Newton International Academy, Barwa

Calculation
Policy
(EYFS & Primary)

An International Community of Learners,
Striving for Excellence and Celebrating
Success
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At Newton International Academy, Barwa City, we believe that a strong foundation In
mathematics is essential for academic success and lifelong learning. This Calculation
Policy outlines our approach to teaching the four core operations—addition, subtraction,
multiplication, and division—across the Early Years Foundation Stage (EYFS) and Primary
School. It aims to ensure consistency, progression, and high standards in the development
of calculation skills for all pupils.

Rooted in our school vision—An International Community of Learners, Striving for
Excellence and Celebrating Success—this policy supports a whole-school approach to
mathematical fluency, reasoning, and problem-solving. Drawing on the White Rose Maths
scheme as our principal curriculum framework, the policy reflects a commitment to high-
guality, inclusive, and evidence-based teaching practices.

This document provides clear expectations for teachers, students, and parents and sets
out a structured progression of skills, supported by concrete, pictorial, and abstract (CPA)
methods. It also establishes a shared language and consistent strategies for teaching
calculations, enabling all learners to gain confidence, competence, and a deep conceptual
understanding of mathematics.

Through collaborative implementation of this policy, we aim to foster mathematical thinkers
who are resilient, reflective, and ready to apply their skills in real-world contexts.

Responsibilities and expectations:

Input from all stakeholders in the school, including teachers, the parents, and the student
leadership team, has informed the following expectations.

Staff Responsibilities

Staff are expected to:
1.Deliver High-Quality Instruction: Teachers are responsible for providing clear,

consistent, and effective instruction in calculation methods, ensuring students are
taught both conceptual understanding and procedural fluency in addition, subtraction,
multiplication, and division.

2.Ensure Progression: Teachers will follow the policy’s progression from Year 1 to Year
6, ensuring that each lesson builds on prior knowledge, allowing students to develop
skills and confidence in their calculations.

3.Use Varied Teaching Strategies: Teachers will use a range of teaching strategies,
Including concrete, pictorial, and abstract methods, to cater to diverse learning styles
and abilities. This includes using manipulatives, visual aids, and problem-solving
activities.

4.Monitor and Assess Student Progress: Teachers will regularly assess students'
understanding of calculation methods through both formal and informal assessments,
providing timely feedback to address misconceptions and celebrate achievements.

5.Provide Differentiation: Teachers will differentiate instruction to meet the needs of all
students, offering additional support or extension tasks as necessary to ensure every
student progresses at an appropriate pace.
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Students are expected to:

1.Engage with Learning: Students are expected to engage actively in all lessons,
participate in class discussions, and apply themselves to learning new calculation
methods, showing curiosity and perseverance.

2.Practice Regularly: Students should regularly practice their calculation skills, both in
class and at home, to build fluency, confidence, and accuracy in addition, subtraction,
multiplication, and division.

3.Ask for Help When Needed: Students are encouraged to seek help from their teachers,
peers, or parents when they are struggling with any calculation methods, taking
responsibility for their own learning.

4.Use Multiple Strategies: Students are expected to explore and use different methods for
solving problems, allowing them to deepen their understanding and develop flexibility in
their calculations.

5.Reflect on Progress: Students will take time to reflect on their own learning, identifying
areas of strength and areas for improvement, and setting personal goals for further
development.

Parents and guardians are expected to:

1.Support Learning at Home: Parents are encouraged to support their children’s
learning by helping them practice key calculation skills at home, reinforcing what is
being taught in the classroom.

2.Encourage Regular Practice: Parents should encourage their children to practice
mental and written calculations regularly, particularly times tables, number bonds,
and place value, to build fluency and accuracy.

3.Foster a Positive Attitude Towards Math: Parents should promote a positive attitude
towards mathematics by celebrating successes, encouraging effort, and helping
children develop resilience when they face challenges in calculations.

4.Communicate with Teachers: Parents should maintain regular communication with
teachers to stay informed about their child’s progress, addressing any concerns or
areas where additional support may be needed.

5.Provide a Supportive Learning Environment: Parents are encouraged to create a
quiet, distraction- free space for their children to complete homework and practice
their math skills, fostering an environment that encourages focus and concentration.

By working collaboratively, teachers, students, and parents will ensure that all
children have the skills, confidence, and understanding necessary to succeed in
mathematics and meet the expectations set out in this policy.
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The effective implementation of the Newton International Academy Primary Maths Calculation Policy
IS rooted in a systematic approach that ensures the development of addition, subtraction,
multiplication, and division skills from Year 1 to Year 6. The White Rose Maths scheme will serve as
the primary curriculum framework to deliver this policy, providing a structured and progressive
model for instruction. This section outlines how the White Rose scheme will be integrated into
teaching practices, resources, and assessment methods, with the goal of fostering a deep and
lasting understanding of calculation methods across all year groups.

Curriculum Planning:

1.Adherence to White Rose Maths Progression: Teachers will follow the White Rose Maths
progression model, which offers a clear, well-structured pathway for developing students’
calculation skills in a logical and cumulative manner. The White Rose framework ensures that the
key concepts of addition, subtraction, multiplication, and division are introduced at the
appropriate time, with each new skill building upon the previous one. Teachers will ensure that
lessons are aligned with this progression, following the sequence outlined in the scheme to
ensure continuity and coherence in students' learning.

2.Integration of Key Concepts in Each Year Group: Each year group will focus on the specific skills
and strategies outlined in the White Rose curriculum, with a deliberate emphasis on the
gradual introduction of more complex operations. For example, in the earlier years, students will
work on mental strategies and concrete methods of addition and subtraction, while by the end of
Year 6, students will focus on multi-step problem solving and more advanced written methods.
Teachers will ensure that these concepts are developed in a scaffolded manner to support
student mastery at every stage.

3.Cross-Curricular Links and Problem-Solving: In addition to following the White Rose curriculum,
teachers will ensure that students regularly apply their calculation skills in other areas of the
curriculum, such as science, geography, and project-based learning. This approach will
help students understand the real-world applications of their calculation skills and engage them
In meaningful problem-solving tasks. Teachers will use examples from everyday life and different
subjects to illustrate how calculations are used in various contexts.

Teaching Strategies:

1.Concrete, Pictorial, and Abstract (CPA) Approach: The White Rose Maths scheme emphasizes
the CPA approach, which is a fundamental aspect of our teaching methodology. In the early
stages of learning, teachers will use concrete materials, such as counters, base-ten blocks, and
number lines, to help students physically manipulate numbers and understand the
operations. As students become more confident, they will move to pictorial representations,
using diagrams, drawings, and models to represent the calculations. Finally, students will
progress to abstract methods, using symbols and numbers in formal written methods. This
three-step approach ensures a deep understanding of each calculation method.

2.Explicit Instruction and Modelling: Teachers will provide explicit instruction and modeling of key
calculation strategies, using the resources and planning provided by White Rose. This includes
the use of step-by-step demonstrations of addition, subtraction, multiplication, and division
techniques. Teachers will model how to approach problems systematically, explaining the
reasoning behind the chosen method and encouraging students to verbalize their thinking. This
ensures that students not only learn how to perform the calculation but also understand the ‘why’
behind each method.
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1.Interactive and Engaging Lessons: White Rose Maths encourages interactive lessons
that actively engage students in their learning. Teachers will incorporate a variety of
strategies to keep lessons dynamic and student-centered, including group work, pair
discussions, interactive whiteboard activities, and games. These activities will help
students consolidate their understanding through active participation, while also fostering
collaboration and communication skills.

.Scaffolded Learning: Teachers will implement scaffolding techniques to support all students,

gradually increasing the level of complexity as students become more proficient. In line with
the White Rose approach, teachers will initially provide high levels of support, such as
guided practice and worked examples, and will gradually reduce this support as students
gain confidence and competence. This ensures that students are not overwhelmed by new
concepts and can progress at their own pace.

.Use of Differentiation: Teachers will differentiate instruction to meet the diverse needs of
learners. For students requiring additional support, teachers will use manipulatives,
simplified tasks, and additional guided practice to reinforce basic skills. For advanced
learners, teachers will provide challenging extension tasks, such as multi-step
problems, word problems that require deeper thinking, or opportunities to explore
more complex calculation strategies. This ensures that all students are appropriately
challenged and supported in their learning.

Assessment and Monitoring:

1. Formative Assessment: Teachers will use ongoing formative assessments to
monitor students’ understanding and to inform future planning. This may include
observational assessments, quick checks for understanding (e.g., mini-whiteboard
responses, quizzes), and questioning during lessons. These assessments will allow
teachers to identify areas of difficulty and provide targeted interventions when
needed. Teachers will use the assessment data to adjust instruction and ensure that all
students are progressing according to the White Rose scheme’s expectations.

2.Summative Assessment: At the end of each unit or term, teachers will assess students’
understanding of calculation methods through both formal and informal summative
assessments. These may include tests, project-based assessments, and practical
application tasks that require students to use their calculation skills in real-world contexts.
The results from these assessments will be compared against White Rose’s expected
outcomes for each year group to ensure that students are meeting the necessary
standards.

3.Feedback and Reflection: Teachers will provide constructive feedback on students’
performance in calculations, using both verbal and written comments to highlight
strengths and areas for improvement. Feedback will be timely, specific, and
focused on Iimproving students’ calculation strategies. Additionally, students will be
encouraged to reflect on their own learning, setting personal goals for improvement and
taking responsibility for their progress.

<

,

£ NEWTON

_
3
7

{

\

~

\/I INTERNATIONAL

P25 ACADEMY | BARWA

An International Community of Learners, Striving for Excellence and Celebrating Success



Parental Involvement:

1.Home Learning and Practice: Parents will be provided with White Rose Maths
home learning resources, including worksheets, online tools, and activity
suggestions, to reinforce classroom learning at home. These resources will help
students practice their calculation skills in a structured manner, ensuring that they
continue to develop fluency and confidence outside of school hours. Teachers will
offer guidance on how parents can support their child’s learning effectively.

.Regular Communication: Teachers will maintain open lines of communication with
parents through parent-teacher meetings, newsletters, and Informal
conversations. These interactions will keep parents informed about the topics
being taught, the progress students are making, and any areas where additional
support may be needed. This partnership will help ensure that students receive
consistent support at both school and home.

Resources:

1.White Rose Maths Resources: Teachers will use the comprehensive resources
provided by White Rose Maths, including Ilesson plans, worksheets, video
tutorials, and interactive tasks. These resources will ensure that lessons are aligned
with the White Rose scheme and are engaging and well-structured for students’
needs. Additionally, teachers will supplement these resources with other
manipulatives, visual aids, and interactive tools to enhance learning.

.Math Manipulatives: Teachers will continue to use a wide variety of manipulatives
such as counters, number lines, base-ten blocks, and place value charts, which
will help students visualize the concepts they are learning. These physical tools will
be used to reinforce key ideas, particularly in the early stages of learning, ensuring
that students gain a strong understanding of mathematical operations before moving
on to more abstract methods.

By aligning the implementation of the Newton International Academy Primary Math
Calculation Policy with the White Rose Maths scheme, teachers will be able to ensure
a high-quality, consistent, and progressive approach to teaching calculation skills. This
framework will provide students with the necessary tools and strategies to become
confident, capable mathematicians, and will ensure that they are well-prepared for
future mathematical challenges.
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Guidance for teachers

The calculation policy is divided into four sections: addition, subtraction, multiplication
and division. At the start of each section, you will find an overview of the progression
skills. Calculations involving decimal numbers and fractions are included.

