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Priorities Identified for the improvement
of the Maths Curriculum

How will this be achieved? Success Criteria From

Establish a dual-input structure in all
classrooms to effectively differentiate
lesson content and meet pupils'
individual needs.

Professional Development for Teachers
- Provide targeted training on effective differentiation strategies, including
dual-input structures.
- Share best practices and examples of dual-input lessons through staff
meetings or CPD sessions.

Planning and Collaboration
- Encourage teachers to plan lessons collaboratively, focusing on identifying
key concepts that require differentiation.
- Develop clear lesson plans with two input levels and independent activities

Classroom Arrangement
- Seating plans and groupings to enable smooth delivery of differentiated
inputs, such as through small groups or paired activities.
- Establish routines that allow pupils to transition easily between different
input groups.

Assessment and Feedback
- Use formative assessment to identify pupils' starting points and adjust
inputs accordingly.
- Regularly review pupil progress to ensure that dual inputs are meeting their
needs and make necessary refinements.

Support from Teaching Assistants
- Train teaching assistants to deliver targeted support during one of the
inputs, ensuring pupils who need additional help receive focusedattention.

Improved Pupil Outcomes: Evidence
from formative and summative
assessments shows progress for all ability
groups.

Increased Pupil Engagement: Pupils are
focused, actively participating, and report
finding lessons appropriately challenging.

Consistent Implementation Across
Classrooms: Learning walks and
observations confirm uniform use of the
dual-input structure.

Reduced Learning Gaps: Assessment
data indicates narrowing gaps between
lower-achieving pupils and their peers.

Positive Staff Feedback: Teachers report
confidence and satisfaction with the dual-
input approach.

Effective Use of Resources: Teachers
utilise TAs, materials, and differentiated
strategies effectively.

Ensure consistency in the delivery of
maths lessons using White Rose Maths
(WRM) resources to support high-
quality lesson inputs.

Staff Training and Familiarisation
- Provide comprehensive training on the WRM scheme, ensuring all staff
understand its structure, resources, and pedagogy.
- Share exemplar lessons and model how to use WRM resources effectively
in planning and delivery.

Standardised Planning Expectations
- Develop a consistent lesson planning format aligned with WRM principles,
ensuring all teachers include fluency, reasoning, and problem-solving in their
lessons.

Improved Lesson Quality: Observations
and learning walks confirm high-quality,
consistent lesson delivery aligned with
WRM principles.

Pupil Progress and Engagement:
Assessment data and pupil feedback
indicate improved understanding and
active participation in maths lessons.



Embed a robust formative and
summative assessment strategy aligned
with the planned curriculum, utilising
WRM assessments.

Effective Use of Formative Assessment
-Incorporate regular, low-stakes quizzes, questioning techniques, and
whiteboard responses to check pupils' understanding during lessons.
-Use WRM diagnostic questions and reasoning problems to gauge depth of
understanding.

Standardised Summative Assessments
-Schedule WRM end-of-unit and termly assessments to evaluate pupils’
mastery of the curriculum.
-Ensure all year groups use the same format and grading criteria to maintain
consistency and reliability.

Data Collection and Analysis
-Use assessment results to identify patterns of achievement and under
performance at the class, year group, and individual levels.
-Analyse data to inform planning, adjust teaching strategies, and target
interventions.

Targeted Interventions
- Design catch-up sessions or tailored support based on assessment
outcomes to address identified gaps.
- Use WRM's small-step approach to revisit specific concepts and scaffold
learning for those struggling.

Staff Training
- Provide training on effective formative assessment techniques and the use
of WRM assessment tools.
- Ensure staff are confident in interpreting data and using it to adapt
instruction.

Regular Monitoring and Review
- Schedule regular moderation meetings to ensure consistency in marking
and assessment judgements across year groups.

Curriculum Alignment: Assessment
tasks closely reflect WRM’s small steps
and key objectives.

Improved Pupil Progress Tracking:
Regular analysis of formative and
summative data shows progress across all
ability groups.

Targeted Interventions: Assessment
outcomes inform timely and effective
interventions for pupils not meeting
expectations.

Consistency Across Year Groups:
Teachers use the same formative and
summative tools, ensuring a uniform
approach.

Teacher Confidence: Staff demonstrate
proficiency in using WRM assessments to
inform planning and differentiation.

Pupil Engagement with Feedback:
Pupils understand their progress and next
steps through consistent and actionable
feedback.

Implement a meaningful system for
supporting and monitoring staff to
deliver effective and impactful maths
lessons.

Professional Development
- Initial Training: Provide all staff with CPD on effective maths teaching
strategies, focusing on the school’s chosen approach (e.g., mastery, White
Rose Maths).
-Ongoing Support: Schedule regular workshops, peer observations, and
coaching sessions to address emerging needs.

Collaborative Planning
- Facilitate regular planning meetings where staff can collaboratively design
lessons, share resources, and address challenges.
- Establish a planning framework to ensure lessons include fluency,
reasoning, and problem-solving components.

Consistent Monitoring

Regular Observations: learning walks
show a consistent approach to the delivery
of maths across the federation

Mentor-ing and Coaching: Teacher feel
supported and skilled to deliver high
quality maths lessons to mixed age
classes.



- Lesson Observations: Conduct regular observations, focusing on the
quality of lesson delivery, engagement, and differentiation.
- Learning Walks: Schedule informal learning walks to identify strengths and
areas for improvement in real-time.
- Pupil Voice: Collect feedback from pupils about their learning experience to
assess the effectiveness of lessons.

Develop a consistent approach to
building fluency skills with a clear
progression across all year groups.

Define Fluency Expectations
- Clearly outline what fluency entails at each stage, including speed,
accuracy, and flexibility in applying mathematical skills.
- Establish year-group-specific benchmarks aligned with the national
curriculum and mastery principles.

Curriculum Mapping
- Map fluency skills across year groups to ensure a logical progression of
concepts, such as number bonds, times tables, and efficient calculation
methods.
- Integrate fluency objectives into the school’s medium- and long-termplans.

Dedicated Fluency Sessions
- Schedule regular, short fluency sessions (e.g., daily 10–15-minute activities
and a weekly fluency session in KS2) to build automatic keyskills.
- Use consistent strategies and resources, such as flashcards, quick-fire
quizzes, and White Rose Maths (WRM) fluency tasks.

Improved Pupil Fluency: Regular
assessments (formative and summative)
show increased fluency in basic
mathematical operations, with pupils
achieving age-related expectations for
fluency at each key stage.

Progress Tracking: Monitoring of pupil
progress over time reveals a clear and
consistent improvement in fluency,
particularly in core areas such as number
bonds, multiplication tables, and mental
arithmetic.

Consistency in Teaching: Observations
and learning walks confirm that all
teachers are delivering fluency lessons
with a clear structure and progression,
following the mapped curriculum.

Enhance the adaptation of WRM
resources to address the needs of
pupils in mixed-age classes.

Adapt Resources
- Modify WRM lesson slides and worksheets to include tasks appropriate for
both age groups.
- Use mixed-age-friendly activities, such as open-ended tasks or
investigations, that allow pupils to engage at different levels ofcomplexity.

Consistency in Teaching: Books will
show a consistent approach to the
adaptation of the WRM resources to meet
the needs of our pupils

Provide WRM training for all staff to
promote a consistent approach and
equip them with the necessary skills to
effectively implement the scheme.

Engage External Expertise
- Invite WRM trainers or maths specialists to deliver professional
development sessions.
- Alternatively, identify an in-house expert who can lead training, ensuring it
aligns with the school’s context.

