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Rattlesden’s Calculation policy- Introduction

At Rattlesden CofE Primary Academy is moving twards a ‘mastery’ approach for mathematics. Students will be asked to reflect on calculations they have carried out to check their working using another method. They will be asked to explain choices they have made during their lessons and the reasoning behind chosen approaches and answers. 
Students follow a concrete, pictorial, abstract approach to carrying out calculations. New learning is presented to students in a variety of ways and they are expected to use concrete resources (objects), before moving on to pictorial (diagrams) and finally abstract representations (written calculations). The school follows the White Rose Hub’s calculation policy closely. This document provides a guide for teachers, parents and students to use in planning and delivering learning in class and at home. 
H. Vaughton 
Maths Lead

Addition and Subtraction – Expectations by Year (National Curriculum 2014)
Year 1
· read, write and interpret mathematical statements involving addition (+), subtraction (−) and equals (=) signs
· represent and use number bonds and related subtraction facts within 20
· add and subtract one-digit and two-digit numbers to 20, including 0
· solve one-step problems that involve addition and subtraction, using concrete objects and pictorial representations, and missing number problems such as 7 = ? – 9
Year 2
·   solve problems with addition and subtraction: 
· using concrete objects and pictorial representations, including those involving numbers, quantities and measures
· 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
· recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems
Year 3
· add and subtract numbers mentally, including: 
· a three-digit number and 1s
· a 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
· estimate the answer to a calculation and use inverse operations to check answers
· solve problems, including missing number problems, using number facts, place value, and more complex addition and subtraction
Year 4
· 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



Year 5 
· 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

Year 6 
· perform mental calculations, including with mixed operations and large numbers
· use their knowledge of the order of operations to carry out calculations involving the 4 operations
· solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why
· solve problems involving addition, subtraction, 
· use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy
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Multiplication and Division- Expectations by Year (National Curriculum 2014)
Year 1
· 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.
Year 2
· recall and use multiplication and division facts for the 2, 5 and 10 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 2 numbers can be done in any order (commutative) and division of 1 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



Year 3
· 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 for two-digit numbers times one-digit numbers, using mental and progressing to formal written methods
· solve problems, including missing number problems, involving multiplication and division, including positive integer scaling problems and correspondence problems in which n objects are connected to m objects

Year 4
· recall multiplication and division facts for multiplication tables up to 12 × 12
· use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1; dividing by 1; multiplying together 3 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 1 digit, integer scaling problems and harder correspondence problems such as n objects are connected to m objects



Year 5 
· read, write, order and compare numbers to at least 1,000,000 and determine the value of each digit
· count forwards or backwards in steps of powers of 10 for any given number up to 1,000,000
· interpret negative numbers in context, count forwards and backwards with positive and negative whole numbers, including through 0
· round any number up to 1,000,000 to the nearest 10, 100, 1,000, 10,000 and 100,000
· solve number problems and practical problems that involve all of the above
· read Roman numerals to 1,000 (M) and recognise years written in Roman numerals
Year 6
· multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication
· divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context
· divide numbers up to 4 digits by a two-digit 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
· use their knowledge of the order of operations to carry out calculations involving the 4 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
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(White Rose Maths Hub, 2018)

	Progression in Calculations by Year

	
		Mental



		Written



		Application 




	EYFS
	count reliably with numbers from 1 to 20 
order numbers 
say which number is one more or one less than a given number 
Using quantities and objects, add and subtract two single-digit numbers and count on or back to find the answer
	
	 solve problems, including doubling, halving and sharing

	1
	 represent and use number bonds and related subtraction facts within 20 
 add and subtract one-digit and two-digit numbers to 20, including zero
	read, write and interpret mathematical statements involving addition (+), subtraction (–) and equals (=) signs
	 solve one-step problems that involve the four operations, using concrete objects and pictorial representations, and missing number problems such as 7 =  ? - 9 with the support of the teacher.

	2
	recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100 
add and subtract numbers including: a two-digit number and ones, a two-digit number and tens, two two-digit numbers and adding three one-digit numbers 
recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers
	 write mathematical statements for multiplication and division using the multiplication (×), division (÷) and equals (=) signs
	solve problems for the 4 operations using concrete objects and pictorial representations, including those involving numbers, quantities and measures

	3
	 add and subtract numbers mentally, including: a three-digit number and ones, a three-digit number and tens, a three-digit number and hundreds, add and subtract numbers with up to three digits 
 recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
	 use formal written methods of column addition and subtraction 
 write and calculate statements for multiplication and division using the multiplication tables that they know, including for two-digit numbers times one-digit numbers, using mental and progressing to formal written methods.
	 to solve problems using the 4 operations