The calculation policy follows the same concrete, pictorial, abstract approach as our
main schemes of learning. Where appropriate, sentence stems and key questions are
Included alongside the key representations.

Where skills are divided into more than one section across the page, there is a
progression in the level of difficulty from left to right.

For example, when adding across 10, children need to be able to add across 10 itself,
before making links with related facts.
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Progression of skills - Addition

Year group

Year group Skill

Year 2

Skill

Subitise to 3

Count how many

Make numbers to 5

Add 1 more (through songs and rhymes)

Conceptually subitise to 5

1 more

Notice the composition of numbers within 10
Combine 2 groups

Add more

Add together

Add more

Bonds within 10
Related facts within 20
Missing numbers

Add 1s to any number (related facts)

Add three 1-digit numbers

Add across a 10

Add multiples of 10

Add 10s to any number

Add two 2-digit numbers (not across a ten)
Add two 2-digit numbers (across a ten)
Missing numbers

Year 3

Add 1s, 10s and 100s to a 3-digit number

Add two numbers (no exchange)

Add two numbers across a 10 or 100

Complements to 100

Add fractions with the same denominator within 1 whole
Calculate the duration of events

An International Community of Learners, Striving for Excellence and Celebrating Success
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Year group Skill

Year 4

Add 1s, 10s and 100s to a 4-digit number

Add up to two 4-digit numbers

Add decimal numbers in the context of money

Add fractions and mixed numbers with the same denominator beyond 1 whole

Year 5

Add using mental strategies

Add whole numbers with more than 4 digits

Add decimals with up to 2 decimal places

Complementsto 1

Add fractions with denominators that are a multiple of one another

Year 6

Add integers up to 10 million

Add decimals with up to 3 decimal places
Order of operations

Negative numbers

Add fractions

An International Community of Learners, Striving for Excellence and Celebrating Success
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Addition

Progression of skills Key representations

Subitise to 3 How many do you see? @ @ %
Instantly see how many. @ ? € .
@@ () LG

Count how many How many are there? Count out ... from a larger group.

g

Begin to count objects using

1 2 3 A 5
1-1 correspondence.

Make numbers to 5 Show me... é @ g% Begin to link numerals to quantities.

Start by showing 1, 2and 3
using fingers. & OONIIFOONIIROO | , ; o <y
% 88803 LRSS (5

Add 1 more How many do | have now? z -.

Through stories, songs and
rhymes. P =

Progression of skills Key representations

Conceptually subitise to 5 What do you see?
How do you see it?
Notice the parts that make

o GO @ (32) (3 @

000 ®
1 more 1 more than ..
O|0|0O
Continue to link to stories, O ®
songs and rhymes.
l'l 1]2[3[als5([6]7]8]9 10
J
Notice the composition of How many...? How many ways can you make...?
numbers within 10 How many...? °

How many altogether? .,

Link to stories, songs and
rhymes.
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Combine 2 groups Thereare .... ... and .... make ....
There are ....
2 groups are combined to There are .... altogether.
find the total. pu
¢ | [OOCCO ,
el 0000l B
Add more First... Then.... Now.... | have .... |
| add .... more. .
A quantity is increased. Now | have.... C e ‘

Progression of skills Key representations
Add together There are... .. 1S @ part. .. plus._..isequalto ...
(aggregation) Thereare... .. 1S @ part. -.1Isequalto..+ ..
There are... altogether. .. Isthe whole.
2 quantitiesarecombined N 4+2=6
to find the total. ’ . EQ » - 2+4=6
| :: L “l L\ 6=4+2
Add more First.. Then... Now... Istartat... -. plus..isequalto
(augmentation) ) ljumpon .. -.1Isequalto...+ ...
ﬂ llandon ...
A quantityisincreasad. - 4+2=6
)00 12 3@ s 67 8 910 24+4=6
-
» -Z_lil—x-l 6 — 4 + 2
L _Sess ( } 4 ¢ $ % ® 6=2+4
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Bonds within 10 .. iIsmadeof..and ... ... can be partitioned into... | ... plus...isequalto ...
-.and..make ... and ... 6+0=6
Include bonds for each 54+1=6
number within 10 ) ;.. Ga = _
o) MVW 6 44+2=6
) et et 3+43=6
Encourage childrento ! 'l ‘ ‘ N 24+4=6
notice patterns. s s | ) | 1+5—6
) ¥ 0+6=6
Related facts within 20 Iknowthat..and..=.. .. morethan..is... What patterns doyou
so..and..=.. so..morethan..is.. notice?
Make linksto known facts. 54+2=7
| ' 15+ 2 =17
| ) | ) { (3 X y 10
' . ) O n. i " : - 7=5+2
‘ y () '. 10 11 12 13 14 1S 16 17 18 19 X 17 — 15 + 2
Missing numbers How manymore doyou If ..isthewholeand ...isa -. plus_..isequalto ...
needtomake ...? part, the other part must
Make linksto known facts. be... 5 .
~ + —
Uu Y -
l’ ¢ | (6 6=2+
) | ,
— — 0 | | f 5 ) |
Progression of skills Key representations
Add 2-digit numbers - ONes +..ones=..ones 3 ones+ lone=4ones
(notacrossaten) --tens+..tens=..tens B 4tens +2tens =6tens
o - | _n:::,m [Ones | [ )  6tens+4ones=64
Lining up onesand tens in T 8 . A
columns will support with s
later written methods. TITITIIID | (43 ) [ 21 ) . S
CTTTrrIIIn | | 43 L2

Add 2-digit numbers
(acrossa ten)

Begin to exchange 10 ones
forlten.

There are.... ones, so ldo/donot need to make an exchange.

-.ones=._.tenand..ones A
» ’.',..-"‘-.___‘I "',-" ‘
o = . 45 ) | 37 )
sssssesaas) 2322222224
ITITTT eeese pessessess) 5ones+7ones=12o0nes
Ty > B222222222)

12 ones=1tenand2ones

psssenes) ToEED  ee 4tens+3tens+ 1ten=8tens
— 8tensand2ones=82
Missing numbers How manymore doyou If .isawholeand ...isa ... can be partitioned into...
need to make ...? part, then ... is the other and ...
Solve missing number part. 7N\ 10+8=12 +
Problems and use the I":".‘ 7--{,- 00000 00000
inversetocheck. | 6+ |=10 +3=7 / \ | 00008 900060
booo ) ()| eeeee ee
L 10— |=6 | 7-3= | eee
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Progression of skills

Key representations

Add 1s, 10sor 100s to a The ones/tens/hundreds column will increase by ... What patternsdoyou notice?
R amcw eass e
- QO 0000 =
Emphasison mental . !ll .- 00 0000 235+ 30 =
strategies including number . 09 00|00 235 + 300 =
bonds andrelaed facts. | | Q 0 111 + =118
Prompt children to notice 444 + 5 — 777 + 2 = 604+20= 449 4™ =181
which digit changes. 444 + 50 = 777 + 20 = 604 + 50 =
444 + 500 = 777 + 200 = 604 + 90 = 111 + =811
Add two numbers ...ones+..ones=..ones -
(no exchange) ..tens+._.tens=._.tens 348 432
... hundreds+ ... hundreds = ... hundreds
Mental strategies and CEEE — Hundreds |  Tens
introduction of formal ... E B ( ) 00 0000 8000 JLE L
g 3 4 5
written method. == Z N} : 4 4 . >
: 345 ) [ 432)

Add two numbers across a
10 or 100

There are...ones, sol dofdo not need to make an exchange.
There are ...tens, so |dofdo not need to make an exchange.

Q{\?.l..\/
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..ones=_.tenand..ones. Mndreds | ¥ e
Formal writtenmethod ..tens=_. hundredand..tens. 1 .l
involving upto 2 exchanges , . ———
including 3-digit plus 2-digit | E— = =
numbers. | : é ? B
- . 7N\
AT l | TWendreds | Tems
BE - ‘3.3 2\_& 000 DT HT o
= [N | 00 000 | X
. N\ /720N & PELO 0000 LI
4 —— (466 :\353/: | 490 A [1ETEY
W ~— &
Complements to 100 -. plus...is equalto 100 ladd ...togettothe next 10, then ...togetto
et 100
Pairs of numbers which (100 )
total 100 ___»&
(38) () 38 + 62 = 100
S . 62 + 38 = 100
{/ }/ ‘ \ 100 = 38 + 62
| 100 ‘r 1 {  100=62 + 38
38 | ? 38 40 100
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Progression of skills

Key representations

Add fractions with the
same denominator within 1
whole

Make linkswith known
facts.

When adding fractions withthe samedenominator, lonly addthe numerator.
.. fifths + _ fifths= _. fifths

1 1
- ETE
1
L] :
- L

VN
e

2
s

Vil

Calculate the duration of
events

Find durations of time
betweenagiven start and
end point. Childrenwill
need to calculate
complementsto 60

From ... to .. o’'dock is ... minutes.
From ... o’'dock to .. IS ... minutes.
The total timetaken is ... minutes

. N
stort { 225 2 00 L

Year 4 * Add numberswith up to 4 digits using a formal writtenmethod.
= Solve simple measure and money problems involving fractions and decimalsto 2
decimal places
* Add fractionswith thesame denominator.
Progression of skills Key representations
Add 1s,10s and 100s to a The ones/tens/hundreds/thousands What patternsdoyou notice?
4-digit number column willincrease by ... 2350 +3 =
2,350 + 30 =
Emphasison mental Mausends | Menareds | Tens prov 2,350 + 300 =
strategies including number OG ' o0 00 2,350 + 3,000 =
bonds andrelated facts. o (oa L 10 00
Promptchildren to notice O 6,040 + 200 = 2,211 + = 2,251
which digit changes. 6,040 + 500 = 2,211 + = 2,215
3,425 +3 = 3,425 + 300 = 6,040 +900 = 2211 + 2511
3,425 + 30 = 3,425 + 3,000 =
Add up to two 4-digit There are ... ones/tens/hundredsso| |
numbers do/do not need to make an exchange. m | w | v NN
e |00 00
- _ ee OO 0
Formal writtenmethod with | I can exchangel0 ... forl . o0 ThH T O
up to 3 exchanges. | — J 7|3
Encourage childrento e 88 88 : —
estimate and use inverse o 00
operationsto check answers L/ Q0
to calculations. ) )
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Progression of skills Key representations
Add decimal numbersin ... pence + ... pence = ... pence £3.25 can be partitioned into £3 + 20p + Sp
the context of money ... pounds + ... pounds = ... pounds
Emphasis on partitioning
and use of number lines (245 | —
rather than formal written ' = - S L
calculations. 45p + 25p = 70p l/’ W\‘
£2+£3=1£5 £2.45 £5.45  £5.65 £5.70
£5 + 70p = £5.70
Add fractions and mixed When adding fractions with the same denominator, | only add the numerator.
numbers with the same ... fifths + ... fifths = ... fifths
denominator beyond 1 N\
whole '3
7 3 4 W T 1/1—1\‘1 I T R A .
§+§:S=1§ |§'|E' *YT1Y::T.YTTTTTTT1
| [T
Year5 » Add whole numbers with more than 4 digits, including using formal written methods.
» Add numbers mentally with increasingly large numbers.
» Add decimals, including a mix of whole numbers and decimals, decimals with different
numbers of decimal places, and complements of 1
= Add fractions with the same denominator, and denominators that are multiples of the
same number.
Progression of skills Key representations
Add using mental strategies l - l —T % 1 : 5 Toadd ..., Ican add ... then subtract ...
000 000 000 |00 :
Add 1s, 10s, 100s, etc. to o . cee : : o 00 . 5.458 (99
any number. |99
Use number bonds and Y
related facts. S AIELRELLE _— 9 ‘“"""‘“;: :
48,650 + 30,000 = ( | Ty
48,650 + 30 = 6 a5 6557 20
Add whole numbers with Ican exchange 10 ... for 1...
. o TTh | Th H T o]
more than 4 digits Y- 00
° o ° ‘o o 26 57 4
Encourage children to et | + 16231
estimate and use inverse eeel o :
operations tocheck answers g !
to calculations. © e 21 Tal 12
a|28]o]s] 8 9i9l2le
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Progression of skills

Key representations

Add decimals with upto2
decimal places

Ido/do not need to make an exchange because ...
I can exchange 10 ... for 1 ...

