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Overview

This document contains guidance on the development of mental fluency with calculation across and
KS1.

Points to consider when using this resource

This document is to support teachers with Assessment for Learning and focusing attention on their planning and
formative assessment judgements. It is not intended to be used as a test. The examples of SATs questions
illustrate the type of calculation pupils should be able to tackle confidently using mental methods — sometimes
with jottings — if they have the underlying understanding of the core structures and relationships within the

calculation.

‘Contains material developed by the Standards and Testing Agency for national curriculum assessments and licensed under Open
Government Licence v3.0’ http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
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Mental Fluency Progression Year R - 2

Addition and subtraction

From Year R:

Mental fluency Expectation National Curriculum / EYFS Programme of Study Year 2 SATs question
examples
Through exploration of numbers and Children count reliably with numbers from 1 to 20,
counting across the Early Years place them in order and say which number is one
Foundation Stage, children should know | more or one less than a given number. Using
the number that is “one more” or “one guantities and objects, they add and subtract two
less” than a given number up to 20. single-digit numbers and count on or back to find the

answer. They solve problems, including doubling,
halving and sharing. (The Early Learning Goal for
(NB: The EYFS is a “best fit” curriculum Number)

so some pupils who achieve the Early
Learning goal for Number may not be
secure with this in its entirety.)
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From Year 1:

Pupils explore partitioning numbers to 10
and then 20, finding and then learning to
recall all number bonds for all numbers
up to 10, then 20.

They learn about the relationship
between addition and subtraction so that
learned and recalled number bonds
enable them to mentally solve addition
and subtraction calculations within 20.

It is important that, throughout Year 1
pupils move away from counting in ones
to find an answer to a calculation and
start to use and apply their number
bonds. They should also start to “bridge
through ten” using number bonds when
adding two single-digit numbers.

(See NCETM Number Facts Chart in
Appendix)

Add and subtract one-digit and two-digit numbers to
20, including zero (Year 1)

Pupils memorise and reason with number bonds to 10
and 20 in several forms. They should realise the effect
of adding zero. This establishes addition and
subtraction as related operations (Year 1)

5+10+5=
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From Year 2:

Once pupils can calculate mentally using
their recalled number bonds, they should
now apply this mental fluency to
calculating with numbers above 20.

The following continuum encourages
scaffolding the necessary skills:

Adding 2 single digit numbers
(bridging through ten) e.g. 8 + 7

A 2-digit number and ones (no
bridging +/-) e.g. 24 +5,38 - 6

A 2-digit number and ten (+/-) e.g.
34 +10,68-10

A 2-digit number and a multiple of
ten (+/-) e.g. 18 + 30, 56 - 40

A 2-digit number add a single digit
— with bridging e.g. 18 + 7,35+ 7
A 2-digit number subtract a single
digit number — with bridging e.g. 24
- 6,33-8,

A 2-digit number add a 2-digit
number without bridging —e.g. 23 +
16

A 2-digit number subtract a 2-digit
number without bridging — e.g. 47 -
25

A 2-digit number add a 2-digit
number with bridging — e.g. 24 +
47,18 + 27,48 + 35

Apply their increasing knowledge of mental and written
methods (Year 2)

Recall and use addition and subtraction facts to 20
fluently, and derive and use related facts up to 100
(Year 2)

Add and subtract using concrete objects, pictorial
representations and mentally, including:

A two-digit number and ones

A two-digit number and tens

Two two-digit numbers

Adding three one-digit numbers (Year 2)

Recognise the inverse relationship between addition
and subtraction and use this to check calculations and
solve missing number problems (Year 2)

80—10=|:

5+32=

22422 =

68 + 20 =

7+ 84 =

6h — 11 =

39-20=

54 — 8 =

23+37 =

100 -

=52

62 — 54 =
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* A 2-digit number subtract a 2-digit
number with bridging — e.g. 72 —
17,35-7

Multiplication and Division

From Year 1:

Throughout Year 1, pupils learn to
conceptually understand multiplication
and division as grouping and sharing.
They can solve problems by using
concrete objects and pictorial
representations.

Solving  multiplication  problems as
“repeated addition” will enable pupils to
practise the use of number bonds and also
doubling numbers.

Learning doubles and “near doubles” of
numbers to ten supports mental fluency
within 20 (see NCETM Number Facts
chart in appendix).

Through grouping and sharing small quantities, pupils
begin to understand: multiplication and division;
doubling numbers and quantities (Year 1).
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From Year 2:

Through their conceptual understanding
of grouping and sharing, pupils can now
solve problems involving multiplication
and division.

They should now start to learn
multiplication facts for the 2, 5 and 10
multiplication tables, and through their
understanding of the relationship
between the two operations, will derive
and learn the related division facts. They
should now recall and use these known
facts to solve a range of problems. (see
progression chart in Appendix)

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

Show that multiplication of two numbers can be done in
any order (commutative) and division of one number by
another cannot (Year 2).

