il ".A_.-‘"V\‘-.L 20 + \40 +
.\[_fl a7 67 72 47 67 70 72
O —4d
od Use number line and bridge ten using part 20+ 40 =60
whole if necessary.
Model using dienes, place value counters 5+7 =12
and numicon 60+ 12 =72
of +41 =98
o0 +40 =90
7+1=8
98

Partitioning




Add a two 2 digit numbers.

Continue to develop partitioning
and place value: TO + TO

Children to represent the base 10 e.g. lines for tens and
dot/crosses for ones.

05 . s
(!

TR

VT

Use the formal method only if children are
secure with their mental strategies.

4148

() 0vsee

OJOumr
4 9

Chidlren to represent the base 10 in a place value chart.

[0s | Is
=

Only move onto the formal method if children

are secure with their mental strategies of
adding TO + TO.

Looking for ways to make 10.

36 + 2Hh= 30+20=50
\ 5+5=10
50+10+1=61

1 5 36
Formal method: +_25
61

1

Year 3 — CPA Approach: Addition

Objective
and

Concrete

Pictorial

strategy

Abstract




Add

Children move to drawing the counters using

numbers a tens and one frame. 2 2 3
up to 3
digits using
a formal =+ 1 1 .4
written
method
tens ones 337
Column
Addition - .
No . . . Add the ones first, then the tens, then
regrouping
. . the hundreds.
:l\::'lbers [ ] [ ] @ % children can draw a rep- 20 —|— 5
up to 3 L ] o® . iationofthe grid to _
digits using | further support their 4(} + 8
a formal ae understanding, carryin 2 —
; * g, carrying 60 + 13 =73
written e g the ten underneath the
method ¢ ¢ lime
Start by partiioning B
Exchange ten ones for a ten. Model 1 the numbers before q 6
iz:’mn using numicon and pv counters. formal column to =
ition — e
Regrouping i 146 show the exchange. —l_ 8 5
i +E27

621
11




ﬁ:r(:\ bers Chidren to represent the counters in a place value chart,
up to 3 100s 10s 1Is circling when they make an exchange. 24 3
digits using = oo
a formal =l o ! ' OOS ‘ l O s ‘S
written Py o0
meaca | 1000 | 92°° | 60 +368

L 611

6 1 1
Year 4 - CPA

Objective and strategy Concrete Pictorial Abstract

Children continue to use dienes or place value |
Add numbers with up to 4 digits using counters to add, exchanging tens ones for a a9 :I a® L L J
the formal written methods of column ten and ten tens for a hundred and ten .: ® LA 3 5 \ 7
addition. hundreds for a thousand. | |

a8
Hisslreds | Tens LalTE) : : : : . & ™ [ ] + 3 q 6
L
. : 3913
7 1 5 1 o
:l HJ | | ey ® Continue from previous work to carry
bt hundreds as well as tens. Relate to money and
measures.
Year 5 & 6 - CPA
Concrete Pictorial Abstract

| Objective and strategy




Year5 Asyear 4 237 +81.79 728
Add numbers with more than 4 digits.
tens|  ones 4 tenths | hundredths _&g.s_l_\c-w: ety hundred s +25.0 34.6 E 2 3 5 q
Add decimals with 2 decimals places, ! Y s s 127.4 + "E- 7 5 5
including money. % S =~ - 3 e |
o, | ’ S 8 4 11 €3] 1k
o0 | | OO O
Introduce decimal place value counters ‘
and model exchange for addition.
Year 6 81,059 23 36 |
Add numbers of increasing complexity 366 % a-080
Including adding money, measure and + 20551 + I - 300
decimals with different numbers of 1 20579 —H TS|
decimal points. JRARLEL ? ] >
Insert zeros for
place holders.

Reception - Year | = CPA Approach: Subtraction

Objective & Concrete Pictorial Abstract
Strategy
Subtract a one Physically taking away and removing objects from a Children to draw the concrete resources they are using
digit number. whole. and cross out the correct amount. The bar model can 4-3=
also be used.
|71 =4-3
d=-3=1 bmd
&

B &S0




Counting back

Counting back [using number lines or number tracks]
children start with & and count back 2.