Encourage children to
convert fractionsto the
same denominator before
adding.

Progress from adding
fractions within 1 whole to
adding fractions beyond 1
whole.

0 4 Tth | Hth | Thth |
Progress from the same O (OO0 gg o -
number of decimal places to '
a different number of NN e[S 00
: 000 SOO 4:4 8 20
decimal places, and from no 0 ' = 1 00 00 AO@
exchange to exchange. '000: - EBEE ov;::__'{a;f‘, oD
Complementsto 1 .
0.3 + - 0.35 =1 — _ 4
Pairs of numbers with up to TTTTT) ST T | } ( 1) — AL
3 decimal places which total EEEEEE EEEEE Al . (1)
1 T EEEEN N N\ S 7N NN
EnEEm smEEE 04 L) (%) \0:444)
Encourage children to make NN EEEEEE - pntfie o bl
links with bonds to 10 and
complements to 100and - - R Lo =L
1,000 ! 44 + 56 = 100 0.44+056 = 1
00
' , | 444 + 556 =1,000  0.444 + 0.556 — 1
Progression of skills Key representations
Add fractions with The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
denominatorsthatarea for the fractions to be equivalent.
multiple of one another

| &NW L

coiwn ¥
blw'

III 1 .32 .3 _

An International Community of Learners, Striving for Excellence and Celebrating Success
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numbers and carry out
calculations which cross 0

R I A (N N S SR A R —_—
O O S I S I

-5 —4 -3 -2 -1

YT )

|
-5

.'
0 5

0
The difference between—-5 and 5is 10

|
5

Year6 » Add larger numbers, using the formal written method of columnar addition.
»  Use their knowledge of the order of operations to carry out calculations involving the
4 operations.
= Calculate intervals across zero.
» Add fractions with different denominators and mixed numbers, using the concept of
equivalent fractions.
Progression of skills Key representations
Add integersupto 10
million
3 4 6 22 1
Enc.ourage chlldre.n to + 1.8 4 321 8 1 8 5
estimate and use inverse + 0 6
operations to check answers > 3 05 4 2 | > | 9 9 5] |8
to calculations. 11 2,354 750 | 1 SOOJ
Add decimals with upto3 Ido/do not need to make an exchange because ...
decimal places
[+] ™ Mth TN
Progress to numbers with 00
digits in different place O 1 e
value columns. o0 oY) = F T[stol 3
) ° ° 2:1 5 4 + 9 5 8
Encourage children to check o si2062 2460 7
that they have lined up the s ¢ 2 6 2 JBE
columns correctly. =)
Progression of skills Key representations
Order of operations ... has greater priority than ..., so the first part of the calculation| needtodo is ...
Calculations in brackets
should be done first.
Multiplication and division (") ::: :::: 000 ::::
should be performed before
addition and subtraction. y/ (3+4)x2=14 3+4x2=11
*When no brackets are // xends \
shown and the operations ‘
have the same priority, Y. +ond -
work left to right.
Negative numbers ... plus ... is equal to ...
—34+5=2 | 1 1 1 1 ¢ ¢ ¢t 1 1 1
I DU N R D B BN B BN R
Children add to negative -5 —4-3-2-10 1 2 3 4 5

The difference between—-5and —1is 4
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Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one

the other, to any fractions

denominator is a multiple of Ve

and then to mixed numbers. —

The denominator has been
multiplied by ..., so the

numerator needs to be
multiplied by ...

/ ~

7N\
|, 1 1‘ ':
\ ’; J ll

>
N "y \\\ -

U
A\

/S‘\
t?/

The lowest common
multiple of ...and ...is ...

...is made up of ... wholes
and ...

Progression of skills - Subtraction

Yeargroup

* Subitise to 3

* Count how many

« Make numbers to 5

* Take 1 away (through songs and rhymes)

* Conceptually subitise to 5

* 1less
* Notice the composition
* Partition

* Take away

of numbers within 10

* Find a part

* Take away

* Bonds within 10

* Related facts within 20

* Missing numbers

2. \[ \7

irY

.;(‘ ):
&"\" TN, )

. o
(P = A
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Yeargroup Skill

Year2

Year3

Subtract 1s from any number (related facts)
Subtract across a 10

Subtract multiples of 10

Subtract 10s from any number

Subtract two 2-digit numbers (not across a ten)
Subtract two 2-digit numbers (across a ten)

Missing numbers

Subtract 1s, 10s and 100s from a 3-digit number
Subtract two numbers (no exchange)

Subtract two numbers across a 10 or 100
Complements to 100

Subtract fractions with the same denominator within 1 whole

Yeargroup Skill

Year4 * Subtract 1s, 10s, 100s and 1,000s from a 4-digit number

* Subtract up to two 4-digit numbers

* Subtract decimal numbers in the context of money

* Subtract fractions and mixed numbers with the same denominator
Year5 * Subtract whole numbers with more than 4 digits

* Subtract using mental strategies

* Subtract decimals with up to 2 decimal places

* Complements to 1

* Subtract fractions with denominators that are a multiple of one another
Year6 * Subtract integers up to 10 million

Subtract decimals with up to 3 decimal places
Order of operations
Negative numbers

Subtract fractions

/’ NEWTON
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Subtraction

Progression of skills

Key representations

Subitiseto 3

Instantly see how many.

How many do you see? @ @{% ?

OV

A&
3 % o..

Count howmany

Begin to count objects using
1-1 correspondence.

How many are there?

3 A

12 5
s@ @4 L@, @4 @

Count out ... from alarger group.

E.g. Collect a cup foreveryone at the table.

VA AW

Make numbersto5

Start by showing 1, 2and 3
using fingers.

Show me... él) @ g
0® 5%

Begin to link numerals to quantities.

\9 \
EHEP P

Take 1 away

Through stories, songs and
rhymes.

How many do we have now?

DOOS

u““
L)

2555 [l

Progression of skills Key representations
Conceptually subitiseto 5 What do you see?
How do you see it?
Notice the parts that make
up the whole. B
OO0 ®
1less 1 less than .. OO0
)
Continue to link to stories, ‘2\ ‘_?
songs and rhymes.

1]2[3|4]s]|6|7]8]9]10

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

How many...?
How many...?
How many altogether?

How many ways canyou make...?

™ LE
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Partition There are ... altogether. ..and ... make...

Ican see ... here and ... there.
Using objects, explore y—
different ways to partition a ‘

number into 2 or more

parts.
EED.,. ol lesee
Take away First... Then... Now... | have ...

| take ... away
A quantity is reduced. Now | have...

Progression of skills Key representations
Find a part There are... in total. ... Is the whole. ... subtract ...is equal to ...
. are .. .. IS a part. .. 15 equalto ... —
Link to number bonds and How many are not...? ... 15 @ part.
known facts.E.g.2+4=6 7=\ 6—2=4
so if 6 is the whole and 4 is & Y, P 6—4=2
a part, the other part must -A_f - \._ | 6 )
,/ \\‘ Vd \\. h"*-‘ A
be 2 (&) ( ) “\_ 4=6-2
Take away First... Then... Now... Istart at... ... Minus ... is equal to ...
R ity s " ﬂﬁ ﬁg - :{un:jp back ... .15 equal to ... —
quantity is decreased. . andon ...
' - | | | - 6—2=4
N | [1]2]32/4]5]6)]7 8|9|10| 6—4=2
N
=1 =i
€O QOOC - 4=6—-2
SOSSS 0L 0 1 2 3 &4 3 6 7 8 9% 20 2=6-—4
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Bonds within 10

.. IS made of ... and ...

... can be partitioned into ...

... Minus ... is equal to ...

.. and ... make.... and ... 6—0=6
Focus on subtraction facts. 6—1=5
) A.' ;'—' -
) ¥ wou 6 6—2=4
Encourage children to ® 0O | 22 6—3=3
notice patterns. "ll : ™ N\ 6—4=2
1t | | |
1 310] = e — 6—5=1
o nelnlnin 6—6=0
Related facts within 20 | know that ... minus ...=... | -.less than...is ... What patterns do you
SO ... MiNUS ... =... SO ...less than ...is ... notice?
Make links to known facts. = 8—3=35
44—+ 18—3=15
~4___3 =g b | bt T 0 1 2 3 & 3_ G_ 7_8 S 10
> [0olos] 4+ >=8-3
O 10 11 12 13 14 15 16 17 15 19 20 15=18—-3

Missing numbers

Make links to known facts.

How many do you need to

If ...is the whole and ...is a

subtract to make...? part, the other part must
be...
;Egﬁ?;f;m_ o
T 3 | | _ (6 )
2 ? k_vﬁl
);:))w PII “'ﬁ;
) I J \__

... Minus ...is equal to ...

6— =2
2=06—

9 10

» Recall and use subtraction facts to 20 fluently, and derive and use related factsup to

100

= Subtract numbers using concrete objects, pictorial representations, and mentally,

including:

» atwo-digit number and 1s
» atwo-digit number and 10s
» 2 two-digit numbers
* Recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and solve missing number problems.

Progression of skills Key representations
Subtract ones from any | know that ... minus ...=... | ..less than...is ... What do you notice?
number SO ... minus ... =... SO ... less than ...is ... Can you continue the
(related facts) NP pattern?
o 1| it I T T 8—3 =5
| 5| [eale | loooallo || e 3 3 43977 3
Make links to known facts. U QU YR Va 18—3=15
s ~Olle ~ OO Olle (W I I ) I I —
2 [rales S PR EEEEEEET. 28 —3=25..
Subtractacrossa 10 ... can be partitioned into ... and ... Make links with related facts.
YO OODINSN ) OOOOI0000D[0O000ID\N\N
Partition the number being YO ONS Yoo oolooooo YO : QN >
subtracted to bridge = I - -2 -3
through aten. 13— 5 e O N B=| 5
|3 2 ) '  3 ) (2) IR R AR
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Progression of skills Key representations
Subtract multiples of 10 ... ONes — ... Ones = ... ones What is the same?
50 ...tens — ... tens =... tens What is different? ,
Make links to known facts 5 50
within ten. - 2 N 20
e eki
- e —————
| ! ! 1 | 1 1 | | | | | | | 5
- b 0 1 2 3 4 5 6 7 S 10 - =
\\ 5 — 2 o 3 L 1 1 1 | | | 50
e S S O I 20 ?
O | 50 — 20 =30 0 10 20 30 40 S0 60 70 00
Subtract 10s from any ..tens — ...tens =... tens To subtract... | need to | know that ... minus ... = ...
number ..tens and ...ones = ... subtract 10 ... times. SO ... MINUS ... =...
Make links to known facts. .
R 50— 20=30
\\ 311 2 3 s 3 3 TR 54 - 20 = 34
E E . . 4] 4) fx 4 (46 4 4 3
Sl N d b A
Progression of skills Key representations
Subtract two 2-digit ... ONES — ... ONES = ... 0Nes I 0
numbers ..tens — ...tens = ...tens 1:1
(not across aten) . E E\.\
(a3 ) Il |
) \ 3 ones — 1 one =2 ones
a3 4 tens — 2 tens =2 tens
( 21 ) | T ] ~
. / \ I 2 tens and 2 ones = 22

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

I need to make an exchange because | do not have enough ones tosubtract ... ones.