Provide Comprehensive Training
- Initial Workshop: Introduce the philosophy, structure, and key components
of the WRM scheme. Highlight how fluency, reasoning, and problem-solving
are integrated into lessons.
- Hands-On Planning: Offer guided sessions where staff collaboratively plan
lessons using WRM resources, ensuring consistency in approach.
Effective Delivery: Focus on modelling lesson delivery, including using
manipulative, scaffolding, and differentiation for diverse learners.
Assessment Use: Train staff on incorporating WRM formative and

CPD: Teachers feel supported and skilled
to deliver high quality maths lessons to
mixed age classes.



Maths Curriculum Intent Documents

Our Vision

"At Darley and Summerbridge Primary Schools, we aim to
inspire a lifelong love ofmathematics, equipping pupilswith the
confidence, resilience, and skills to explore mathematical
concepts deeply and apply them in various contexts. By
adopting the White Rose Maths approach, we commit to
developing each child's fluency, reasoning, and problem-
solving skills, ensuring a solid mathematical foundation for

future learning."



Our mathematics curriculum is designed to:

Foster Fluency in Mathematical Fundamentals

Through the White Rose Maths approach, we ensure that pupils engage in varied and frequent
practice of key mathematical concepts. Structured lesson sequences allow pupils to revisit and
consolidate prior learning while building fluency in core operations. This progressive practice
supports pupils in developing the ability to recall facts and apply methods accurately and efficiently,
forming a solid base for tackling more advanced mathematical ideas.

Encourage Mathematical Reasoning

We believe that true understanding comes from exploring patterns, making connections, and
justifying solutions. Using the White Rose Maths curriculum, pupils are encouraged to think
critically and articulate their reasoning. We support them in following lines of enquiry, identifying
relationships, and making generalisations, enabling them to confidently develop arguments, proofs,
and justifications with mathematical language.

BuildProblem-SolvingSkillsThroughMastery

White Rose Maths empowers pupils to apply their mathematical knowledge to a variety of contexts,
both routine and non-routine. They learn to break down complex problems into manageable steps,
exploring different strategies to find solutions. We nurture their ability to persevere and adapt,
developing the confidence to approach challenges creatively and the resilience to try new
approaches when faced with difficulties.



Promote Depth of Understanding for All Learners

The White Rose Maths mastery approach is built on the belief that every child can achieve in
mathematics. By using concrete, pictorial, and abstract representations, we ensure all pupils
develop a deep, conceptual understanding of mathematical concepts. The curriculum is
inclusive, supporting those who need additional practice and offering challenges to deepen
understanding for pupils who grasp concepts quickly.



Our Approach

To implement our intent, we ensure that:

Lesson Sequences Build on Prior Knowledge

We use carefully structured small steps, which are set out by the White Rose Maths
progression documents, to ensure every concept is built on solid foundations, reducing
cognitive overload and encouraging deep, sustainable understanding.

Concrete, Pictorial, and Abstract Representations

We use these representations to scaffold learning and develop a deep conceptual
understanding that allows pupils to visualise and manipulate mathematical concepts confidently.

Assessment Informs Planning

Regular formative and summative assessments allow teachers to identify gaps, address
misconceptions, and provide targeted interventions to ensure progress for all.We check pupils'
prior knowledge from the previous year before starting a new unit. In this way, we are able to
adapt our teaching to meet the needs of all pupils.



Impact

Through our implementation of the White Rose Maths curriculum, we aim for all pupils to leave
Darley and Summerbridge Primary Schools with:

A secure understanding of mathematical concepts and the ability to apply these with confidence.

Strong problem-solving skills, demonstrating resilience and adaptability in unfamiliar contexts.

A love for mathematics and a belief in their own potential as mathematicians.

Our approach seeks to inspire pupils to see mathematics not only as an academic subject, but as a
valuable tool for life.



Teaching Maths - The WRM Mastery Approach

Our teaching is based on the recommended National Curriculum and is then personalised to meet
the needs of our learners.

To support consistency of our mastery approach, we follow the White Rose Maths schemes of work
from Early Years, through to Year 6. This has helped to sequence the objectives for each individual
year group and to ensure pace and progression within skills throughout school.

However, the learningsuggestedbyWhiteRoseMathscan–andshould–beadapted if the
teacherseesfit. Itmaybe,forexample,thattheworksheetprovidedbyWhiteRoseMathsisseen
tomoveontoquicklyfromfluencytoreasoning,orhavetoomanydifferenttypesofproblemfor
pupils to cope with in regard to their workingmemories. In such cases, teachers will use different
resources(ormaketheirown)inordertocreatealessonthattheyfeelmostappropriatefortheir
pupils.

White Rose must be our main resource, however we do also have access to the following
schemes which run alongside WRM and complement the lessons:

Master the Curriculum



Click for teaching material

Pre School Maths Progression



Click for teaching material

Reception Maths Progression



Click for teaching material

Year 1 Maths Progression



Click for teaching material

Year 2 Maths Progression



Click for teaching material

Year 3 Maths Progression



Click for teaching material

Year 4 Maths Progression



Click for teaching material

Year 5 Maths Progression



Click for teaching material

Year 6 Maths Progression



Mixed 2/3 Maths Progression



Click for teaching material

Mixed 3/4 Maths Progression



Click for teaching material

Mixed 5/6 Maths Progression



White Rose Maths Input Materials

Using the same resources across a school can create consistency, improve the quality of instruction, and
support targeted interventions, benefiting both teachers and students.

Here are some key advantages:

Consistency Across Classrooms
When all teachers use the same resources, students experience a unified approach to learning, with common
materials, language, and expectations across year groups. This consistency can reduce confusion, reinforce
concepts, and support smooth transitions between classes and year groups.

Curriculum Alignment and Continuity
Shared resources help ensure that teachers follow a cohesive curriculum pathway, maintaining the progression
of skills and knowledge as students move through the school. This continuity is especially helpful in addressing
any learning gaps since teachers can clearly see where students have come from and what they need to
achieve
next.

Improved Collaboration Among Teachers and Job Share Partners
Common resources enable teachers to collaborate more effectively, as they’re working with the same
materials. They can share best practices, discuss challenges, and jointly develop strategies to support all
learners. This collaborative approach strengthens professional development within the school and promotes a
unified teaching culture.

However, successful implementationofshared
resourcesrequiresbuy-infromteachers



Lesson Structure in Our Schools

Mixed Age Classes

Our school's current class structure, with mixed-age and mixed-key-stage groupings, presents
unique challenges to implementing a mastery approach in mathematics. Traditional mastery
schemes, such as White Rose Maths and NCETM resources, are designed for single-form,
single-year classes, supporting a linear progression in which all students in a class move
through concepts together.

In mixed-age settings, however, even when guidance for two-year planning is available, the
need for separate inputs for each year group can create a fragmented learning experience that
is not ideal for mastery.

Specifically, our classes include groups spanning three year groups, some with both Key Stage
1 and Key Stage 2 students, and others blending EYFS with Key Stage 1 pupils. This wide
range of developmental needs requires an approach beyond standard mastery planning, as
different year groups may need varied conceptual introductions and support.

To navigate this, we may need to consider adapting resources, using differentiated tasks, and
implementing flexible grouping strategies to ensure all students can progress in a way that
aligns with mastery principles while acknowledging their individual learning stages.

To support this, we use the following lesson structure.





Independent Learning Tasks

To help us ensure that we meet the needs of all learners in our mixed age classes, it is
crucial that we deliver two short inputs at different ability levels. This ensures that our
learners are challenged and supported at ability levels.

Pupils are taught to complete a task independently and quietly, ensuring that the
teachers input can be heard.

Independent Learning Tasks should consist of the following:

Flash back 4 - corresponding the the current WRM sequence of learning

Fluency Bee and deliberate practice - - Linked to number fact progression document

Times tables practice activity

Independent task in the learning environment linked to current learning (EYFS only)



Independent Learning Examples



Fluency in Maths

Fluency in Maths is crucial to the successful and efficient application of maths facts to more
complex reasoning problems. For this reason, we embed regular fluency practice into our maths
learning.

