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Addition

BASED ON HIAS - https://maths.hias.hants.gov.uk/course/view.php?id=461

Intent:

We are resilient and confident Mathematicians. We have strategies that we can use to help us and can record our methods in a range of ways, showing our
deepening mathematical understanding. We always try our best.
We are caring Mathematicians, respecting others views and questioning when reasoning. We are able to work independently and collaboratively when
solving a range of problems. This inspires us to solve real life problems, making Maths fun and meaningful.
We revisit our learning to become fluent in our Mathematical knowledge. We have a range of strategies that we can use to help us retrieve and remember
key facts in Maths. We aspire to be life long learners in Maths, applying our skills to everyday life.
We use concrete resources alongside pictorial and abstract recording. We enjoy a challenge, using prior learning to make links to what we already know,
applying our learning across the different domains in Maths.
Aims:
Aims The national curriculum for mathematics aims to ensure that all pupils:
become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problems over time, so that
pupils develop conceptual understanding and the ability to recall and apply knowledge rapidly and accurately
reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an argument, justification or proof using
mathematical language
can solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing sophistication, including breaking down
problems into a series of simpler steps and persevering in seeking solutions.
Mathematics is an interconnected subject in which pupils need to be able to move fluently between representations of mathematical ideas.
The programmes of study are, by necessity, organised into apparently distinct domains, but pupils should make rich connections across mathematical ideas to
develop fluency, mathematical reasoning and competence in solving increasingly sophisticated problems. They should also apply their mathematical
knowledge to science and other subjects. The expectation is that the majority of pupils will move through the programmes of study at broadly the same pace.
However, decisions about when to progress should always be based on the security of pupils’ understanding and their readiness to progress to the next stage.
Pupils who grasp concepts rapidly should be challenged through being offered rich and sophisticated problems before any acceleration through new content.
Those who are not sufficiently fluent with earlier material should consolidate their understanding, including through additional practice, before moving on.


https://maths.hias.hants.gov.uk/course/view.php?id=461

Key stage one:

The principal focus of mathematics teaching in key stage 1 is to ensure that pupils develop confidence and mental fluency with whole numbers, counting and
place value. This should involve working with numerals, words and the four operations, including with practical resources [for example, concrete objects and
measuring tools]. At this stage, pupils should develop their ability to recognise, describe, draw, compare and sort different shapes and use the related
vocabulary. Teaching should also involve using a range of measures to describe and compare different quantities such as length, mass, capacity/volume, time
and money. By the end of year 2, pupils should know the number bonds to 20 and be precise in using and understanding place value. An emphasis on practice
at this early stage will aid fluency. Pupils should read and spell mathematical vocabulary, at a level consistent with their increasing word reading and spelling
knowledge at key stage 1.

Lower Key stage two:

The principal focus of mathematics teaching in lower key stage 2 is to ensure that pupils become increasingly fluent with whole numbers and the four
operations, including number facts and the concept of place value. This should ensure that pupils develop efficient written and mental methods and perform
calculations accurately with increasingly large whole numbers. At this stage, pupils should develop their ability to solve a range of problems, including with
simple fractions and decimal place value. Teaching should also ensure that pupils draw with increasing accuracy and develop mathematical reasoning so they
can analyse shapes and their properties, and confidently describe the relationships between them. It should ensure that they can use measuring instruments
with accuracy and make connections between measure and number. By the end of year 4, pupils should have memorised their multiplication tables up to and
including the 12 multiplication table and show precision and fluency in their work. Pupils should read and spell mathematical vocabulary correctly and
confidently, using their growing word reading knowledge and their knowledge of spelling.

Upper key stage two:

The principal focus of mathematics teaching in upper key stage 2 is to ensure that pupils extend their understanding of the number system and place value to
include larger integers. This should develop the connections that pupils make between multiplication and division with fractions, decimals, percentages and
ratio. At this stage, pupils should develop their ability to solve a wider range of problems, including increasingly complex properties of numbers and
arithmetic, and problems demanding efficient written and mental methods of calculation. With this foundation in arithmetic, pupils are introduced to the
language of algebra as a means for solving a variety of problems. Teaching in geometry and measures should consolidate and extend knowledge developed in
number. Teaching should also ensure that pupils classify shapes with increasingly complex geometric properties and that they learn the vocabulary they need
to describe them. By the end of year 6, pupils should be fluent in written methods for all four operations, including long multiplication and division, and in
working with fractions, decimals and percentages. Pupils should read, spell and pronounce mathematical vocabulary correctly.