B=2=4

hatareo i

Children to represent what they see pictorially eg.

8[q["

"Children to represent the calculation
on & number Linz or number track and
show their jumps. Encourage children
10 use an empty number line

=
Bar model : :
éé 10=8+2
10=2+8
5—2=3
10—2=8
10—8=2
Find the Finding the difference {using cubes, Numicon or Cuisenaire -
difference rods, other abjects can also be used). Children to draw the cubes/other concrete objects which Q0000000000000 ! e di erl.-;r|1:e
they have used or use the bar model to illustrate what COCO0000000 WEWE
Calculste the dfference between 6 and 5 i viosi %0 Colcitons ‘ o,
£ ] - =
o n I+ =14

(olojo alele)
83886,

e

1] 14

P

Find the difference betwesn B and 5.

8 - B the difference is

Children to explore why

Y9-6=8-5=7 - 4 have the same

diference




w Fj‘wv

Make 14 on the ten frame. Take 4 away

to make ten, then take one more away so
that you have taken 5.

Jump back 2 first, then another 4. Use ten
as the stopping point.

Subtraction using LA
the ‘making 10’ 14 9 13— 7 15 - 8
strategy.

Swue SN W S

How many do we take off first to get to
107 How many left to take off?

Year 2 — CPA Approach: Subtraction

Objective Concrete Pictorial Abstract
& Strategy
SUbF"aC::‘“ nakigsw using ten frames. Children to present the ten frame pictorially and discuss Children to show how thEy can make
usin e = : N
making 5 .3%% 5 . what they did to make 10. 10 by partitioning the subtrahend.
ten first’
01 __.[®]®]
e | SEeet eSS
1 / 14 /5\ 9
14-4=10
10-1=9
Regroup a e '®
ten into T g J ] 5y A —_— o
|||,¢ & | A% 20—4 =16
. ,p",;:,f
Use a PV chart to show how to change a
::ti:lto ten ones, use the term ‘take and 20 _ 4




Partitionin | 3413 =21 e we Children draw representations of Dienes and
gto M— - 55_23: wm = o
subtract —— ﬁ:
regrouping
- 20 3
: —| , ® 0 2 =
Use Dienes to — - ow d
show how to par- D
tition the number D
when subtracting e e |
without regroup- — = -
. e
ing.
Year 2/3 - CPA Approach: Subtraction
Objective & Strategy Concrete Pictorial Abstract
Subtract numbers including: Column method using base 10. Children to represent the base 10 pictorially. Column method or children could
A two digit and ones 48-7 count back 7.

4 8
-7
|

A two digit and tens
Two two digits

1s




Year 3 = CPA Approach: Subtraction

Objective & Strategy

Pictorial

Abstract

Subtract numbers with up to
three digits using a formal written
method.

Column subtraction - Regrouping

Concrete
Column method using base 10 and having to exchange.
41-26
10s Is 1s 1s
® > ;‘s
5

Represent the base 10 pictorially, remembering to show
the exchange.

Formal column method. Children
must understand that when they have
exchanged the 10 they still have 41
because 41=30+11.

_KN
2 6
| 5

Subtract numbers with up to
three digits using a formal written
method.

Column subtraction — Regrouping

Column method using place value counters.

234 - 88
[100s [ 10s | 1s 100s | 10s
1) 0000 © /0000
Q000
QOO0
100s | 10s | 1s
(-} 8800
1 4

Represent the place value counters pictorially;
remembering to show what has been exchanged.

Formal colum method. Children must
understand what has happened when
they have crossed out digits.