43 T

N A

| 25

~

\ l"’
|} |
| |
l‘ ‘\
g N

) | tttt
| 43 |

3 ones — 5ones

I o T o I T o
o ol ¥ ae ] " h
ae '\ "N
e |—2u! FEE ee e o HAN T
[ { B (L 15 .e N
[ L L 1 rn

13 ones — 5Sones = 8ones

(I need to exchange 1 tenfor 10 ones)

3tens —2tens =1ten

1tenand 8 ones =18

Missing numbers

Solve missing number
problems and use the
inverse to check.

How many do you need to
subtract to make...?

If...isawholeand...is a ... can be partitioned into ...
part, then ... is the other and ...
part. 7N\ 18 — =12+2
\ 7 XXX OB X XXX
7—3= v 00000 00000
3 1 00000 @00 ‘
+3 =7 \ "~/ 000
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Progression of skills

Key representations

Subtract 1s, 10s and 100s
from a 3-digit number

The ones/tens/hundreds column will decrease by ...

What patterns do you notice?

Mental strategies and
introduction of formal
written method.

./.——-\‘\‘

| |

| 345 |

a8 A

l/ \!

- & - -
‘ . ST N
143 ) |

Hundreds
ee O@ oo 235—3=

Emphasis on mental . . EEEE - o0 0000 235—30=
strategiesincluding number .. Q9 0000 235 —300=
bonds and related facts. | ‘ © | @ 118 — =111
Prompt children to notice 444 — 2 = 777 — 4 624 —20= 191 - 1=111
which digit changes. 444 — 20 = 777 — 40 = 654 — 50 =

444 — 700 = 77 — 400 — 694 —90=  811-— =111
Subtract two numbers ...ONES — ... ONes = ...ones
(no exchange) ..tens = ... tens = - >

.. hundreds — ... hundreds = ... hundreds

| Hundreds |  Tens

550038 oty

Subtract two numbers
acrossal0 or 100

| need to subtract ...

| need to subtract ... ones. | do/do not need to make an exchange.
tens. | do/do not need to make an exchange.
| can exchangel ... for10 ...

Formal written method 83
involving up to 2 exchanges 7] *.¥.
including 3-digit subtract 4 ? e
2-digit numbers. e
res [ one <2
prrverreTed H 1o '
Complements to 100 100 minus ...is equal to ... I subtract ... tens, then I subtract ... ones.
Focus on subtraction facts. -
7N\
| 100 ) 100 — 38 = 62
Encourage children to / A 100 — 62 = 38
notice patterns. |"/38\': (/ \) 62 = 100 — 38
R i S 38 =100 — 62
100 ]
18 ? 100
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Progression of skills

Key representations

Subtractfractionswiththe | When subtracting fractions with the same denominator, | only subtract the numerator.
same denominatorwithin1 | ... fifths — ... fifths = ... fifths —
whole (1)
[ 1 B4 :-: PNA
Make links with known T . 1 /2\ 7N\
- | ) | '|
facts. 5 5 Z J
3_1 ] ]
[ =< $-3 0 O .
Year4 =  Subtract numbers with up to 4 digits using a formal written method.
» Solve simple measure and money problems involving fractions and decimals to 2
decimal places.
= Subtract fractions with the same denominator.
Progression of skills Key representations
Subtract 1s, 10s, 100s and The ones/tens/hundreds/thousands What patternsdo you notice?
1,000s from a 4-digit column will decrease by ... 4356 —3 =
number Mhousands | Hundreds | Tems Ones 4,356 — 30 =
ee O0 00 4,356 —300 =
Emphasis on mental ) o0 00 4,356 — 3,000 =
strategiesincluding number Q 4,433 — = 4,430
bonds and related facts. ' 6,940 — 200 = 4,433 — = 4,033
Prompt children to notice 3,425—2 = 3,425 — 200 = 6,940 — 300 =
which digit changes. 3,425—20=  3,425—2,000 = 6,540 —400 = 4,433 — S e

Subtract up to two 4-digit
numbers

Formal written method with
up to 3 exchanges.

Encourage children to
estimate and use inverse

operations tocheck answers
to calculations.

| need to subtract... ones/tens/hundreds. |do/do not need to make an exchange.

| can exchange 1... for 10...

Th

cee
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Progression of skills Key representations
Subtractdecimal numbers | | can partition£... into £...and 100p £3.26 can be partitioned into £3 + 20p + 6p
in the context of money S, e =i
100p — ...p=..p
Emphasis here is on
partitioning and use of N\ =l =l Rl
number lines rather than £5 — £3.26 \ 55 ) N Y “\
formal written calculations. | £4 — £3 = £1 ’ o I \1| | |
100p — 26p = 74p | £4 ,:' ‘::_ 100p | £174 £1.80 £2 £5
£5-£3.26 = £1.74 _
Subtractfractionsand When subtracting fractions with the samedenominator, _—_
mixed numbers with the | only subtractthe numerator. 2 ) _
same denominator ... tenths — ... tenths = ... tenths /=
Include subtracting fractions e
from wholes. — ~—r
! PP 165
[ DDXIXIXIN 2t e FYYYY L
0 1 13 2 22 3
16 _ 9 '
10”10 | XX XX
Year5 »  Subtract whole numbers with more than 4 digits.
»  Subtract numbers mentally with increasingly large numbers.
=  Subtract decimals, including a mix of whole numbers and decimals, decimals with
different numbers of decimal places, and complements of 1
= Subtract fractions with the same denominator, and denominators that are multiples of
the same number.
Progression of skills Key representations
Subtract whole numbers | can exchangel ... for10 ...
with more than 4 digits I ENERER
SIS -1 7z
Encourage children to D '“5 2% 2 | |« |
estimate and use inverse / - 13274 - |
operations tocheck answers Vv ? -
to calculations. # 7
218|260
Subtract using mental [ . Tosubtract ..., I can subtract ... then add ...
X ™h J ™m | H l T o
strategies rv—v— !
000 000 900 000
@ o009 900 00 6558
Subtract 1s, 10s, 100s etc |99 95 ? oo
from any number. 48 650 — 300 — | e
Use number bonds and - — o 0 =)
T 48,650 — 30,000 = 1 l
' 48,650 — 30 = 6,458 6,459 6,558
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Subtraction

Progression of skills

Key representations

Subtract decimals with up
to 2 decimal places

Progress from the same
number of decimal places to
a different number of
decimal places and from no
exchange to exchange.

0@

Hundredths

Q20 L
t D —0PPD XX
PPRP@

Tenths

Complementsto 1

Encourage children to make
links with bonds to 10 and
complements to 100and
1,000 when finding a
missing part or subtracting
from 1

ooooooo

.......

ooooooo

"""""

'''''

nnnnn

000000

.......

.......

10—4=6
100 — 44 =56
1,000 — 444 =556

1—-04= 0.6
1—0.44=0.56
1—0.444 = 0.556

Progression of skills

Key representations

Subtract fractions with
denominatorsthatarea
multiple of one another

Convert fractions to the
same denominator before
subtracting. Progress from
subtracting fractions within
1 whole to subtracting from
a mixed number.

The denominator has been multiplied by ..., so the numerator needs to be multiplied by...
for the fractions to be equivalent.

1 1

S_1_4

371515 15 1%

£ ¥ )
4 S 6

e V1A 4
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Year6 = Subtract larger numbers, using the formal written methods of columnar subtraction.
»  Use their knowledge of the order of operations to carry out calculations involving the
4 operations.
= Calculate intervals across zero.
= Subtract fractions with different denominators and mixed numbers, using the concept
of equivalent fractions.
Progression of skills Key representations

Subtractintegersup to 10
million

Encourage children to
estimate and use inverse
operations tocheck answers
to calculations.

23114 Pg 12| 2 | 1
-11/8|4a|3|2(1 g 14 8 s
161900

4,604 5§ 565 5§ §
2,354 | 750 ?

Subtract decimals with up
to 3 decimal places

Progress from the same
number of decimal and
whole number places to a

Ido/do not need to make an exchange because ...

O0% Tth | Hth | Theh |

6-713

Children subtract from
positive and negative

numbers and calculate
intervals across 0

different number of decimal 6" S
and whole number places. SILEE - 0:6 4

5.3 9 78
Progression of skills Key representations
Order of operations ... has greater priority than ..., so thefirst part of the calculation Ineed todo is ...
Children learn the order of
priority for operations in a : 0009
calculation. Calculations in /0\ X117}
brackets should be done / powers \ Yy
first. Multiplication and y A Y Y Y T Vi 171
division should be A '\\ 1 1 ] 0008 1 J ]
performed bgfore addition - 8—7x3=2 O00W g _ 92—
and subtraction.

(8—2)x3=18
Negative numbers ... MinUs ...is equal to ...
—1-—-4=-5 L 1 1 1

| | 1 |
| ' | | | | | | | | |
-5 -4 -3-2-10 1 2 3 4 5

(N S S S [
i L The difference between—-5and —1 is 4

| | | | | |
-5 —4 -3 -2 -1 0

-
N
L

-5 -5
1-4=-3
| I |
I | |
' : : : — 0 5
| || | || 1 1 | | i i
| ] ] | | | | | | | 1 | | | 1 ) i
-5 —4-3-2-10 1 2 3 4 5 The difference between5and —5 is 10
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Progression of skills

Key representations

Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions

and then subtracting from a
mixed number.

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by...

(2
\ 3 /

e,

'
'
'

9
X
1
9

2 _1_6 5
3 99 9

The lowest common
multiple of ...and ...is ...

3 1818 18

... iI5s made up of ... wholes
and ...

