Calculations Policy

Pencil and paper procedures
Key Stages 1 & 2

Woodside Primary School




Background to policy.

This policy contains the key pencil and paper procedures that will be taught within our school. It has been writtesut@ consistency and progression
throughout the school and reflects a whole school agreement.

Although the focus of the policy is on pencil and paper procedures it is important to recognise that the ability to caltelatally lies at the heart of
mathematics. The mental methods for teaching mathematics will be taught systematically from Reception onwards and pupisgwkii regular
opportunities to develop the necessary skills. However mental calculation is not at the exclusion of writtelngemd should be seen as complementary
to and not as separate from it.

In every written method there is an element of mental processing. Sharing written methods with the teacher encourages thitdmk about the
mental strategies that underpin thenand to develop new ideas. Therefore written recording both helps children to clarify their thinking and supports gnd
extends the development of more fluent and sophisticated mental strategies.

During their time at this school children will be encouragedee mathematics as both a written and spoken language. Teachers will support and guid
children through the following important stages:

1 Developing the use of pictures and a mixture of words and symbols to represent numerical activities;

1 Using standardymbols and conventions;

1 Use of jottings to aid a mental strategy;

1 Use of pencil and paper procedures;

1 Use of a calculator.

U

This policy concentrates on the introduction of standard symbols, the use of the empty number line as a jotting to aid cakntation and on the
introduction of pencil and paper procedures. It is important that children do not abandon jottings and mental methods @mml pnd paper procedures
are introduced. Therefore children will always be encouraged to look at a calculgirablem and then decide the best method to choad@ictures,
mental calculation with or without jottings, structured recording or a calculator. Our ldegn aim is for children to be able to select an efficient method
of their choice (whether this be emtal, written or in upper Key Stage 2 using a calculator) that is appropriate for a given task. They will do this by always
asking themselves:

T 6Can I do this in my head?
T 6Can | do this in my head wusing drawings or jottings?2o
T 6Do | need tdpaperypwcedurepenci |l an

M @®o I need a calculator?

The stages do not correspond to year groups, rather they show developmental progression through the strategies.




Number and Place Value:
To develop confidence and mental fluency with whole numbers, countiramd whole numbers.
Involve working with numerals, words and the four operations, including practical resources.

Year 1 Year 2 Year 3
Expected Expected Expected
9 countto and across 100, forwards and backwards, count in steps of 2, 3, and 5 from 0, and in 10s count from O in multiples of 4, 8, 50 and 100; find

beginning with 0 or 1, or from any given number

from any number, forward and backward

10 or 100 more or less than a given number

9 count, read and write numbers to 100 in numerals; 9 recognise the place value of each digit in a two- 1 recognise the place value of each digit in a 3-digit
count in multiples of 2s, 5s and 10s digit number (10s, 1s) number (100s, 10s, 1s)

9 given a number, identify 1 more and 1 less i identify, represent and estimate numbers using 1 compare and order numbers up to 1,000

1 identify and represent numbers using objects and different representations, including the number line | §  identify, represent and estimate numbers using
pictorial representations including the number line, 1 compare and order numbers from O up to 100; use different representations
and use the language of: equal to, more than, less <, > and = signs 9 read and write numbers up to 1,000 in numerals
than (fewer), most, least 91 read and write numbers to at least 100 in numerals and in words

9 read and write numbers from 1 to 20 in numerals and in words 9 solve number problems and practical problems
and words i use place value and number facts to solve involving these ideas

problems

In-depth In-depth In-depth

M practise counting (1,2,3 é ) , ordering 1 use materials and a range of representations, I use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.
first, second, thirde), pupils practise counting, reading, writing and 1 use larger numbers to at least 1,000, applying
example, 3 apples, 2 centimetres), including solving comparing numbers to at least 100 and solving a partitioning related to place value using varied and
simple concrete problems, until they are fluent. variety of related problems to develop fluency. increasingly complex problems, building on work in

9  begin to recognise place value in numbers beyond 1 countin multiples of 3 to support their later year 2 (for example, 146 = 100 + 40 + 6, 146 = 130
20 by reading, writing, counting and comparing understanding of a third. +16).
numbers up to 100, supported by objects and 1 become more confident with numbers up to 100, 1 use avariety of representations, including those
pictorial representations. introduce larger numbers to develop further related to measure,