EYFS and Year 1

- Daily counting
- Weekly Lessons using Fluency Bee to reinforce lessons where appropriate
- Focused interventions using Fluency Bee and following our number facts prgression.

LKS2

- Weekly lesson focusing on times table fluency
- Weekly lesson using Fluency Bee or 'Deliberate Practice' activities - corresponding
to our number fact progression
- Regular TTRS Practice (Daily for year 4)

UKS2

- Weekly lesson focusing on times table fluency and arithmetic practice
- Daily fluency practice task (Flash Back 4 and Arithmetic Challenges)





Number Fact Progression Overview



Number Facts Progression Reception



Number Fact Progression - Year 1



Number Fact Progression - Year 2



Number Fact Progression - Year 3



Number Fact Progression - Year 4



Number Fact Progression - Year 5



Number Fact Progression - Year 6



Home Learning in Maths

To support our maths curriculum and encourage an engagement in maths at home, we have
access to a couple of different resources:

Numbots: Numbots is an engaging online platform designed to develop fundamental
arithmetic skills, such as addition and subtraction, in younger children. Its gamified approach
captures students' interest, helping them build a solid foundation in number sense, calculation
skills, and confidence in maths. The programme’s progressive difficulty also makes it useful
for individualised practice, catering to varied learning paces.

Times Tables Rock Stars (TTRS): TTRS is a highly interactive tool aimed at boosting
multiplication and division fluency through a game-based approach. By incorporating speed
and accuracy challenges, it helps children quickly recall times tables, a crucial skill for later
mathematical concepts. TTRS also promotes friendly competition, motivating children to
practice regularly and build long-term retention.

CPG Maths Practice Booklets: The CPG Maths Practice Booklets are comprehensive
resources aligned with the national curriculum, offering targeted practice across a range of
topics. These booklets allow children to consolidate their classroom learning through
structured exercises, making them ideal for both independent study and guided support.



Home Learning In Maths

EYFS and Year 1

Numbots (30 minutes per week)

Year 2, 3, 4

TTRS (30 minutes per week)

Year 5 and 6

TTRS - As required
CGP Maths Books
SAT practice Books for year 6 pupils



Assessment in Maths

In our federation, we use a variety of assessment methods to track pupil progress and adapt
teaching to meet their needs. This includes ongoing formative assessment, pre- and post-unit
assessments, and end-of-term summative assessments

Ongoing Formative Assessment
Formative assessment is integrated into daily teaching through strategies like questioning,
observation, and marking. It gives teachers real-time feedback on student understanding,
allowing them to address any misconceptions, extend learning for higher achievers, and support
those who need extra help.

Pre- and Post-Unit Assessments
Pre-assessments at the start of each unit identify prior knowledge and gaps, helping teachers
tailor lessons accordingly. Post-assessments at the end of each unit measure growth and
highlight areas that may need further review, supporting mastery of key concepts.

Summative End-of-Term Assessments
Summative assessments at the end of each term give a broader view of progress, helping
teachers and school leaders assess curriculum effectiveness and plan for the future. These
results are also shared with parents to keep them informed about their child’s development.

Summary
This balanced approach to assessment—ongoing, pre/post-unit, and termly—allows us to adapt
teaching based on student needs, support continuous progress, and make informed decisions to
benefit all learners.



Ongoing Formative Assessment

Effective feedback serves two essential purposes: it guides pupils on how to improve and
informs teachers on how best to support them. When provided during lessons, feedback can
prevent misconceptions from taking root, enabling students to make immediate corrections and
continue building a strong understanding. It also helps pupils identify their strengths and areas
for growth, while highlighting topics that may require further teaching.

In our curriculum, we aim to foster both a "deep understanding" and "deeper learning."

By helping pupils to learn more and remember more, we're equipping them with a lasting
foundation of knowledge that they can build upon throughout their education and beyond.

Formative Assessment in our federation consist of :

- Targeted questioning to checkunderstanding

- Usewhite boards tocheckunderstanding andencouragewhole classparticipation

- Observing pupils watching their approaches

- Markingwithin the lessonwith thepupilswherepossible (groupmarkingorone-to-one)



Pre and Post Assessment for Learning

Pre- and post-unit assessments in maths are effective because they enable teachers to tailor
instruction to meet student needs, track progress, and support mastery learning. Here are some key
benefits:

Identifying Prior Knowledge and Gaps
A pre-assessment helps teachers determine what students already know about a topic and identify
any gaps or misconceptions. This insight enables teachers to adjust their planning, focusing on
specific areas where students need more support rather than spending time on concepts they
already understand.

Personalised Instruction
By understanding each student' s starting point, teachers can provide differentiated support. For
instance, they can group students by ability for targeted activities or plan interventions for those who
need extra help. This personalised approach enhances engagement and helps each student make
meaningful progress.

Focused Teaching
Knowing which skills are weaker or need reinforcement allows teachers to allocate instructional time
more effectively. Teachers can prioritise critical concepts that need more attention, enhancing the
efficiency and impact of their teaching.

Monitoring Progress and Measuring Growth
Post-assessment reveals how much students have learned during the unit. Comparing pre- and post
-assessment results shows growth, allowing teachers to celebrate progress and highlight areas
where further practice may be needed. This tracking is essential for mastery learning, as it helps
ensure students achieve a solid understanding before moving to the next topic.



Marking and Feedback in Maths

The marking of pupils’ work in mathematics aims to support their learning, address
misconceptions promptly, and provide constructive feedback. Our marking approach focuses on
immediate impact, promotes pupil engagement, and encourages self-reflection to foster a positive
learning environment.

Key Principles

Immediate Feedback

Peer marking and teacher marking are prioritised during lessons to ensure misconceptions are
addressed promptly.
Feedback should be constructive and aligned with the lesson objectives.
Consistency

Summative marking adheres to the school-wide marking system:

Clouds : Positive comments celebrating achievements and strengths.
Ladders : Next steps or errors requiring attention to help pupils improve.
Encouraging Effort and Neatness

Pupils are encouraged to produce neat work and give their best effort.

Effort and presentation are assessed with a score out of three at the end of each lesson:
3 = Excellent effort and neat presentation.
2 = Satisfactory effort and presentation, with room for improvement.
1 = Improvement needed in effort and/or presentation.



Summative End of Unit Checks

Summative end-of-unit checks in maths offer several key benefits for primary education, helping
both teachers and students understand progress and identify next steps in learning.

We believe that they are import because:

- Measures mastery of maths concepts

- Identifies areas needing review and additional support

- Tracks progress over time for informed adjustments

- Prepares students for cumulative learning in maths

- Provides clear feedback for parents and guardians

- Supports teacher reflection and future planning

- Boosts student confidence by highlighting progress

Pupils in Reception and Year 1 complete the end of unit checks only - these are used alongside
teacher judgements of lesson engagement to inform pupil's outcomes.

Pupils in KS2 complete a standardised assessment in both arithmetic and reasoning (mirroring the
end of Key Stage Assessments



Darley and Summerbridge

Calculation Policy

Addition and Subtraction



Part-Whole Model

7 = 4+ 3 7− 3= 4
7 = 3+ 4 7− 4= 3

This part-whole model supports children in their
understanding of aggregation and partitioning. Due to its
shape, it can be referred to as a cherry part-whole model.

When the parts are completeand thewhole is empty,
children use aggregation to add the parts together to find
the total.

When thewhole is completeandat least oneof theparts
isempty, childrenusepartitioning (a formofsubtraction) to
find the missing part.

Part-wholemodels can be used to partition a number
into twoormoreparts, or tohelp children topartitiona
number into tens and ones or other place value columns.

In KS2, children can apply their understanding of the
part-whole model to add and subtract fractions, decimals
and percentages.

3
7

4
7 1

7

26



Bar Model (single)

Concrete

Discrete

?