Hf

il
i1
CHE

ool |1

N
W
| =
—
OO b=t
Il
—

Progression of skills - Multiplication

Yeargroup

Skill

Continue with counting and subitising skills as a foundation for later work on

equal groups. (see addition and subtraction sections)

Double to 10

Make equal groups

Count in 2s, 55 and 10s
Add equal groups
Make arrays

Make doubles
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Year2

*

Yeargroup Skill

Link repeated addition and multiplication
Use arrays

Double

The 2 times-table

The 10 times-table

The 5 times-table

Missing numbers

Year3

The 3 times-table

The 4 times-table

The 8 times-table

Related facts

Multiply a 2-digit number by a 1-digit number - no exchange
Multiply a 2-digit number by a 1-digit number - with exchange
Scaling

Correspondence problems

Year group Skill

Year4

Times-table facts to 12 X 12

Multiply by 1 and 0

Multiply 3 numbers

Factor pairs

Multiply by 10 and 100

Related facts

Mental strategies

Multiply a 2 or 3-digit number by a 1-digit number
Scaling

Correspondence problems

An International Community of Learners, Striving for Excellence and Celebrating Success
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Year group

Year5

Skill

-

Multiples and factors

Square and cube numbers

Multiply numbers up to 4 digits by a 1-digit number
Multiply numbers up to 4 digits by a 2-digit number
Multiply by 10, 100 and 1,000

Mental strategies

Multiply fractions by a whole number

Multiply mixed numbers by a whole number

Find the whole

Year6

Yeargroup

Skill

*

Multiply numbers up to 4 digits by a 2-digit number
Multiply by 10, 100 and 1,000

Order of operations

Multiply decimals by integers

Multiply fractions by fractions

Find the whole

Calculations involving ratio

An International Community of Learners, Striving for Excellence and Celebrating Success
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Multiplication

many and to notice that
there are two equal groups.

2@ = 18

Progression of skills Key representations
Doubleto 10 Double ...is

... is double ... YA
Prompt children to notice 00O
thatdouble means twice as g Q OO0

Make equal groups

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encourage children to
check that each group has
the same amount.

There are... groups of ...
There are ... altogether.

?\-'1 4 MDA ?\.‘\ i .'.\’\ A

Progression of skills

Key representations

Countin2s, 5sand 10s

Begin by counting objects
that naturally come in 2s, 5s
and 10s, for example pairs
of socks or fingers.

There are ... equal groups of ...

There are ... altogether.

LEUWUWR

”r ‘\t ll, “‘)*-; ,'é:

ABEEE

Continue to colour in ...s
What do you notice?

als

8|9/

11213 6|7
11121131141 15116117118119120
21122123124125]126127128129|%0
» - ’ » 3 " Ll *
31132133|34135|136|37|38139|40
41142143 4614714814950

4445

Complete the number
track/number line by
counting in ...s.

20

ettt

0 10 20 30 40

Add equal groups
(repeated addition)

Children should be able to
write a repeated addition to

represent equal groups and
to draw pictures or use
objects to represent a
repeated addition.

Thereare ... groups of ...
There are ... altogether.

g: g* g: 10 + 10 + 10 = 30

@@@@ 5454+5+5=20
\ A D )

What is the same? What is different?

Use objects or adrawing to represent the
equal groups and find how many in total.

2+2+2=
5+5+5=
10+ 10 + 10=

, ’g NEWTON
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Make arrays

Children use their
knowledge of adding equal
groups toarrange objects in

columns and rows.

There are ...rows of ... Thereare ... altogether.

There are... columns of .

.. There are ... altogether.

Make doubles

Children understand that
doubles aretwo equal
groups. Children may begin
to explore doubles beyond
20 using base 10

eceee oo
00000 00

Encourage children to make
links with related facts.

Year2 * Recall and use multiplication facts for the 2, 5 and 10 multiplication tables.

» Calculate mathematical statements for multiplication within the multiplication tables

and write them using the multiplication (X) and equals (=) signs.

= Show that multiplication of two numbers can be done in any order (commutative).
Progression of skills Key representations
Link repeated additionand | There are ... equal groups with ... in each group.
multiplication There are ... altogether. OO e 34+3=6

NS NS S _
Wi Vi 3 3 2X3=6
Encourage children to make ’
the link between repeated l |
addition and multiplication. | I | I = 2+5+5+5=20
: 5 5 5 5 4X5=20

Use arrays There are ... rows with ... in each row. Icansee ... X ..and ... X...

There are.... columns with ...in each column.
Encourage children to see _
that multiplication is 0 O O O O Loz B 15 3X5=15

. S p =
commutative. G 6 O O G 5X3=15
Slots of 3 =15

O ﬁ O O (j 34+3+3+3+3=15 3X53=3X3

Double Double ...is ... Double ... is ... so double ...is ...

seee » ssne sewe Doubledis8

Double 4 =4 +4 EEE . FEE ' F F Double 40 is 80
B >$m Double 4is 8 FEE FEE EEEE

{4#”2» NEWTON
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10 |

Progression of skills Key representations
The 2 times-table .lotsof 2 = ... times 2 is equal to ...
wX2= [&;}) %&
Encourage daily counting in > O - :z - ; - ; - ; - ::
multiples both forwards and o0 “ u |
23132 /233|234 /23,38 27238 2% | %0
back. Notice that all ® 0 ‘
multiples of 2 are even o0 1X2=2 2=1X2
numbers. o0 .... 2X2=4 4=2X2
3IX2=6 6=3X2
I _ ? _ (] — 1
@@22221111111rrr111
&) &) eSSl 0 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table ... lotsof 10 = 00, I g0, O ... times 10 is equal to ...
T X 10 — » 3 5 [ ’ 3 9 10
Encourage daily counting in Wy 7 QI 1210 0|15 16|17 8 19 |20
multiples both forwards and W0, % 00 O 2|2 2|2 26| 22| 2|2 [0
back. Notice the patternin \7 3|32 |33 | 34|35 36|37 38| |40
the numbers. ?

1X10=10 10=1X10

10 | 10 | 10 | 10 | 10 |
- 2X10=20 20=2X10
3X10=30 30=3X10
| | | | | | | | | | | | |
s - | | | | | | | | | | | | |
O 10 20 30 40 50 60 70 80 90 100110 120
Progression of skills Key representations
The 5 times-table .lotsof 5 = ... times 5 is equal to ...
e — A, U0 N, UK W, I e
Encourage daily counting in v Y VY Y T T 20 BB w (5 (oo | oo I
multiples both forwards and > T2 12 B 2¢ | 22 | 28 | = OO
back. Notice the patternin 1 32|35 3¢ |88 |3 37 38|39 a0
the numbers.
- 1X5=5 5=1X5
‘‘‘‘‘‘‘ (efs) (o) (eks) (o) 2X5=10 10=2X5
- 3IX5=15 15=3X5>5

| | | | 1 | | | | |
| | | | | | | | | |

| |
J |
O 5 10 15 20 25 30 35 40 45 50 55

|
|
60

Missing numbers

Make links to known facts.

... 15 equal to ... groups of ...

18 socks, how many pairs? %;3

(Y Y Y Y Y Y Y Yy

0 2 4 6 8 10 12 14 16 18 20

... times ... is equal to ...

X2=18

18=2X
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Encourage daily countingin
multiples both forwards and

3,..times = |uu
3X .= I
l

Progression of skills Key representations
The 3 times-table .. groups of 3 = ... times 3 is equal to ...
w X3 = S — —

1| 2080 4|S P8 7|8 Sy 10
11 | 32113 |14 251617 | 28| 19 | 20

lll 22 23 |24 |25 26 |27 |28 29 ”’

notice links between the 2
and 4 times-tables.

mmm 4 | 4 | 4

back.
4X3=12 12=4Xx3
BEBEBR 3/3(3]3]| —— 4ttt
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ... groups of 4 = ... times 4 is equal to ...
. - - X4 = .1.2'3'4‘5.6'779-10‘
Encourage daily counting in | 4, ... times = ( X N N | 5 | 2| ' ,4' s 16| 1 | |18 | 19 20|
multiples both forwardsand [ 4 x ... = o000 ‘21 2|5 u 25 26 27 23 29 | 30
back. Encourage children to 'Y X X |

3X4=12 12=3X4

! | | | | | |
| | | | | | |

12 16 20 24 28 32 36

| | | | | |
| | | | | |
0O 4 8 40 44 48

The 8 times-table

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2,
4 and 8 times-tables.

.. lotsof 8 =
X 8=
8, ...times =

HE

8
o090 O0OOGOSS
00 0OGOGOSS
A A AL E XX

... times 8 is equal to ...

1 2 3| 4 S|/ 6|7 8|9 |10
11 |12 |13 |14 | 15 16‘17 18 | 19 | 20

21 | 22 23[24 25 | 26 | 27 | 28 | 29 | 30

3X8=24 24=3X38

the expanded method.

N Y N NN SN SN N N SN SN B
| | | | | | | | | | | | |
0 8 16 24 32 40 48 56 64 72 80 88 96
Related facts ... X ... ONES is equal to ... ones
S0 ... X ... tens is equal to ... tens.
Use knowledge of eeeew aeeae senee e
multiplying by 10 to scale 0000 OO — “/)
times-table facts. | Q000 OO0O00 3xa=12
i 0000 OO0O00O 3X40=120
Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.
by a 1-digit number- no ...ones multiplied by ...is equal to ... ones.
e s G o
Children apply their I 30X 2 =60 a9 O *
understanding of CITTTTITITN re 2X2=4 O ‘ 4
partitioning to represent m 88 : : ]
and solve calculations usin CITTITTITD ce — o x 4 1 X 4
= CITTTTTIITD L ' Q0 )
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Multiply a 2-digit number
by a 1-digit number - with
exchange

Children apply their
understanding of
partitioning to represent
and solve calculations using
the expanded method.

Tens | Ones |
Ty | Guue
Ty | weew
Ty | @eew
ey | weee

... tens multiplied by ... is equal to ... tens.
... ones multiplied by ...is equal to ... ones.

20X 4 =280
4X4=16
24 X4 =96

7 N\

45 X3 ) Tens

—\ 0000 00000
- ~ (0000 (00000
&) ) 0000 00000

Scaling

Children focus on
multiplication as scaling
(....times the size) as
opposed to repeated
addition.

There are.... times as many ... as ...

AA AA AA

2 |2 |2

There are 3 times as many triangles as

circles.

. IS ... times the size of ...
.. I5 ... times the length/height of ...

mmsm 4Cm

16 cm (.3

Miss Smith is twice the height of Jo. <

Correspondence problems
(How many ways?)

Encourage children to work
systematically to find all the

different possible
combinations.

For every ..., there are... possible ...
There are ... X ... possibilities altogether.

A

A A

& &

hats scarves

For every hat, there are two possible
scarves.

3X2=6

There are 6 possibilities altogether.

2. N.LA
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Year4 » Recall multiplication facts for multiplication tables up to 12 x 12

» Use place value, known and derived facts to multiply mentally, including: multiplying
by 0 and 1; multiplying together three 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 one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progression of skills Key representations
Times-table facts to .. groups of ... = :
12 X 12 ... times ... is equal to ... : |

— = | | | ? | | R :

Encourage daily counting in see 1) 1 1 11 1 11 I "
multiples both forwards and ) © A P
back. Encourage children to ' o NOBE
notice links between related x St sl wdld L
times-tables. 10 o 0 11 22 33 44 55 66 77 88 99 110121 132 - o
Multiply by 1and 0 Any number multiplied by 1 is equal to ... R g
Any number multiplied by 0 is equal to ... 1X1=1 1X0=0
x X 2 x 4285 2X1=2 2X0=0
ODDDOD 8F|  3x1-3 3x0-0
4X1=4 4X0=0
Progression of skills Key representations

Multiply 3 numbers

Children use their
understanding of
commutativity to multiply

Towork out ... X ... X ..., | canfirst calculate ... X ... and then multiply the answer by ...