I practise counting as reciting numbers and counting recognition of patterns within the number system 1  pupils continue to count in 1s, 10s and 100s, so
as enumerating objects, and counting in 2s, 5s and and represent them in different ways, including that they become fluent in the order and place
10s from different multiples to develop their spatial representations. value of numbers to 1,000.
recognition of patterns in the number system (for 1  partition numbers in different ways (for example, 23
example, odd and even numbers), including varied =20+ 3 and 23 = 10 + 13) to support subtraction.
and frequent practice through increasingly complex 1 become fluent and apply their knowledge of
questions. numbers to reason with, discuss and solve

9 recognise and create repeating patterns with objects problems that emphasise the value of each digit in
and with shapes. two-digit numbers.

1 begin to understand O as a place holder.




Addition
Year 1 Year 2 Year 3
Expected Expected Could
9 read, write and interpret mathematical statements 9 solve problems with addition and subtraction: 9 add and subtract numbers mentally, including:
invol ving addition (+), 0 using concrete objects and pictorial a three-digit number and 1s
signs representations, including those involving numbers, a three-digit number and 10s
1 represent and use number bonds and related guantities and measures a three-digit number and 100s
subtraction facts within 20 0  applying their increasing knowledge of mental and | §  add and subtract numbers with up to 3 digits, using
§ add and subtract one-digit and two-digit numbers to written methods formal written methods of columnar addition and
20, including 0 { recall and use addition and subtraction facts to 20 subtraction
1  Solve one-step problems that involve addition and fluently, and derive and use related facts up to 100 | §  estimate the answer to a calculation and use
subtraction, using concrete objects and pictorial 9 add and subtract numbers using concrete objects, inverse operations to check answers
representations, and missing number problems such pictorial representations, and mentally, including: 1 solve problems, including missing number
as 7 = ? 1 9 0  atwo-digit number and 1s problems, using number facts, place value, and
0 atwo-digit number and 10s more complex addition and subtraction
0 2 two-digit numbers
0 adding 3 one-digit numbers
{ show that addition of 2 numbers can be done in
any order (commutative) and subtraction of 1
number from another cannot
9 recognise and use the inverse relationship between
addition and subtraction and use this to check
calculations and solve missing number problems
In-depth In-depth In-depth
1  memorise and reason with number bonds to 10 and 1 extend their understanding of the language of 1 practise solving varied addition and subtraction
20 in several forms (for addition and subtraction to include sum and questions.
9 7 = 16 1 9). difference. 1 for mental calculations with two-digit numbers, the
9 realise the effect of adding or subtracting 0. 1 practise addition and subtraction to 20 to become answers could exceed 100.
1 establish addition and subtraction as related increasingly fluent in deriving facts such as using 3 | use their understanding of place value and partitioning,
operations. + 7 = 10; 10 T 7 = 3 an( andpractise using columnar addition and subtraction
i combine and increase numbers, counting forwards + 70 = 100; 100 T 70 = 3 withincreasingly large numbers up to 3 digits to become
and backwards. 91 check their calculations, including by adding to fluent.
1 discuss and solve problems in familiar practical check subtraction and adding numbers in a
contexts, including using quantities. different order to check addition (for example, 5 + 2
1 Problems should include the terms: put together, +1=1+5+2=1+2+5). This establishes
add, altogether, total, take away, distance between, commutativity and associativity of addition.
difference between, more than and less than, so that | 1  record addition and subtraction in columns
pupils develop the concept of addition and supports place value and prepares for formal
subtraction and are enabled to use these operations written methods with larger numbers.
flexibly.




