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This policy contains the mental methods that are to be taught across the school. It has been written to ensure consistency and progression throughout the
school. It is important to recognise that the ability to calculate mentally lies at the heart of numeracy. Children’s mental methods of calculation must be taught
and practised regularly and secured alongside their learning.

The ability to calculate in your head is an important part of mathematics. It is also an essential part of coping with society’s demands and managing everyday

events. The overall aim of this policy is that when children leave our school, they have a secure knowledge of number facts and can solve problems mentally,
selecting an efficient strategy from a range of known approaches.

Aims
e To ensure a consistent and progressive approach exists within the school to secure good progress in mental calculation.

e To ensure that mental calculation is an integral part of mathematical teaching at Riverside Primary School.

e Children make use of diagrams and informal notes (jottings) to help record steps in their mental methods, when calculations generate more information
than can be kept in their heads. This will support/extend the development of more fluent and sophisticated mental strategies.

e For children to reflect upon which method to use to solve a problem. To ask questions such as 'Do | need to use a written method or can | do this in my
head?’, ‘Is my answer sensible?’ ‘Which method will be most efficient?’

e For children to be able to clearly explain the mental calculation and justify why their answers are correct using sound mathematical vocabulary. Therefore,
strong speaking and listening opportunities underpin good mathematics teaching using the correct mathematical vocabulary.

Although mental calculation skills will be taught in the year group specified, children should not be discouraged from using previously taught methods with
which they are secure. These previously taught skills will need to be referred to/revised, particularly further up the school. In addition, if children are secure in
certain forms of mental calculation, differentiation should provide children with the opportunity to progress to a more sophisticated form.



Year 1: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Count across 100 from any
given number.

Count in multiples of 2’s 5’s
10’s

Distinguish between ordinal (a
number that tells the position of
something in a list. 1st, 2nd,
3rd, 4th, 5th etc.) and cardinal
numbers (numbers that say
how many of something there
are, such as one, two, three,
four, five)

Know by heart all number
bonds to 20 in 3 forms...6 + 8
=14, 14 - 8=6, 14 - 6=8
Recall doubles of all numbers
to at least twenty and
corresponding halves

Begin to recognise two-digit
multiples of 2, 5, 10

Know odd and even numbers

Re-order numbers in a calculation e.g. 2 + 5 to 5 + 2 noticing that this
does not change the answer

Begin to bridge through 10, and later 20, when adding a single digit
number

Use known number facts and place value to add or subtract pairs of
single-digit numbers

Add 9 to single-digit numbers by adding 10 and then subtracting 1
Identifying near doubles, using doubles already known i.e. 8 + 7 is 7
+7+1,0r8+8-1

Use patterns of similar calculationsi.e.9+1=10,9+2=11,9+3 =
12

Begin to partition to add numbers close to a multiple of 10 e.g. 5+ 9 =
5+ 10 — 1 (using a number line)

Bridging through numbers other than 10, e.g. 1 week =7 days ‘It is
half past seven. What time was it 3 hours ago?’

Add or subtract a single digit to or from a
single digit without crossing 10i.e. 4 + 5,
8-3

Add or subtract a single digit to or from
10

Add or subtract a single-digit to or from
a ‘teens’ number, without crossing 20 or
10,e.9.13+5,17-3

Doubles of all numbers to 20, e.9. 7 + 7,
double 9

Add or subtract 10 to any 2 digit number
i.e. 32 + 10 = 42, recognising patterns
and the digit that changes.




Year 2: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Count in steps of 2, 3, 5 and
10 from any given number
Count in fractions up to 10,
using 2 and 2/4 equivalence
Know by heart all number
bonds that total 20

Know by heart all addition
and subtraction facts for
each number up to 20

Know by heart doubles of all
number to 20

Know by heart all halves of
numbers to 20

Know by heart all
multiplication facts for 2, 5
and 10 tables

Know division facts for
multiples of 2, 5, 10

Know by heart all bonds of

multiples of 10 up to 100 e.g.