8 88 88 ,,)x3-3x3=24
88 88 88 ;,3,5-6x4=24

8 88 88 ,, .. >_1ox2=-2

more efficiently. os o8 =9
Factor pairs 12= ... X eee,0 .. X 12 = ... X ... X
Children explore equivalent ‘YXXXIXIXX
. : . o000 o000
00000 OGOSS
calculahopsusmgdﬁerent c0000006e S5X6=8X3X2 0000 ©00® 6x3=6X4X2
EEELE 8X6=24X2 0066 0000 ,3_)x>
00000 O0GOGS o000 o000
90000 OOSS o000 o000
90000 OGOS o000 o000

Multiply by 10 and 100

Some children may over-
generalise that multiplying
by 10 or 100 always results
in adding zeros. This will
cause issues laterwhen
multiplying decimals.

When | multiply by 10, the digits move ...
place value column to the left.
... 15 10 times the size of ...

35X 10=350

When | multiply by 100, the digits move ...
place value columns to the left.
... iI5 100 times the size of ...

| ™
»

L

ENEN =
@ ee
o
H l T )
X'}
...‘ ‘ ' 14X 100 =1,400
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Progression of skills

Key representations

Related facts

Use knowledge of
multiplying by 10 and 100
to scale times-table facts.

. X ... ONEs is equal to ...ones
SO ... X ... tensis equal to ... tens

and ... X ... hundreds is equal to ... hundreds.

000 COO
000 SO0
gs8 S8 sss

3x7=21 7x3=21
44 44 3?70—210 7§30—210
000 COQ - =
000 ©O® 3X700=2100 7 X300=2,100

Children focus on
multiplication as scaling
(... times the size).

7 7 7 7 7 7

A computer mouse costs £7
A keyboard costs 6 times as much.

6 6 6 6 6 6 6

A red ribbon is 6 cm.

Mental strategies ... tens multiplied by ... is equal to ... tens.

...ones multiplied by ...is equal to ... ones.
Partition 2 or 3-digit
numbers to multiply using B Ones 7~ N\ )
informal methods. ——— R . 26 |

T | mmeeee j\—/& t } - {

. I D | _ |/2O\‘ '/G\I 80 160 r

s e N 26 X 8 = 80 + 80+ 48 = 208
. X3 |x3

3X26=60+18=78 60 18
Progression of skills Key representations
Multiply a 2 or 3-digit To multiply a 2-digit number by ..., | multiply the ones by ... and the tens by ...
number by a 1-digit To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ...and the
number hundreds by ... . TR

plicat ' — 0000,
The short multiplication 0000 31 % D000
method is introduced for 0000 . s et :oop'o-l
the first time, initially in an 0000 « 4 1170 : = :
expanded form. oooo ; : ; oooo
R ' 0000
0000 o 007

Scaling is ... times the size of ...

A yellow ribbon is 7 times as long.

Correspondence problems

Encourage children to use
tables to show all the
different possible
combinations.

For every ..., there are ... possibilities.
There are ... X ... possibilities altogether.

A pizza company offers achoice

of 5toppings and 3 bases.

5X3=15

J Deep pan I Italian l Thin

Cheese cop o | CTh
Mushroom M DP | MI A\ MTh
Vegetable VP ‘ Vi | VTh
Chicken | cop ' Ci | CTh

A A | TTh

Tuna T DP T
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Encourage children to
notice patterns and make
links with known facts.

.l.x _aes =.l. llll
"3 ERER BAER B

1

11 | 32113 14 |25 (16|17 /128 19

21 |22 12318 25 2 27 3 XN

v X e =

00000000 1X38

1,2, 4 and 8 are factorsof 8

2X4

Year5 « Identify multiples and factors, including finding allfactor pairs of a number, and
common factors of two numbers
* Recognise and use square numbers and cube numbers, and the notation for squared
() and cubed °)
*  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.
*  Multiply numbers mentally drawing upon known facts.
*  Multiply whole numbers and those involving decimals by 10, 100 and 1000
= Multiply proper fractions and mixed numbers by whole numbers, supported by
materials and diagrams.
Progression of skills Key representations
Multiples and factors ...1s @a multiple of ... because | ...is a factor of ... because The common factorsof ...

and ... are ...

Factorsof 20 Factorsof 12

5 3
1
[ 20 2 6
’ 10 712

Square and cube numbers

.. squared means ... X ...

.. cubed means ... X ..

. X

digits by a 1-digit number

This builds on the short
multiplication method
introduced in Y4

by ... and the thousands by ...

[ T H ] T
(= ()
® |®
® |©

o0 :
o o0 o '
1X1 2XxX2 3 4x4 |1X1X1 2X2X2 3X3x3
12=1 22=24 32 -9 42 =16 1=l 22=8 3* =27
Progression of skills Key representations
Multiply numbersupto4 To multiply a 4-digit number by ..., | multiply theones by ..., the tens by ..., the hundreds

0
00

00
Y

Multiply numbersupto4
digits by a 2-digit number

Numbers arefirst
partitioned using an area
model then long
multiplication is introduced
for thefirst time.

| can partition... into ...and ...

oleeee] [ x|

.

IR 30
000 —
|0|0000 | | | 2
) 0| 0000
o 0| 0000

32X44=1,200+80+ 120+ 8

32 X 44 = 1,408

First, | multiply by the ... Then | multiply by the ...

- - -
—_— -
—_—
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Progression of skills

Key representations

Multiply by 10, 100 and
1,000

Some children may over-
generalise that multiplying
by a power of 10 always
results in adding zeros. This
will cause issues later when
multiplying decimals.

To multiply by 10/100/1,000, | move all the digits ... places to the left.
... 15 10/100/1,000 times the size of ...

M HTh TTh Th H T 0 Th H T

O
oo i

234 X 10 =2,340
234 X 100 = 23,400
234 X 1,000 = 234,000

2.34X10=23.4
2.34 X 100 = 234
2.34 X 1,000 = 2,340

Mental strategies

Children continue to use
efficient mental strategies
such as partitioning and
knowledge of factor pairs
and related facts to

The most efficient strategytocalculate... X ... is ...
Tocalculate ... X 12, I cando ... X ... X ...

For example: 121 X 12
| could calculate 100 X 12 plus 20 X 12plus 1 X 12
| could calculate 121 X 10plus 121 X 2

multiply. | could calculate 121 X6 X 2
| could calculate121 X 4 X 3
Progression of skills Key representations
Multiply fractions by a To multiply a fraction by an integer, | multiply the numerator by the integer and the
whole number denominator remains the same.
Make links with repeated 111111111
addition. rj7y171717
Egixa=t+1 41431 1 1 1 115 2 2 2 26
1111111111 2 2 2
S| S|S5S|S]|5]|S 5 S
| l | | !
| T | ! !
0 1 0 1
S S S S S S
Multiply mixed numbers by | | can partition I:Iginto D and L]
a whole number L] L] 5
2=X3
D D e ] s 2 6
2X3=6 = X3==—=2
D R 3 3
I S ) 2§x3=6+2=8
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Progression of skills Key representations
Find the whole Ifl IS ... ,then the whole is ... X ... If%is ,thenl[j is ...and the whole is ... X ...
Children multiply to find the
whole from agiven part.
Lof =6 Tof =24 l_24:+4=6
T 7 \ 7
2 2 LR 1 . 7X6=42
11
cof30=6 [ 4 of 42 =24
24 7

Year6 » Identify common factorsand common multiples.
*  Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the
formal written method of long multiplication.
*  Multiply numbers by 10, 100 and 1,000
*  Multiply one-digit numbers with up to two decimal places by whole numbers.
= Use their knowledge of the order of operations to carry out calculations involving the
4 operations.
= Multiply simple pairs of proper fractions, writing the answer in itssimplest form.
= Solve problems involving the relative sizes of two quantities where missing values can
be found by using integer multiplication and division facts.
= Solve problems involving the calculation of percentages.
Progression of skills Key representations
Multiply numbersupto4 To multiply by a 2-digit number, first multiply by the ones,
digits by a 2-digit number | then multiply by the tens and then find the total. e ‘3’ ;
+ /7 2 4 2 (1,207 X 6)
362 10 (1,207 x30)
? 3 4 S 2
Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 ... 15 10/100/1,000 times the size of ...

Some children may over-
generalise that multiplying
by a power of 10 always
results in adding zeros.

ERE RN 3 = R T 0% ™ | Hth | Thes

234 X 10 = 2,340
234 X 100 = 23,400
234 X 1,000 = 234,000

20 00 00 .00 00 00
| o 00 @ 00
0.234 X 10 = 2.34
0.234 X 100 = 23.4

0.234 X 1,000 = 234
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Encourage children to give
answers in their simplest

Progression of skills \ Key representations
Order of operations ... has greater priority than ..., so the first part of the calculationl needtodo is ...
Calculations in brackets A\
should be done first. AL 000 0000
000 9000
Multiplication and division / powers \ 000 0000 000 9000 0000
| | o®
should be performed before / xond + \ 3+4)x2=14 39 3+4x2=11
addition and subtraction. , :
+ond - D)
’ ) 34+4=19
Multiply decimals by | know that...X ...= .., I need to exchange 10 ...for 1 ...
integers so lalso know that ... X = |I§ — ’ mh
m+ QOO | 324 2
This is the first time children 000 ¢ Dl o @ L1 I3
multiply decimals by r,.ooo* o ©® RRALIY
numbers other than 10, 100 » o
or 1,000 W [ 7 o oS v | he
Encourage them to make EI A B ILIEIENE NI
links with known facts and ’Ol lOO @ ' | . :: | : : : : :: ! : : : :
whoie: number 000 o0 © [see 00 o [dee)
multiplication. o o
RS AT 213 X 4 = 852 2.13 X 4 =8.52
Progression of skills | Key representations
Multiply fractions by When multiplying a pair of fractions, | need to multiply the numerator and multiply the
fractions denominator.

form.
1.1 1 2.4 8 2.3 6 2
3X5%15 3X5%15 3X5515%5
Find thewhole If lDis then the whole is ... X ... IfBis e thené is ...and the whole is ... X ...
Children multiply to find the
whole from agiven part. 1 of =18 g of =48
3 — l_sg+a=12
> . 9
f/ ) — )
L SRS : : » 9X12=108
— 1 of 54 =13 4
48
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Progression of skills Key representations
Calculate percentages There are ... lots of ... % in 100% ... 5 is made up of ...%, and ... %

To find ... %, | need to divide by ...
Children first learn how to | — | | 100% |
find 1%, 10%, 20%, 25% and s0% : so% || [10% ] 10% [ 10% [ 10% | 10% | 10% [ 10% [ 10% | 10% | 10% |
50% before using multiples 25% | 25% | 25% | 25%

of these amounts to find
any percentage.

50%of..=..+2 Tofind 23%, Icanuse 10% X 2 and 1% X 3

25% of ...

To find 30%, | can find 10% and then multiply it by 3

w4 Tofind 99%, | canfind 1%, then subtract from 100%

Calculations involving ratio

Encourage children to see
the multiplicative

relationship between ratios.

They will need to multiply
or divide each value by the
same number to keep the
ratio equivalent.

Double number lines and
ratio tables help children to
see both horizontal and
vertical multiplicative
relationships.

For every ..., there are ...