234
. 88
_6b




Year 4,5 & 6 —= CPA Approach: Subtraction

Maodel process of exchange using Numi-

con, base ten and then move to PV coun-

Objective & Strategy Concrete Pictorial Abstract
Year 4 234 -179 Children to draw place .value counters C
and show their regrouping — see Y3. |

Subtract tens and ones. 2 R S- ! '
Subtract up to 4 digits. s

000 0000 -_ 5 6 2
Introduce decimal subtraction through
context of money. ® [@® 000

0000 (0@ ® l l O] 2.
C 00

Use the phrase ‘take and make’ for ex-

change
ters.
Year 5 YT .
ZN'05%
Subtract with at least 4 digits, -_ 2123
including money and measures. 2 g’q 28
Subtract with decimal values, including Use zeros oo 8 !
mixtures of integers and decimals and for place- yZ / 6 Pr -0
aligning the decimal. holders. - 372 -5
796 - 5
Year 6 T P
+E 16,6 9 9
Subtract with increasingly large = € 9,9 4 c|
and more complex numbers and 60750
decimal values. ‘
VIS - Qb
= 36080 kj
G 9 - 33 Ak




Reception - Year | — CPA Approach: Multiplication

Objective & Strategy

Concrete

Pictorial

Abstract

Doubling

Use practical activities using manip-
ultives including cubes and Numicon
to demonstrate doubling

“\
=

+
"

double4is 8
4x2=8 + = l

Draw pictures to show how to double numbers

Double 4 is 8

mEE Bl
] |:||:|

Partiticn a number and then double eadh part
before recombining it back together.

16
/7 \
10 =
le wl
20 + 12 =32

Counting in multiples

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting.

S ——

(I

10p + 10p + 10p = 30p

3 lots of 10p = 30p

10, 20, 30

Count the number of coins, 3 coins = 30p
How many coins to make 30p?

Children make representations to show
counting in multiples.

LY W B A 2 2

e T - .
B GO 0le Sio i gio Ol Blo e glo &
1 L " 5-: o Iz % e 1% 20

Count in multiples of a number aloud.

Write sequences with multiples of num-
bers.

2,4,6,8,10

5,10, 15, 20, 25, 30




Making equal groups and
counting the total.

Ze I
- T I3
E— <[] ¢

Use manipulatives to create equal groups.

Draw <0 loshow 2x3 =6

Draw and make representations

Zxd4=8

Repeated addition

wee

L3’3 %

I

Use different objects to add
equal groups

Use pictorial induding number lines to solve

Prob There are 3 sweets in one bag.
How many sweets= are in 5 begs
altogether?

: ‘ 3+3+3+3+43
([® o) [® @)-15
e L ]
[(® o) ® o L P
® L y o
- -~ - - -
i W W AV V4 ~
¢ ‘ ‘ '

Write addition sentences to describe objects
and pictures.

FE43F

2+2+2+2+2«10

Understanding arrays

0000 +x2-8 5%2=10
0000 TETTET
2RA=S 2x5=10
00 2x4=8
gg \ 2x5=10
Q0 v
4%x2=8 5x2=10

Use real life arrays — “2 lots of 4 is

Draw representations of arrays to show under-
standin= =

o9
= @

eaee

a3

3x2=6
2x5=10




Year 2 — CPA Approach: Multiplication

Objective & Strategy

Concrete

Pictorial

Abstract

Doubling

Model doubling using dienes and PV
counters.

/Ituln"li

40+ 12=52

Draw pictures and representations to
show how to double numbers

Partition a number and then double
each part before recombining it back
together.

16
/7 \
10 6
Ix}.‘ I w2

20 + 12 =32

Counting in multiples of 2, 3, 4, 5,
10 from 0.

(Repeated addition)

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar
models.

5+5+5+5+5+5+5+5=40

Mumber lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

Count in multiples of a number aloud.

Write sequences with multiples of

numbers.
0,2.4 68,10
0,3,6,9 12, 15

0, 5,10, 15, 20, 25, 30

4 x 3 =




Multiplication is commutative.

Create arrays using counters and cu-
bes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

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

12=3x4
12=4x3
Use an array to wnte

multiplication sentences and
reinforce repeated addition.

00000
00000
00000

5+5+5=15

I+3+3+3+3=15
9x3=15
3x9=15

Using the Inverse.

This should be taught alongside division,
so pupils learn how they work alongside
each other.