Stage 1

Stage 2

Stage 3
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3 + 4 is the same as 7 as modelled using Numicon

Use Numicon to further understand the equivalence in a

number sentence.
Promoting covering up of operations and numbers.
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Number and Place Value
Extend the knowledge of the number system and place value to include large integers
Develop an ability to solve a wide range of problems demanding efficient written methods and mental methods of calculation

Year 4 Year 5 Year 6
Expected Expected Expected
9 countin multiples of 6, 7, 9, 25 and 1,000 9 read, write, order and compare numbers to at least |  read, write, order and compare numbers up to
9 find 1,000 more or less than a given number 1,000,000 and determine the value of each digit 10,000,000 and determine the value of each digit
9 count backwards through 0 to include negative 9 count forwards or backwards in steps of powers of round any whole number to a required degree of
numbers 10 for any given number up to 1,000,000 accuracy
1 recognise the place value of each digit in a four-digit | T interpret negative numbers in context, count I use negative numbers in context, and calculate
number (1,000s, 100s, 10s, and 1s) forwards and backwards with positive and negative intervals across 0
§  order and compare numbers beyond 1,000 whole numbers, including through 0 9 solve number and practical problems that involve
{ identify, represent and estimate numbers using 1 round any number up to 1,000,000 to the nearest all of the above
different representations 10, 100, 1,000, 10,000 and 100,000
f  round any number to the nearest 10, 100 or 1,000 il _solve number problems and practical problems that
9 solve number and practical problems that involve all involve all of the above )
of the above and with increasingly large positive i read Roman numerals to 1,000 (M) and recognise
numbers years written in Roman numerals
f  read Roman numerals to 100 (I to C) and know that 9 read and write decimal numbers as fractions [for
over time, the numeral system changed to include example, 0.71 = 71/100 ]
the concept of 0 and place value 9 recognise and use thousandths and relate them to
' count up and down in hundredths; recognise that tenths, huhdredth§ and decmal equivalents
hundredths arise when dividing an object by one i round decimals with two decimal places to the
hundred and dividing tenths by ten. nearest whole number and to one decimal place
9 recognise and write decimal equivalents of any I read, write, order and compare numbers with up to
number of tenths or hundredths three decimal places
In-depth In-depth In-depth
9 use a variety of representations, including measures. | 1 identify the place value in large whole numbers. 9 use the whole number system, including saying,
1 become fluent in the order and place value of 1 continue to use number in context, including reading and writing numbers accurately.
numbers beyond 1,000, including counting in 10s measurement.
and 100s. 1 extend and apply their understanding of the
f  maintaining fluency in other multiples through varied number system to the decimal numbers and
and frequent practice. fractions that they have met so far.
begin to extend their knowledge of the number T recognise and describe linear number
system to include the decimal numbers and fractions | T ~Sequences (for example, 3, 31/2, 4, 41/2¢€ ) ,
that they have met so far. including those involving fractions and decimals,
9 connect estimation and rounding numbers to the use 2an2n;ltg%ae)rm-to-term rule in words (for
of measuring instruments. 1 extens cbuntin. from year 4, using decimals and
Roman numerals should be put in their historical g y ' 9

context so pupils understand that there have been
different ways to write whole numbers and that the
important concepts of 0 and place value were

fractions including bridging zero, for example on a
number line.
1 read and write decimal fractions and related




=
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introduced over a period of time

know that decimals and fractions are different ways
of expressing numbers and proportions.

understand of the number system and decimal place
value is extended at this stage to tenths and then
hundredths.

includes relating the decimal notation to division of
whole number by 10 and later 100.

practise counting using simple fractions and
decimals, both forwards and backwards.

learn decimal notation and the language associated
with it, including in the context of measurements.
make comparisons and order decimal amounts and
quantities that are expressed to the same number of
decimal places.

should be able to represent numbers with one or two
decimal places in several ways, such as on number
lines.

tenths, hundredths and thousandths accurately
and are confident in checking the reasonableness
of their answers to problems.




Addition

Year 4

Year 5

Year 6

Expected

Expected

Expected

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

9 estimate and use inverse operations to check
answers to a calculation

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

9 round decimals with one decimal place to the nearest
whole number

I compare numbers with the same number of decimal
places up to two decimal places

9 solve simple measure and money problems involving
fractions and decimals to two decimal places.