Overview

This document gives a suggested guidance as to how calculation strategies may be taught in all year
groups showing clear progression from Year 1 to Year 6.

Points to consider when using this resource:

Teachers should use this resource flexibly to meet the needs of individual pupils. Teachers should read previous
year groups to ensure children have consolidated these ideas before moving on. Reference has been made to
the National Curriculum when developing this resource and the progression within the Big Ideas provided by the
NCETM. This resource works alongside Hampshire Schemes of Leaming Unit plans but can also compliment a
blocked curriculum approach. Concrete resources should be used alongside the recording of a strategy to
ensure pupils develop both a conceptual and procedural understanding of a mathematical concept.

The use of concrete resources and visual representations in this document is not exhaustive; rather, it provides some key representations for each stage.
Please refer to the HIAS unit plans for additional representations. Where Place Value Counters have been used, some children will be at different stages and
may need to use Base 10 (or other additional resources) to support conceptual understanding.



Year 1 Addition

Selected National Curriculum Programme of Study Statements The Big Ideas (NCTEM)

Pupils should be taught to: Relating numbers to 5 and 10 helps develop knowledge of the number bonds within 20.

. e represent and use number bonds and related subtraction facts within 20. For example, given 8 + 7, thinking of 7 as 2 + 5 and adding the 2 to 8 to make 10 and then
. ¢ add and subtract 1-digit and 2-digit numbers to 20, including 0. the 5 to total 15.

Thinking of part whole relationships is helpful in linking addition and subtraction. For
example, where the whole is 6, and 4 and 2 are parts. This means that 4 and 2 together
form the whole, which is 6 and 6 subtract 4 leaves the 2 and 6 subtract 2 leaves the 4.

Stage 1 Stage 2 End of Year Expectations

Reprasent number bonds within 10. Represent number bonds within 10.
Represent and use number bonds within 20.

4+6=10 4+6=7
) 64+4=10 6+4=2 12+48=20 124?220
4+6=10 10-4=6 ?-4=6 8+12=20 2+412=20
6+4=10 10-6=4 ?-6=4 20-8=12 20-7=12

20-12=8 20-12=>
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Find 1 more from any given number within 20.
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Use number bonds within 10.
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Find 1 more from any given number within 50.
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Represent and use number bonds within 20.
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Find 1 more from any given number within 100.
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Add 1-digit and 2-digit numbers to 20.
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Year 2 Addition

Selected National Curriculum Programme of Study Statements
Pupils should be taught to:

The Big Ideas (NCETM)
Understanding that addition of two or more numbers can be done in any order is

. e recall and use addition and subtraction facts to 20 fluently and derive and use important to support children’s fluency. When adding two numbers it can be more

related facts up to 100.

efficient to put the larger number first. For example, given 3 + 8 it is easier to calculate 8

¢ add and subtract numbers using concrete objects, pictorial representations, and mentally, + 3. When adding three or more numbers it is helpful to look for pairs of numbers that

including: o a 2-digit number and ones
0 a 2-digit number and tens

o two 2-digit numbers

0 adding three 1-digit numbers

are easy to add. For example, given 5 + 8 + 2 it is easier to add 8 + 2 first than to begin
with 5 + 8. Understanding the importance of the equals sigh meaning ‘equivalent to’ (i.e.
that6+4=10,10=6+4 and 5+5=6 + 4 are all valid uses of the equals sign) is crucial
for later work in algebra. Empty box problems can support the development of this key
idea. Correct use of the equals sign should be reinforced at all times. Altering where the
equals sign is placed develops fluency and flexibility.

Stage 1

Add 2-digit numbers and ones to 50 without bridging.
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Example Calculations

26+3=29
3+26=29
29-3=26

29-26=3

Stage 2 End of Year Expectations

Add 2-digit numbers and ones to 100 without bridging. Adding two 2-digit numbers without bridging.
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Children can use Base 10 to support their

Bar models and cherry models should still be used understanding of the number line but they should be
throughout this stage, along with missing number able to remove this scaffold by the end of the year.
calculations. , ,
Bar models should still be used throughout this stage,
along with missing number calculations.
Example Calculations Example Calculations
?+81=86 324+ 7°?=57
86=81+"7 57=32+7
86—5="7? 57-25=7




Adding two 2-digit numbers with bridging.

Add 2-digit numbers and ones to 50 with bridging.
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Add 2-digit numbers and ones to 100 with bridging.
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Example Calculations

45+27 =2
72-27=?
72-?=45
27+?2=72
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Example Calculations Base 10

28+5=33 33=28+5 .