Combination

Continuous

Thesinglebarmodel is another typeofapart-whole
modelthatcansupportchildreninrepresenting
calculationstohelpthemunpickthestructure.

Cubes and counters canbe used in a line as a concrete
representation of the bar model.

Discrete bar models are a good starting point with
smaller numbers. Each box represents one whole.

The combination bar model can support children to
calculatebycountingonfromthe largernumber. It isa
good stepping stone towards the continuous bar model.

Continuousbarmodels are useful for a rangeof values.
Each rectangle represents a number. The question mark
indicates the value to be found.

In KS2, children can use bar models to represent larger
numbers, decimals and fractions.



Bar Model (multiple)

Discrete

Continuous

10 7+ 3= 10

7 − 3= 4

Themultiplebarmodel is agoodway to compare
quantitieswhilst still unpicking the structure.

Two or more bars can be drawn, with a bracket labelling
thewholepositionedon therighthandsideof thebars.
Smallernumberscanberepresentedwithadiscretebar
modelwhilst continuousbarmodelsaremoreeffective
for larger numbers.

Multiplebarmodelscanalsobeusedtorepresentthe
differenceinsubtraction.Anarrowcanbeusedtomodel
the difference.

Whenworkingwith smaller numbers, children canuse
cubesandadiscretemodel to find thedifference.This
supportschildrentoseehowcountingoncanhelpwhen
finding thedifference.

7 − 3= 4 2,394 − 1,014 =1,380



Number Shapes

7 = 4+ 3 7 = 3+ 4 7 − 3= 4

Numbershapescanbeuseful tosupportchildrento
subitisenumbersas well as explore aggregation,
partitioning and number bonds.

Whenaddingnumbers, childrencanseehow theparts
come togethermaking awhole. As children use number
shapes more often, they can start to subitise the total due
to their familiarity with the shape of each number.

When subtracting numbers, children can start with the
whole and then place one of the parts on top of the
whole to seewhatpart ismissing. Again, childrenwill
start tobeable to subitise thepart that ismissingdue to
their familiarity with the shapes.

Children can alsowork systematically to findnumber
bonds. As they increase one number by 1, they can see
that theother number decreases by 1 to find all the
possible number bonds for a number.



Cubes

7= 4+ 3

7= 3+ 4

7− 3= 4

7 − 3= 4

Cubescanbeuseful tosupportchildrenwiththeaddition
and subtraction of one-digit numbers.

Whenaddingnumbers,childrencanseehowtheparts
cometogethertomakeawhole.Childrencouldusetwo
different colours of cubes to represent the numbers
before putting them together to create the whole.

Whensubtractingnumbers,childrencanstartwith the
whole and then remove thenumber of cubes that they
are subtracting in order to find the answer. This model of
subtraction is reduction, or take away.

Cubes can also be useful to look at subtraction as
difference. Here, both numbers are made and then lined
up to find the difference between the numbers.

Cubes are useful when working with smaller numbers
butare lessefficientwith largernumbersas theyare
difficult tosubitiseandchildrenmaymiscountthem.



8

Ten Frames (within 10)

4 + 3= 7 4 is apart.
3+ 4= 7
7− 3= 4
7− 4= 3

3 isa part.
When adding and subtractingwithin 10, the ten frame

7isthewhole. can support children to understand the different
structures of addition and subtraction.

Using the language of parts andwholes representedby
First Then Now

4 + 3 = 7

First Then Now

7 − 3 = 4

objects on the ten frame introduces children to
aggregation and partitioning.
Aggregation is a form of addition where parts are
combined together tomakea whole. Partitioning is a
formof subtractionwhere thewhole is split into parts.
Using these structures, the ten frame can enable children
to find all the number bonds for a number.

Childrencanalsousetenframesto lookataugmentation
(increasing a number) and take-away (decreasing a
number). This can be introduced through a first, then,
nowstructurewhichshowsthechange in thenumber in
the ‘then’ stage.This canbeput intoastory structureto
help children understand the change e.g. First, there were
7 cars. Then, 3 cars left. Now, there are 4 cars.



Ten Frames (within 20)

7=15

5

14−6=8

4 2

7 + 6 + 3 = 16

10

Whenadding twosingledigits, childrencanmakeeach
number on separate ten frames beforemoving part of
one number tomake 10 on one of the ten frames. This
supports children to see how they have partitioned one of
the numbers tomake 10, and makes links to effective
mental methods of addition.

Whensubtractingaone-digitnumber fromatwo-digit
number, firstly make the larger number on 2 ten frames.
Removethesmallernumber, thinkingcarefully about
howyouhavepartitioned thenumber tomake10, this
supports mental methods of subtraction.

When adding three single-digit numbers, children can
make each number on 3 separate 10 frames before
consideringwhichorder to add thenumbers in. They
maybe able to find a number bond to 10whichmakes
the calculation easier. Once again, the ten frames
supportthelinktoeffectivementalmethodsofaddition
as well as the importance of commutativity.



Bead Strings

Differentsizesofbeadstringscansupportchildrenat
differentstagesof additionandsubtraction.

Bead strings to 10 are very effective at helping children to
investigate number bonds up to 10.
Theycanhelpchildrentosystematically findall the
numberbonds to 10bymovingonebeadat a time to see
the different numbers they have partitioned the 10 beads
into e.g. 2+ 8= 10, move one bead, 3 + 7= 10.

Bead strings to 20work in a similarway but they also
groupthebeadsinfives.Childrencanapplytheir
knowledgeofnumberbonds to10andsee the links to
number bonds to 20.

Beadstrings to100aregrouped in tensandcansupport
children innumberbonds to100aswell ashelpingwhen
addingbymaking ten. Bead strings can showa link to
addingto thenext10onnumber lineswhich supportsa
mental method of addition.



Number Tracks

5 + 3= 8

1 2 3 4 5 6 7 8 9 10

10−4=6

1 2 3 4 5 6 7 8 9 10

8 + 7 = 15

Number tracks are useful to support children in their
understandingof augmentationand reduction.

Whenadding, childrencount on to find the total of the
numbers. On a number track, children can place a
counter on the starting number and then count on to find
the total.

Whensubtracting, childrencountback to find their
answer. They start at the minuend and then take away
the subtrahend to find thedifferencebetween the
numbers.

Numbertrackscanworkwellalongsidetenframesand
beadstringswhichcanalsomodel countingonor
counting back.

Playing board games can help children to become
familiar with the idea of counting on using a number
track before theymove on to number lines.



Number Lines (labelled)

5 + 3 = 8

Labelled number lines support children in their
understanding of addition and subtraction as
augmentation andreduction.

Childrencanstart bycountingonorback in ones, upor
down the number line. This skill links directly to the use of
the number track.

Progressing further, children can add numbers by
jumping to the nearest 10 and then jumping to the total.
This links to the making 10method which can also be
supported by ten frames. The smaller number is
partitionedtosupportchildrentomakeanumberbond
to 10 and to then add on the remaining part.

Children can subtract numbers by firstly jumping to the
nearest 10. Again, this can be supported by ten frames so
children can see how they partition the smaller number
into the two separate jumps.

+ 2 + 5

− 2 − 4



Number Lines (blank)

35 + 37 = 72

+ 5

35 40

35 + 37 = 72

+ 5

35 40

72 − 35 = 37

+ 5

+ 30 + 2

70 72

+ 32

72

+ 30 + 2

Blank number lines provide children with a structure to
add and subtract numbers in smaller parts.

Developing from labelled number lines, children can add
byjumpingto thenearest10andthenaddingtherestof
thenumbereitherasawhole or byadding the tensand
ones separately.

Children may also count back on a number line to
subtract, again by jumping to the nearest 10 and then
subtracting the rest of the number.