30+ 70

Find 10 more and less than numbers to 100

Find a difference by calculating from the smaller to the larger number.
Reorder numbers in a calculation, e.g. 2+ 36=36+2,5+7+5=5
+5+7

Add three small numbers by putting the largest number first and/or
finding a pair totalling 10. i.e. 2+ 6 + 9 becomes 9+6+2and 8 + 3 +
2 becomes (8 +2)+3=13

Respond to questions such as ‘Tell me three numbers that add
together to make 207’

Workout1+o+5=17

Bridging through numbers other than 10, e.g. 1 year = 12 months.
10.30 to 10.45

Partition additions into 10s and units and then recombine mentally
with 2 digit numbers that total less than 100i.e. 24 +12=20+ 10+ 4
+2=30+6=236

Partitioning bridging through multiples of 10: 6 + 7 =6 + 4 + 3 and 23
-9=23-3-6

Use known number facts and place value to add or subtract pairs of
numbers

Understanding place value to multiply and divide by 10, moving digits
to right to multiply by 10 and to the left to divide by 10,i.e. 17 x 10 =
170,30 + 10 = 3.

Add or subtract 9, 19,11 or 21 by rounding and compensating, i.e.
37+9 = 37+ 10-1=46

Using near doubles e.g. 13 + 14 is double 14 and subtract 1 or
double 13 and add 1.

Understanding halving as the inverse of doubling

Use the relationship between addition and subtractioni.e. 8 +7 =15
therefore 15-8=7and 15-7=8

Use knowledge of number facts and place value to multiply and divide
by 2, 5, and 10

Uses patterns of similar calculations, e.g. 12 +7 =19, 120 + 70 = 190

Add or subtract a single-digit to or from
any two-digit without crossing the tens
boundary e.g. 62 + 4,38 -7

Add or subtract a single-digit to or from
10e.g.60+5,80-7

Add or subtract any teens number to any
two-digit number, without crossing the
tens boundary e.g. 24 + 14,48 - 13

Find what must be added to any two-digit
multiple of 10 to make 100, e.g. 70 + o =
100

Add or subtract a two —digit number to or
from any two-digit number when the
difference is less than 10 e.g. 78 — 71 or
52 - 48

Doubles of all numbers to at least 20.
Double any multiple of 5 up to at least
50, e.g. double 35.

Halve any multiple of 10 up to 100 e.qg.
halve 50

Mental addition and subtraction of two
two-digit numbers, totalling less than 100




Year 3: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Order numbers and compare to
1000

Count in multiples of 2, 3, 4, 5,
8 and 10 forwards and
backwards

Count in 50’s and 100’s

Know 10 or 100 more than
numbers to 1000

Count in fractions to 10; also
count forwards and backwards
in tenths. Recognise
equivalents

Know by heart addition and
subtraction facts for each
number up to 20

Know by heart all sums and
differences of multiples of 10
up to 100

Know by heart all doubles of
multiples of 5 and 10 up to 100
Know by heart all halves of
multiples of 10 up to 100
Know by heart all multiplication
facts for 2, 3,4,5,6,7, 8,10
up to 12

Know the corresponding
division facts for above tables
to 12

Recognise multiples of 2, 5, 10
up to 1000

Know all pairs of multiples of
100 with a total of 1000 e.g.
800 + 200

Find a difference by calculating from the smaller to the larger number,
e.g. 8247 =15

Reorder numbers in a calculation e.g. 12-7=12-2-5

Add three or four small numbers by putting the largest number first
and/or finding pairs totalling 10

Partition into tens and units and recombine, for calculating, answers
to exceed 100

Bridge through a multiple of ten and adjust be able to do this with 3
digit numbers, e.g. 149 + 32 =149+ 1 + 31, 150 + 31 = 181

Add and subtract pairs of 1 and 2 digit numbers

Add and subtract 3 digit numbers and 1 digit, 3 digit and tens, 3 digit
and hundreds

Recognise fractions and pairs of fractions equivalent to one
Calculate with fractions that have same denominator within one whole
e.g. 1/7+2/7=3/7

Recognise and use inverses with + and -, multiplication and division
Partition into ‘5 and a bit’ when adding 6, 7, 8 or 9, then recombine.
i.e.27+8=27+3+5=35

Add or subtract mentally a ‘near multiple of 10’ to or from a two digit
numbers e.g. 53 + 71 =58 + 70 + 1

Identify near doubles e.g. 18 + 16 is double 18 and subtract 2 or
double 16 and add 2. Understand doubling as inverse of halving
Use patterns of similar calculations, 15 + 17 = 32 therefore 150 + 170
=320

Say or write a subtraction statement corresponding to a given
addition statement, e.g. 16 + 13 = 29, 29 — 13 =16 eftc.