5+28=33 33=5+28 “||||||= This

33-5=28 28=33-5 E “"““ becomes

33-28=5 5=33-28 i 87+6=93
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Example Calculations
87+6=93 93=87+6
6+87=93 93=6+87
93-6=87 87=93-6

93-87=6 6=93-87




Add 2-digit and tens.
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Adding three 1-digit numbers.
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Year 3 — Addition

Selected National Curriculum Programme of Study Statements

Pupils should be taught to:

¢ add and subtract numbers mentally, including: o a 3-digit number and ones

0 a 3-digit number and tens
0 a 3-digit number and hundreds

¢ add and subtract numbers with up to three digits, using formal written methods of

columnar addition and subtraction

The Big Ideas (NCETM)

Relating numbers to 5 and 10 helps develop knowledge of the number bonds within 20.
For example, given 8 + 7, thinking of 7 as 2 + 5, and adding the 2 and 8 to make 10,
then the 5 to 15. This should then be applied when calculating with larger numbers.
Subtraction bonds can be thought of in terms of addition: for example, in answering 15
— 8, thinking what needs to be added to 8 to make 15. Counting on for subtraction is a
useful strategy that can also be applied to larger numbers

Stage 1

Adding two 2-digit numbers with bridging.
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See Year 2 End of Year Expectations for examples
of models and images.

Stage 2

Adding 3-digit and ones

L34+ 7 235 234+ 4=23%&
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Base 10 should be laid out in columns.

238
234 4

End of Year Expectations

Introduce column addition up to 3-digits.

Ensure number sentences chosen would not be more
suited to an efficient strategy.

Begin with expanded.
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Examples of calculations
234 +4 =7
238=234+7
?-4=234
?-234=4

Adding 3-digit and tens.

422+ 10= 432 4722 +30= 4SZ
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Base 10 should be laid out in columns

452

422 30

Example Calculations
422 +? =452
?=452-422
452 -30="
452=30+7

Ideally, we want children using place counters by
the end of year 3. If place value is not secure, use
Base 10.
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1431
789 | 642

Examples of Calculations

789 +642 =7

642 +7?=1431

?—-642=789
1431 -789 =642

Include missing digits within problem solving.




Adding 3-digit and tens bridging the hundreds boundary.

284+ 30= 34
o +10 +10
T TN TN TN
b | T 1 T
284 294 304 AL
Step 1

Example Calculations
284+10+10+10="
284 +30="7
284 +20+10="
?=314-30
?=314-10-20




Adding a 3-digit number and hundreds.

2477 + 300 = 5S4

41cC + 106 +100

il kol 4477 sy

+3c0

L=

7

S
Base 10 should be laid out in columns

547
247 300

Example Calculations
547 =247 + 300
300+ ? =547
300+247 ="




Year 4 — Addition

Pupils should be taught to:

. ¢ add and subtract numbers with up to 4 digits using the formal written
methods of columnar addition and subtraction where appropriate
. e solve addition and subtraction two-step problems in context, deciding

which operations and methods to use and why

The Big Ideas (NCETM)

It helps to round numbers before carrying out a calculation to get a sense of the size of
the answer. For example, 4786 — 2135 is close to 5000 — 2000, so the answer will

be around 3000. Looking at the numbers in a calculation and their relationship to each
other can help make calculating easier. For example, 3012 — 2996. Noticing that

. e count backwards through zero to include negative numbers (subtraction the numbers are close to each other might mean this is more easily calculated by
only) thinking about subtraction as difference.
Stage 1 Stage 2 End of Year Expectations
Column addition up to 4-digits. Multistep problem in context involving addition.
Ensure number sentences chosen would not be more ‘Provide a mixture of opportunities to apply mental and formal strategies taught)

Column addition up to 3-digits.

Ensure number sentences chosen would not be more
suited to an efficient strafegy.
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See models and images for End of Year
Expectations in Year 3

suited to an efficient strategy.

Add 4-digits with multiple exchanges. Start with
non-consecutive columns first.

Some children vote for their favounte ice-cream flavour.

Ice-cream flavour | Number of children
vanilla 87
chocolate 154
strawberry ?
Step 2

p_ - mint 38

0 00
Total 402

How many children vote for strawberry?
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Contains materials developed by the Standards and Testing Agency for 2022
national curriculum assessments and licensed under Open Government Licence
3.0 'hitp://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
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Children will also be able to add 4-digit and 3-digit
numbers together, placing digits in columns
accurately.
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Children will be able to represent this using a bar
model.