	4
	estimate and use inverse operations to check answers to a calculation 
 recall multiplication and division facts for multiplication tables up to 12 × 12 
 use place value, known and derived facts to multiply and divide mentally 
 recognise and use factor pairs and commutativity in mental calculations
	add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate 
 multiply two-digit and three-digit numbers by a one-digit number using formal written layout
	solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why 
 solve problems involving multiplying and adding, including using the distributive law to multiply two digit numbers by one digit

	5
	add and subtract numbers mentally with increasingly large numbers 
 use rounding to check answers to calculations 
 identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers 
 establish whether a number up to 100 is prime and recall prime numbers up to 19 
 multiply and divide numbers mentally drawing upon known facts 
 multiply and divide whole numbers and those involving decimals by 10, 100 and 1000 
recognise and use square numbers and cube numbers
	add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction) 
 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 
 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
	solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why 
 solve problems involving multiplication and division including using their knowledge of factors and multiples, squares and cubes 
 solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign 
 solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates

	6
	perform mental calculations, including with mixed operations and large numbers 
 identify common factors, common multiples and prime numbers 
 use estimation to check answers to calculations
	multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication 
 divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context 
 divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context
	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
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MENTAL CALCULATION.
STRATEGIES

« Counting onin 3s and 45
= Know by heart all pairs of
numbars with a total of 20

= Know by heart all pairs of
‘multipls.of ten with a total of 100
« Adition facts for allpairs of
numbars with a totalof up 1o
atleast 10 and comasponding
‘subtraction facts

= Doubles of numbars to a east
10 and multipls of 1010 100

= Idantity near doubles, using
doublos akroady known (40 + 41)
= Add 0 or 1110 by adding 10 and
thon adding or sublracting 1

« Bridga 10 whan adding a
‘single-cigit number





image6.emf

image7.emf

image8.emf

image9.emf

image10.emf

image11.emf

image12.emf

image13.emf

image14.emf

image15.emf

image16.emf

image17.emf

image18.emf

image19.emf

image20.emf

image21.emf

image22.png
2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13-4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

o0

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks pictorially.

121 )

There are 3 whole squares, with 1left over.

13-4 - 3 remainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

‘3 groups of 4, with 1 left over’

Sharing using place value counters.
42-3=14

o000

Chldrmmmmnlhephmvdmmm

82222 go
Is

Children to be able to make sense of the
place value counters and write calculations to
show the process.

42-3
42=30+12
30-3=10
12-3=4
10+4=14
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Chunking

A method used for dividing large numbers. Children are taught to use rough estimates
of how many times a number will go into another number and then to adjust until

the right answer is found (repeated subtraction of the divisor and multiples of the
divisor - in other words, working out how many groups of a number fit into another
number).

Circle

A 2D shape with one curved face and no vertices.

Circumference

The measurement of the distance all the way around the outside of a circle.

Clockwise and
anti-clockwise

A way of indicating the direction of a turn. Clockwise involves a turn to the right as if
following the hands of a clock, anti-clockwise involves a turn to the left, against the
direction of a clock's hands.

Coordinates

The numbers which show the position of a particular point in space - for example
on a map or a graph. The points are marked according to numbers of the horizontal
axis (x-axis) and vertical axis (y-axis).

Column method

A method of calculation where the numbers to be added or subtracted are set out
above one another in columns. The calculation is done by ‘carrying’ and ‘borrowing’
numbers from column to column.

Commutativity

Addition and multiplication have the property of commutativity - when two numbers
are added or multiplied, this can be done in any order and the same answer will be
obtained: 3+2=5,2+3=5;4x6=24, 6 x4 =24 Subtraction and division are not
commutative.

Complementary | Also known as the ‘jump method'. A method of addition using a number line where

addition children are taught to start with the largest number in the calculation and count on
along the number line to find the total.

Concrete Anything which children may use to help them carry out practical maths activities, for

materials example counters to help with addition, cubes and rods for place value or playdough
to make 3D shapes.

Cone A 3D shape with two faces, one circular, one edge and one vertex.

Converting into
the same units

Understanding the connection between units of measurement and how they can be
converted one to another. For example, length can be measured in centimetres or
metres; there are 100cm in a metre

Corner Also known as a vertex. The place on a 3D shape where three faces meet. Also used
to describe the angles of a 2D shape.
Cube A 3D shape with six square faces, 12 edges and eight vertices.

Cube numbers

A number which is the result of multiplying a number by itself and then by itself
again. For example 27 is the cube number of 3: 3x 3 x 3=27,3°=27

Cuboid A 3D shape with six faces, some or all of which are rectangular, 12 edges and eight
vertices.
Cylinder A 3D shape with two circular faces, one rectangular face, two edges and no

vertices.

Data handling

Now known as Statistics. The area of maths which looks at representation and
analysis of information through charts and graphs.
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Long

A written method of multiplying two large numbers.

multiplication
Lowest common | The smallest number that is exactly divisible by the denominator of a set of
dominator fractions. For example, the lowest common denominator of %, % and #/, would be 12,

as it the smallest number divisible by 2, 4 and 6.