NN
HNINN
ooy

2x4=8
4x32 =8
8:2-4
8+4=2
8=2x4
8=4x2
1-8:4
4=8:12

Show all & related fact family sentences.




Year 3 — CPA Approach: Multiplication

Objective & Concrete Pictorial Abstract
Strategy . -
Repea.te‘j 3x4 Children to represent the practical resources in a Ixd4=12
fi::,f:;gd 4+4+4 picture and use a bar model.
addition There are 3 equal groups, with 4 in each grq 4+4+4=12
| * 83 B &
” ” ” ” : . - e o
il AGaR L s T&
B =
Wy Py -’
gRref:,;tnegc; Ix4 Represent this pictorially alongside a number lin{ Abstract number line showing three jun
Repeated of four.
addition l
3x4=12
r_—' ral o oSoT
e o 4 2 12




Use arrays

3x5=5x3

to illustrate
commutativi

ty.

Children to represent the arrays pictorially.

00
w]elolole)
Bo 60000

Children to be able to use an array to wr|
range of calculations eg.

10=2x5
5x2=10
2+2+2+2+2=10
10M=5+5




Grid method

Show the links with arrays to first intro-
ure the erid methind

j L] l a 4m“|s
I -4 + of 10
' a8 ee8t 898 4 rows
I of3

Move onto base ten to move towards a
miore compact method.

. ] ] u

4 rows of 13

L

Mowe on to place value counters to show

et

how we are finding groups of a number. We
are muliplying by 4 s0 we need 4 rows
= @ ] s

a4 x 126

Fill each row with 126

=

@

4x 126

=

Add up each column, starting with the ones
making any exchanges needead
e 0 ]

[eaad

=
Then you have your answer.

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

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

Bar model are used to explore missing numbers

4 x =20

Start with multiplying by one digit num-
bers and showing the clear addition
alongside the grid.

' x | 30 | s
L7 | 200 | 35

210+ 35 = 245

Moving forward, multply by a 2 digit number
showing the different rows within the grid
method.

10 8
10 100 a0
3 30 24




Year 4 — CPA Approach: Multiplication

Objectiv | Concrete Pictorial Abstract
e &
Strategy
Partition | 4x15 Children to represent the concrete manipulatives Children to be encoura ged to show the steps
to R AR —— pictorially. thev h tak
multiply. H ol gt ol o0 — " n ey nave taxken.
HCA A ECHE B | 2
—— 105
l
| 10x 4=40
' . 5x 4=20
40+« 20 = /0
=1y
6 0] 15% 5=
10x5=50
hxb=256
75
Multiply Children to represent the counters pictorially. Children to record what it is they are doing
diglt & 10s 1s ' to show understanding.
thwee. — [Os | Is 3x23  3x20-60
digitb QO Q00 == 7N\ 3x3= 9
byaone | | ©9 00 00 |00 20 3 60+9-69
digit ) € o
number 0 O O O
using a 2 3
formal O O
method. 6 9 0 O O % 3




6x23

100s 1s
Q00
00
800
00
Q00
Q00

100s 1s
000

853

008

° 000
D00

"

Children to represent the counters/base 10, pictoriall
eg. the image below.

(00s | 10s | s

Formal written method

bx23=
23

X 6
138

11




Year 5 & 6 — CPA Approach: Multiplication

‘ w0 e

Children can continue to be supported by
place value counters at the stage of multipli-
cation. This initizally done where there is no
regrouping. 321x2 =642

Objective & Strategy Concrete Pictorial Abstract
Column multiplication for 3 and
4 digit numbers x | digit. x 1300 120 |7 » 327
It is im- 4 | 1200 | 80 28
x 4
portant at
= = | thisstage 28
‘ " that they
always a0
“e | multiply
’ the ones 1200
1308

3 2 ? This will lead to

> H: a compact
| 3 0 8 method.
1oz

Column multplication

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

Confinue to use bar modelling to support prob-

lem solving

118 18 % 3 on the
first row
x 113
-

8 x 3 =24, carry-
sle| Ty
E- ing the 2 for 20,

i|&|a then 1 x 3}
213 |4 18 x 10 on the
2nd row. Show
multiplying
by 10
23 e
n
~_ _lée o

zero in

Z O I esxe) 0T
| I:|=I O (1234 x10)
9,741




Year 6
Multiplying decimals up to 2
decimal places by a single digit.