Pupils are introduced to the multiplication tables. They
practise to become fluent in the 2, 5 and 10
multiplication tables and connect them to each other.
They begin to use multiplication tables and recall
multiplication facts, including related division facts to
perform written and mental calculations (Year 2 non-
statutory guidance)

5x 6=

14 +2=

40+ 10 =

5x12=

80+10=
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Appendix: NCETM Number Facts charts.

| Adding | and 2 | | Bonds to 10 | | Adding 10 | Bridging/ Y1 facts x |2/3/ 4|5 /6|7 (8|9 1011|112
| | | | compensating ,-l_—' 2 |4|6( 8 (1012|114 |16 (18| 20 | 22 | 24
Doubles in Near doubles
e ] | 3 912151821 [2a[27] 30 | 33 | 36
0 | 2 3 4 5 6 7 | 8 9 10 4 16 |20 |24 (28 |32 | 36| 40 | 44 | 48
0+0 | 0+1 0+2 | 0+3 0+4 | 0+5 0+6 0+7 0+8 0+9 0+ 10 5 25 30 35 40 45 50 55 60
6 36 |42 |48 |54 | 60 | 66 | 72
I Jvso | vsn | is2 | 143 | 144 | 1+5 | 1+6 [ 1+7 | 1+8 | 1+9 | 1+10
7 49 (56 | 63| 70 | 77 | 84
2 2+0 2+1 2+2 2+3 2+4 2+5 2+6 2+7 2+8 2+9 2+10 8 64 72 80 88 95
3 |3+0|3+1 | 3+2|3+3|3+4 345 3+6|3+7|3+8|3+9|3+10 9 81| 90 | 99 | 108
4 |a+0 | 4+1 | 4+2 | 4+3 | 4+4 | 4+5 | 4a+6 | 4+7 | 4+8 | 449 | a+10 10 100 | 110 | 120
5 |5+0|5+1 |5+2|5+3|5+4|54+5]|5+¢|5+7|5+8|5+9|5+10 11 121 | 132
12 144
6 |6+0|6+1 |6+2|6+3 |6+4]|6+5| 6+6|6+7 | 6+8 | 6+9 |6+10
7 |70 7+1 | 742 | 743 | 744 | 745 | 7+6 | 747 | 7+8 | 749 | 7+ 10
8 [erojBrt|Braers | Bed4Bes|Bre | 8rT | os ) Beoforio 28 multiplication/division facts to learn in year 2 (x2, x5, x10)
9 | o+0 9+l [ 942|943 | 944 | 945 | 9+6 | 947 | 9+8 | 949 | 9410 +21 multiplication/division facts to learn in year 3 (x3, x4, x8)
1O | 1o+o | 10+1 [ 10+2 | 10+3 | 10+4 | 10+5 | 10+6 | 10+7 | 10+8 | 10+3 | 10+10 +16 mUItiplicaﬁonfdi\fiSion facts to learnin vear4 (x&, x7,x9, xll,le]

‘Contains material developed by the Standards and Testing Agency for national curriculum assessments and licensed under

Open Government Licence v3.0’ http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
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HIAS Maths Team

Jo Lees — Area Inspector
Email: jo.lees@hants.gov.uk

Jacqui Clifft — Area Inspector
Email: jacqui.clifit@hants.gov.uk

Jenny Burn — Inspector/Adviser
Email: jenny.burn@hants.qgov.uk

Tessa Ingrey — Teaching & Learning Adviser (P/T)
Email: tessa.ingrey@hants.gov.uk

Natalie Ivey — Inspector/Adviser (P/T)
Email: natalie.ivey@hants.gov.uk

Dave Parnell — Teaching & Learning Adviser
Email: dave.parnell@hants.gov.uk

Rebecca Vickers — Teaching & Learning Adviser
Email: rebecca.vickers@hants.gov.uk

Brenda Robertson — Inspector/Adviser
Email: brenda.robertson2@hants.gov.uk

Kate Spencer — Teaching & Learning Adviser
Email: kathryn.spencer@hants.gov.uk

For further details on the full range of services available please contact us using the following details:

Tel: 01962 874820 or email: hias.enquiries@hants.qgov.uk
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Upcoming Courses

Keep up-to-date with our learning opportunities for each subject through our Upcoming Course pages linked below. To browse the

full catalogue of learning offers, visit our new Learning Zone. Full details of how to access the site to make a booking are

provided here.

e English

e« Maths

e Science

o Geography
« RE

e History

o Leadership
o Computing
o Art

o D&T

¢ Assessment

e Support Staff
¢« SEN
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https://hias-totara.mylearningapp.com/mod/page/view.php?id=1596
https://english.hias.hants.gov.uk/course/view.php?id=522
https://maths.hias.hants.gov.uk/course/view.php?id=218
https://science.hias.hants.gov.uk/course/view.php?id=155
https://geography.hias.hants.gov.uk/course/view.php?id=131
https://re.hias.hants.gov.uk/course/view.php?id=118
https://history.hias.hants.gov.uk/course/view.php?id=91
https://leadership.hias.hants.gov.uk/course/view.php?id=144
https://computing.hias.hants.gov.uk/course/view.php?id=43
https://art.hias.hants.gov.uk/course/view.php?id=35
https://designandtechnology.hias.hants.gov.uk/course/view.php?id=36#section-0
https://languages.hias.hants.gov.uk/course/view.php?id=20
https://hias-moodle.mylearningapp.com/course/view.php?id=82
https://sen.hias.hants.gov.uk/course/view.php?id=5

Terms and conditions

Terms of licence

Moodle+ subscribers are licenced to access and use this resource and have agreed to pay the annual subscription fee. This
authority starts when the fee is paid and ends when the subscription period expired unless it is renewed. This file is for personal or
classroom use only. By using it, you agree that you will not copy or reproduce this file except for your own personal, non-
commercial use. HIAS have the right to modify the terms of this agreement at any time; the modification will be effective
immediately and shall replace all prior agreements.

You are welcome to:
* download this resource
« save this resource on your computer
* print as many copies as you would like to use in your school

« amend this electronic resource so long as you acknowledge its source and do not share as your own work.

You may not:
» claim this resource as your own
« sell or in any way profit from this resource
« store or distribute this resource on any other website or another location where others are able to electronically retrieve it

* emalil this resource to anyone outside your school or transmit it in any other fashion.
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