To multiply a number by 10 shift its digits one place to the left

To divide any multiple of 10 by 10 shifting its digits one places to the
right

Use knowledge of number facts and place value to multiply or divide
by 2, 3,4, 5, 10 and 100

Say or write a division statement corresponding to a given
multiplication statement

Find what must be added to any multiple
of 100 to make 1000 e.g. 300 + o = 1000
Add or subtract any pair of two-digit
numbers, with and without crossing a
tens boundary or 100 e.g. 33 + 45, 87 -
12

Find what must be added to / subtracted
from any two-digit number to make the
next higher / lower multiple of 10, e.g. 64
+0=70,56-0=>50

Subtract any 3 digit number from any
three-digit number when the difference is
less than 10 e.g. 458 - 451

Find what must be added to /subtracted
from any three digit number to make the
next higher/lower multiple of 10, e.g. 647
+o0=650

Double any number to at least 20 e.g.
double 18 and corresponding halves, 72
of 36

Multiply single digit numbers by 10 or
100 e.g. 6 x 100

Divide any multiple of 10 e.g. 60 + 10




e Know all pairs of multiples of 5
with a total of 100 i.e. 65 + 35

Year 4: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Count in multiples of 2, 3, 4, 5,
6,7,8,9, 10, 25, 100, 1000
from any number

Say 10, 100, 1000 more or
less than a number

Count up through the next
multiple of 10, 100 or 1000
e.g. 789, 799, 809, etc.
Reorder numbers in a
calculation

Count in fractions and decimal
fractions forwards and
backwards

Double any two or three digit
number

Halve any 2 or 3 digit number
Know all multiplication tables
to12x12

Know division tables up to 12
x 12

Know decimal equivalents to
Ya, 2, ¥a and any number of
tenths and hundredths

Round any number to nearest 10, 100 or 1000

Use place value to aide calculation

Show use of number facts in mental calculation strategies
and be able to talk about them

Calculate with increasingly complex numbers e.g. 12,462 —
2,400 or 12,462 + 600

Bridge through a 100 or 1000

89 +67 (67 =11+56)=89+ 11 + 56 = 156

Add or subtract 9, 19, 29, 11, 21, etc. by rounding and
compensating

Use knowledge of near doubles

Continue to use the relationship between addition and
subtraction, multiplication and division

Use knowledge of multiplication and division facts to
calculate questions such as 640 divided by 8,

Double two and three digit numbers

Partition to carry out multiplication

56 x7=(50x7)+(6x7)=350+42 =392

Use closely related facts to carry out multiplication and
division, e.g.

7 x 6 = 42 therefore 70 x 6 = 420

To multiply a number by 10/100 shift its digits one/two places
to the left

To divide any multiple of 10 by 10/100 shifting its digits
one/two places to the right

e Find what must be added to any two digit
number to make 100 e.g. 37 +? =

e Add or subtract any pair of two-digit numbers
e.g. 38 + 85, 92 — 47

e Find out what must be added to/subtracted from
any two or three digit number to make the next
higher/lower multiple of 100
e.g. 374 + ? = 400, 826 - ? = 800

e Subtract any four-digit number from any
four-digit number when the difference is small
e.g. 3641 — 3628 or 6002 — 5991

e Double any whole number from 1 to 50 e.g.
double 36 and find all the corresponding halves
e.g. 96 + 2

e Double any multiple of 10 to 500 e.g. 380 x 2
and find all the corresponding halves e.g. 760 +
2,130 +2

e Double any multiple of 5 to 100 e.g. 65 x 2

e Multiply any two-digit number by 10 or 100 e.g.
26 x10

e Divide a multiple of 100 by 10 or 100 e.g. 600 +
10

e Multiply any two-digit multiple of 10 by 2, 3, 4, 5
e.g.60x4,80x3




Year 5: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Count forwards and backwards in steps of
10, 100, 1000 or 10,000 for any given
number up to 1,000,000

Round numbers up to 1,000,000 to
nearest 10,100,1000,10,000 and 100,000
Count in decimal fractions and decimals
understanding the place value of each
digit

Count in fractions and recognise
equivalents

Reorder numbers in a calculation

Double any number with up to 2 decimal
places

Halve any number with up to 2 decimal
places

Recall quickly multiplication and division
facts up to 12x12 and use them to
multiply and divide pairs of multiples of 10
and 100, e.g. 30 x 70 = 2100, 240 + 40 =
6

Identify pairs of factors for 2 digit whole
numbers.