For every 1 adult on a school trip, there are 6 children. 4 . \~
Adults | Children
1 6
adults | 2 | 12
E 18
A
children \_

The ratio of adults to childrenis 1:6

Progression of skills - Division

Year group Skill

Continue with counting and subitising skills as a foundation for later work on
equal groups. (see addition and subtraction sections)

Sharing

Grouping

Make equal groups — grouping
Make equal groups — sharing
Find a half

Find a quarter
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Yeargroup Skill

Year2

Divide by 2
Divide by 10
Divide by 5
Missing numbers
Unit fractions

Non-unit fractions

Year3

Divide by 3

Divide by 4

Divide by 8

Related facts

Divide a 2-digit number by a 1-digit number - no exchange
Divide a 2-digit number by a 1-digit number - with remainders
Unit fractions of a set of objects

Non-unit fractions of a set of objects

Year4

Year group Skill

Division facts to 12 X 12

Divide a number by 1 and itself

Related facts

Divide a 2 or 3-digit number by a 1-digit number

Divide by 10 and 100

Year5

Mental strategies
Divide numbers up to 4 digits by a 1-digit number
Divide by 10, 100 and 1,000

Fraction of an amount

An International Community of Learners, Striving for Excellence and Celebrating Success
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Yeargroup

Short division

Mental strategies

Long division

Order of operations

Divide by 10, 100 and 1,000
Divide decimals by integers
Decimal and fraction equivalents
Divide a fraction by an integer
Fraction of an amount

Calculate percentages

Calculations involving ratio

Division

Progression of skills

Key representations

Sharing

Provide practical activities
such as sharing items during
snack time. Encourage
children to check whether
items have been shared

fairly (equally).

There are ... altogether.

Grouping

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encourage children to
check that each group has
the same amount.

There are... groups of ...
There are ... altogether.

@L%=%3e) ACADEMY | BARWA
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Progression of skills Key representations

Make equal groups- There are ... altogether. Circle groups of 2 Take ... cubes.
grouping How many groups of ...can | There are... groups of 2 Make equal groups.
you make?

Encourage children to 3l =N
physically move objects into '??;ii 0000 ======

equal groups. They canalso

circle equal groups when 0 0 0 0

using pictures. 000000 There are... groups of ...
000000

Make equal groups— ... have been shared equally between... Take ... cubes.
sharing There are... on/in each ... Share them between ...

12 shared between ...is ...

Encourage children to check
that the objects have been
shared fairly and each group
is the same.

Find a half Tofind half, | need to share Half of ...is ... If ... is half, what s the
into 2 equal groups. whole?

Start with practical / / / / / /

opportunities toshare a S e |8 BNs _ y v ¥ v 7 4

quantity into 2 groups. S s Te e @ O

Progress to circling half of 00 40 L0 L

the objects in a picture and Ce 0,0 % 0%

then to finding the whole

from agiven half. 4is half of ...
There are ... in each group.

Find a quarter Tofind a quarter, I need to A quarter of ... is ... If ... is one quarter, whatis
share into 4 equal groups. the whole?

Start with practical

T T
opportunities toshare a T 'ﬁ'“g‘\ o, = Ty & &S
quantity into 4 groups. AR & &S S|\
Progress to using pictures or
bar models to find a quarter 00 o o °o0 ?
and then to finding the e 0: 9 0..:. *® - ' ' >
whole from a given quarter. 1 .' ° ‘
There are ... in each group. 3 is one quarterof ...
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Encourage children to
compare the grouping and
sharing structures of

Year2 * Recall and use division facts forthe 2, 5 and 10 multiplication tables.
» Calculate mathematical statements for division within the multiplication tables and
write them using the division (<) and equals (=) signs.
= Recognise, find, name and write fractions ; t 4and':‘ of a quantity.
Progression of skills Key representations -
Divide by 2 There are ... equal groups of 2 ... shared equally between 2 is ...

Half of ... is
- T2=..

division and to make links 4xXx2=28 CWOWOW ) 4xXx2=28 o0 ::
with times-table facts and 8+2=4 9'9/'0/\0 8+2=4 e
halving. | . J ;
! ! 1 ' eee olo ) a 4
0 1 2 3 4 5 6 7 8 9 10
Divide by 10 There are ... equal groups of 10 ... shared equally between 10 is ...

sharing structures of
division and to make links
with times-table facts.

b b S

. - ‘

0 5101520253035404550

. +10= .. .+~ 10=..
Encourage children to 6 X 10 = 60 6 X 10 = 60
compare the grouping and 60+10=6 ~10=6
sharing structures of
division and to make links
with times-table facts. Y T — [ : : Il . .
0O 10 20 30 40 50 60 70 80 90 100 .66[6A6]6.6]616.6]6
Progression of skills Key representations
Divide by 5 There are ... equal groups of 5 ... shared equally between5is ...
= =
Encourage children to : : : 6 X5 =30 , 6 —
D D X5=30
compare the grouping and % %’ % 30+5=6 % % % 30+5=6

I G

Missing numbers

Bar models areuseful to
show the link between

multiplication and division.

... divided by 2/5/10 is equal to ...

?
10 | 10 |

+~2=10

0 | 10| 10| 10| 10

0|10 1010 10/ 10 10/ 10

+5=10

= +10=10
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Unit fractions

In Y2 the focus is on finding

110l

24 3
Bar models are useful to

show the link between
division and finding a
fraction.

The objects have been shared fairly into ...

There are ... equal parts.

groups. There is ... part circled.
1 1. .
DOf — = ::: ::: ds circled.
oo o0 | oo LY
o0 0o co
WY I
eee e0e (0o 0ee ((DHDD

Non-unit fractions

In Y2 the focus is on finding
2 and 2

4 4

Prompt children to notice

2. . 1
that =is equivalent to =
4" 2

The objects have been shared fairly into ...

There are ... equal parts.

groups. There are ... parts circled.

U Ui o

E]of...ls 000 000 /0ee0ee a|SC|rcIed.
000 (000 000 000 ‘. .
000 000 000 000 .. .

Progression of skills

Key representations

Divide by 3

There are... groups of 3 in ...

... has been shared equally into 3 equal groups.

+3= +3=
Encourage children to - =
compare the grouping and @ @ = @ @ -
sharing structures of
division and to make links O 0 = :
with times-table facts. O — — 1 o .o, o T
O 0 1 2 3 4 5 6 ® o o

Divide by 4 There are... groups of4 in ... ... has been shared equally into 4 equal groups.

w T4 = +4 =
Encourage children to 2X4

compare the grouping and
sharing structures of
division and to make links
with times-table facts.

2X4=8
0 C
N Y ee 00 00 oo 2 |2 ]2]2
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Division

Divide by 8 Thereare ... groups of 81in ... ... has been shared equally into 8 equal groups.
w T8 = w 8=
Encourage children to
compare the grouping and 2%X8=16
sharing structures of 16+8=2 T :‘:'a:mm """ "
o : 0 8 16
division and to make links
with times-table facts. -
90000000 : : 2X8=16
00000000 d bd bdd b4 LA LA I LL 16 +8=2
Related facts + ..Is equal to ...,
so ...tens <+ ... is equal to ... tens.
Link to known times-table esee esee Geoee P
facts. 0000 VOO0
E E E E E E E E E E E E 9000 0000  1:3-4
Q000 OO00O 120 + 3 =40
Divide a 2-digitnumber by | ...tens divided by ...is equal to ... tens.
a 1-digit number - no ...ones divided by ...is equal to... ones.
exchange
Tens - Tens _
e CITTITIIID 60+2=30 00 o
Partition into tens and ones s ae 4+2=2 g
to divide and then crrrrrITTTITY Q0 O
recombine. mmnmn a8 B Q0O 0
T 64+2=32 Q0O )

Divide a 2-digit numberby | ... tens divided by ...is equal to ... tens. Thereare ... groups of ...
a 1-digit number - with ...ones divided by ...is equal to ... ones. There are ... remaining.
remainders 31 +4=7r3
2 2 4 4 < < 4

Encourage children to B Y N ¥ ¥
partition numbers flexibly —= - :;+},
to help them to divide more oo ) — j\_/\
efﬁciently. am D 7N\ 77 N\

mn | seee | (20 (oY

T | Weem | 80+4=20

T 16+4=4

amrm (| 9988 | o 42
Unit fractions of a set of The whole is divided into ... equal parts One ...of ... is
objects Each partis 1 of the whole. 1

O =of 12is 3
Bar models are useful to L N N 00 = 090|000 000 000
show the link between N N ) X X 1
division and fractions, for Y K X X) 30f 36is 12
example, dividing by 3 and ®o0e 99 ® .
finding a third. 1 000 [ 000 | 000
4 of 12 apples is 3 apples.
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00

%of 12 apples is 9 apples.

Progression of skills Key representations
Non-t.mitfractions ofa set The whole is divided into ... equal parts. 1 of ...i5 ..., 5O ] of .is ..
of objects Each part is < of the whole.
—~ 2 0f 125 9
Bar models are a useful =
. A N LA K 4 o0 000 000 000

representation and show ®o e X X
the links with division and —_—
multiplication. ‘ ' . . ‘ . Zof 36 is 24

A XD .

00 | 000 | 000

Year4 « Recall division facts for multiplication tables up to 12 x 12
» Use place value, known and derived facts to divide mentally, including: dividing by 1
» Find the effect of dividing aone- or two-digit number by 10 and 100, identifying the
value of thedigits in the answer asones, tenths and hundredths.
Progression of skills Key representations

Divisionfacts to 12 X 12

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

There are ... groups of ... in

2% 6=12 1
12 +6=2 0 6 12

... has been shared equally into ... equal groups.

cccece HEEENS

12 2X6=12

00/ 00|00 (0e/0ejoe| 12:6=2

Divide a number by 1 and
itself

Children may try to divide a
number by zeroand it
should be highlighted that

this is not possible.

When | divide a number by 1, the When | divide a number by itself, the answer is 1

number remains the same.
5

"

5 shared between 1is 5 ‘m

There are 5groups of 1in 5

shared between5is 1

SbSHSHDID

DD D There is 1 group of 5in 5 ‘)‘&j
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Progression of skills Key representations
Related facts -+ .. IS equal to ...
so ...tens =+ ... is equal to ... tens

Link to known times-table
facts.

and ... hundreds =+ ...is equal to ... hundreds.

000 CO0O
000 QOO
000 COC
000 O0Q9 721:7=3 21+3=7
000 00 210+-7=30 210+-3=70
000 QOO N N
000 oo® 2100+ 7=300 2,100 + 3 =700
Divide a 2 or 3-digit | can partition ... into ... tens | cannot share the hundreds/tens equally, so | need to
number by a 1-digit and ...ones. exchangel ...for 10 ...
number fa+ ) s +) 300 + 3 = 100
. A 80+4=20 S 4 120 + 3 =40
Progress from divisions with 4+-4=1 - X T - 15+-3=5
no exchange, todivisions Bo=a) [a+a 84 +4=71 gx, N e :
. \ ' B0 *3)00+3)\15*3) 435+3=145
with exchange and then - — Ny A
divisions with remainders. Tens Ones . Hundreds [ Tens NG
(1] Q 18, | 900000 |
o o D000 (00000
S © [O000| _|a9000
o ©- 1T 07
Progression of skills Key representations
Divide by 10 and 100 When | divide by 10, the digits move 1 When | divide by 100, the digits move 2
place value column to the right. place value columns to the right.
Encourage children to ... i5 one-tenth the size of ... ... iI5 one-hundredth the size of ...
notice that dividing by 100 : - - | - - :
is the same as dividing by O pTh Hh | T 1O }T(h-mh‘ O pTh ([ Hh T |0 }nh-mh‘
10 twice. oo; ® oo oo ® oo
L EIEREEE - RO RDNEEEE 0 2Oarta
*90 @00 ¢ co +9® 00
2+10=0.2 12+10=1.2 2 + 100 = 0.02 12 + 100 =0.12
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Year5 = Divide numbers mentally drawing upon known facts.
= 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.
» Divide whole numbers and those involving decimals by 10, 100 and 1,000
Progression of skills Key representations
Mental strategies | can partition... into ...and | Icanshow groups of ... on a | Todivide by ..., | candivide
... to help me todivide more | number line. by ... and then divide the
easily. - result by ...
4/36 +\4|
)\_/\ 436 + 4 =436+ 2+2
N\ ) 4 . Y | 436+2=218
\400=4) (36=4 f AN ] 218+ 2 =109
Divide numbersupto4 There are ... groups of ... hundreds/tens/ones/ in ...

digits by a 1-digit number

The short division method is
introduced for the first time.

| can exchangel ... for10 ...