Lowest common

The lowest common multiple of two whole numbers is the smallest number that is a

multiple multiple of both. For example, the lowest common multiple of 3 and 4 is 12.

Mass This refers to the weight of an object. It is measured in grams (g) and kilograms (kg).

Mastery A deep understanding of Maths which enables children to explore mathematical ideas
in multiple ways.

Mean In a set of data, the mean is the total sum of all the values divided by the number of
values in the set.

Measurement In Maths, children learn about different forms of measurement, including length,
weight (mass), capacity, time and temperature.

Median The middle number in a list of numbers that has been ordered from smallest to

largest. So in the list 2, 2, 3, 3, 3. 4, 5, 6, 6 the median value is 3.

Mental method

Calculations and problem solving carried out mentally, without the need to write down
any working out

Mirror line

A line which can be drawn onto a shape to show that both sides have exact
reflective symmetry.

Mixed number

A number that is made up of a whole number and a fraction, for example 3%.

Mode

The value that appears most often in a set of data. So in the list 2, 2, 3, 3, 3,4, 5, 6,
6 the modal number is 3 as it appears most often.

Multiple A multiple is a number that can be divided by another number a certain number of
times without a remainder. In the number sentence 4 x 5 = 20, 20 is a multiple of 4
and a multiple of 5.

Multiplication Finding how many altogether in a given number of equal sized groups. Represented

by the symbol ‘x".

Multiplication fact

The answer to a multiplication calculation. For example in 3 x 3 = 9, the multiplication
fact is 9.

Multiplication The multiplication calculations for all numbers from 1 x 2 to 12 x 10. Usually grouped

tables by the number being multiplied. Children begin by learning the 2x, 5x and 10x tables,
and the English curriculum requires that multiplication tables and the related division
facts are known by heart by the end of Year 6.

Multiplier The number by which a given quantity is multiplied. So in the calculation 5 x 3 = 15,

the multiplier is 5.

Negative number

A number that is less than zero, for example -3, -52.

Net

What a 3D shape would look like if it was opened out flat.

Number bonds

Pairs of numbers that add up to a specific number. For example, the number bonds
to 10.are 10+ 0, 9+ 1, 8 + 2 and so on. Children are taught these bonds early on, as
they help calculation skills and also show patterns that are repeated for other number
bonds, for example to 20 or 100.
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Repeated addition

A way of teaching about multiplication as the repeated grouping of the same number.
For example, 4 x 2 is the same as four groups of 2,0r 2 +2 +2 + 2

Repeated
subtraction

A way of teaching about division as the repeated subtraction of the same number
down to zero. For example 15 + 3 is the same as 15 shared into 3 groups of 5, or 15
-5-5-5=0

Right angle An angle of exactly 90°. The two lines which make a right angle are perpendicular.
Right-angled A triangle with one angle of 90°. Also known as a quarter turn, because it is one
triangle quarter of a full turn.

Roman numerals

The numbers that were used in ancient Rome, combinations of letters from the
Roman alphabet (I, V, X, L, C, D, M).

Rotation of The movement of shapes around a fixed point, by a given number of degrees and

shapes in a certain direction (clockwise or anticlockwise). The shape itself will remain the
same but its position in the space will change.

Rotational When a shape or a pattern can be rotated around a fixed point but remains the same.

symmetry

Rounding Adjusting digits up or down to the nearest tens, hundreds, thousands number etc. in

numbers order to make calculations easier.

Scale factor

When increasing the size of a 2D shape the scale factor is the amount by which the
size is increased.

Scalene triangle

A triangle with thee sides of different lengths and three different angles.

Sharing

Children learn early on how to share a number of objects into equal groups. This
develops an early understanding of division.

Side One of the lines, straight or curved, which encloses a 2D shape.

Simplifying Finding an equivalent fraction where the numbers are reduced as much as possible.
fractions For example, the fraction '¢/,, in its simplest form would be %/..

Sphere A 3D shape with one curved face, no edges and no vertices.

Square A 2D shape with four equal sides, four vertices and four right angles.

Square number

A number which is the result of multiplying a number by itself. For example 16 is the
square of 4: 4 x 4= 16, 4* = 16.

Standard and
non-standard

Standard units are the common units used in measurement, for example centimetres,
litres, grams. Non-standard units are used for measurement with younger children,

units to introduce them to the concept of measuring - for example, they might investigate
how many cupfuls of sand fill a bucket, or how many cubes weigh the same as a
book.

Statistics The term used for teaching the collection, presentation and analysis of information or

data. This includes all forms of graphs and charts as well as analysis tools such as
finding the mean, median, mode and range.

Subtraction

Taking one number away from another, finding the difference between the two.
Denoted by the symbol -*.

Subtraction on a
number line

See also finding the difference. Children are taught to use a number line to carry
out subtraction calculations, either by counting back from the starting number or by
finding the difference between the smaller and greater number in the calculation,
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