Recall prime numbers to 19

Know connections between percentages,
fractions and decimals

Use estimation in calculating and verbalise

Calculate whether a number up to 100 is prime

Add and subtract, multiply and divide mentally with
increasingly large numbers, practising speed and fluency
Use partitioning and place value in calculation

Add or subtract the nearest multiple of 10, 100 or 1000 then
adjust

Use doubling and halving

Identify near doubles and use in strategies to calculate

Use factors, e.g. 15 X6 =

15X3=45 45X2=90

Work out sixths by halving thirds etc.

Use closely related facts to carry out multiplication and
division

11 x15=(10x 15) + (1 X 15)

11 x15=150 + 15 =165

18 x15=(10x 15) + (8 x 15)

18 x 15 =(150) + (2 x 2 x 2 x 15) Double, double, double
18 x15=150 + 120 = 170

Use the relationship between addition and subtraction,
multiplication and division

To multiply a whole number or decimal by 10/100/ 1000 shift
its digits one/two/three places to the left

To divide a whole number or decimal by 10/100/1000 shift its
digits one/two three places to the right

e Add or subtract any pair of
three-digit numbers e.g. 560 + 250,
620 - 380

e Find what must be added to a
decimal fraction with units and
tenths to make the next higher
whole numbere.g. 4.3+ 7 =5

e Add or subtract any pair of decimal
fractions each with units or tenths,
or each with tenths and hundredths
e.g.5.7+25,0.63-0.48

e Subtract a four digit number just
less than a multiple of 1000 from a
four-digit number just more than a
multiple of 1000 e.g. 5001 - 1997

e Multiply and divide whole numbers
and decimals by 10, 100 and 1000

e Find 50%, 25% 10% of whole
numbers or quantities

e Calculate complements of 1 with
two decimal numbers to two places




Yr6: End of Year Mental Calculations Expectations

Rapid Recall & Counting

Children should be able to use the following
Mental Strategies

Be able to round and order whole
numbers and decimals up to 3
decimal places.

Continue to count regularly, whole
numbers, fractions, decimals,
negative numbers

Generate linear number
sequences including negative and
decimal numbers e.g. 1.4, 1.1, 0.8
Know by heart all the squares and
square roots of numbers between
12x12

Recognise and recall factors of
numbers up to 100 and
corresponding multiples of 100
Use knowledge of place value and
number facts to derive related x /
+facts, e.g.0.8x7=5.6

Know by heart test of divisibility
for multiples of 2, 3, 4, 5, 6, 9, 10
and 12

Consolidate all strategies from previous years

Use known number facts and place value to add or subtract pairs
of numbers up to a million and two digit numbers with two decimal
places

Add or subtract the nearest multiple of 10 or 100, 1000, 10,000,
then adjust

Continue to use the relationship between addition and subtraction,
multiplication and division

Use factors e.g. 35 x 18 =35x2x3x 3

Use knowledge of place value and number bonds to aide
calculation

Use doubling and halving

Use closely related facts to carry out multiplication and division.
Find the difference between a positive and negative integer or two
negative integers.

Work out 17 times table by adding 7 and 10 times facts and other
multiplication tables

Continue to use the relationship between multiplication and
division. Calculate with unit fractions and use the knowledge of this
to see inverse. 74 of a length is 36 so the total length is 36 x 4 =
144

Use knowledge of fractions and decimals to calculate remainders

Practise mental calculations and ensure
an increased speed of complex
calculations

Perform mental calculations with mixed
operations

Multiply any two-digit number by a
single-digit e.g. 34 x 6

Multiply any two-digit number by 50
(multiply by 100 and halve answer) e.g.
23 x 50 or by 25 (multiply by 100 and
divide by 4) e.g. 47 x 25

Multiply or divide any whole number or
decimal by 10, 100 or 1000, giving any
remainder as a decimal, e.g. 47 + 10 =
47,1763 + 100 = 17.63

Identify squares and square roots of
numbers to 12 x 12

Find any multiple of 10% of a whole
number or quantity e.g. 70% of £20, of 5
kg of 2 metres




Maths Meetings

In addition to the daily maths lesson, children attend maths meetings across the school. These sessions are used to focus on a range of mathematical skills
but predominately mental maths skills. The focus, time and regularity of these sessions will vary across the school. Please see below.

Year group Number of sessions | Gt T

1 5 x 5mins 5 minutes, at the beginning or end of the daily maths lesson, with a focus on the end of year 1 maths
expectations as set out above.