Blank number lines can also be used effectively to help
children subtract by finding the difference between
numbers.This canbedonebystartingwith thesmaller
number and then counting on to the larger number. They
thenaddup theparts theyhave countedon to find the
difference between the numbers.

35 40 70 72



Straws

7 + 6 = 13

42− 17 = 25

bundle together
groups of 10

unbundle group
of 10 straws

Strawsareaneffectivewaytosupport children in their
understanding of exchange when adding and subtracting
2-digit numbers.

Childrencanbe introduced to the ideaofbundling
groupsof tenwhen adding smaller numbers andwhen
representing 2-digit numbers. Use elastic bands or other
ties tomake bundles of ten straws.

Whenaddingnumbers,childrenbundleagroupof10
straws to represent the exchange from 10 ones to 1 ten.
They then add the individual straws (ones) and bundles
of straws (tens) to find the total.

When subtracting numbers, children unbundle a group of
10 straws to represent the exchange from1 ten to 10
ones.

Straws provide a good stepping stone to adding and
subtracting with Base 10/Dienes.



Base 10/Dienes (addition)

38
+ 23
61
1

265
+ 164
429
1

UsingBase10orDienes isaneffectiveway to support
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing Base 10 so they can see the
clear links between the written method and the model.

Children should first add without an exchange before
moving on to additionwith exchange.. The representation
becomes less efficient with larger numbers due to the
sizeofBase10.Inthiscase,placevaluecountersmaybe
the better model to use.

When adding, always start with the smallest place value
column. Here are some questions to support children.
Howmanyonesaretherealtogether?
Canwe makeanexchange?(YesorNo)
Howmanydoweexchange? (10 ones for 1 ten, show
exchanged 10 in tens column by writing 1 in column)
Howmanyonesdowehave left? (Write in onescolumn)
Repeat for each column.



−

Base 10/Dienes (subtraction)

5 1

65
− 28
37

34135
273
162

UsingBase10orDienes is aneffectiveway tosupport
children’sunderstandingofcolumnsubtraction. It is
important that children write out their calculations
alongside using or drawing Base 10 so they can see the
clear links between the written method and the model.

Children should first subtract without an exchange before
moving on to subtraction with exchange. When building
the model, children should just make the minuend using
Base 10, they then subtract the subtrahend. Highlight this
difference to addition to avoid errors by making both
numbers. Children start with the smallest place value
column. When there are not enough
ones/tens/hundreds to subtract in a column, children
need to move to the column to the left and exchange e.g.
exchange1tenfor10ones.Theycanthensubtract
efficiently.
Thismodel isefficientwithupto4-digitnumbers.Place
valuecountersaremoreefficientwith largernumbers
and decimals.



+

Place Value Counters(addition)

384
+237
621
1 1

3.65
2.41
6.06
1

Usingplacevaluecountersisaneffectivewaytosupport
children’s understanding of column addition. It is
important that children write out their calculations
alongside using or drawing counters so they can see the
clear linksbetweenthewrittenmethodandthemodel.

Children should first addwithout an exchange before
movingon toadditionwithexchange.Differentplace
value counters can be used to represent larger numbers
or decimals. If you don’t have place value counters, use
normalcountersonaplacevaluegrid toenablechildren
to experience the exchange between columns.

When adding money, children can also use coins to
support their understanding. It is important that children
consider how the coins link to thewritten calculation
especially when adding decimal amounts.



Place Value Counters (Subtraction)

4 1

652
− 207
445

341357
−2735
1622

Usingplacevaluecountersisaneffectivewaytosupport
children’s understanding of column subtraction. It is
important that children write out their calculations
alongside using or drawing counters so they can see the
clear linksbetweenthewrittenmethodandthemodel.

Children should first subtract without an exchange before
moving on to subtraction with exchange. If you don’t have
place value counters, use normal counters on a place
value grid to enable children to experience the exchange
between columns.

Whenbuildingthemodel, childrenshould justmakethe
minuend using counters, they then subtract the
subtrahend. Children start with the smallest place value
column. When there are not enough ones/tens/hundreds
to subtract in a column, children need tomove to the
columnto the left andexchangee.g.exchange1 tenfor
10 ones. They can then subtract efficiently.



Addition



Skill Year Representations andmodels

Add two 1-digit
numbers to10 1

Part-whole model
Bar model

Numbershapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Add 1 and 2-digit
numbers to20 1

Part-whole model
Bar model

Numbershapes
Tenframes(within20)

Bead strings (20)
Number tracks

Number lines (labelled)
Straws

Addthree1-digit
numbers 2 Part-whole model

Bar model
Tenframes(within20)
Number shapes

Add 1 and 2-digit
numbers to 100 2

Part-whole model
Bar model

Number lines(labelled)

Number lines (blank)
Straws

Hundred square



Skill Year Representations andmodels

Add two 2-digit
numbers 2

Part-whole model
Bar model

Number lines (blank)
Straws

Base 10
Placevaluecounters

Addwithupto3-digits 3 Part-whole model
Bar model

Base 10
Place valuecounters
Columnaddition

Addwithupto4-digits 4 Part-whole model
Bar model

Base 10
Place value counters
Columnaddition

Addwithmore than4
digits 5 Part-whole model

Bar model
Place valuecounters
Columnaddition

Addwithupto3
decimal places 5 Part-whole model

Bar model
Place valuecounters
Columnaddition



Skill: Add 1-digit numbers within 10 Year: 1

4 + 3= 7

When adding
numbers to 10,
children can explore
bothaggregationand
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapesandtenframe
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.



Skill: Add 1 and 2-digit numbers to 20 Year: 1/2

7

8

8 + 7= 15

When adding one-
digit numbers that
cross 10, it is
important tohighlight
the importance of ten
ones equalling one
ten. InYear1, this is
only done just by
counting on. From
Year2,usedifferent
manipulatives can be
used to represent this
exchange alongside
number lines to
support children in
understandinghowto
partition their jumps.



Skill: Add three 1-digit numbers Year: 2

16

7 6 3

7 + 6 + 3= 16

16

Whenadding three 1-
digit numbers,
children should be
encouraged to look
for numberbonds to
10or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effectivewhenadding
three 1-digit numbers.



Skill: Add 1-digit and 2-digit numbers to 100 Year: 2/3

38
When adding single
digits to a two-digit
number, children
should be

5 encouraged to count
on from the larger

? number.

38 38 + 5 = 43
They should also
apply their knowledge
ofnumberbonds to
addmore efficiently
e.g. 8+ 5= 13 so 38
+ 5 = 43.

Hundred squaresand
straws can support
children to find the
number bond to 10.



Skill: Add two 2-digit numbers to 100 Year: 2/3

38
Children can use a
blank number line
and other
representations to

23 count on to find the
total. Encourage them

? to jump tomultiples
of 10 tobecome

38 23 38 + 23 =61
more efficient.
From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.



Skill: Add numbers with up to 3 digits Year: 3

Base 10 and place

?

265 value counters are
the most effective
manipulatives when
adding numbers with

164 up to 3 digits.

Ensure children write

265 + 164 = 429
out their calculation
alongside any
concrete resources so
they can see the links
to thewritten column
method.

Plain counters on a
place value grid can
also be used to
support learning.



Skill: Add numbers with up to 4 digits Year: 4

Base 10 and place
1,378 value counters are

themosteffective
? manipulativeswhen

addingnumberswith
up to 4 digits.

2,148 1 1
Ensure children write

1,378+ 2,148= 3,526
out their calculation
alongside any
concrete resources so
they can see the links
tothewrittencolumn
method.

Plain counters on a
place value grid can
also be used to
support learning.

1 3 7 8
+ 2 1 4 8
3 5 2 6



Skill: Add numbers with more than 4 digits Year: 5/6

?
Placevaluecounters
orplaincountersona
place value grid are
the most effective
concreteresources

104,328 61,731
when adding
numbers withmore
than 4 digits.