——¢

Progression of skills

Key representations

Divide by 10, 100 and 1,000

Encourage children to
notice thatdividing by 100
is the same as dividing by
10 twice, and that dividing
by 1,000 is the same as
dividing by 10 three times.

Todivide by 10/100/1,000, | move all the digits ... places to the right.

... iIs one-tenth/one-hundredth/one-thousandth the size of ...

™ Wl II} Th | Hih
® 00 .

™ M 1 m Th | Mth
® 00

™ M ; m Th | Hith

® 00
™ W : [I} Tth Mt
e ® 00

120+-10=12

120 +-100=1.2

120 =+ 1,000 =0.12

Fraction of an amount

Bar models support children
to understand that to find a
fraction of an amount, we
divide by the denominator
and multiply by the
numerator.

Tofind Uof ..., | need to divide by ...

Ifl is ... , then the whole is ... X ...

and mulaply by ... D
o0 00 00 0000 ' ’ fb 7 lof_=6
e0 00 00 00jee (O O |0 O 5
1 1 2
—of 20 = of 84 = 7 L \ a
S 4 zsof _=24
3 3 “ T J
of 20 = —of 84 = 24
o) 4
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Progression of skills

Key representations

Short division

Encourage children to
interpret remaindersin
context, for example
knowing that “4 remainder
1” could mean 4 complete
boxes with 1 left over so 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ..

| can exchangel ... for10 ...

Th

2/1113|1

4|8 5 2 4

Mental strategies

Include partitioning and
number line strategies
outlined in Y5 as well as
division using factors.

Todivide by ..., | canfirst divide by ... and then divide the answer by ...

240+-60=240+10+6

+6 >—0

240 - | + 10 — —

480+-24=480-+-4-+6

9,120+15=9,120+5+3

9,120
|

Calculations in brackets
should be done first, then
powers. Multiplication and
division should be
performed before addition
and subtraction.

80 —p| «4 )~ —d| +6 >—0
Long division Method 1 Method 2
The long division method is I s13tate '3 e e
introduced for the first time. 12[a 3 2 15[37 2 12[a 3 2 314 2 6
Two alternative methods 360 | (2x30 300 (15 % 20) _{_3 s (1131011
7.2 7.2 7 1 26
are shown. 7 2 (12 x 6) 6 0 (15 x &) 7 2 1 1.7
0 1 2 0 9
Order of operations ... has greater priority than ..., so the first part of the calculation| need todo is

000 00 e00 00
T
6+4)+2=5 6+4+2=8
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Progression of skills

Key representations

Divide by 10, 100 and 1,000
Encourage children to
notice that dividing by 100
is the same as dividing by
10 twice, and that dividing
by 1,000 is the same as
dividing by 10 three times.

Todivide by ..., | move the digits ... places to the right.

Wl 7 SN v [ bh | Toen
o909 909,
® | |

+ 1.000

T H [ 7 O 7 | Wb | Then

999 o0
©

312 +10=31.2
312 + 100 = 3.12
312 =+ 1,000 =0.312

906 =+ 10 =90.6
906 =+ 100 = 9.06
906 =+ 1,000 =0.906

Divide decimals byintegers

| know that ...+ ... = ...,
so | also know that ...+ ...

| need to exchange 1 ... for 10 ...
O 1th | Hen |

This is the first time children 88 0099
divide decimals by numbers | - Vs T Tas A @
other than 10, 1000r 1,000 | ~ 888 81::} OO ggg RO
0000 oﬁﬁﬂ i@@@ OO ,;ff
M 90 4[573 72
39+-3=13 39+3=13 0.39+3 =0.13 0.2 v
Dec'fnal and fraction The fraction ... is equivalent to the decimal... Ois equal to IQ)’
equivalents ‘ 1
I § | es I 05 X 29
N 2 025 | 025 | o l 0.25 /-\
%[; \;léli o:]o:[o:{o:[oz 3 £=O75
GI—‘,—} = —IEJ—-[]—[*, 01101101-01101101[01101[01101 4 100
1_02 2-0a 2-05 S:i)
5 = 5 "
Progression of skills Key representations
Divide a fraction by an ...ones divided by 2 is ... ones | |1 am dividing by ..., so I can ... Is equivalent to ...
integer so ...sevenths divided by 2is | split each partinto..equal |so..+ .= ..+
... sevenths. parts.
This is the first time children a
divide fractions by an 2:4=1 Lo 1.,-1 Vol 2_4
integer. 7 7 3 6 - 3 6
4 2 2 < 1
-—=2 == SO = - _ =
7 7 3+4=+4=¢
Fraction of anamount

Children divide and multiply
to find fractionsof an

1~
To find =_I divide by ...
0 Y

Ifl is equal to ..., then gare
O
equal to ...

If |:]is. equal to ..., then the
wL:(])Ie is equal to ...

amount. Bar models can still 51 of 36 = 36 =~ 2 - L
be used to support ——————=| 10
understanding where 1 : H —
—od o, — of 36 =36+12 7 1 a a

Ll 502,700 = 5 0f 2,700 X 7 5of =48
Progression of skills Key representations
Calculate percentages There are ... lots of ... % in 100% ... 6 is made up of ... %, and ... %

Children first learn how to
find 1%, 10%, 20%, 25%and
50% before using multiples
of these amounts to find
any percentage.

To find ... %, | need to divide by ...

| 100%
50% S0%
%% | 25% 25% | 25%
50%of ... =..+ 2
25%of ... =..=- 4

| 10% | 10% [ 10% [ 10% | 10%

{ 100%
| 10% | 10% | 10% | 10% | 10% |

To find 30%, | can find 10% and then multiply itby 3
Tofind 23%, Icanuse 10% X 2 and 1% X 3
Tofind 99%, I canfind 1%, then subtract from 100%

Calculationsinvolving ratio

Encourage children to see
the multiplicative
relationship between ratios.
They will need to multiply
or divide each value by the
same number to keep the
ratio equivalent.

Double number lines and
ratio tables help children to
see both horizontal and
vertical multiplicative
relationships.

For every ..., there are ...

=6

For every 6 children on a school trip, there is 1 adult. i s | Sl e
1 6
adults * 2 12 =
3 18
children | —
=6
0O 1 2 3 4 5 6
Aduits
- - 2 .
The ratio of children to adults is 6:1 0 6 12 18

.
v,

A

=2
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The implementation of the Newton International Academy Primary Maths Calculation Policy,
underpinned by the White Rose Maths scheme, will have a significant and measurable impact on
students’ mathematical understanding, confidence, and overall achievement. This impact aligns
closely with our school's vision: An International Community of Learners, Striving for
Excellence and Celebrating Success.

Impact on Students

1.Fluency and Mastery — Through consistent and structured teaching, students will develop fluency
In the four key operations: addition, subtraction, multiplication, and division. By following the
White Rose progression, students will master calculation strategies appropriate to their
year group, enabling them to tackle increasingly complex mathematical problems with
confidence.

2.Deep Conceptual Understanding — The use of the CPA (Concrete, Pictorial, Abstract)
approach ensures that students gain a deep and lasting understanding of mathematical
concepts. This will empower them to apply their knowledge in a variety of contexts, both within
and beyond the mathematics classroom.

3.Application of Mathematical Skills — Students will be able to apply their calculation skills in real-
life scenarios, cross-curricular projects, and problem-solving tasks. This will support their ability
to think critically and make connections between different areas of learning, fostering their
development as independent and analytical thinkers.

4.Confidence and Resilience — By using a scaffolded approach and fostering a growth mindset,
students will become resilient learners who are willing to take risks, embrace challenges, and
persevere through problem-solving tasks. They will develop the confidence to articulate
their reasoning and explain their methods, strengthening their overall mathematical proficiency.

5.Equity and Inclusion — Through the differentiated approach embedded in the White Rose Maths
scheme, all students, regardless of ability, will be supported in reaching their full potential. Those
needing additional support will receive targeted interventions, while higher-achieving students
will be challenged through deeper problem-solving tasks.

Impact on Teaching and Learning

1.Consistent, High-Quality Instruction — By implementing the White Rose Maths scheme as
the foundation of our teaching, lessons will be well-structured, engaging, and aligned with best
practices in mathematical education. This consistency across year groups ensures a smooth and
progressive transition of skills from Year 1 to Year 6.

2.Effective Assessment and Progress Tracking - Teachers will use formative and
summative assessments to measure progress, identify gaps, and inform future teaching. The
Impact of this structured approach will be evident in improved attainment and confidence in
students’ ability to perform calculations.

3.Professional Development and Collaboration — The policy will support teachers in
continually refining their practice through professional development, sharing of best
practices, and collaboration within year groups. Teachers will have access to high-quality
resources, reducing workload and ensuring a focus on effective teaching and learning.
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Impact on the School Community

1.An International Community of Learners — Through a shared approach to mathematical learning,
students, teachers, and parents will work together to support a culture of curiosity, problem-
solving, and lifelong learning. The structured approach of White Rose Maths will provide a
common framework that unites our diverse student body, fostering a sense of community in the
learning journey.

.Striving for Excellence — By following a structured and progressive calculation policy, students
will be consistently challenged to reach their highest potential. The emphasis on fluency,
reasoning, and problem-solving ensures that every learner is striving for excellence in their
mathematical journey.

.Celebrating Success — As students build their confidence and proficiency in calculation skills,
their achievements will be recognized and celebrated. Success will be measured not only in
academic progress but also in students’ growing confidence, resilience, and ability to apply
their skills in meaningful ways. Regular recognition of progress—through class awards,
displays of outstanding work, and celebration of milestones—will reinforce the joy of
learning and achievement in mathematics.

Measuring Impact

To ensure the successful implementation and effectiveness of this policy, impact will be
monitored through:

1.Regqgular Pupil Progress Meetings — Teachers will analyse assessment data and student work to
evaluate progress and identify areas for further support.

2.Lesson Observations and Learning Walks — Senior leaders and subject coordinators will ensure
high- quality teaching and consistency across all year groups.

3.Pupil Voice and Self-Assessment — Students will have opportunities to reflect on their learning,
share their experiences, and provide feedback on their mathematical journey.

4.Parental Engagement — Parent workshops and home learning resources will be evaluated for
their effectiveness in supporting student progress.

By embedding this structured approach to calculation, Newton International Academy will
ensure that students develop the confidence, skills, and mindset needed to excel in
mathematics, preparing them for future academic success and lifelong learning.
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