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

I add and subtract numbers mentally with
increasingly large numbers

1 use rounding to check answers to calculations and
determine, in the context of a problem, accuracy

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

9 solve problems involving number up to three
decimal places

9 recognise the per cent symbol (%) and understand
that per cent r edartagees t ¢
hundred6, and write per(
denominator 100, and as a decimal

9 solve problems which require knowing percentage
and decimal equivalents of %, %, 1/5,2/5, 4/5 and
those fractions with a denominator of a multiple of
10 or 25.

perform mental calculations, including with mixed
operations and large numbers
identify common factors, common multiples and
prime numbers

I use their knowledge of the order of operations to
carry out calculations involving the 4 operations

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

9 solve problems involving addition, subtraction,

multiplication and division

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

solve problems which require answers to be
rounded to specified degrees of accuracy

In-depth

In-depth

In-depth

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

9 practise using the formal written methods of

9 columnar addition with increasingly large
numbers to aid fluency.

9 practise mental calculations with increasingly
large numbers, e.g., 12,4621 2,300 = 10,162).

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

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

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

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

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

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

9 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.

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

Y Understand common factors can be related to
finding equivalent fractions

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




Stage 4

Pencil and paper procedures

Stage 5

Stage 6
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Pencil and paper procedures
Extend to decimals (same number of decimals

places) and adding several numbers (with different
numbers of digits).

Adding decimals using column cddifion. TV. %
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1.830
21.105
236.800

+ 0.900
260.635

Pencil and paper procedures
Explore addition of numbers through games, puzzles,
arithmagons Extend to use of decimals.




Subtraction

Year 1

Year 2

Year 3

Expected

Expected

Expected

I count to and across 100, forwards and backwards,
beginning with 0 or 1, or from any given number

9 given a number, identify 1 more and 1 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

9 solve problems with addition and subtraction:

0 using concrete objects and pictorial representations,
including those involving numbers, quantities and
measures

0 applying their increasing knowledge of mental and

written methods

recall and use addition and subtraction facts to 20

fluently, and derive and use related facts up to 100

add and subtract numbers using concrete objects,

pictorial representations, and mentally, including:

a two-digit number and 1s

a two-digit number and 10s

2 two-digit numbers

adding 3 one-digit numbers

show that addition of 2 numbers can be done in any

order (commutative) and subtraction of 1 number

from another cannot

= =

A4 0 00O

recognise and use the inverse relationship between
addition and subtraction and use this to check
calculations and solve missing humber problems

 add and subtract numbers mentally, including:
a three-digit number and 1s
three-digit number and 10s
a three-digit number and 100s

 add and subtract numbers with up to 3 digits,
using formal written methods of columnar addition
and subtraction

9 estimate the answer to a calculation and use
inverse operations to check answers

9 solve problems, including missing number
problems, using number facts, place value, and
more complex addition and subtraction

I In-depth

I In-depth

In-depth

Y memorise and reason with number bonds to 10 and
20 in several forms (far
= 9, 7 = 16 1 9).

f realise the effect of adding or subtracting 0. This
establishes addition and subtraction as related
operations.

 combine and increase numbers, counting forwards
and backwards.

9 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.

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

9 practise addition and subtraction to 20 to become
increasingly fluent in deriving facts such as using 3 +
7 = 10; 10 17 7 = 3 and 7
= 100;7Q0% 80 and 70 =

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

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

1

9 practise solving varied addition and subtraction
questions.

1 mental calculations with two-digit numbers, the
answers could exceed 100.

9 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

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




Subtraction

Year 4 Year 5 Year 6
Expected Expected Expected
i1 add and subtract numbers with up to 4 digits using  add and subtract whole numbers with more than 4 9 use their knowledge of the order of operations to

the formal written methods of columnar addition and

digits, including using formal written methods

carry out calculations involving the 4 operations

subtraction where appropriate (columnar addition and subtraction) 1  solve addition and subtraction multi-step problems
9 estimate and use inverse operations to check  add and subtract numbers mentally with in contexts, deciding which operations and methods
answers to a calculation increasingly large numbers to use and why
9 solve addition and subtraction two-step problemsin |  use rounding to check answers to calculations and 1 solve problems involving addition, subtraction,
contexts, deciding which operations and methods to determine, in the context of a problem, levels of multiplication and division
use and why accuracy I use estimation to check answers to calculations and
9 solve simple measure and money problems solve addition and subtraction multi-step problems determine, in the context of a problem, an
involving fractions and decimals to two decimal in contexts, deciding which operations and methods appropriate degree of accuracy
places. to use and why 9 perform mental calculations, including with mixed
operations and large numbers
T solve problems which require answers to be
rounded to specified degrees of accuracy
In-depth In-depth In-depth
9 continue to practise both mental methods and 9 practise using the formal written methods of 9 practise subtraction for larger numbers, using the
columnar addition and subtraction with increasingly | §  columnar subtraction with increasingly large formal written methods of columnar subtraction,
large numbers to aid fluency numbers to aid fluency. 1 undertake mental calculations with increasingly
9 practise mental calculations with increasingly large large numbers and more complex calculations.
numbers to aid fluency (for example, 12,462 i 9 develop the language of algebra as a means of
2,300 =10,162). solving a variety of problems
9 introduce the language of algebra as a means of
solving a variety of problems
9 mentally add and subtract tenths, and one-digit