Example Calculations
3,982 +1,766 =7
5,748 -?=1,766
?=3,982+1,766




Year 5 - Addition

Selected National Curriculum Programme of Study Statements Pupils should be Big Ideas (NCETM)

taught to: Before starting any calculation is it helpful to think about whether or not you
¢ add and subtract whole numbers with more than four digits, including using formal | are confident that you can do it mentally. For example, 3689 + 4998 may be
written methods (columnar addition and subtraction) done mentally, but 3689 + 4756 may require paper and pencil. Carrying out
¢ solve problems involving numbers up to three decimal places an equivalent calculation might be easier than carrying out the given

e Interpret negative numbers in context, count forwards and backwards with calculation. For example, 3682 — 2996 is equivalent to 3686 — 3000 (constant
positive and negative numbers through zero. difference).

Stage 1 Stage 2 End of Year Expectations

Column addition up to 4-digits.

Column addition with more than 4-digits.
Ensure number sentences chosen would not be more

. . Multistep problem in context, deciding which methods to
suited to an efficient strategy.

Ensure number sentences chosen would not be more use and why.
Add 4'dlglt5 Wlth multlple exchanges. SU-ifed ro an efﬁc."-enf Sf.rafegy. (Provide a mixture olopmﬂunlllfs to apply mental and formal strategies taught)
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Contains developed by the and Testing Agency for 2016
national curriculum assessments and licensed under Open Govemment Licence
Children will also be able to add 4—d|g|t and 3—d|g|t 69'611 v3.0 'hitp/www.nationalarchives.gov.uk/doc/open-government-licenceiversion/3/
numbers together, placing digits in columns 23,972 45,639
Adding involving numbers up to 3 decimal places.
accurately.
2421+ 1L.23Y4 = 4. 655
Example calculations R o e NP g
69,611 = 23,972 + ? T T T

?=23,972 +45,639
69,611 —23,972="7




Adding involving number up to 2 decimal places.

?)‘,LHJ%".?_: 4. 66
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3.Ub+1.32= 4.71¢
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Example Calculations
466=12+7
346+1.2="7
3.46+? =466

Use place value counters to prove understanding, but

children should be able to calculate without.
L ]

Adding involving numbers up to 2 decimal places.

2.ub+1.32= 4.8
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Adding with negative number |
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Include vertical number lines and images like thermometers.




Year 6 Addition

Selected National Curriculum Programme of Study Statements
Pupils should be taught to:

. e solve addition and subtraction multi-step problems in contexts, deciding

which operations and methods to use and why

. * use estimation to check answers to calculations and determine, in the

context of a problem, an appropriate degree of accuracy

The Big Ideas (NCETM)

Deciding which calculation method to use is supported by being able to take apart and combine
numbers in many ways. For example, calculating 8-78 + 5-26 might

involve calculating 8:75 + 5-25 and then adjusting the answer.

The associative rule helps when adding three or more numbers: 367 + 275 + 525 is probably best
thought of as 367 + (275 + 525) rather than (367 + 275) + 525.

. * use negative numbers in context, and calculate intervals across zero
Stage 1 Stage 2 End of Year Expectations
Here are the temperatures in four cities at midnight and at midday Multlstep problem in context, deciding WhICh methods to
Column addition with more than 4-digits. Temperature use and why.
City At midnight At midday (Provide a mixture of opportunities to apply mental and formal strategies taught)
Ensure number sentences chosen would not be more
suited fo an efficient Strategy. Paris —4°C -2°C At the start of June, there were 1,793 toy cars in the shop
Oslo -13°C -7°C During June
TThTh H T Os Rome 3G 10°C . 8,728 more toy cars were delivered
2 3 | q —’ 2 Warsaw -6°C rC . 9,473 toy cars were sold
+ q S 6 3 C' At midnight, how many degrees colder was Paris than Rome? How many toy cars were leftin the shop at the end of June?
6 q 6 | | de
grees
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Addlng InVOIVIng numbers up to 3 decimal places- curriculum assessments and licensed under Open Government Licence v3.0 7 L i
"http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
Y08z
L2V + 1. 234 = 4. 685 - 9 14
i S Eeml 4+ 123 104?
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See end of Year 5 for additional information.
Children should have this understa nding from last year Contains materials developed by the Standards and Testing Agency for 2017
. . national curriculum assessments and licensed under Open Government Licence
but can refer back to images like thermometers and v3.0 “http//www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
vertical number lines.