104,328 + 61,731 =166,059 At this stage, children
should be
encouraged to work
in the abstract, using
the columnmethod
to add larger
numbers efficiently.



Skill: Add with up to 3 decimal places Year: 5

2.41 3.65
? Placevalue counters

and plain counters on
a place value grid are
the most effective
manipulatives when

? adding decimalswith
1, 2 and then 3
decimal places.

3.65 + 2.41= 6.06 Ensure childrenhave
experienceofadding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.

3.65 2.41



Subtraction



Skill Year Representations andmodels

Subtract two 1-digit
numbers to 10 1

Part-whole model
Bar model

Numbershapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Subtract 1 and2-digit
numbers to 20 1

Part-whole model
Bar model

Numbershapes
Tenframes(within20)

Bead string (20)
Number tracks

Number lines (labelled)
Straws

Subtract 1 and 2-digit
numbers to100 2

Part-whole model
Bar model

Number lines(labelled)

Number lines (blank)
Straws

Hundred square

Subtract two2-digit
numbers 2

Part-whole model
Bar model

Number lines (blank)
Straws

Base 10
Placevaluecounters



Skill Year Representations andmodels

Subtractwithupto3-
digits 3 Part-whole model

Bar model

Base 10
Place valuecounters
Column subtraction

Subtractwithup to4-
digits 4 Part-whole model

Bar model

Base 10
Place valuecounters
Column subtraction

Subtract with more than
4 digits 5 Part-whole model

Bar model
Place valuecounters
Column subtraction

Subtractwithupto3
decimal places 5 Part-whole model

Bar model
Place valuecounters
Column subtraction



Skill: Subtract 1-digit numbers within 10 Year: 1

?

7

3

7 − 3= 4

Part-whole models,
bar models, ten
framesandnumber
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.



Skill: Subtract 1 and 2-digit numbers to 20 Year: 1/2

6
14

14 − 6 =8

In Year 1, subtracting
one-digit numbers
thatcross10, isdone
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.



Skill: Subtract 1 and 2-digit numbers to 100 Year: 2/3

65
28

65

? 28 65 − 28 =37

Childrencanalsouse
a blank number line
to count back to find
the difference.
Encourage them to
jumptomultiplesof
10 to becomemore
efficient.
From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.



Skill: Subtract numbers with up to 3 digits Year: 3

Base 10 and place
435 value counters are

themosteffective
manipulative when

273 ?
subtracting numbers
with up to 3 digits.

Ensure children write

435 − 273 =162
out their calculation
alongside any
concrete resources so
they can see the links
to thewritten column
method.

162 Plain counters on a
place value grid can
also be used to
support learning.



Skill: Subtract numbers with up to 4 digits Year: 4

4,357
Base 10 andplace
value counters are
the most effective
manipulatives when

2,735 ?

4,357 − 2,735 = 1,622

subtracting numbers
with up to 4 digits.

Ensurechildrenwrite
out their calculation
alongside any
concrete resourcesso
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.



Skill: Subtract numbers with more than 4 digits Year: 5/6

294,382
Placevaluecounters
orplaincountersona
place value grid are
themost effective

182,501 ?

concrete resource
when subtracting
numbers withmore
than 4 digits.

294,382 − 182,501 = 111,881 At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.



Skill: Subtract with up to 3 decimal places Year: 5/6

2.7

5.43

?
5.43

2.7 ?

5.43 − 2.7= 2.73

4 1
5.43

−2.7
2.73

Placevaluecounters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1, 2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a varietyof
decimalplaces.This
includes puttingthis
into context when
subtracting money
and other measures.



Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative – numbers can be added in any order.

Complement– inaddition,anumberandits
complementmakea total e.g.300 is the
complement to 700 to make 1,000

Difference – the numerical difference between two
numbers is found by comparing the quantity in each
group.

Exchange–Changeanumberorexpressionfor
another of an equal value.

Minuend–Aquantityornumberfromwhichanother
is subtracted.

Partitioning – Splitting a number into its component
parts.

Reduction – Subtraction as take away.

Subitise – Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total –Theaggregateor the sumfoundbyaddition.
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Calculation Policy
Welcome to theWhite RoseMathsCalculation Policy.

This document is broken down into addition and
subtraction, and multiplication and division.

At the start of each policy, there is an overviewof the
different models and images that can support the
teaching of different concepts. These provide
explanationsof the benefits of using themodels and
show the links between differentoperations.

Eachoperation is thenbrokendown into skills and
each skill has a dedicated page showing the
differentmodels and images that could be used to
effectively teach that concept.

There is an overview of skills linked to year groups
to support consistency through out school. A
glossary of terms is provided at the end of the
calculation policy to support understanding ofthe
key language used to teach the four operations.



Bar Model
?

5 × 5 = 25

?

3 × 7 = 21

7 × 3 = 21

21

21 ÷ 7 = 3

Children can use the single bar model to represent
multiplication as repeated addition. They could use
counters, cubes or dotswithin the barmodel to support
calculationbeforemoving on to placingdigits into the bar
model to represent themultiplication.

Division can be representedby showing the total of the
barmodel and then dividing the barmodel into equal
groups.

It is importantwhen solvingword problems that the bar
model represents theproblem.

Sometimes, children may look at scaling problems. In
this case,more thanonebarmodel is useful to represent
this type of problem, e.g. There are 3 girls in a group.
There are5 timesmoreboys thangirls. Howmanyboys
are there?
Themultiple bar model provides an opportunity to
compare the groups.

3 3 3 3 3 3 3

? ? ? ? ? ? ?



Number Shapes

5× 4= 20
4× 5= 20

5× 4= 20
4× 5= 20

18÷ 3 = 6

Number shapes support children’s understanding of
multiplication as repeated addition.

Children can build multiplications in a row using the
number shapes.Whenusingoddnumbers, encourage
children to interlock the shapes so there are no gaps in
the row. They can then use the tens number shapes
alongwith other necessary shapes over the top of the
row to check the total. Using the number shapes in
multiplication can support children in discovering
patternsofmultiplicatione.g. odd× odd= even,odd×
even= odd, even × even = even.

When dividing, number shapes support children’s
understandingof divisionas grouping. Childrenmake the
number they are dividing and then place the number
shape they aredividingby over the topof thenumber to
find how many groups of the number there are
altogether e.g. There are 6 groups of 3 in 18.



Bead Strings

5 × 3 = 15 15÷ 3 = 5
3 × 5 = 15

Bead strings to 100 can support children in their
understanding of multiplication as repeated addition.
Children can build the multiplication using the beads. The
colour of beads supports children in seeing how many
groups of 10 they have, to calculate the total more
efficiently.
Encourage children to count in multiples as they build the
number e.g. 4, 8, 12, 16, 20.

5 × 3 = 15
3 × 5 = 15

15 ÷ 5 = 3

Childrencan also use the bead string to count forwards
and backwards inmultiples, moving the beads as they
count.

When dividing, children build the number they are
dividingand then group the beads into the number they
are dividing by e.g. 20 divided by 4 –Make 20 and then
group the beads into groups of four. Count howmany
groups you havemade to find the answer.

4 × 5= 20 20 ÷ 4= 5
5 × 4 = 20



Number Tracks

6 × 3 = 18
3 × 6 = 18

18 ÷ 3 = 6

Number tracks are useful to support children to count in
multiples, forwardsandbackwards.Moving counters or
cubes along the number track can support children to
keeptrackof their counting. Translucent countershelp
children to see the number they have landed onwhilst
counting.

Whenmultiplying, childrenplace their counteron 0 to
start and then count on to find the product of the
numbers.
When dividing, children place their counter on the
number they aredividingand the count back in jumpsof
the number they are dividing by until they reach 0.
Children record howmany jumps they havemade to find
the answer to the division.

Number tracks can be useful with smaller multiples but
when reaching larger numbers they can become less
efficient.