2 3 X 15mins All sessions focus on the end of year 2 mental maths expectations as set out above

3 4 x 20 mins 1 x Multiplication and division facts

2 x End of Yr3 mental maths expectations as set out above

1 x Gap analysis objectives

4 4 x 20 mins 2 x Multiplication and division facts

1 x End of Yr4 mental maths expectations as set out above

1 x Gap analysis objectives

5 4 x 20 mins 2 x End of Yr5 mental maths expectations as set out above

1 x Mental Arithmetic preparation and multiplication & division facts.
1 x Gap analysis objectives

6 4 x 20 mins 1 x End of Yr6 mental maths expectations as set out above, plus revision of Yr5 & 4
2 x Arithmetic paper content

1 x Gap analysis objectives

The Teaching of Multiplication Tables and Division Facts.

Understanding and mastering multiplication and division facts is essential for reducing cognitive load, allowing children to focus on more complex
mathematical concepts and problem-solving. Based on Cognitive Load Theory, we recognise that the working memory has a limited capacity, while the

long-term memory has a much larger capacity. By promoting the automaticity of multiplication facts, we free up space in working memory for more advanced
thinking and conceptual understanding.

The Importance of Learning Multiplication and Division Facts:

e Reduced Cognitive Load: Automaticity reduces the cognitive load in solving more complex problems, as students can draw upon multiplication facts
stored in their long-term memory.



Development of Mathematical Concepts: Mastering multiplication facts enables students to focus on deeper conceptual understandings, such as
multiplication being repeated addition or the inverse relationship between multiplication and division.

Procedural vs. Conceptual Fluency: Procedural fluency (automatic recall of facts) is essential, but in addition, we aim for conceptual fluency, which
includes understanding the why behind mathematical operations.

Theoretical Foundations:

Cognitive Load Theory: To move information from working memory to long-term memory, we must reduce the load on working memory by promoting
automatic recall (automaticity) and avoiding unnecessary elements that do not contribute to learning (extraneous cognitive load).

Automaticity: The ability to automatically recall multiplication facts enables more complex mathematical tasks to be undertaken without overloading
the working memory.

Conceptual Fluency: It's important that children not only recall multiplication facts but also understand their conceptual meaning, using models such
as arrays, number lines, and repeated addition to see the relationships between numbers.

Year Group Focus on Times Tables:

We follow a chunking approach, introducing smaller sets of facts incrementally and reinforcing conceptual understanding before emphasising procedural
fluency.

Year 2:

First stage: Introduction to 2x1, 2x2, 2x5, and 2x10.
Second stage: 2x2, 2x4, 2x8.

Third stage: 2x3, 2x6, 2x9.

Final stage: 2x7, 2x9, 2x11, 2x12.

Do the same when learning the 5 and 10 times tables.

At this stage, emphasis is placed on using conceptual games and activities to help children visualise and understand multiplication.

Year 3:

Following the same chunking approach as in Year 2, children learn the 2, 4, and 8 times tables before progressing to the 3, 6, 9, and 7 times tables.
Focus on reinforcing both procedural and conceptual fluency through a variety of methods, including paper-pencil activities, games, and technology
(e.g., TTRS).



Year 4:

e Introduction of more challenging tables such as 9, 11, and 12.
Multiplication Tables Check (MTC): Preparation for the Year 4 MTC involves using a range of apps, games, and practice areas to build speed and
accuracy in recalling facts. The test requires children to answer 25 questions within 6 seconds each.

e Emphasis on common multiplication facts such as 6x, 7x, 8x, 9x, and 12x, which frequently appear in the MTC.

Teaching Strategies:

e Conceptual games and activities: These are fun and effective tools to help children think about the meaning of times tables and how to apply them in
different contexts.
Paper-pencil activities: These help reinforce automaticity and procedural fluency.
Technology: Apps such as TTRS (Times Tables Rockstars) provide a motivating platform for students to practice their multiplication tables at their
own pace. This can be used in school and at home.

e Avoidance of high-stakes timed tests: While preparation for the MTC is important, we recognise that speed-based tests can cause anxiety. The
primary goal is to develop nhumber sense rather than simply memorising facts.

Our approach to teaching multiplication tables focuses on building both automaticity and conceptual fluency. While the procedural fluency of recalling
multiplication facts is crucial, we aim to foster a deeper understanding of mathematical concepts through engaging activities and thoughtful teaching strategies
that reduce cognitive load.

By following a carefully structured sequence and using a variety of resources, we help children not only perform well in formal assessments but also build a
lifelong understanding of mathematics.
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