Year | & Y2 — CPA Approach: Division

Objective & Strategy

Concrete

Pictorial

Abstract

Year |
Division as sharing

| have 10 cubes, can you share them equally in
2 groups?

Children use pictures or shapes to share quanti-

"33 3%
3% 33

8 snareu velween 21> 9

| @ “
B B -

12 shared between 3 5 4

12 shared between 3 is

4




Year 2
Division as sharing

| have 10 cubes, can you share them equally in

2 groups?

Children use pictures or shapes to share guanti-

£ 33

$$ 33

Children use bar modelling to show and support

ties.

understanding.

12+4=3

12+3=4

Division as grouping

Divide quantities into equal groups.

Use cubes, counters, objects or place value

counters to aid understanding.

(#0000 s00ee setes s000s e0es senes senee

L . - " n »n

Use number lines for grouping
0123458789 0112

200 aen 900 B

2+3

, 1 =4
Think of tne par as a3 wnoie. spit it into the num-
ber of groups you are dividing by and work out
how many would be within each group.

20

20+ S5="?
Sx?7=20

28+7=4

Divide 2B into 7 groups. How many are in
each group?




Year 3 — CPA Approach: Division

24 divided into groupsof 6 =4

96 + 3 =32

O9 Y9 %o
9 @ %o
o® o® o

20=9="7
9x?=20

Objective & Strategy Concrete Pictorial Abstract
Division as grouping Use cubes, counters, objects or place value Continue to use bar modelling to aid solving How many groups of 6in
counters to aid understanding. division problems.
247
24:6=4

Division with arrays

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

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

) O

000
OO0
000
000

.I .

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

sentences.
Tx4=28
4xT7=28
2B+7=4
28+4=7
28=Tx4
28=4x7
4=28+7

7T=28+4




Division with remainders.

14+3=

Divide objects between groups and
see how much is left over

& 5 £8

=
&

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

find a remainder.

O

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.

8 = 3 REMAINDER 5
T 1 T

29 +
T




Year 4 & 5- CPA Approach: Division

Short division

o0 e e
3 OO0 e e
OO0 ee

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

000 00  wu

a2+3

42 + 3=

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

® 0@

(0]
)
(@)

we exchange this ten for ten ones and then
share the ones egually among the groups.

()

©

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

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

into egual groups.

/00\[00\DO
00/\00 00

Encourage them to mowve towards counting in

multiples to divide more efficiently.

Objective & Strategy Concrete Pictorial Abstract
Divide at least 3 digit numbers 96 =3 Tens Units Students can continue to use drawn diagrams Begin with divisions that divide equally with
by | digit. -

Y & 3 2 with dots or circles to help them divide numbers no remainder.

2 1 8
3

4,8 7 2

Move onto divisions with a remainder.

8 6 r 2

' S

3
4 3 2

5

Finally move into decimal places to divide the
total accurately.




Year 6 — Long division

Long division using place value counters

2544 - 12

1000s | 100s | 10s |
;gooo:, O

mﬁl"' ,

We can't group 2 thousands into
groups of 12 so will exchange them.

We can group 24 hundreds lnwL
into groups of 12 which leaves 12 5244
with 1 hundred. = :

After exchanging the hundred, we 1 2| 2544

have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. 1;
1
2
0212
After exchanging the 2 tens, we 122544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. 113
24

5
0




1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto hto ato
1 1 18
2)278 2)278 2)2178
=2 =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
18 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 leflover ten

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.

hto hto hto
138 139 139
2)278 2)278 2)278
07 07 07
=6 R ) - 6

18 18 18

=18 =18

0 0

Divide 2 into 18. Place 9 into the
quotient

Multiply 8 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 138