Number Lines(labelled)

Labelled number lines are useful to support children to
count inmultiples, forwards and backwards aswell as
calculating single-digitmultiplications.

4× 5= 20
5× 4= 20

20÷ 4= 5

Whenmultiplying, children start at 0 and then counton
to find the product of the numbers.
When dividing, start at the number they are dividing and
the count back in jumps of the number they are dividing
by until they reach 0.
Children record howmany jumps they havemade to find
the answer to thedivision.

Labelled number lines can be useful with smaller
multiples,however theybecome inefficient as numbers
become larger due to the required size of the number
line.



Number Lines(blank)

× 4

0
3 6 9 12

A red car travels 3 miles.
A blue car 4 times further.

How far does the blue car travel?
× 4

Children can use blank number lines to represent scaling
as multiplication ordivision.

Blank number lines with intervals can support children to
represent scaling accurately. Children can label intervals
withmultiples to calculate scaling problems.

Blank number lineswithout intervals can also be used for
children to represent scaling.

0 3 12

A blue car travels 12 miles.
A red car 4 timesless.



Base 10/Dienes (multiplication)

UsingBase 10 or Dienes is an effectiveway to support
children’s understanding of columnmultiplication. It is

× 3 important thatchildrenwrite out their calculation
alongside theequipment so they can see how the

72 concrete and written representations match.
1 As numbers become larger inmultiplication or the

amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed.

Base 10 also supports the area model of multiplication
well. Childrenuse theequipment to build thenumber in a
rectangular shape which they then find the area of by
calculating the total value of the pieces This areamodel
can be linked to the grid method or the formal column
method of multiplying 2-digits by 2-digits.

2



Base 10/Dienes (division)

68 ÷ 2 = 34

72 ÷ 3 = 24

UsingBase 10 or Dienes is an effectiveway to support
children’s understanding of division.

Whennumbers become larger, it canbe an effectiveway
to move children from representing numbers as ones
towards representing themas tens and ones in order to
divide. Children can then share the Base 10/ Dienes
between different groups e.g. by drawing circles or by
rows on a place value grid.

When they are sharing, children start with the larger
place value and work from left to right. If there are any
left in a column, they exchange e.g. one ten for ten ones.
When recording, encourage children to use the part-
whole model so they can consider how the number has
been partitioned in order to divide. This will support them
with mental methods.



Place Value Counters(multiplication)

34 Usingplace value counters is an effectiveway to support
children’s understanding of column multiplication. It is

× 5 important that childrenwrite out their calculation
alongside the equipment so they can see how the

170
1 2

44
× 32

8
80
120

+ 1200

concrete and written match.

As numbers become larger in multiplication or the
amounts of groups becomes higher, Base 10 / Dienes
becomes less efficient due to the amount of equipment
and number of exchanges needed The counters should
be used to support the understanding of the written
method rather than support the arithmetic.

Place value counters also support the area model of
multiplication well. Children can see how to multiply 2-
digit numbers by 2-digit numbers.



Place Value Counters(division)

Using place value counters is an effective way to support
children’s understanding of division.

1223
4

When working with smaller numbers, children can use
place value counters to share betweengroups. They start
by sharing the larger place value column andwork from
left to right. If thereare any counters left over once they
have been shared, they exchange the counter e.g.
exchange one ten for ten ones. This method can be
linked to the part-whole model to support children to
show their thinking.

Place value counters also support children’s
understanding of short division by grouping the counters
rather than sharing them. Childrenwork from left to right
through the place value columns and group the counters
in the number they are dividing by. If there are any
counters left over after they have been grouped, they
exchange the counter e.g. exchange one hundred for ten
tens.

489 2
1



Times Tables



Skill Year Representations and models

Recall and use
multiplication and
division facts forthe

2-times table

2

Bar model
Number shapes

Counters
Money

Ten frames
Bead strings
Number lines

Everyday objects
Recall and use

multiplication and
division facts forthe

5-times table

2

Bar model
Number shapes

Counters
Money

Ten frames
Bead strings
Number lines

Everyday objects
Recall and use

multiplication and
division facts forthe

10-times table

2

Hundred square
Number shapes

Counters
Money

Ten frames
Bead strings
Number lines

Base 10



Skill Year Representations and models

Recall and use Hundred square
Number shapes

Counters

Bead strings
Number lines
Everyday objects

multiplication and
division facts for the 3

3-times table

Recall and use Hundred square
Number shapes

Counters

Bead strings
Number lines
Everyday objects

multiplication and
division facts for the 3

4-times table

Recall and use
Hundred square
Number shapes

Bead strings
Number tracks
Everyday objects

multiplication and
division facts for the 3

8-times table

Recall and use
Hundred square
Number shapes

Bead strings
Number tracks
Everyday objects

multiplication and
division facts for the 4

6-times table



Skill Year Representations and models

Recall and use
multiplication and
division facts for the 4 Hundred square

Number shapes
Bead strings
Number lines

7-times table
Recall and use

multiplication and
division facts for the 4 Hundred square

Number shapes
Bead strings
Number lines

9-times table

Recall and use
Hundred square

Base 10
Place value counters

Number lines
multiplication and
division facts for the 4

11-times table
Recall and use

multiplication and
division facts for the 4 Hundred square

Base 10
Place value counters

Number lines
12-times table



Skill: 2 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to
support. Notice how
all the numbers are
even and there is a
pattern in theones.

Use differentmodels
to develop fluency.



Skill: 5 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the five times table,
using concrete
manipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd, even, odd,
even pattern.



Skill: 10 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones arealways
0, and the tens
increase by 1 ten
each time.



Skill: 3 times table Year: 3

3 6 9 12

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.



Skill: 4 times table Year: 3

4 8 12 16

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the four times table,
using manipulatives
to support.Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

4 8 12 16 20

24 28 32 36 40

44 48 52 56 60



Skill: 8 times table Year: 3

8 16 24 32

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support.Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

8 16 24 32 40

48 56 64 72 80



Skill: 6 times table Year: 4

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the six times table,
using manipulatives
to support.Make links
to the 3 times table,
seeing how each
multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.

6 12 18 24 30

36 42 48 54 60

66 72 78 84 90



Skill: 9 times table Year: 4

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.

9 18 27 36 45

54 63 72 81 90



Skill: 7 timestable Year: 4

Encourage daily
counting in multiples
both forwards and
backwards, supported
by a number line or a
hundred square.
The seven times
table can be trickier
to learn due to the
lack of obvious
pattern in the
numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in themultiples using
number shapes to
support.

7 14 21 28 35

42 49 56 63 70



Skill: 11 times table Year: 4

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the eleven times
table, using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support. Also
consider the pattern
after crossing 100

11 22 33 44 55 66

77 88 99 110 121 132



Skill: 12 times table Year: 4

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the 12 times table,
using manipulatives
to support.Make links
to the 6 times table,
seeing how each
multiple is double the
sixes. Notice the
pattern in the ones
within each group of
five multiples. The
hundred square can
support in
highlighting this
pattern.

12 24 36 48 60

72 84 96 108 120

132 144



Multiplication



Skill Year Representations and models

Solve one-step
problems with
multiplication

1/2
Bar model

Number shapes
Counters

Ten frames
Bead strings
Number lines

Multiply 2-digit by 1-
digit numbers 3/4 Place value counters

Base 10
Expandedwrittenmethod
Short written method

Multiply 3-digit by 1-
digit numbers 4 Place value counters

Base 10 Short written method

Multiply 4-digit by 1-
digit numbers 5 Place value counters Short written method



Skill Year Representations and models

Multiply 2-digit by 2-
digit numbers 5 Place value counters Short written method

Base 10 Gridmethod

Multiply 2-digit by 3-
digit numbers 5 Place value counters Short writtenmethod

Grid method

Multiply 2-digit by 4-
digit numbers 5/6 Formal written method



Skill: Solve 1-step problems usingmultiplication Year: 1/2

One bag holds 5 apples.
How many apples do 4 bags hold?