whole numbers and tenths.




Subtraction

Stages 1&2 Stages 3&4 Stages 5&6
Pictures / marks = signs and missing numbers Find a small difference by counting on
Sam spent 4p. What was his change from 10p Continue using a range of equations as in Stage 1 but with
appropriate numbers. 102 -97 = 508 - 317 = 1002 -781 =
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Number lines
Understand subtraction as finding the “difference”
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Leading to counting back, first in 10s then 1s

Consolidate

counting on as a
strategy when

m the numbers are

32 S0 42

+1 + 2

| Leading to counting back, first in 10s then 1s.
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- 57 = 50+7

124 100+ 20 + 4

52-7=37

Note: Counting back is not always the most efficient method
when the numbers are closer together. Reinforce concept with
practical strategies essential to see ‘“difference’.

389 - 164 = 225

Leading to expanded method

without borrowing

774 - 432 =

774=700+70+4
432=400+30+2

342 = 300 +40+2 Sl oo

889 - 647 =442 * 1004 - 692 = 442

1000 100
8 89 \0 0 4
-6 4 7 - 6 9 2
4 42 — 4 4 2

Use both expanded and compact method together until pupils
becaome secure.
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Multiplication

Year 1

Year 2

Year 3

Expected

Expected

Expected

9 solve one-step problems involving multiplication and
division, by calculating the answer using concrete

recall and use multiplication and division facts for the
2, 5 and 10 multiplication tables, including

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

objects, pictorial representations and arrays with the recognising odd and even numbers 1 recognise the place value of each digit in a 3-digit
support of the teacher 9 calculate mathematical statements for multiplication number (100s, 10s, 1s)
and division within the multiplication tables and write | §  compare and order numbers up to 1,000
them using the multiplication (x), division (+) and 9 identify, represent and estimate numbers using
equals (=) signs different representations
{ show that multiplicatipn of 2 nu‘m‘b_ers can be done in | read and write numbers up to 1,000 in numerals
any order (commutative) and division of 1 number by and in words
another cannot. ) o o 9 solve number problems and practical problems
9 solve problems involving multiplication and division, involving these ideas
using materials, arrays, repeated addition, mental
methods, and multiplication and division facts,
including problems in contexts
In-depth In-depth In-depth
T through grouping and sharing small quantities, 9 use a variety of language to describe multiplication 9 use multiples of 2, 3, 4, 5, 8, 10, 50 and 100.
pupils begin to understand: and division 1 use larger numbers to at least 1,000, applying

multiplication and division;

doubling numbers and quantities;

finding simple fractions of objects,

numbers and quantities

1  make connections between arrays, number
patterns, and counting in twos, fives and tens.

1 introduce the multiplication tables.

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

9 connect the 10 multiplication table to place value,
and the 5 multiplication table to the divisions on the
clock face.

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

T 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.

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

9 use inverse relations to develop reasoning (for
example, 4 x5 =20 and 20 + 5 = 4).

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).

I use a variety of representations, including those
related to measure, pupils continue to count in 1s,
10s and 100s, so that they become fluent in the
order and place value of numbers to 1,000.




Multiplication

Stage 1

Stage 2

Stage 3

Pitures and symbols
Counting in 2's e.g. socks, shoes, Counting in 5's
Counting in 10's e.g. fingers, toes...
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Counting in 2p’s, 5p's, 10p’s
POSOO® 019

{Recording on a number line modelled by the teacher
when solving problems)
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Use bead strings, bars & Numicons to model groups of

2 4 2 4 2+ 2 = 42