5 + 5 + 5 + 5 = 20

4× 5= 20
5× 4= 20

Children represent
multiplication as
repeated addition in
many differentways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.



Skill: Multiply 2-digit numbers by 1-digit numbers Year: 3/4

34 × 5 = 170

Informal methods
and the expanded
method are used in
Year 3 before moving
on to the short
multiplicationmethod
in Year 4.
Place value counters
should be used to
support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.



Skill: Multiply 3-digit numbers by 1-digit numbers Year: 4

9 8 0
1 2

245 × 4 = 980

When moving to 3-
digit by 1-digit
multiplication,
encourage children to
move towards the
short, formal written
method.
Base 10 and place
value counters
continue to support
the understanding of
the written method.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.



Skill: Multiply 4-digit numbers by 1-digit numbers Year: 5

1,826 × 3 = 5,478

2 1

When multiplying 4-
digit numbers, place
value counters are
the bestmanipulative
to use to support
children in their
understanding of the
formal written
method.
If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the useof
multiplication grids so
children can focus on
theuse of thewritten
method.

Th H T O

1 8 2 6

× 3

5 4 7 8



Skill: Multiply 2-digit numbers by 2-digit numbers Year: 5

×

22 × 31 = 682

When multiplying a
multi-digit number by
2-digits, use thearea
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.
The grid method
matches the area
model as an initial
written method
beforemoving on to
the formal written
multiplication
method.

H T O

2 2

× 3 1

2 2

6 6 0

6 8 2



Skill: Multiply 3-digit numbers by 2-digit numbers Year: 5

234 × 32 = 7,488

Children can continue
to use the areamodel
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
tohighlight the size of
numbers.

Children should now
move towards the
formal written
method, seeing the
links with the grid
method.

Th H T O

2 3 4

× 3 2

4 6 8

1 7 1 0 2 0

7 4 8 8



Skill: Multiply 4-digit numbers by 2-digit numbers Year: 5/6

When multiplying 4-
digits by 2-digits,
children should be
confident in using the
formal written
method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

2,739 × 28 = 76,692

1 Consider where
exchanged digits are
placed and make
sure this is consistent.

TTh Th H T O

2 7 3 9

× 2 8

2
2

1
5

9
3

1
7

2

5
1

4 7
1

8 0

7 6 6 9 2



Division



Skill Year Representations and models

Solve one-step
problemswithdivision

(sharing)
1/2 Bar model

Real life objects
Arrays

Counters

Solve one-step
problemswithdivision

(grouping)
1/2

Real life objects
Number shapes
Bead strings
Ten frames

Number lines
Arrays

Counters

Divide 2-digits by 1-
digit (no exchange

sharing)
3

Straws
Base 10
Bar model

Place value counters
Part-whole model

Divide 2-digits by 1-
digit (sharing with

exchange)
3

Straws
Base 10
Barmodel

Place value counters
Part-whole model



Skill Year Representations and models

Divide 2-digits by 1-
digit (sharing with

remainders)
3/4

Straws
Base 10
Bar model

Place value counters
Part-whole model

Divide 2-digits by1-
digit (grouping) 4/5 Place value counters

Counters
Place value grid

Written short division

Divide 3-digits by 1-
digit (sharing with

exchange)
4 Base 10

Bar model
Place value counters
Part-whole model

Divide 3-digits by1-
digit (grouping) 4/5 Place value counters

Counters
Place value grid

Written short division



Skill Year Representations and models

Divide 4-digits by 1-
digit (grouping) 5 Place value counters

Counters
Place value grid

Written short division

Dividemulti-digits by
2-digits (short

division)
6 Written short division List of multiples

Divide multi-digits by
2-digits (long division) 6 Written long division List of multiples



Skill: Solve 1-step problems using multiplication (sharing) Year: 1/2

20

There are 20 apples altogether.
They are shared equally between 5 bags.

How many apples are in each bag?

20 ÷ 5 =4

Children solve
problems by sharing
amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.

? ? ? ? ?



Skill: Solve 1-step problems using division (grouping) Year: 1/2

There are 20 apples altogether.
They are put in bags of 5.
Howmany bags are there?

20 ÷ 5 =4

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.



Skill: Divide 2-digits by 1-digit (sharing with no exchange) Year: 3

48 ÷ 2 = 24

When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.



Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4

52

52 ÷ 4 = 13

÷ 4 ÷ 4
10 3
10 + 3 = 13

When dividing
numbers involving an
exchange, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Children should start
with the equipment
outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.

? ? ? ?



Skill: Divide 2-digits by 1-digit (sharing with remainders) Year: 3/4

When dividing
numbers with

53 remainders, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Starting with the
equipment outside

53 ÷ 4 = 13 r1 the place value grid
will highlight
remainders, as they
will be left outside the
grid once the equal
groups have been
made.
Flexible partitioning in
a part-whole model
supports this method.

13 13 13 13 1



Skill: Divide 2-digits by 1-digit (grouping) Year: 5

52 ÷ 4 = 13

When using the short
division method,
children use grouping.
Starting with the
largest place value,
they group by the
divisor.

Language is
important here.
Children should
consider ‘Howmany
groups of 4 tens can
wemake?’ and ‘How
many groups of 4
ones can wemake?’

Remainders can also
be seen as they are
left ungrouped.

1 3

4 5 1 2



Skill: Divide 3-digits by 1-digit (sharing) Year: 4

844 ÷ 4 = 211 Children can continue
to use place value

844
counters to share 3-
digit numbers into
equal groups.

? ? ? ? Children should start
with the equipment
outside the place
value grid before

856 ÷ 4 = 214 sharing thehundreds,
tens and onesequally
between the rows.
This method can also
help to highlight
remainders.
Flexible partitioning in
a part-whole model
supports this method.



Skill: Divide 3-digits by 1-digit (grouping) Year: 5

856 ÷ 4 = 214

Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.

2 1 4

4 8 5 16



Skill: Divide 4-digits by 1-digit (grouping) Year: 5

8,532 ÷ 2 = 4,266

Place value counters
or plain counters can
be used on a place
value grid to support
children to divide 4-
digits by 1-digit.
Children can also
draw their own
counters and group
them through a more
pictorial method.

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with
multiple exchanges.

4 2 6 6

2 8 5 1 3 1 2



Skill: Divide multi-digits by 2-digits (longdivision) Year: 6

432 ÷ 12 = 36

Children can also
divide by 2-digit
numbers using long
division.

Children can write out
multiples to support
their calculationswith
larger remainders.

7,335 ÷ 15 = 489

Children will also
solve problems with
remainderswhere the
quotient can be
rounded as
appropriate.



Skill: Divide multi digits by 2-digits (long division) Year: 6

372 ÷ 15 = 24 r12

When a remainder is
left at the end of a
calculation, children
can either leave it as a
remainder or convert
it to a fraction.
This will depend on
the context of the
question.

372 ÷ 15 = 24 4

5

Children can also
answer questions
where the quotient
needs to be rounded
according to the
context.



Glossary

Array– Anordered collection of counters,
cubesor other item in rows and columns.

Commutative – Numbers can be multiplied
in any order.

Dividend – In division, the number that is
divided.

Divisor – In division, the number by which
another is divided.

Exchange– Change a number or expression
for another of an equal value.

Factor – A number thatmultiplieswith
another tomake a product.

Multiplicand – In multiplication, a number to
be multiplied by another.

Partitioning – Splitting a number into its
component parts.

Product – The result ofmultiplying one
number byanother.

Quotient – The result of a division

Remainder – The amount left over aftera
divisionwhen the divisor is not a factor of
the dividend.

Scaling– Enlarging or reducing a numberby
a given amount, called the scale factor
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